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PROPRIETARY INFORMATION

Siemens Industry, Inc., Rail Automation (Siemens) has a proprietary interest in the information
contained herein and, in some instances, has patent rights in the systems and components
described. It is requested that you distribute this information only to those responsible people
within your organization who have an official interest.

This document, or the information disclosed herein, shall not be reproduced or transferred to
other documents or used or disclosed for manufacturing or for any other purpose except as
specifically authorized in writing by Siemens.

TRANSLATIONS

The manuals and product information of Siemens 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 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 who relies on translated information does so at his or her own risk.

WARRANTY INFORMATION

Siemens Industry, Inc., Rail Automation 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 Industry, Inc., Rail Automation
products may be obtained at the following locations:

Siemens Industry, Inc., Rail Automation Siemens Industry, Inc., Rail Automation

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: http://www.rail-automation.com/ FAX: (270) 918-7830

FCC RULES COMPLIANCE

The equipment covered in this manual has been tested and found to comply with the limits for a
Class A digital device, 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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e Changed NOTE: “The shunt is shipped ...” into CAUTION.
e Changed WARNING: “Carefully tighten all nuts ...” into CAUTION.
Paragraph 12.8
e Changed NOTE: “The multifrequency narrow-band shunt is shipped ...” into
CAUTION.
e Changed WARNING: “Carefully tighten all nuts ...” into CAUTION.
Paragraph 12.9
o Deleted “hermetically” from “The wideband shunt is housed in a hermetically-
sealed ...”
Paragraph 12.12.1
e Changed “In applications where the choke is located ...” text into WARNING.
Paragraph 12.12.2
e Removed reference to Safetran S-Code and replaced it with GEO. Added
“..., track devices, and GEO Track Noise Suppression Filter A53252. The
GEO..."” at end of paragraph.
Paragraph 12.13
o Deleted “However, the coupler can be used to bypass insulated joints ...”
text.
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o Deleted WARNING: “This coupler cannot be used ...”
o Deleted “hermetically” from “The coupler is housed in a hermetically-sealed

e Added NOTE: “Some applications will require tuning ..."

Paragraph 12.14
e Added “80115” to text: “... data recorder module (80015/80115)”
e Added NOTE: “The recorded speed information is intended solely as a
maintenance tool...”
Paragraph 12.15
e Deleted “Extender Module, 80021" paragraph.
Paragraph 12.17
e Deleted “Sentry Data Recorder Panel Assembly, 91041" paragraph.
Section 13
e Replaced entire section with Section 5 text of Document No. SIG-00-00-02,
Ver. B.1, “Instructions & Installation for the Microprocessor Based Grade
Crossing Predictor Model 3000 Family.”
Section 15.0
e Added text: “(4) Low resistance connection to earth ground.”
Figure 14-6
e Added A80170 Relay Adapter Module to pins 9 and 10 of 3000 GCP terminal
output board.
Figure 14-9
e Added A80170 Relay Adapter Module to pins 9 and 10 of 3000 GCP terminal
output board.
Figure 14-16
e Added A80170 Relay Adapter Module to pins 9 and 10 of 3000 GCP terminal
output board.
Figure 14-17
e Added A80170 Relay Adapter Module to pins 9 and 10 of 3000 GCP terminal
output board.
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SECTION 9:
Page 9-1 Inserted: par. 9.1.1 RELAY ADAPTER MODULE, A80170

Relay Adapter Module (Safetran P/N 8000-80170-001) (see Figure 9-1) must be
installed in all existing and future applications where a 3000 MS will be used to
directly drive (no relay isolation) any UAX, ISL RLY, MS/GCP CONTROL and/or ENA
input on one 3000 GCP and/or 2000 MS unit by the GCP RLY (3000 GCP) and/or
MS RLY (2000 MS) output of another unit. The Relay Adapter Module A80170 is
installed externally to the 3000 GCP unit and can be wired into the system as shown
in Figure 14-9.

NOTE

The Relay Adapter Module is not required where
vital relays are used as an interface between the
UAX, ISL RLY, MS/GCP CONTROL and/or ENA
inputs of one unit and the GCP RLY (3000GCP) or
MS RLY (2000MS) output of another unit.

Perform the following steps to install the Relay Adapter Module on a 3000 GCP
Unit:

A80170 Relay Adapter

b /I\/Inrhlln
»

Figure 9-1:
A80170 Relay Adapter Module

1. Remove all wires from Terminal Block (TB) 1-9 on the front panel, including
any event recorder wires (TB 1-9 = GCP RLY (+)).

2. Connect all wires removed in step 1 to the OUT (+) terminal on the A80170
Relay Adapter Module.

3. Remove all wires from terminal 10 on the front panel, including any event
recorder wires (TB 1-10 = GCP RLY (-)).

4. Connect all wires removed in step 3 to the OUT (-) terminal on the A80170
Relay Adapter Module.

5. Slide the mounting holes at the base of the A80170 Module onto terminals 9
and 10 of the 3000 GCP unit. Fasten the A80170 Module securely using
appropriate AREMA-compliant hardware.

6. When installation of the A80170 module is complete, test UAX, ISL RLY,
MC/GCP CONTROL and/or ENA circuits per railroad policies and
procedures.

SECTION 10:
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Page 10-10, Section 10.6 Inserted,
NOTE

When a GCP is operating in a back to back
application as shown in Figure 10-12, proper
canceling of the loss-of-shunt timer and proper
recording of warning time requires that the Island
Relay 1 and Island Relay 2 (+) and (-) terminals must
be strapped together as depicted in Figure 10-13.
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Figure 10-12
Back-to-Back Model 3000 GCP Application
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02-14-09

Figure 10-13:
Island Relay Strapping in Back-to-Back Application

Since only a single island module is used in the GCP
(T1), strapping the island terminals together supplies
GCP logic information which enables proper
recording of warning time and proper canceling of
the time remaining in the T2 loss-of-shunt pickup
delay timer.

When two GCPs are operating in a back to back
application on double track as shown in Figure 10-
14, proper canceling of the loss-of-shunt timers and
proper recording of warning times requires that the
Island Relay 1 of GCP1 and Island Relay 1 of GCP 2
(+) and (-) terminals must be strapped together. In
addition, Island Relay 2 of GCP1 and Island Relay 2
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of GCP 2 (+) and (-) terminals must be strapped
together as depicted in Figure 10-15.

Strapping the appropriate island terminals together

supplies the GCP with logic information which

enables proper recording of warning time and proper
canceling of the time remaining in the T2 loss-of-

shunt pickup delay timers for GCP 2.

MWS_93-01_2T_B2B
03-09-09

Figure 10-14:
Two GCPs in Back-to-Back Application on Double Track
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Figure 10-15:
Strapping Island Relays on Two GCPS in
Back-to-Back Application on Double Track
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Page 10-14, Inserted Sections 10.9 & 10.10

10.9 Common UAX Application Guidelines
WARNING

WHEN THE UAX1 FEATURE IS PROGRAMMED
TO OFF (ZERO TIME ENTERED), THE UAX
TERMINALS (UAX 1) AT TB2-7 & TB2-8 ON THE
MODEL 3000 GCP FRONT PANEL HAVE NO
CONTROL OVER THE MS/GCP RELAY DRIVE
OUTPUT. WHEN THE UAX1 FEATURE IS
PROGRAMMED BETWEEN 1 AND 500 AND A
NOMINAL 12 VOLTS IS REMOVED FROM THE
UAX TERMINALS, THE MS/GCP RELAY OUTPUT
IS IMMEDIATLEY DEENERGIZED. WHEN 12
VOLTS IS REAPPLIED TO THE UAX TERMINALS,
THE MS/GCP RELAY DRIVE ENERGIZES AFTER
THE UAX1 PICKUP DELAY TIME HAS ELAPSED
(PROVIDING NO OTHER CONDITION KEEPS THE
MS/GCP RELAY DRIVE DEENERGIZED).

WHEN THE ENA/UAX2 FEATURE IS NOT USED,
UNLIKE UAX1, THE ENA TERMINAL TB1-5 MUST
BE STRAPPED TO BATTERY B AT TERMINAL
TB1-6 ON THE 3000 FRONT PANEL AND THUS
WILL HAVE NO CONTROL OVER THE MS/GCP
RELAY DRIVE OUTPUT. WHEN THE UAX2
FEATURE IS PROGRAMMED BETWEEN 1 AND
500 AND A NOMINAL 12 VOLTS IS REMOVED
FROM THE ENA (UAX2) TERMINAL, THE MS/GCP
RELAY OUTPUT IS IMMEDIATLEY
DEENERGIZED. WHEN 12 VOLTS IS REAPPLIED
TO THE UAX2 TERMINAL, THE MS/GCP RELAY
DRIVE ENERGIZES AFTER THE UAX2 PICKUP
DELAY TIME HAS ELAPSED (PROVIDING NO
OTHER CONDITION KEEPS THE MS/GCP RELAY
DRIVE DEENERGIZED).

10.9.1Turning off the UAX1 and ENA/UAX2 functions
CAUTION

READ THE FOLLOWING APPLICATION
INFORMATION CAREFULLY IN 10.9.1, 10.9.2,
AND 10.9.3 TO ENSURE APPLICATION
PROGRAMING COMPLIANCE PRIOR TO
PLACING THIS EQUIPMENT IN SERVICE.

When the UAX 1 input is not used, program UAX 1 to zero (0) time. This deactivates
the function, which permits recovery of the MS/GCP Relay Drive. No external Battery
connections are required on the UAX front panel terminals when programmed to
zero.

When the ENA/UAX 2 input is not used, the ENA terminal must be strapped to
battery B by connecting the ENA/UAX2 terminal (TB1-5) to the B terminal (TB1-6),
which deactivates the function and permits recovery of the MS/GCP Relay Drive.
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10.9.2UAX1 and ENA/UAX2 input control of T1 and T2

The UAX terminals on the front panel are used for external control of the track 1
section of the 3000 GCP and only the track 1 island circuit, upon pickup, will cancel
any UAX 1 time remaining as the train leaves the island circuit. The UAX1 pickup
time is a programmable entry.

The ENA/UAX 2 terminal provides a UAX2 input to the track 2 section of the GCP.
When the UAX2/ENA function is programmed for zero (0) seconds of pickup delay,
the function changes from a UAX2 into an ENABLE input. The enable input controls
both Track 1 and Track 2 sections of the GCP and has no pickup delay when the
ENA is energized. When the ENA/UAX2 is programmed for a pickup delay other than
0, it changes to a UAX2 function and controls only the track 2 section of the 3000
GCP. Only the track 2 island (upon energizing) will cancel any UAX 2 time remaining
when a train leaves its associated island circuit.

10.9.3Rules Regarding De-energizing Relay Drive Outputs Using Inputs UAX1,
UAX2 and ENA.

There are up to five relay drive outputs available in the GCP 3000: GCP, DAX A,
DAX B, DAX C and DAX D. The rules governing de-energizing of relay drive outputs
are as follows:

1. GCP Relay: This output is a combination of T1 and T2 prime predictors.
When de-energized, either or both predictors will cause the GCP output to
de-energize. The GCP output will also de-energize whenever the UAX1,
ENABLE or UAX2 is deenergized. The GCP Relay will drop out if the prime
prediction offset is used.

NOTE:

The UAX1, UAX2 and ENA functions will de-
energize only certain DAX relay drive outputs
depending on the programmed DAX offset distance
and which track (T1 or T2) the DAXes are assigned.

2. DAX A, DAX B, DAX C, or DAX D Relays: When any DAX is used and is
programmed with an offset distance greater than zero, it will NOT de-
energize when UAX1, ENABLE or UAX2 deenergizes.

3. DAX A, DAX B, DAX C, or DAX D Relays: When a DAX is programmed with
a zero (0) offset distance (Preempt) and is assigned to T1, then only UAX1 or
ENABLE when deenergized will de-energize that DAX (preempt) output.
When a DAX is programmed with a zero (0) offset distance (Preempt) and is
assigned to T2, then only UAX2 or ENABLE when deenergized will de-
energize that DAX (preempt) output.

10.9.4Single Track UAX and ENA Applications

The following three single track/DAX applications (paragraphs 10.9.4.1, 10.9.4.2, and
10.9.4.3) provide a review of the basic UAX/ENA/DAX pickup delay programming
requirements.
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10.9.4.1Single Track Using Separate GCPs with Active UAX Controlled from a
Remote Location

‘H DAX DISTANCE H‘

CROSSING GCP REMOTE GCP
| 2-WIRE |
CABLE ‘
‘ Juax 1 | | émxwe GCP
s e
GCP 1 ! R

MWS_93-01_1T_2-WIRE_UAX
9

- ] e

Figure 10-20:
DAX Programming Requirements
(Single Track, Dual GCP, UAX Controlled From Remote Location)

1.
2.
3.

4.

Program UAX 1 (GCP 1) for 25 seconds.
Connect GCP battery B to ENA/UAX 2 Terminal.

Program the DAX pickup delay time at the remote location (GCP 2) for 15
seconds, or to the value presently programmed if longer.

If prime prediction offset is used at the remote DAX (GCP 2), program the
remote prime pickup delay time for 15 seconds or to the value presently
programmed if longer.

10.9.4.2Single Track Using Separate GCPs with Active ENA Controlled from a
Remote Location

—~-—————— DAX DISTANCE —— =
CROSSING GCP REMOTE GCP
| | | |
| f f |
2-WIRE CABLE
| VENA‘ v || DAXING GCP
\Q> | | |
| | I, |
GCP 1 'GCP 2,

MWS_93-01_1T_2-WIRE_ENA
02-14-09

Figure 10-21:
DAX Programming Requirements
(Single Track, Dual GCP, ENA Controlled From Remote Location)
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WARNING

IF THE REMOTE DAX (GCP 2) IS OTHER THAN A
3000/4000 GCP (A MODEL 660, 400, HXP, ETC.),
THE ENABLE INPUT CANNOT BE USED. THE
UAX INPUT AND ITS ASSOCIATED
PROGRAMING MUST BE USED AS
ILLUSTRATED AND DISCUSSED IN
PARAGRAPH 10.9.4 ABOVE.

NOTE

Some applications use the ENA (Enable) input
instead of the UAX input for crossing control from a
remote 3000 GCP DAX. When programming the
3000 GCP to utilize the ENA functionality, the pickup
delay is set to zero (0); therefore all required pickup
delay time must be provided by the DAX pickup
delay (either Model 3000 or 4000 GCP).

The actual DAX pickup delay for through-move
trains, when in AUTO mode, is automatically
computed to recover shortly after a train arrives at
the street.

1. Program ENA/UAX2 (GCP 1) for zero (0) time (to activate the Enable
function).

2. Since the UAX input is not used (no wires connected to the UAX terminals),
program UAX 1 for O (zero) time.

3. Program the DAX pickup delay time at the remote location (GCP 2) for 15
seconds, or to the value presently programmed if longer.

4. If prime prediction offset is used at the remote DAX (GCP 2), program the
remote prime pickup delay time for 15 seconds or to the value presently
programmed if longer.

10.9.4.3Single Track using Single GCP (No UAX or Enable Used)
PRIME PREDICTION

— —
OFFSET DISTANCE

REMOTE GCP/Te
CROSSING GCP/T1 (PRIME PREDICTION OFFSET)

REMOTE GCP CONNECTED
IO TRACK USING 6-WIRE MWS_93-01_PPO_CROSSING
TRACK CONNECTIONS 02-14-09

Figure 10-22:
DAX Programming Requirements
(Single Track, Crossing and Remote GCPs (Tl and T2) in Same GCP Case)

1. Since the UAX is not required, program UAX 1 for zero (0) time (off).
2. Connect GCP Battery B to ENA/UAX 2 terminal.

3. Program the prime pickup delay time of T2 in the Function menu for 15
seconds or to the value presently programmed if longer.
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10.9.5Double Track UAX/ENA Applications

In double track applications with remote DAX control, important differences exist

when programming the UAX/ENA/DAX pickup delays. These programming

differences must be carefully reviewed before placing the crossing in operation. The

programming differences are necessary to allow for:

e Proper canceling of any remaining pickup delay time in UAX 1 or UAX 2 timers as
a fast-moving, short train leaves the island circuit

e Accurate recording of crossing warning times in History and the data recorder
when the crossing is started from remote DAX's.

The double track/DAX application figures provided in paragraphs 10.9.5.1 (see Figure

10-23 and Figure 10-24), 10.9.5.2 (see Figure 10-25), and 10.9.5.3 (see Figure 10-26

and Figure 10-27) that follow provide the UAX/ENA/DAX pickup delay requirements.

10.9.5.1Double Track Installations with Active UAX from a Remote DAX location

Fi DAX DISTANCE H‘

AND GATE
CROSSING UNIT
ﬁ,i,ﬁ 2-WIRE CABLE 1 | paxine ocp
TRACK 1 | | | |
| | [ |
1 3000 | 13000 | ] REMOTE UNIT
| GCP | | GCP
| | | |
TRACK 2 ‘ ‘ ‘ ‘
gl s
MWS_93-01_2T_2-WIRE_UAX
04-10-09
Figure 10-23:

DAX Programming Requirements
(Double Track, Dual GCPs, Active UAX From a Remote DAX Location Via AND
Gate)

WARNING

IF THE REMOTE DAXING GCP’'S ARE OTHER
THAN 3000/4000 GCP'S (MODEL 660, 400, HXP,
ETC.), THIS APPLICATION CANNOT BE USED.
INDEPENDENT UAX CONTROLS AND THEIR
PROGRAMING APPLICATION MUST BE USED
AS ILLUSTRATED AND DISCUSSED IN
PARAGRAPH 10.9.5.

IF THE ENA (ENABLE) TERMINAL IS ALREADY
WIRED FOR DAXES FROM ANOTHER REMOTE
GCP OR OTHER CROSSING CONTROL CIRCUIT,
ENA WIRING MUST BE APPLIED DIFFERENTLY.
CONTACT SAFETRAN APPLICATION
ENGINEERING FOR SPECIFIC INSTRUCTIONS.

NOTE

The actual DAX pickup delay for through-move trains
is automatically computed to recover shortly after a
train arrives at the street.

To accurately record crossing warning times when a

S-00-93-01
Version No.: D2

Xii
April 2009, Revised September 2014




GCP is operating as shown in Figure 10-23, the UAX
1 and ENA/UAX 2 terminals must be strapped
together as shown in Figure 10-24 and both
functions are programmed to 1 second.

1. Program UAX 1 in GCP 1 for one (1) second.

2. Set each DAX pickup delay time (T1DAX A and T2DAX B) at the remote DAX
location for 15 seconds, or to the value presently programmed if longer. If
prime prediction offset is used instead of the DAXes at the remote location,
program each remote prime pickup delay for 15 seconds or to the value
presently programmed if longer. In addition, if prime predictors are used at
the remote (prime prediction offset) then the AND gate is not required and
use the GCP output terminals (Note: T1 prime and T2 prime are already
internally ANDed).

3. Strap UAX 1 and ENA/UAX 2 in parallel as shown in 10-24.

4. Program ENA/UAX2 for one (1) second. Ensure ENA terminal is not strapped
to battery B.

ENA /
UAX 2

N
TB1 @ © @ @
Tszk

02-14-09 2-WIRE CABLE
(Sl

(&)

Figure 10-24:
UAX 1 (TB2-7 & TB2-8) Wired in Parallel
to UAX/ENA 2 (TB1-5) and N (TB1-8)

10.9.5.2Double Track Installations with Active ENA from a Remote DAX location

Fi DAX DISTANCE H‘

AND_GATE
CROSSING UNIT
ﬁjﬁEﬁNA 2-WIRE CABLE 1 | paxinG ocp
TRACK 1 <> ! !
[ [ T [
1 3000 ! 13000 ! | REMOTE UNIT
| GCP | | Gep
| | | |
TRACK 2 <> LT

MwS_93-01_2T_2-WIRE_ENA
02-14-09

Figure 10-25:

DAX Programming Requirements

(Double Track, Dual GCPs, Active ENA From a Remote DAX Location Via AND
Gate)

WARNING

IF THE REMOTE DAXING GCP'S ARE OTHER
THAN 3000/4000 GCP'S (MODEL 660, 400, HXP,
ETC.), THIS APPLICATION CANNOT BE USED.
INDEPENDENT UAX CONTROLS AND THEIR
PROGRAMMING APPLI-CATION, MUST OR USED
AS ILLUSTRATED AND DISCUSSED IN
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PARAGRAPH 10.9.5.3.

1. Program ENA/UAX 2 for zero (0) time (activates Enable operation for both
tracks). Ensure ENA terminal is not strapped to battery B.

2. Set the DAX pickup delay times at the remote DAX location for 15 seconds,
or to the value presently programmed if longer. At the remote predictor,
program DAX A to T1 and DAX B to T2.

3. If prime prediction offset is used at the remote DAXes, program the remote
prime pickup delays for 15 seconds or to the value presently programmed if
longer. In addition, if prime predictors are used at the remote (prime
prediction offset) then the AND GATE is not required so use the GCP output
terminals (Note: T1 prime and T2 prime are already internally ANDed).

NOTE

The actual DAX pickup delay for through-move trains
is automatically computed to recover shortly after a
train arrives at the street.

4. Since the UAX input is not used (no wires connected to the UAX terminals),
program UAX 1 for zero (0) time (OFF).

10.9.5.3 Double Track Installations with Independent UAX Controls for Each
Track

l<7 DAX DISTANCE 4»‘

REMOTE

JUAX wax D DAX A£AXING GCP
TRACK 1 <> ! !
I I I I
I
, 3000 | } }
| GCP | | |
| | | |
TRACK 2 <> L%J
f ENA (UAX 2) DAX B‘
MwS_93-01_2T_2_UAX

04-10-09

Figure 10-26:
DAX Programming Requirements
(Double Track, Dual GCPs, Independent UAX For Each Track)

NOTE

The remote DAX’s may be any model GCP (3000,
4000, 660, 400, HXP, etc.) when independent UAX 1
and Enable/UAX 2 inputs are used for track 1 and
track 2, respectively.

For new crossing designs where separate UAX two-wire circuits for track 1 and track
2 are used (see Figure 10-26), or where an existing installation is to be converted to
separate two-wire UAX circuits, program the GCP as follows:
1. Program UAX 1 for 25 seconds.
2. Program ENA/UAX 2 for 25 seconds.
3. Use T1DAX A and T2 DAX B for remote predictors. Program each DAX
pickup delay times for track 1 and track 2 at the remote location for 15
seconds, or to the value presently programmed if longer.
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Figure 10-27:
Typical Simultaneous UAX 1 and ENA/UAX 2 Wiring Diagram

10.10 Enable (ENA) application programming

NOTE

The following applications in paragraphs 10.10.1 and
10.10.2 are based upon all units being Model 3000
family GCPs.

10.10.1Use of ENA Terminal for Cascading Multiple GCP Units at the Crossing

Cascading using the “ENABLE” function allows for two or more GCP Cases in single
or multiple track applications at a crossing to provide a single GCP RLY output to the
XR. This GCP RLY output combines all prime predictors together (ANDed) of multiple
GCP cases to provide a single XR control. It also provides an accurate recording of
crossing warning times in the GCP History and the Data Recorder.

As an example, Figure 10-28 is a double track installation with back-to-back GCP
units. GCP1 has the (+) GCP RLY output terminal (TB1-9) wired to GCP2 ENA/UAX2
terminal (TB1-5) and its (-) output wired to the Battery N terminal (TB1-8) of GCP2.
The GCP2 ENA/UAX2 terminal is programmed to O (zero) pickup delay (ENABLE
function). Whenever T1 or T2 prime predictors predicts in GCP1, the GCP2 Enable
de-energizes and causes both T1 and T2 prime predictors on GCP2 to de-energize
and drop the GCP RLY of GCP2. The ENABLE is used (instead of UAX1 or UAX2)
because when de-energized, it starts the warning time timers in GCP2 for both T1
and T2, thus producing accurate warning times for train moves either track.
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with Frequency Slaving and Cascaded Relay Drives, Two Tracks

Model 3000/3000D2 GCP Typical Unidirectional Application

Figure 10-28:

10.10.2 Use of ENA (ENABLE) for Cascading Remote Predictors with Offset

Distances

When there are two remote DAX locations in one crossing approach, there are two

options for cascading the two remotes. Option A uses prime predictors at the remotes

and Option B uses DAX predictors (80016 Module) at the remotes.

10.10.2.10ption A — Prime Predictors at the Remotes

In Figure 10-29, the two remote GCPs have their prime predictors ANDed together

(cascaded) by using the ENABLE at GCP2. The application is as follows:

XVi
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GCP3: Program T1 prime prediction offset for the distance to the crossing
(2012 feet)

GCP3: Wire GCP output to line circuit to GCP2 ENA input
GCP2: Program ENA/UAX2 input for O (zero) seconds

GCP2: Program T1 and T2 prime prediction offsets for the distance to the
crossing (both are set to 1455 feet)

GCP2: Wire GCP output to line circuit to GCP1 ENA input
GCP1: Program ENA/UAX2 input for O (zero) seconds (ENABLE)

Prime Prediction Offset

2012' to Feed Point
Prime Prediction Offset

1455' to Feed Point
ENA Input GCP Relay Output ENA Input GCP Relay Output

\L(ENABLE)

r n

L _ |
GCP1 GCP 2 GCP 3
Prime Predictors T1
MWS_08-06_ENABLE_OFFSET-DISTANCES . )
04-10-09 TL& T2 Prime Predictor

Figure 10-29:
Cascading Remote Predictors Using Offset Distances

10.10.2.2 Option B — DAX Predictors ANDed Using a Vital 4-Input AND-Gate

In Figure 10-30, the two remote GCPs have their DAX predictors ANDed together
(cascaded) by using the Solid State Vital 4-Input AND-Gate, 91082. The application

is as follows:

1. GCP3: Program T1prime prediction offset for the distance to the crossing
(2012 feet)

2. GCP3: Wire GCP output to line circuit. The line circuit drives 2 inputs of the
Vital 4-Input AND-Gate located at GCP2.

3. GCP2: Program DAX Ato T1 and DAX B to T2.

4. GCP2: Program T1DAX A predictor offset distance for the distance to the
crossing (1455 feet). Wire DAX A output to an input of the Vital 4-Input AND-
Gate.

5. GCP2: Program T1DAX A predictor offset distance for the distance to the
crossing (1455 feet). Wire DAX A output to an input of the Vital 4-Input AND-
Gate.

6. GCP2: Wire output of Vital 4-Input AND-Gate to line circuit going to GCP1.

S-00-93-01
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Line circuit terminates at GCP1 ENA/UAX2 input.
7. GCP1: Program ENA input for O (zero) seconds (ENABLE).
Solid State
Vital 4-Input
AND-Gate,
91082 ﬁ GCP Relay Output
T2 DAX B
L T1DAX A
ENA Input
(ENABLE)
P i P i rol
| | | | | |
| | | | | |
<1> : : >
| | | | | |
1 1 [ 1 | 1
1 1 1 1 N 1
| | | | | |
| | | | | |
| | | | | |
| : : | | | | |
| | | | | |
| | | | | |
| | | | |
| | | | | |
I I | | | |
| | | | | |
| | | | | |
L - Prime Prediction Offset | b - L
1455' to Feed Point Prime Prediction Offset
2012' to Feed Point
GCP 1 GCP 2 GCP 3
DAX Module, T1
MWS_08-06_ENABLE_4-INPUT_AND-GATE . .
032009 - - 80016 Prime Predictor
Figure 10-30:
Cascading Remote Predictors using Vital 4-Input AND-Gate
SECTION 12
Added sections pertaining to the following items of equipment:
e Relay Adapter Module, 80170
e 3000 GCP Slaving Unit, 80065
e MS/GCP to Network Interface Plug Assembly, 80063
e Simulated Track Assembly, 80071
e Six-Wire Simulated Track Burial Assembly, 80074
e DC Shunting Enhancer Panel, 80049
e Vital AND-Gate, 4-Input, 91082
Section Wide:
Re-ordered placement of all Auxiliary Equipment
Renumbered all Tables and Figures
Added sections pertaining to the following items of equipment;
¢ Relay Adapter Module, 80170
e 3000 GCP Slaving Unit, 80065
e MS/GCP to Network Interface Plug Assembly, 80063
e Simulated Track Assembly, 80071
e Six-Wire Simulated Track Burial Assembly, 80074
e DC Shunting Enhancer Panel, 80049
e Vital AND-Gate, 4-Input, 91082
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SECTION 13

Page 13-11, WARNING
Deleted MS/GCP; Inserted Prime

Page 13-12, Changed NOTE:
When UAX2 is programmed to zero (0) seconds, the terminal functions as ENA with
no pickup delay and is typically used for cascading multiple GCP outputs.

Page 13-13, Step 13.2:
Inserted: The default for track 1 is A, C, E, & G. The default for track 2 is B, D, G, &
H.

Page 13-17, Inserted NOTE following Step 17.18:
Inserted: Steps 18 through 25.2 apply to the Data Recorder Module (80015/80115).
Perform these steps as required.

Page 13-26, Changed WARNING
Inserted: If rust were to build up to a degree that no track shunting occurs (EZ dows
not change), the Model 3000 GCP will not sense train movements.

Page 13-27, NOTE bulleted sections:

Third bullet, Inserted: “A minimum of” to beginning of bullet statement

Fifth bullet: Deleted original bullet. Inserted: Narrow-band termination shunts must be
used. Do not use wideband or hardwire shunts for terminations.

Page 13-28, WARNING:
Inserted: In software versions J and earlier,...(minimum value)...

Page 13-28, NOTE 1
Inserted: In software versions J and earlier,

Page 13-30, NOTE 2
Inserted: ... of SIG-00-00-02, Model 3000 GCP Instruction and Installation
Manual,...for Low EX Test Procedure.

Page 130-31, NOTE 2
Inserted: ... of SIG-00-00-02, Model 3000 GCP Instruction and Installation Manual

Page 13-32, Step 41.1 NOTE

Inserted: When programmed, the positive start function enables the activation of the
crossing warning device whenever the track circuit EZ level drops below the
programmed positive start EZ value.

D1 August | Rebrand for Siemens
2014
D2 Sept. Page 4-2,
2014 Section 4.2 ISLAND MODULE, 80011-F/80211
Added the following note:
In certain applications with adverse ballast conditions the IP track
circuit may experience interference from islands with the same
frequency at distances further than 5000 feet.
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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 WARNING R

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.

|A CAUTION]|

NOTE NOTE

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

If there are any questions, contact Siemens Industry Inc., Rail Automation 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 Industry, Inc., Rail Automation 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:

o Ground yourself before touching card cages, assemblies, modules, or components.
¢ Remove power from card cages and assemblies before removing or installing modules.

¢ 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.

¢ 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. ESD Awareness Classes and additional ESD product information are also
available through the Technical Support Staff.
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INTRODUCTION

SECTION 1 —
INTRODUCTION

1.1 GENERAL

The Model 3000 Grade Crossing Predictor (Model 3000 GCP) is available in several hardware
configurations (see Table 1-1) which provide single system operation for controlling one track circuit,
double system operation for controlling two track circuits, and downstream adjacent crossing (DAX)
capability for up to eight DAX circuits.

Automatic transfer systems (Models 3000D2, 3008D2, and 3000ND2) are also available and consist of
two identical module sets plus a transfer module. One module set serves as the primary system while the
other functions as the backup. In the event of a failure of one system, control is automatically switched to
the other. The Model 3000D2 and 3008D2 module sets are housed in dual-bay, vertically-stacked cases
designed for wall, shelf, or standard 23-inch rack mounting. The Model 3000ND2 is housed in a single-bay
case.

Plug-in printed circuit modules are interchangeable between the various 3000 GCP configurations with the
exception of Processor Module, 80044, and Transfer Timer Module, 80037, (3008D2 only) which are used
exclusively in the 3008 and 3008D2 GCPs. Also, each 3000 GCP configuration is equipped with a control
interface assembly which serves as the interface between the detachable Keyboard/Display Control Unit,
80019, and the host 3000 GCP data bus. Control Interface Assembly, 80154, is used in the Model
3000ND2 only while all other 3000 GCP models use Control Interface Assembly, 80020.

Table 1-1:
Model 3000 GCP Basic Operating Parameters
ONE-TRACK TWO-TRACK INTERNAL
MODEL OPERATION OPERATION DAX CAPABILITY 'A.I\_Lélol\ll\éégg
3000 Yes Yes 1To4 No
3000D2 Yes Yes 1To4 Yes
3008 Yes No 1To8 No
3008D2 Yes No 1To8 Yes
3000ND Yes No None No
3000ND2 Yes No None Yes
1-1
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INTRODUCTION

1.2 SYSTEM SPECIFICATIONS

ELECTRICAL DATA

Input Power
* Voltage 9.0 to 16.5 VDC, 12 VDC nominal
e Current
Single-track system 1.25 amperes
Two-track system 2.0 amperes
Optional modules Up to 0.5 ampere each
Maximum current 4 amperes
Transceiver Output Current Up to 500 mA (maximum); varies with frequency
Relay Drive Outputs 400- to 1,000-ohm load
Surge Protection Built-in surge protection for track and battery connections.

Requires only primary arresters and equalizers

PROGRAMMING DATA

Program Selection Keystroke entry via keyboard/display; program is displayed
by LCD readout

Diagnostics And Monitoring Accomplished via two-line,16-character, alphanumeric,
liquid crystal display. The following are displayed:

Diagnostic information

Application programming

Train move data

Internal voltages

FREQUENCY DATA
Frequencies Available 86, 114, 156, 211, 285, 348, 430, 525, 645, 790, and 970

Hz (Frequencies can also be programmed between 45 and
999 Hz in 1-Hz increments.)

Frequency Stability +0.01 percent

Island Frequencies Available (80011) 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 fixed and are determined by
individual 80011 modules.)(80211 IPI  has frequencies
programmable through the use of jumpers on the board.
The additional frequencies available are: 2.14, 2.63, and
3.24 kHz).

CIRCUIT LENGTH DATA

Island Circuit Length Determined by island track wire connection and range from
120 feet (minimum) to 300 feet (maximum)
Approach Track Circuit Length Determined by type approach (Unidirectional or

Bidirectional), frequency, and ballast conditions and range
from 400 feet (minimum) to 7000 feet (maximum) (see
Figure 3-7 and Figure 3-8)

1-2
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PHYSICAL DATA — GENERAL

Mounting Options The Model 3000 GCP can be wall, rack, or shelf mounted.
All track, power, and slaving connections use standard
AAR terminals.

Temperature Range -40 Fto +158 F (-40 Cto 70 C)

PHYSICAL DATA — DIMENSIONS
Model 3000 GCP (single-bay case) 23 inches wide (58.4 centimeters)
(Figure 14-28) 11.34 inches deep (28.8 centimeters)
14.36 inches high (36.5 centimeters)
Model 3000D2 (automatic transfer, dual-bay 23 inches wide (58.4 centimeters)

case) (Figure 14-29) 11.34 inches deep (28.8 centimeters)
24 inches high (60.9 centimeters)

Model 3000ND (single-bay case) 23.00 inches wide (58.4 centimeters)

(Figure 14-28) 11.34 inches deep (28.8 centimeters)

14.36 inches high (36.5 centimeters)
Model 3000ND2 (automatic transfer, single-  23.00 inches wide (58.4 centimeters)

bay case) 11.34 inches deep (28.8 centimeters)
(Figure 14-28) 14.36 inches high (36.5 centimeters)
Model 3008 (single-bay case) 23.00 inches wide (58.4 centimeters)
(Figure 14-28) 11.34 inches deep (28.8 centimeters)

14.36 inches high (36.5 centimeters)
Model 3008D2 (automatic transfer, dual-bay 23 inches wide (58.4 centimeters)
case) (Figure 14-29) 11.34 inches deep (28.8 centimeters)
24 inches high (60.9 centimeters)

PHYSICAL DATA — WEIGHT
Model 3000 GCP (All Modules in Place) 32 pounds (14.5 kilograms) (approximate)
Model 3000D2 GCP (All Modules in Place) 43 pounds (19.5 kilograms)(approximate)
Model 3000ND GCP (All Modules in Place) 20 pounds (9.08 kilograms) (approximate)
Model 3000ND2 GCP (All Modules in Place) 30 pounds (13.6 kilograms) (approximate)
Model 3008 GCP (All Modules in Place) 32 pounds (14.5 kilograms) (approximate)
Model 3008D2 GCP (All Modules in Place) 43 pounds (19.5 kilograms) (approximate)

1.3 MODES OF OPERATION

The 3000 GCP can be applied in two modes of operation which include (1) grade crossing predictor and
(2) motion sensor. The 3000 GCP senses train movement inside the crossing approach and determines if
movement is toward or away from the crossing. The unit also senses if a train has stopped in the
approach or, through use of an island circuit, if the island is occupied.

When programmed as a grade crossing predictor, the 3000 GCP is designed to activate the warning
system based on warning time setting. Therefore, if a constant-speed train is approaching the crossing at
maximum speed or less, the warning time will remain constant, resulting in a significant reduction of
unnecessary warning system operation. Grade crossing predictors are generally used where highway
crossing traffic is dense, where switching occurs, or where DAXing is required. They are also less
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sensitive to instantaneous distance voltage (EZ) changes and, therefore, are beneficial in areas of high
interference (on the tracks) or where turnouts (switches) exist in the approach.

When programmed for motion sensor operation, the 3000 GCP is designed to activate the crossing
warning system at train speeds of 2 miles-per-hour at the crossing or slightly faster near the end of the
approach. Since crossing approach distances are calculated to provide sufficient warning time for
maximum speed trains, a train approaching at less than maximum speed results in the warning system
operating for a longer period of time.

1.4 APPLICATION CONFIGURATIONS: BIDIRECTIONAL, UNIDIRECTIONAL, AND
BIDIRECTIONAL SIMULATION

The 3000 GCP can be applied in a bidirectional, unidirectional, or bidirectional simulation configuration. In
a bidirectional application, the GCP monitors train movement in both approaches to the crossing while in a
unidirectional application, the GCP monitors a single approach to the street. Bidirectional simulation can
be applied to unidirectional motion sensor and GCP installations to obtain the operating benefits of a
bidirectional application; primarily, the ability to operate with reduced ballast resistance. For a description
of bidirectional simulation, refer to paragraph 9.2.

1.5 UNIDIRECTIONAL OR BIDIRECTIONAL?

While bidirectional installations fit the majority of locations and can minimize the number of units required,
unidirectional/bidirectional simulation installations are necessary in the following instances:

e Locations in cab signal or other track circuit territory where insulated joints cannot be bypassed with
tuned couplers.

e Where necessary to provide insulated joint isolation so that frequencies can be reused in multiple
crossing areas.

Designing bidirectional applications is simpler due to fewer restrictions from ballast and adjacent
frequency shunt loading. Operationally, there is a single difference between the two modes of operation
and this concerns closely following trains and standing cars in one approach. Both conditions can result in
reduced warning times for a bidirectional unit while the unidirectional unit would be unaffected. Two
different GCP-to-motion sensor conversion features in the 3000 GCP (see paragraph 13.3) serve to
minimize effects of these conditions. In addition, operating rules require the train crew to verify crossing
warning conditions before entering the street in the case of standing cars.
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COMPATIBILITY WITH VARIOUS TYPE OF TRACK CIRCUITS

SECTION 2 —
COMPATIBILITY WITH VARIOUS TYPE OF TRACK CIRCUITS

The 3000 GCP is generally compatible with the following types of track circuits providing good track
shunting occurs and the application guidelines are adhered to.

e Steady energy DC track circuits

e With the following DC coded track circuits:

Siemens GEO

Electro Code

Single polarity DC code (the transmit and receive pulses are of the same polarity.)
GRS Trakode only with TD relays used at each code location

Micro Code Il

e 60 Hz, style C track circuit (if rusty rail, motion sensor only

e 100 Hz steady cab (non-coded)

e Most types of audio frequency overlay with proper frequency selection

Contact Siemens Application Engineering for assistance in applying GCP's with the following:

e Dual polarity coded track circuits

e 60 Hz and 100 Hz coded track circuits

¢ Rusty Rail — In general, the application of motion equipment should be avoided if rusty rail
conditions exist. Should rusty rail conditions be encountered at any existing installation, the 3000
GCP must be programmed to operate as a motion sensor, using enhanced detection if available.
Consider using a DC exciter circuit (80049).
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GCP FREQUENCY SELECTION

SECTION 3 —
GCP FREQUENCY SELECTION

3.1 GENERAL

In general, adherence to the following frequency selection criteria yields optimum 3000 GCP performance
over a range of track conditions including low ballast, adjacent streets, bypassed insulated joints,
termination shunts, etc.

Table 3-1:
Approach Length and Frequency Cross Reference List
APPROACH LENGTH FT.) FREQUENCY (HZ)
400 To 2,000 285 And Higher
2,000 To 3,000 156 To 211
3,000 And Above 156 And Lower
NOTE

Other conditions such as coded track may further modify the above selections.

Additional factors must be considered when selecting an operating frequency. These are discussed in the
following paragraphs.

3.2 DC CODE (RELAY)

Frequencies of 86 Hz and higher can be used for installations in DC coded track territory. When using
frequencies of 211 Hz and lower, maximum transmit level should also be used. Refer to Section 8, Track
Circuit Isolation, for applicable isolation and filter requirements.

3.3 STEADY ENERGY 100 HZ

For installations in 100 Hz (non-coded) cab signal circuits, select frequencies of 156 Hz or higher and use
maximum transmit level. Refer to Section 8 for applicable isolation and filter requirements.

3.4 STYLE C TRACK CIRCUITS

Model 3000 GCP applications are generally not recommended where heavy rust conditions exist on the
rails. Grade crossing predictors programmed for motion sensor operation should be considered for style C
applications, keeping in mind that a good shunt is necessary for optimum operation. In most cases,
application of systems over style C track circuits offers improved shunting operation when compared with
operation without the AC circuit. These installations normally require maximum motion sensor transmit
level, frequencies of 285 Hz and higher, plus additional isolation units. Contact Siemens Application
Engineering for assistance.

3.5 60 AND 100 HZ AC CODED TRACK OR CODED CAB SIGNAL CIRCUITS

Application of 3000 GCPs in coded AC or cab circuits should use frequencies of 156 Hz (60 Hz cab) or
211 Hz (100 Hz cab) or higher with maximum transmit current. Refer to Section 8 for
additionarequirements.
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3.6 LOADING EFFECT OF NARROW-BAND SHUNTS (62775-F AND 62780-F) AND
TERMINATIONS

Siemens 3000 GCP frequencies are mutually compatible. However, when crossings are sufficiently close
that GCP approaches overlap, narrow-band shunts (NBS's) must be used in place of wideband shunt
terminations. Two series of NBS's are currently available and include the 62775-f and 62780-f versions.
The 62775-f NBS is the primary termination shunt for both bidirectional and unidirectional applications.

WARNING

THE 62775-F NBS'S MAY NOT BE USED IF APPROACHES OVERLAP
MODEL 300 OR MODEL 400 GCP APPROACHES. USE THE 62780-F SHUNT
IN THESE APPROACHES.

While NBS's do not terminate other GCP frequencies, they do produce a loading effect upon those
frequencies. The severity of the loading effect is directly related to frequency proximity, with adjacent
channels being affected the most. A zone, which is centered at the GCP track wire feed points (at the
crossing), exists in which adjacent channel frequency NBS's should not be located if optimum, trouble-free
GCP operation is to be attained over the expected range of ballast resistance variations. The adjacent
channel charts shown in Table 3-1 define the zones for the 62775-f and 62780-f NBS's for all 3000 GCP
standard Siemens frequencies based on bidirectional applications.

Referring to Figure 3-1 through Figure 3-4, the 62775-f NBS can be used anywhere outside of the zone
indicated by both the crosshatched and solid black areas while the 62780-f NBS can be used anywhere
outside of the zone indicated by the solid black area only. Although the 62780-f NBS has less loading
effect on other GCP frequencies, it does not perform as well as the 62775-f NBS under low ballast
conditions. Therefore, use the 62780-f NBS from Figure 3-1 through Figure 3-4 only where necessary for
proper frequency layout in complex installations (multiple streets overlapping).

In Figure 3-1 through Figure 3-4, bidirectional approach distances are indicated along the left side of each
chart while the vertical line at O (zero) represents the crossing feed points. To determine the distance on
either side of the crossing feed point which an adjacent channel NBS should not be used, refer to the
applicable chart for the crossing frequency under consideration.

Next, determine the portion of the approach that falls within the crosshatched (62775-f) or solid black
(62775-f or 62780-f) areas.

NOTE NOTE

At insulated joints, if a narrow band shunt is used with a simulated track load
(dummy load) of 1,500 feet or greater, it must be considered as one frequency or
channel lower for loading effects; e.g., if 285, then treat as 211.
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KEY FOR FIGURE 3-1

. DO NOT USE ADJACENT CHANNEL NBS
62775-f OR 62780-f IN THIS ZONE.

@ DO NOT USE ADJACENT CHANNEL NBS
62775-f IN THIS ZONE.

CROSSING
FEED
DISTANCE FROM FEED POINT POINT DISTANCE FROM FEED POINT
5000 4000' 3000' 2000 1000 0 1000 2000 3000 4000 5000'
\ \ \ Y \ \ \
w 9
0 7500
z .
= 7000
a
0 6500
5
I 6000
g
a 5500°
o
< 5000
2
Z 4500
0
’_ .
1) 4000
w
@ 3500
o)
m 3000
— Crossing Adjacent Channel NBS
2500" —— FTGQL‘JenCy: 86 I"IZ Fre‘quency: 111‘1 Hz ‘
FEED
DISTANCE FROM FEED POINT POINT DISTANCE FROM FEED POINT
5000 4000' 3000 2000' 1000 0 1000 2000' 3000 4000' 5000'
W \ \ \
> 6000
g
) 5500'
D 0
T 5000
g
o 4500
&
o 4000
g
) 3500°
s
@ 3000'
5 2500
i
3 2000 —— crossing Adjacent Channel NBS —
o —— Frequency: 114 Hz Frequency: 86 Hz, 156 Hz T
| | | | |
FILE: SHCH1
Figure 3-1:
Adjacent Channel Frequency Narrow-band Shunt
(86 & 114 Hz) Placement Charts, Bidirectional Applications
3-3
S-00-93-01 April 2009, Revised September 2014

Version: D.2



GCP FREQUENCY SELECTION

S-00-93-01
Version: D.2

BIDIRECTIONAL APPROACH DISTANCE BIDIRECTIONAL APPROACH DISTANCE

BIDIRECTIONAL APPROACH DISTANCE

DISTANCE FROM FEED POINT

5000 4000'

3000

2000

1000

CROSSING
FEED
POINT
0

DISTANCE FROM FEED POINT

1000 2000 3000'

4000' 5000'

5000

4500

4000'

3500'

3000

2500

2000'

1500

1000° —— crossing

— Frequency: 156 Hz

Adjacent Channel NBS
Frequency: 114 Hz, 211 Hz
1 1 1

5000 4000'

3000'

2000

1000

1000 2000 3000

4000' 5000

4500'

4000'

3500

3000'

2500

2000

1500

1000

500" —— Crossing

—— Frequency: 211 Hz

Adjacent Channel NBS
Frequency: 156 Hz, 285 Hz
| I |

5000' 4000'

3000'

1000

1000 2000' 3000

4000' 5000

4500'

4000'

3500'

3000

2500

2000

1500

1000

500' —— crossing

— Frequency: 285 Hz

Adjacent Channel NBS
Frequency: 211 Hz, 348 Hz
| I |

FILE: SHCH2

Figure 3-2:
Adjacent Channel Frequency Narrow-band Shunt
(156, 211, & 285 Hz) Placement Charts, Bidirectional Applications

3-4

April 2009, Revised September 2014



GCP FREQUENCY SELECTION

CROSSING
FEED
DISTANCE FROM FEED POINT POINT DISTANCE FROM FEED POINT

5000 4000 3000 2000 1000 0 1000 2000 3000 4000 5000

4500'

4000

3500'

3000'

2500

2000

1500'

1000'

500' Crossing Adjacent Channel NBS
[ Frequency: 348 Hz Frequency: 285 Hz, 430 Hz
| 1 | 1 |

BIDIRECTIONAL APPROACH DISTANCE

5000' 4000 3000' 2000 1000 0 1000 2000 3000' 4000 5000

4500

4000

3500

3000'

2500'

2000

1500'

1000'

500" —— cCrossing Adjacent Channel NBS
[ Frequency: 430 Hz Frequency: 348 Hz, 525 Hz
| | | | |

BIDIRECTIONAL APPROACH DISTANCE

5000 4000 3000 2000 1000' 0 1000’ 2000 3000 4000 5000

4500'

4000

3500

3000'

2500'

2000

1500

1000

500" —— Crossing Adjacent Channel NBS
[ Frequency: 525 Hz Frequency: 430 Hz, 645 Hz
| I | I |

BIDIRECTIONAL APPROACH DISTANCE

FILE: SHCH3

Figure 3-3:
Adjacent Channel Frequency Narrow-band Shunt
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Figure 3-4:

Adjacent Channel Frequency Narrow-band Shunt
(645, 790, & 970 Hz) Placement Charts, Bidirectional Applications

For example, with a crossing frequency of 114 Hz and approach lengths of 4,500 feet (see Figure 3-1),
NBS's (62775-f) of 86 Hz or 156 Hz should not be located within approximately 1,350 feet of the 114 Hz
feed points while 62780-f NBS's of the same frequency should not be located within approximately 700
feet of the 114 Hz feed points.

While charts are not included for unidirectional applications, the basic guideline to follow is to avoid
overlap of one adjacent channel. For example, when using 86 Hz, the nearest frequency would be 156 Hz.
If the one channel separation NBS falls in the outer 50 percent of the approach, use a 62775-f NBS. If it
falls between the crossing and 50 percent of the approach, use a 62780-f NBS.
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3.7 OTHER AC SIGNALS ON THE TRACK

A survey should be made to determine what audio frequencies currently exist, since they can affect 3000
GCP frequency selection. Siemens equipment is compatible with most motion sensing and constant
warning time units supplied by other manufacturers, provided frequency separation and compatibility are
maintained.

Since other manufacturers' equipment operates at frequencies other than those supplied by Siemens, do
not select a Siemens frequency if any existing frequencies are within 15 percent of the Siemens
frequency. For example, 15 percent of Siemens frequency 156 Hz is 24 Hz. Therefore, do not select 156
Hz if any existing frequency is in the range of 156+24 Hz, i.e. between 132 and 180 Hz. However, if the
track circuits established by equipment of other manufacturers are terminated by NBS's, the restrictions
stipulated in paragraph 3.6 must also be observed.

When using PSO llI,, refer to Figure 3-5 below for 3000 GCP frequency compatibility.

3.8 APPROACH LENGTH CALCULATION

The length of the approach for a remote unit or a unit without an island circuit is defined as the distance
from the GCP track feed wires to the termination shunt connections. The length of the approach for a unit
with an island circuit is defined as the distance from the edge of the street nearest the receiver feed wires
to the termination shunt connections. In both instances, approach length calculation is based upon three
factors:

1. Maximum train speed encountered,
2. Desired crossing signal operating time (or traffic signal preemption time when used), and
3. GCP system response time, which is 4 seconds

To determine the maximum train speed, use the highest train speed expected in the GCP approach,
calculated in feet per second. To calculate train speed in feet per second, perform the following:

e Train speed (MPH) x 1.47 = speed in feet per second
e Example: 60 MPH x 1.47 = 88 feet per second.

’7 3000 GCP FREQUENCIES (Hz) “
1 1 2 2 3 4 5 6 7 9
8 1 5 1 8 4 3 2 4 9 7
6 4 6 1 5 8 0 5 5 0 0
156
285
430
645
GROUP1 —
970
1450
2140
PSO Il 3240
FREQUENCIES 211
348
525
790
GROUP2 ——
1180
1770
2630
4000
FILE: PSOFRQCH VA COMPATIBLE D INCOMPATIBLE
Figure 3-5:

PSO Il Vs. 3000 GCP Frequency Compatibility
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To calculate the approach length of the GCP circuit (the distance from the GCP track wires (or from the
edge of the street) to the termination shunt), perform the following:

e (Warning time desired + GCP response time) x maximum train speed (feet per second) = GCP
approach distance
e Example: (30 seconds + 4 seconds) x 88 feet per second = approach distance
e (30+4)x88=2992 feet

NOTE NOTE

The approach length calculated in the example above represents the minimum
approach distance only. Railroads may wish to factor in additional warning time to
allow for angled crossings, multiple tracks, etc.

3.8.1 Preempting Traffic Signals

When preempting traffic signals for the same crossing as the GCP, the approach distance must be based
on the preempt warning time selected, not on the crossing warning time. The system response time must
also be added to the preempt warning time. The GCP must be programmed for preempting, after an
appropriate DAX module (80016) has been installed (see Section 10, 3000 GCP DAX Applications).

3.9 MINIMUM APPROACH LENGTH VERSUS FREQUENCY FOR MODEL 3000 GCP’S
CONTROLLING TWO-TRACK CIRCUITS

The shortest distance at which a low-frequency Model 3000 GCP will provide reliable operation is
generally a function of the GCP operating frequency plus the gauge and length of the copper transmit
wires connecting the GCP to the rails. When a low-frequency 3000 GCP is controlling both a long main
track circuit and a shorter siding track circuit as illustrated below, the shortest bidirectional approach
distance permissible at the installation is indicated in Table 3-2. The minimum approach distances given
are based upon the GCP operating frequency versus the transmit wire application, size, and length. For
unidirectional installations, the length of the shortest approach is 70 percent of the distance given for a
bidirectional installation as indicated in Table 3-3, but not less than 400 feet.

SHORTEST APPROACH ~ — =] -

500 500

<D ° SIDING TRACK

<> MAIN TRACK

FILE: 3000APS3

Figure 3-6:
Minimum Approach Lengths

For example, Tables 3-2 and 3-3 indicate that for the lower GCP operating frequencies, the shortest
approach distance is obtained by using a six-wire connection to the rails (see Section 7.3). The next
shortest distance can be obtained by doubling each transmit wire (two number 6 AWG copper wires in
parallel for each transmit wire) or by using single number 4 AWG copper wires. The remaining minimum
approach distances may be obtained from the tables by noting the transmit wire lengths.
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Installations containing an approach that does not meet the minimum distance restrictions specified in
Tables 3-2 or 3-3 will frequently exhibit a 20- to 30-second overring condition at the crossing. This is
caused by a T1 or T2 gain check error which is indicated by a 9111 or 9112 error message generated by
the GCP.

Table 3-2:
Minimum Bidirectional Approach Length Vs. Frequency
MINIMUM APPROACH LENGTH (IN FEET)
3000 GCP
TRANSMIT TRANSMIT WIRE LENGTH (NO. 6 COPPER)
FRE((?:ZE)NCY con R | 100FEETDOUBLE | 100 | 150 | 200
(SEE NOTE) (OR 1#4) FEET FEET | FEET
86 1000 1000 1350
114 750 800 1150
156 600 700 1000 1150 | 1350
211 475 600 850 1000 1150
285 400 550 750 850 1000
348 400 500 700 800 850
430 400 500 650 750 750
525 400 500 600 700 700
645 400 500 550 650 650
790 400 500 500 600 600
970 400 500 475 550 550
NOTE

When an island frequency is transmitted on the same leads as the GCP operating frequency in a six-wire
hookup, maximum transmit wire length is 250 feet.
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Table 3-3:
Minimum Unidirectional Approach Length Vs. Frequency

MINIMUM APPROACH LENGTH (IN FEET)
3000 GCP
TRANSMIT TRANSMIT WIRE LENGTH (NO. 6 COPPER)
FRE((?:ZE)NCY c OS,L)EI\ENC'?'EON 100 FEET DOUBLE | 100 150 | 200
oEE NOTE) (OR 1#4) FEET | FEET | FEET
86 700 700 945
114 525 560 805
156 420 490 700 | 805 | 945
211 400 420 595 | 700 | 805
285 400 400 525 | 595 | 700
348 400 400 490 | 560 | 595
430 400 400 455 | 525 | 525
525 400 400 420 | 490 | 490
645 400 400 400 | 455 | 455
790 400 400 400 | 420 | 420
970 400 400 400 | 400 | 400

NOTE NOTE

When an island frequency is transmitted on the same leads as the GCP
operating frequency in a six-wire hookup, maximum transmit wire length is 250
feet.

3.10 BALLAST RESISTANCE VERSUS APPROACH LENGTH (BIDIRECTIONAL AND
UNIDIRECTIONAL APPLICATIONS)

The charts in Figure 3-7 and Figure 3-8 indicate minimum and maximum approach lengths for each
standard Siemens GCP frequency for ballast resistance of 2 and 4 ohms per 1,000 feet. In general, the
frequency selected should be as low as possible, consistent with the rules discussed in paragraphs 3.1
through 3.7. Maximum operating distances for any given frequency are governed by ballast resistance
conditions, increasing with higher ballast and decreasing with lower ballast. Minimum approach distances
are determined by available system gain, resulting in shorter distances at higher frequencies. The
minimum approach distance figures indicate the shortest approach distance over which a given frequency
will operate (see paragraph 3.9).

NOTE NOTE

Minimum approach lengths are based upon use of hard-wire or wideband shunts.
Maximum approach lengths are based upon 2 or 4 ohms per 1,000 feet
distributed ballast.
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Ballast Resistance Versus Approach Length
By Frequency - Unidirectional Application

3.11 MULTIPLE TRACK CROSSINGS (SLAVING/NONSLAVING)

To conserve frequencies in a high crossing density area, the 3000 GCP can use the same frequency on
all tracks at a multiple track crossing. To prevent frequency crosstalk, all GCPs must be synchronized
through a master/slave operation provided via front panel terminals. Refer to the diagram below and to

Figure 14-14 for wiring details. A maximum of eight units can be slaved to a single GCP.
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Figure 3-9:
Master/Slave GCP Operation — Same Frequency

In many instances, the approach distance required for different tracks varies in length. When selecting the
GCP frequency, ensure that the selected frequency will operate over all approach distances found on the
multiple tracks as described in paragraph 3.9.

NOTE NOTE

When operating as a master unit, the 3000 GCP can control other 3000 GCP
slave units only and no other type of equipment.

In multiple track locations (especially in certain double track areas where sufficient GCP frequencies are
available), the GCPs are not required to be frequency slaved but can operate at different frequencies. This
is especially true where a siding track has a considerably shorter approach distance than the main track.
For example, in the diagram shown below, GCPs A and B can be configured to operate at two different
frequencies.

GCP A
<ii] [:j> 525 HZ
. i .
: <ii] [:j> 156 HZ
FILE: 3000APS3
GCP B
Figure 3-10:

Master/Slave GCP Operation — Different Frequencies
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3.12 REPEATING 3000 GCP OPERATING FREQUENCIES

In general, two 3000 GCPs should not be operated at the same frequency on a common track unless the
units are separated by insulated joints. However, if repeating frequencies becomes necessary due to
crossing densities, frequencies may be repeated provided the GCP approaches do not overlap and
sufficient distance (D) exists between termination shunts (see Figure 3-11 and Table 3-4).

@ kiDl TgN E

@ @
- —————————————
TERMINATION ~— TERMINATION
SHUNT UNIT A SHUNT UNIT B
FILE: 3000APS3
Figure 3-11:

Overlapping Approach Distances

Table 3-4:
Minimum Distance (Ft.) Between Termination
Shunts When Repeating GCP Operating Frequencies

DISTANCE (D) FOR DISTANCE (D) FOR
STQNE%%RE?\IE%O?H(;?P NARROW-BAN(D )SHUNTS WIDEBAND (SI-)IUNTS
62775-F/62780-F 8AQ076A/8A077A
86 4,000 1,200
114 3,300 1,000
156 2,500 750
211 1,500 450
285 750 225
348 500 150
430 400 100
525 350 75
645 600 50
790 250 25
970 250 25

Distance (D) varies according to frequency and type of terminating shunt. In Table 3-4above, the values
indicated for distance (D) are the minimum allowable distances between shunts. Distances greater than
those indicated are, of course, preferable, especially in areas with excellent ballast conditions.
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SECTION 4 —
ISLAND FREQUENCY SELECTION AND ISLAND LENGTH

4.1 GENERAL

The 3000 GCP uses an island module (80011-f/80211) to control the island circuit. The island module,
which supplies a short modulated track circuit (SMTC), provides excellent cutoff and shunting
characteristics under varying ballast conditions. Siemens recommends that the minimum length of an
island track circuit should be 120 feet 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 300 feet and must not exceed 30 percent of the longest GCP
approach. The 30 percent figure applies to approach circuits that are 1,000 feet or shorter.

500" + 150'% 500"
| - - [
. .

500' X .30 = 150' ] ’7

FILE: 3000APS4 TO 3000 GCP
Figure 4-1;

Typical Island and Approaches

NOTE NOTE

In applications where poor shunting is a possibility (rusty rails, light cars, etc.),
and enhanced island circuit shunting sensitivity is desirable, use the alternate
island circuit shunting sensitivity adjustment procedure provided in Section 6l,
System Calibration, of the 3000 GCP Instruction And Installation Manual. The
procedure adjusts the shunting sensitivity to 0.12 ohm instead of the standard
0.06 ohm.

4.2 ISLAND MODULE, 80011-F/80211

The Intelligent Processor Island (IP1) Module is:

e Field programmable for frequency of operation and pickup delay
e Microprocessor-controlled
e Interchangeable with the earlier 80011 Island Module in all 3000/3008 GCP units

In operation, the IPI module:

Accommodates an island circuit length of between 120 and 350 feet
Interfaces with the rails via the AAR terminals on the front panels of the GCP
e Greatly enhances track occupancy operation in poor island track shunting environments where:
e Contaminated rail or car wheels are prevalent
e Long/light axle-load cars are encountered
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Refer to the Intelligent Processor Island (IPI) Instruction and Installation Manual (Siemens Document SIG-
00-97-04) for further discussion of the IPl1 Module.

The island module consists of a modulated, high-frequency transceiver which is compatible with most
track circuits, including DC and AC coded track. (80211 has 2.14 kHz, 2.63 kHz, and 3.24 kHz in addition
to the frequencies listed below). Island circuit operating frequencies include:

Table 4-1:
Model 3000 GCP Frequencies
4.0 kHz 4.9 kHz 5.9 kHz 7.1 kHz 8.3 kHz 10.0 kHz
11.5 kHz 13.2 kHz 15.2 kHz 17.5 kHz 20.2 kHz

Frequencies of 10.0 kHz and lower should be used when required island length is over 200 feet, or
lumped ballast loading at the street is anticipated. At multiple track installations, use different frequencies
for each island circuit. Island frequencies should not be repeated in the same track circuit within 3,000 feet
or within 1,500 feet on adjacent tracks (unless separated by insulated joints). The following diagram
illustrates a typical installation in which multiple high-frequency island circuits are used:

156-4.9 86-8.3 285-13.2
<> <> <>
156-5.9 86-10.0 285-15.2
<> <> <>
156-7.1 86-11.5 285-17.5
<> <> <>

FILE: 3000APS4

Figure 4-2:
Multiple High-Frequency Island Circuits

NOTE NOTE

In certain applications with adverse ballast conditions the IP track circuit may
experience interference from islands with the same frequency at distances
further than 5000 feet.

WARNING

HIGH-FREQUENCY ISLAND MODULES (80011-F/80211) MUST BE A
DIFFERENT FREQUENCY FOR EACH TRACK OF A MULTIPLE TRACK

INSTALLATION.

4.3 DC ISLAND CIRCUIT

When a DC island circuit is used in place of island module 80011), battery B (+) must be applied to the
island relay drive terminals of the two unidirectional GCPs through a front contact of the DC island
repeater relay as shown in the diagram below. When the island is occupied, the relay back contact applies

battery N (-) to the island relay drive terminals.
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Figure 4-3:
DC Track Circuit Island Relay Strapping
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SECTION 5 —
TERMINATION SHUNTS

5.1 GENERAL

Termination shunts are always required for 3000 GCP installations and must be connected across the
rails at sufficient distances from the feed point to provide full crossing signal operating time as described
in Paragraph 3.8, Approach Length Calculation. The shunt can be (1) a Bond Strand when no other
signals (AC or DC) are present on the rails, (2) a wideband shunt (BA076A or 8A077A) when used with
steady energy DC track circuits only, or (3) narrow-band shunt (62775-f or 62780-f) when other AC signals
or coded DC is present on the rails. Termination shunts should be located near the rails with leads as
short as possible. Wideband and narrow-band shunts should be buried at least 18 inches below the
surface, or MS/GCP Shunt Burial Kit, P/N A62776, should be used to protect the devices from physical
damage and for ease of maintenance (see paragraph 12.19).

5.2 MINIMUM APPROACH DISTANCES, NARROW-BAND SHUNT TERMINATIONS

| A WARNING| WARNING
NARROW-BAND SHUNT (62775-F) SHOULD NOT BE USED ANYWHERE

WITHIN A MODEL 300 OR MODEL 400 GCP APPROACH. USE OF NARROW-
BAND SHUNT (62780-F) IS RECOMMENDED.

Table 5-1:
Suggested Minimum Approach Distances with Narrow-band Shunt
Termination, Unidirectional and Bidirectional Installations

UNIDIRECTIONAL INSTALLATION BIDIRECTIONAL INSTALLATION
FREQUENCY | MINIMUM APPROACH | FREQUENCY | MINIMUM APPROACH
(HZ) DISTANCE (FT.) (HZ) DISTANCE (FT.)
86 3,000 86 2,000
114 2,500 114 2,000
156 2,000 156 1,500
211 1,500 211 1,500
285 1,000 285 1,000
348 1,000 348 850
430 800 430 750
525 600 525 700
645 600 645 650
790 420 790 600
970 400 970 550

The three types of termination shunts indicated in paragraph 5.0 above do not provide equally low
terminating impedance to the 3000 GCP operating frequencies. The hard wire and wideband shunts
present an effective short circuit to all audio frequencies when connected across the rails. A narrow-band
shunt does not provide as low an impedance at the tuned frequency as the hard wire or wideband shunt.
This characteristic affects the minimum approach distances that should be considered when narrow-band
shunts are used.

When an NBS termination is used for a short approach, the GCP signal exhibits a tendency to 'bleed' past

the NBS termination. This tendency is more pronounced where low frequencies, short approaches, or

62780-f shunts are used. Table 5-1 on the following page provides general guidelines for selecting

standard Siemens GCP operating frequencies that minimize bleed-by associated with approach distance.
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TERMINATION SHUNTS

However, the frequency selected must also be sufficiently low to ensure reliable operation for the ballast
resistance conditions encountered in the area. For this reason, it may occasionally be necessary to select
a frequency that is a compromise between the two considerations. The 62775-f narrow-band shunt allows
less bleed-by than does the 62780-f NBS and is, therefore, preferred, especially at lower (156 Hz and
below) GCP frequencies.

5.3 TERMINATION SHUNTS AT INSULATED JOINTS

A pre-ring may occur in a very limited number of applications where a narrow-band termination shunt
(without offset) is located at a set of insulated joints. To eliminate the problem, use Simulated Track
Inductor, 8V617, (see paragraph 12.11) with a multifrequency narrow-band shunt or Adjustable Inductor,
8A398-6, (see paragraph 12.12) with a standard, single-frequency narrow-band shunt. The additional
inductance should be set for 10 percent of the approach distance to ensure an EZ change which is greater
than 10.

NOTE NOTE

At insulated joints, if a narrow band shunt is used with a simulated track load
(dummy load) of 1,500 feet or greater, it must be considered as one frequency or
channel lower for loading effects; e.g., if 285, then treat as 211.

5.4 INSTALLATION OF NARROW-BAND TERMINATION SHUNTS IN EXISTING MS/GCP
APPROACHES

Any time that a Siemens or other manufacturer's narrow-band termination shunt of a new crossing is
installed and the location of the shunt falls within one or more existing MS/GCP approaches, all MS/GCPs
protecting the existing approach(es) must be recalibrated. This applies to narrow-band shunts of any new
or added frequencies other than those of existing approaches. In addition, the MS/GCPs must be
recalibrated any time a narrow-band shunt is removed from an existing approach or when an approach
has been modified (shortened or lengthened). Recalibration of overlapping units is not required when
replacing a defective shunt in an existing approach. Prior to recalibration of overlapping units, it is not
uncommon to observe significant changes (either high or low) in ED/EZ, resulting in high or low signal
detector circuit operation. Recalibration must be performed on all motion sensor and grade crossing
predictor models. However, when the MS/GCP(s) protecting one or more existing approaches is/are
Model 3000 GCPs, recalibration must include linearization as well. In addition, if the 3000 GCPs are
DAXing, recalibration of the approach length must also be included (refer to the Instruction and Installation
Manual, Section 6, System Calibration).
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BYPASSING INSULATED JOINTS

SECTION 6 —
BYPASSING INSULATED JOINTS

6.1 GENERAL

Coupling the 3000 GCP signal around (bypassing) insulated joints is permitted only under certain specific
application conditions which are discussed in the following paragraphs.

Two types of couplers are used to bypass insulated joints and include wideband shunts and tunable
insulated joint bypass couplers. Use of tunable insulated joint bypass couplers is limited since they can be
located only in certain portions of the 3000 GCP approach and reliability is limited since they are difficult to
protect from voltage surges or 60 Hz induced on the rails.

The most reliable application design is to use a DAXing GCP from the remote location to the controlled
crossing (see Section 10, 3000 GCP DAX Applications). The 3000 GCP can be located at the remote site
(see figure 14-10), or a six track-wire configuration can be used from the crossing (see figure 14-12).

6.2 WIDEBAND SHUNTS

The wideband shunt (BA076A) is a low impedance device designed to pass GCP frequencies in non-
coded DC track circuits (see paragraph 12.10). While designed primarily to pass all GCP frequencies, the
shunt passes other AC signals as well. Therefore, this shunt should never be used in AC track circuits or
AC or DC coded track circuits since the code pulses will also be passed.

When insulated joints are located near the crossing and are to be bypassed with wideband shunts, the
preferred application method is to extend the high-frequency island circuit beyond the insulated joints to
include the wideband shunts in the island circuit.

6.3 TUNABLE INSULATED JOINT BYPASS COUPLERS

The tunable insulated joint bypass coupler (62785-f) (see paragraph 12.14) is tuned to pass the 3000
GCP frequency (f) around insulated joints in DC coded track circuits. The coupler can only be used to
bypass insulated joints in certain portions of a 3000 GCP approach (see Section 6.7). Tunable insulated
joint bypass couplers are available in standard Siemens frequencies of 156 Hz through 970 Hz.

6.4 INSULATED JOINT BYPASS SHUNT/COUPLER INSTALLATION

When bypassing insulated joints with wideband shunts or tunable insulated joint bypass couplers, the
devices should be connected directly to the rails with leads as short as possible. To afford maximum
protection from physical damage, the shunts and couplers should be encased in protective enclosures or
buried. Although it is not necessary to bury the shunts and couplers below the frost line, they should be
buried (either vertically or horizontally) at least 18 inches below the surface (see Figure 6-1).

6.5 MS/GCP TERMINATION SHUNT BURIAL KIT, A62776

Siemens's MS/GCP termination shunt burial kit (see paragraph 12-19) is primarily designed for protection
and ease of maintenance of narrow-band termination shunts that are normally buried in the space
between adjacent railroad ties. The kit consists of a 26-inch length of 6-inch diameter black PVC tubing
and a 7x24-inch 1/4-inch thick steel plate. One end of the tubing is fitted with a pliable rubber cap that is
secured in place by an adjustable stainless steel clamp. Two 5/8-inch diameter holes located near the
capped end of the tube accommodate the shunt/coupler leads.

The enclosure is normally buried in a vertical position between adjacent ties. The shunt/coupler is then
lowered into the enclosure and the two leads are fed through the holes provided. The shunt/coupler leads
are secured to the ties using 3/4-inch conduit 'J' nails provided and connected to the rails using standard
procedures. The cap is then secured over the top of the enclosure using the stainless steel clamp.
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Installation is completed by centering the steel plate over the buried enclosure and securely fastening it to
each tie using the two 1/4x3-inch lag bolts provided.

NOTE NOTE

When splicing track connections, a crimped or welded splice should be used.

6.6 UNIDIRECTIONAL INSTALLATIONS

WARNING

INSULATED JOINTS ARE REQUIRED AT THE CROSSING FOR
UNIDIRECTIONAL INSTALLATIONS AND ARE NOT TO BE BYPASSED BY
ANY TYPE BYPASS SHUNT OR COUPLER OF ANY FREQUENCY.

6.7 STEADY ENERGY DC TRACK CIRCUIT (NO CAB SIGNAL)

Bypassing insulated joints within a 3000 GCP approach should be accomplished using wideband shunts
(8A076A). The total number of insulated joints that can be bypassed in an approach depends upon the
GCP operating frequency but generally is as shown at the top of the following page.

Table 6-1:
Bypassing Insulated Joints
GCP OPERATING MAXIMUM NUMBER OF INULATED JOINTS
FREQUENCY (HZ) THAT CAN BE BYPASSED IN EACH APPROACH
86 And 114 Four Sets
156 And Above Five Sets

6.8 CODED DC TRACK CIRCUIT

To provide the most reliable operation, it is recommended that a DAX application is used rather than
tunable insulated joint bypass couplers. However, in applications where couplers must be used, a tunable
insulated joint bypass coupler (62785-f) is required to bypass the 3000 GCP signal around each insulated
joint. As a general rule, a maximum of two sets of insulated joints in each approach can be bypassed
using tuned couplers. See Table 6-1 for minimum distance requirements.
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Table 6-2:

BYPASSING INSULATED JOINTS

Minimum Distance to Insulated Joints When Coupled
With 62785-F Tunable Insulated Joint Bypass Couplers

MINIMUM DISTANCE TO MINIMUM DISTANCE TO
FREQU%NCY (Hz FIRST SET OF INSULATED SECOND SET OF INSULATED
JOINTS (FEET)* JOINTS (FEET)*
86 N/A N/A
114 Call Siemens Applications Call Siemens Applications
Engineering Engineering
151 1500 2200
8 g g
211 1500 2200
212 1000 1400
8 8 8
348 1000 1400
349 700 1000
8 g g
560 700 1000
561 500 800
8 8 8
790 500 800
791 400 700
8 g g
979 400 700

*Distance applies to insulated joints located on the same side of the crossing.

For motion sensor applications only, the 62785-f coupler can also be used when insulated joints are

located anywhere within the approach. The 62785-f couplers must be tuned in conjunction with GCP

calibration.
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BYPASSING INSULATED JOINTS

6.9 AC TRACK CIRCUITS OR CAB SIGNAL TERRITORY

In AC track circuits or cab signal territory, use of a remote GCP or DAX application is recommended when
it is necessary to extend the approach circuit.

#6 AWG

TUNABLE INSULATED
JOINT BYPASS
COUPLER, 62785-f

TRACK LEADS MUST BE
AS SHORT AS POSSIBLE

INSULATED JOINT

%

— e @] [@ ©—
-|\ || \[

Cal e el el o
7

TUNABLE INSULATED NOTE:

JOINT BYPASS COUPLER MAY BE DIRECT
COUPLER, 62785-f BURIED OR ENCASED IN

A SAFETRAN BURIAL TUBE
OR SHUNT BURIAL KIT, A62776.

Figure 6-1:
Tunable Insulated Joint Bypass Coupler Installation
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SECTION 7 —
TRACK LEADS

7.1 GENERAL

NOTE NOTE

If approach distances are short (1,350 feet or less), refer to Paragraph 7.3, Track
Wire Requirements Vs. Approach Length For Multiple Track Installations for track
wire recommendations.

When splicing track connections, a crimped or welded splice should be used.
Use of Kearney connectors should be avoided.

In the paragraphs that follow, the terms "leads" and "wires" are frequently used interchangeably. However,
in those instances where a maximum wire length restriction is imposed, the length specified refers to that
of a single wire and not to the total combined length of the wire run from the instrument housing to the rails
and back.

In most installations in which a 3000 GCP is operating a single track circuit, four track leads are used to
connect the 3000 GCP to the track; transmitter leads on one side of the crossing and receiver leads on
the other. Transmitter and receiver track lead connections that run from the instrument house to the rails
are to be twisted number 6 AWG, or larger if needed. In unidirectional or simulated bidirectional
installations, the transmitter leads are to be located adjacent to the insulated joints. Since the transmitter
leads should be as short as possible, the leads should be connected to the rails on the same side of the
crossing as the instrument housing. Within the instrument housing, all wires carrying transmit and receive
signals are to be number 10 AWG or larger. Leads connecting the transmitter to the rails are not to
exceed the maximum lengths specified below. The lengths of the wire runs inside the instrument housing
should be as short as possible. Generally, total track lead length should be limited to 500 feet. This
includes the length of both the transmitter and receiver pairs. Each pair of wires should be twisted at least
two turns per foot. When an island circuit is used, the GCP transmitter pair should be separated to the
maximum extent possible from the receiver pair, both below ground and within the instrument housing.

NOTE

When individual lead lengths exceed the distances indicated below, a six-wire
application should be considered (see Paragraph 7.3, Requirements For Six-
Wire Hookup).

Table 7-1:
Transmit Lead Lengths
STANDARD GCP MAXIMUM TRANSMIT LEAD
FREQUENCY (HZ) LENGTH (FEET)
86 100
114 125
156 150
211 200
285-970 250
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TRACK LEADS

7.2 TRACK WIRE REQUIREMENTS VS. APPROACH LENGTH FOR MULTIPLE TRACK
INSTALLATIONS

The minimum distance at which a low-frequency 3000 GCP will provide reliable operation is generally a
function of the gauge and length of the copper transmit wires connected to the rails versus the GCP
operating frequency. When a low-frequency 3000 GCP is controlling both a main track and a short siding
track as illustrated below, the shortest permissible approach distance at the installation is indicated in
Table 7-1 and Table 7-2. The minimum approach distances are provided for both bidirectional and
unidirectional applications. The length indicated as the shortest approach for a unidirectional installation is
equal to 70 percent of the distance shown for a bidirectional installation, with a minimum for both of 400
feet.

SHORTEST APPROACH — == ——

500 500

<D ° SIDING TRACK

@ MAIN TRACK

FILE: 3000APS3

Figure 7-1:
Minimum Approach Lengths

For example, Table 7-2 and Table 7-3 indicate that for the lower GCP operating frequencies, the shortest
approach distances require use of a six-wire connection to the rails (see paragraph 7.3). The next shortest
distance requires doubling of each transmit wire (two number 6 AWG copper wires in parallel for each
transmit wire) or single number 4 AWG copper wires. Refer to the tables to determine the appropriate
transmit wire gauge and length for the applicable minimum approach distances.

Installations that include an approach that does not meet the minimum distance restrictions specified by
Table 7-2 and Table 7-3 frequently exhibit a 20- to 30-second overring condition at the crossing. This is
caused by a T1 or T2 gain check error which is indicated by a 9111 or 9112 error message generated by
the 3000 GCP.
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Table 7-2:
Minimum Bidirectional Approach Length Vs. Frequency

MINIMUM APPROACH LENGTH (IN FEET)
fgg?\lgﬁﬁ TRANSMIT WIRE LENGTH (NO. 6 COPPER)

FRE((?HUZ'?NCY Cosl\'lﬁé\g?:fm 100 FEET DOUBLE | 100 | 150 | 200
(SEE NOTD) (OR 1#4) FEET | FEET | FEET

86 1000 1000 1350 | - | e

114 750 800 1150 | - | -
156 600 700 1000 | 1150 | 1350
211 475 600 850 | 1000 | 1150
285 400 550 750 | 850 | 1000
348 400 500 700 | 800 | 850
430 400 500 650 | 750 | 750
525 400 500 600 | 700 | 700
645 400 500 550 | 650 | 650
790 400 500 500 | 600 | 600
970 400 500 475 | 550 | 550

Table 7-3:
Minimum Unidirectional Approach Length Vs. Frequency
MINIMUM APPROACH LENGTH (IN FEET)
fgiﬁlgﬁﬂ TRANSMIT WIRE LENGTH (NO. 6 COPPER)

FRE((?:ZE)NCY Cg&ﬁg&?%,\l 100 FEET DOUBLE | 100 | 150 | 200
{SEE NOTE) (OR 1#4) FEET | FEET | FEET

86 700 700 945 | e | -

114 525 560 805 | e | -

156 420 490 700 | 805 | 945

211 400 420 595 | 700 | 805

285 400 400 525 | 595 | 700

348 400 400 490 | 560 | 595

430 400 400 455 | 525 | 525

525 400 400 420 | 490 | 490

645 400 400 400 | 455 | 455

790 400 400 400 | 420 | 420

970 400 400 400 | 400 | 400
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NOTE NOTE

When an island frequency is transmitted on the same leads as the GCP
operating frequency in a six-wire hookup, maximum transmit wire length is 250
feet.

7.3 REQUIREMENTS FOR SIX-WIRE HOOKUP

WARNING

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

When transmit leads cannot be limited to the maximum lengths specified in paragraph 7.1, or when a
GCP located at a crossing is to be connected to a remote location up to 3,500 feet from the crossing, a
six-wire track hookup must be used. In a six-wire application, two each transmit, receive, and check
receive leads are required (see figures 14-12, 14-27, and 14-31). The minimum recommended copper
wire size is number 6 AWG with maximum wire length (measured from the GCP signal case to the track
connections) determined by the island circuit. Two conditions must be considered:

1. With an island frequency transmitted on the same leads as the GCP operating frequency
2. Without an island frequency transmitted on the same leads.

In a six-wire hookup where an island frequency is transmitted on the same leads as the GCP operating
frequency, the length of the CP/island transmit leads is limited by the presence of the island frequency.
When the GCP/island transmit distance is greater than 200 feet, an island frequency of 10 kHz or lower
should be selected. The maximum distance that the leads can be run is 250 feet. In a six-wire hookup
where no island circuit is present, the maximum length of the GCP transmit leads is 3,500 feet.

Remote GCP installations that do not require a high-frequency island circuit and are connected to the
track using the six-wire track hookup do not require underground separation of the transmitter, check
receive, and receiver pairs. The twisted pairs should be number 6 AWG copper and may be installed
using a cable plow without regard for separation of the receiver pair. The current standard is to connect
the CHK and XMT wires within 25 feet of the track feed points. Existing locations that are between 25 and
50 and do not experience check receiver errors may remain in place.

NOTE

Combine transmit (XMT) and check wires in underground and make only one
pair of attachments to the rail.

7.4 SIX-WIRE SIMULATED BIDIRECTIONAL INSTALLATIONS

When a unidirectional 3000 GCP is applied in a six track wire configuration (using two receive wires, two
transmit wires, and two check receive wires) and in a simulated bidirectional configuration where the
simulated track load is located in the instrument case or bungalow along with the GCP unit (not at the
track), the simulated bidirectional load must be connected to the check receive (CHK) leads as shown in
Figure 14-31, not to the transmit (XMT) wires. If the simulated bidirectional load is connected to the
transmit leads, an open transmitter track lead cannot be detected and can, therefore, adversely affect
GCP operation. This condition exists for six-wire applications using bidirectional simulation equipment
which is located in the case/bungalow (not at the tracks) regardless of which of the following types of
simulated track load is used.

1. Bidirectional simulation coupler (62664-mf),

2. Single-frequency narrow-band shunt (62775-mf) used in conjunction with adjustable inductor
(8A398-6), or

3. Multifrequency narrow-band shunt (62775 or 62780) equipped with simulated track inductor
(8v617-distance).
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In standard four track wire simulated bidirectional installations, it is permissible to connect the simulated
bidirectional load to the two transmitter track leads in the bungalow as shown in Figure 14-31.

7.5 3000 GCP SYSTEMS THAT SHARE TRACK WIRES WITH EXTERNAL TRACK CIRCUIT
EQUIPMENT.

When any external track circuit equipment or auxiliary track circuit equipment shares track wires with a
GCP track circuit that does not have an active internal island for that track circuit or output, such as a
DAX, Prime Prediction Offset, or Remote MS 2000, then the track circuit equipment must be connected in
one of two ways:

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

e When connected to the Transmitter/Check Receiver wires the external track circuit equipment or
auxiliary track circuit equipment must be connected as identified in the following:

7.5.1 6-WIRE CONNECTIONS

The external equipment must be connected to the Check Receiver wires only (see Figure 14-31).

WARNING

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

7.5.2 4-WIRE CONNECTIONS

NOTE NOTE

GCP 3000/MS 2000 four wire systems have the Check Receiver tied to the
Transmitter in the GCP case.

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 (see Figure 14-31).

WARNING

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

The Check Channel Receiver wires may connect to the external track circuit equipment prior to
connecting to the transmitter track wires (see Figure 14-31)

WARNING

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 7-2).
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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 7-2:
Proper Connections of Track Wires
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SECTION 8 —
TRACK CIRCUIT ISOLATION

8.1 GENERAL

Several types of track circuit isolation devices are available for both DC and AC coded track applications.
Since there are a number of variations in DC coded track such as relay type and associated operating
current, decoding method, current and voltage transmitted and received, track circuit length, transmit and
receive code polarity, DC code frequency, pulse width, etc., the guidelines presented in the following
paragraphs are general in nature and no attempt has been made to cover all applications. Also, as
additional field experience is gained, improved or changed application methods may result. If there are
any questions concerning these guidelines or applications, contact Siemens Application Engineering for
assistance.

Battery chokes or code isolation units are required to isolate GCP systems (see figure 14-30) as described
in the following paragraphs. These battery chokes and code isolation devices are designed for mounting
inside weatherproof enclosures. Refer to Section 12, Auxiliary Equipment, for physical descriptions of
these devices.

8.2 STEADY ENERGY DC TRACK CIRCUITS

All DC track circuits with batteries located within a 3000 GCP approach should be equipped with a battery

choke. Either of the following battery chokes may be used; part number 8A065A or 62648 (see limitations
in the following paragraphs). The diagram below shows a typical application.

Cre |
— |l e

‘ 8A065A OR 62648
FILE 1S0DVICE S ———— J BATTERY CHOKE

Figure 8-1:
Typical Battery Choke Application

Operation of long DC track circuits with very low ballast conditions may be affected by the DC resistance
(DCR) of the 8A065A battery choke. Such track circuits should use the 62648 battery choke, which has a
DCR of 0.10 ohm (DCR of 8A065A is 0.40 ohm).

WARNING

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

When a rectified track circuit is used and the GCP is operating at 114 Hz, an 8A076A wideband shunt
should also be used along with the battery choke to eliminate 120 Hz ripple. The diagram below illustrates
this application.
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Figure 8-2:
Typical Rectified Track Application

8.3 GEO ELECTRONIC DC CODED SYSTEM

The standard Siemens 3000 GCP frequencies of 86 Hz and above are compatible with GEO. Isolation
circuits are generally not required in the GEO transmitter rail connections. GCP Frequencies of 86, 114,
156, and 211 Hz require use of maximum current, track devices, and the GEO Track Noise Suppression
Filter, A53252. The GEO Filter must be installed at the signal location for the above mentioned
frequencies.

8.4 ELECTRO CODE ELECTRONIC DC CODED SYSTEM

Model 3000 GCP frequencies of 86 Hz and above can normally be used with Electro Code. All frequencies
of 211 Hz and lower require use of maximum current track drive. In certain instances, 285 Hz may also
require maximum current.

For frequencies of 211 Hz and lower, an Electro Code track filter (TF-freq) may be required when the
Electro Code transmitter is located within the 3000 GCP approach. As with any coded track system, the
lower the Electro Code transmit power level, the less interference with GCP units.

8.5 RELAY CODED DC TRACK
Most relay coded DC track installations require use of DC code isolation units such as the 6A342-1 for

both battery and relay ends. The code isolation unit is a filter that helps prevent coded track battery and
track relays from causing high interference with the 3000 GCP.

WARNING

ALWAYS VERIFY PROPER CODE SYSTEM OPERATION AFTER
INSTALLING THE ISOLATION UNIT.

NOTE NOTE

Typical applications are shown in the following sections. For other applications,
please review with Siemens Application Engineering.
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The 6A342-1 DC code isolation unit is used in most single polarity code systems while the 6A342-3 unit is
used in GRS Trakode (dual polarity) relay systems.

All wiring to terminals 1 and 2 on the isolation units should be number 6 AWG. This significantly reduces
current losses to the track relay during periods when low track ballast conditions are prevalent.
Frequencies below 211 Hz require maximum current.

Various applications for the track isolation units are discussed in the paragraphs that follow.

8.5.1 Single (Fixed) Polarity Systems

The 6A342-1 code isolation unit can be used in most single (fixed) polarity code systems. A single polarity
code system must have the same received and transmitted polarities to use this code isolation unit. Most
rate code systems (75, 120, and 180 ppm) are of this type. The diagram below shows a typical 6A342-1

code isolation unit installation in a single polarity code system.
M

TR N

N ﬂ

RB

RN

6A342-1

Figure 8-3:
Single Polarity System

8.5.2 GRS Trakode (Dual Polarity) Systems

The diagram below illustrates the 6A342-3 code isolation unit installed in a GRS Trakode system. To
install the unit as shown, a transfer delay (TD) relay must be used. Do not install any code isolation circuit
in GRS Trakode without the use of the TD relay.

TD
RB

o=
—
~

T > oK T8
\
\

TN

RN

Ml
6A342-3 W i <

Figure 8-4:
GRS Dual Polarity System Application

8.5.3 Dual Polarity (Polar) Coded Track Systems Other Than GRS Trakode

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

The 6A342-3 code isolation unit can be used in a dual polarity system. However, two 6A342-3 units must
be placed at each end of the circuit for proper filtering. The application will depend upon the track circuit

configuration. Contact Siemens Application Engineering for assistance in dual polarity code systems.
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8.6 CAB SIGNAL AC

Application of 3000 GCP systems in cab signal territory using 60 Hz AC Code Isolation Unit, 8A466-3, or
100 Hz Isolation Unit, 8A471-100, is shown below. For other installations, contact Siemens Application
Engineering for assistance.

60 HZ, 8A466-30R
100 HZ, 8A471-100

Q—Q +110 VAC,

| |
| |
i i
I I 60 OR 100 HZ
} } CTR
| | 75, 120, 180
| |
TRACK ! !
| |
- ! ! -110 VAC,
! ! 60 OR 100 HZ
TRACK
TRANSFORMER
Figure 8-5:

Typical Code Isolation Application in Cab Signal Territory
8.7 STYLE C TRACK CIRCUITS

The 60 Hz AC code isolation unit (8A466-3) (see Figure 12-24) is used with style C track circuits as shown
below. For special applications, 180 Hz AC code isolation unit (8A471-180) (see Figure 12-28) is also
available. Contact Siemens Application Engineering for specific information.

60 HZ, 8A466-3 } 60 HZ }
| |
+O0——+(1 2()+—— ACINVERTER ! B
! AND !
| |
TRACK | TRACK DRIVER | \
o !
P T K
180 HZ, 8A471-180 } 180 HZ }
+O—1  2()—+——— ACINVERTER | B
‘ AND ‘
| |
TRACK | TRACK DRIVER | y
o !
Figure 8-6:
Typical Style C Application
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SECTION 9 —
UNIDIRECTIONAL OPERATION

9.1 GENERAL

All 3000 GCPs installed for unidirectional operation require insulated joint separation as shown in the
diagrams in paragraph 9.5. The insulated joints should be located as nearly opposite each other as
possible and must not be bypassed by coupling devices of any kind. In general, to ensure optimum GCP
operation over varying ballast conditions, and where unidirectional GCP approaches are longer than 2,000
feet, the simulated bidirectional application should be used (see paragraphs 9.2 and 12.2).

Unidirectional installations are frequently used to expedite movement of closely following trains and to
ensure adequate warning time at crossings in which a standing car or train occupies an opposite approach
circuit.

When long approach circuits are required due to the presence of high-speed trains, unidirectional
installations are used with insulated joints to permit repeating of selected lower frequencies. Unidirectional
installations are also used with remote GCPs when extending crossing approaches beyond existing track
circuit limits in coded track or cab signal territory.

| A WARNING WARNING

WHEN A 3000 GCP IS APPLIED SO THE UAX, ISL RLY, MS/GCP CONTROL
AND/OR ENA INPUT ON A SINGLE 3000 GCP AND/OR 2000 MS UNIT WILL
BE DIRECTLY DRIVEN BY (NO RELAY ISOLATION) THE GCP RLY (3000
GCP) AND/OR MS RLY (2000 MS) OUTPUT OF ANOTHER UNIT, THE
SIEMENS RELAY ADAPTER MODULE A80170 MUST BE USED. REFER TO
PARAGRAPH 9.11 FOR INFORMATION  AND  INSTALLATION
INSTRUCTIONS ON THE RELAY ADAPTER MODULE A80170.

9.1.1 RELAY ADAPTER MODULE, A80170

Figure 9-1:
A80170 Relay Adapter Module

Relay Adapter Module (Siemens P/N 8000-80170-001) (see Figure 9-1) must be installed in all existing
and future applications where a 3000 MS will be used to directly drive (no relay isolation) any UAX, ISL
RLY, MS/GCP CONTROL and/or ENA input on one 3000 GCP and/or 2000 MS unit by the GCP RLY
(3000 GCP) and/or MS RLY (2000 MS) output of another unit. The Relay Adapter Module A80170 is
installed externally to the 3000 GCP unit and can be wired into the system as shown in Figure 14-9.
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NOTE NOTE

The Relay Adapter Module is not required where vital relays are used as an
interface between the UAX, ISL RLY, MS/GCP CONTROL and/or ENA inputs of
one unit and the GCP RLY (3000GCP) or MS RLY (2000MS) output of another
unit.

Perform the following steps to install the Relay Adapter Module on a 3000 GCP Unit:

1. Remove all wires from Terminal Block (TB) 1-9 on the front panel, including any event recorder
wires (TB 1-9 = GCP RLY (#)).

2. Connect all wires removed in step 1 to the OUT (+) terminal on the A80170 Relay Adapter
Module.

3. Remove all wires from terminal 10 on the front panel, including any event recorder wires (TB 1-10
= GCP RLY (-)).

4. Connect all wires removed in step 3 to the OUT (-) terminal on the A80170 Relay Adapter Module.

5. Slide the mounting holes at the base of the A80170 Module onto terminals 9 and 10 of the 3000
GCP unit. Fasten the A80170 Module securely using appropriate AREMA-compliant hardware.

6. When installation of the A80170 module is complete, test UAX, ISL RLY, MC/GCP CONTROL
and/or ENA circuits per railroad policies and procedures.

9.2 UNIDIRECTIONAL OPERATION - BIDIRECTIONAL SIMULATION

The bidirectional simulation technique may be used at any unidirectional MS/GCP installation to obtain the
benefits associated with bidirectional operation. The technigue involves applying a termination shunt in
series with an adjustable inductor, both of which are wired in parallel with the track connections so that,
electrically, the GCP is 'seeing' two approaches of equal length; the actual approach plus the simulated
approach consisting of the shunt and inductor, which are located in the instrument housing or other
suitable enclosure. The inductor is always adjusted to be the same length or slightly longer than the actual
approach length.

WARNING

THE 3000 GCP AND 4000 GCP ARE THE ONLY UNITS THAT CAN OPERATE
UNIDIRECTIONALLY IN A SIMULATED BIDIRECTIONAL MODE WHILE
DAXING.

NOTE

At insulated joints, if a narrow band shunt is used with a simulated track load
(dummy load) of 1,500 feet or greater, it must be considered as one frequency or
channel lower for loading effects; e.g., if 285, then treat as 211.

The 3000 GCP unit must be programmed for bidirectional operation.

9.3 BIDIRECTIONAL SIMULATION COUPLER, 62664-MF

Bidirectional Simulation Coupler, 62664-Mf, is a convenient, compact, shelf- or backboard-mounted unit
containing a narrow-band shunt of the same frequency as the GCP and an adjustable inductor (simulated
track) (see paragraph 12.2).

9.4 SIMULATED TRACK INDUCTOR, 8Vv617

A Simulated Track Inductor, 8V617, is also available and can be installed inside of a multifrequency
narrow-band shunt (62775/62780) to accomplish bidirectional simulation. The inductor is available in 200-
foot increments up to 4,000 feet and is connected between terminals of a multifrequency narrow-band
shunt, which is located either at the tracks or within a case/bungalow (see paragraph 12-11). The inductor
must be the same length or slightly longer than the actual approach.
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9.5 INSULATED JOINTS LOCATED AT THE CROSSING

The diagram below illustrates a typical 3000 GCP unidirectional installation with insulated joints. The two
GCPs can be independent units or both can be housed in the same case; however, only GCP number 1 is
required to be equipped with an island module (80011). The track leads of GCP number 1 are connected
to the rails in a standard bidirectional manner as shown in figure 14-2. The transmit wires should be
located adjacent to the insulated joints.

GCP1 GCP2

| R

HIGH-FREQUENCY ISLAND

N |

\ \

ISL

ISL

1 @ 1 1 12

12

GCP NO. 1 GCP NO. 2

Figure 9-2:
Connecting Island Relays with Insulated Joints at the Crossing

NOTE NOTE

Island circuit length should not exceed 30 percent of the GCP approach length,
or a maximum of 300 feet. Refer to Section 4, Island Frequency Selection And
Island Length for additional information.

The transmitter and receiver track leads of GCP number 2 are connected to the same points on the
respective rails adjacent to insulated joints. The (+) island relay terminals of both GCPs are connected
together, as are the (-) terminals. This prevents a ring-out as the train leaves the crossing since GCP
number 2 is not equipped with an island module. The GCP 1 and 2 track leads must not be transposed to
ensure that any insulated joint breakdown is properly processed by the two GCPs. See the diagram below
and figure 14-5 for equipment and wiring information.
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Figure 9-3:

Track Wiring Connections with Insulated Joints at the Crossing

The diagram below illustrates a typical remote 3000 GCP unidirectional installation with insulated joints.
The GCPs can be separate units or both can be housed in the same case. When both units are housed in
the same case, a six-wire track hookup can be used. When the units occupy separate cases, standard
unidirectional track connections are used. To provide relay drive output for a prime prediction offset
(DAX), battery + 12 VDC (B12) must be applied to the ISL RLY + terminal of the remote unit while battery -
12 VDC (N12) is be applied to the ISL RLY - terminal.

REMOTE GCP USING
PRIME PREDICTION
OFFSET

o >

N
€5
\

HIGH-FREQUENCY

ISLAND NO ISLAND
7 - ;
REMOTE GCP
B12 <
ISL
+ RLY -

© @
=11 12

> N12

Figure 9-4;
Relay Drive Output for Prime Prediction Offset In Unidirectional Application
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When a remote unidirectional GCP and a bidirectional crossing GCP are operating from the same case
but DAX modules (80016) are used to control other crossings (see Figure 9-5), prime prediction offset in
the unidirectional GCP is not used. Therefore, prime prediction offset for the remote GCP should be
programmed for 9,000 feet to prevent the remote GCP from inadvertently starting the crossing.

Figure 9-5:
Unidirectional GCP in Same Case with
Bidirectional GCP DAXing to Other Crossings
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9.6 DC ISLAND CIRCUITS
When a DC island circuit is used in place of island module (80011), battery B (+) must be applied to the
island relay drive terminals of both GCP number 1 and GCP number 2 over a front contact of the DC

island repeater relay as shown in the diagram below. When the island is occupied, the relay back contact
applies battery N (-) to the island relay drive terminals.

GCP1 GCP2

<=J D

DC ISLAND

N -

XTPR
N12 - + XTR B12
—x
N12
B12 ==
A N12
‘ISL \ ISL
: RLY - :; RLY
11 @12 11 12
» N12
GCP NO.1 GCP NO. 2
Figure 9-6:

Wiring of Island Relay Connections in DC Island Circuits
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SECTION 10 —
3000 GCP DAX APPLICATIONS

10.1 INTRODUCTION TO DAX OPERATION

When a crossing is protected by two unidirectional 3000 GCPs, a set of insulated joints that electrically
isolate the two GCP systems is located on one side of the street. The 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 operating time required, the approach cannot be
extended by passing the GCP frequency around the insulated joints with bypass couplers. However, the
GCP provides a means of extending the controls by adding a DAX (downstream adjacent crossing)
module (80016). Each GCP case (except Models 3000ND and 3000ND2) can accommodate two DAX
modules (four in the Model 3008 and 3008D2 eight-DAX units) and each module is equipped with two
DAX prediction circuits, providing a total of four (eight) independent DAX outputs. Each of the four (eight)
DAX circuits may be field programmed to operate with either track 1 or track 2 of the GCP (eight DAX
units are single track only). Refer to Figure 10-1for the following discussion of DAX operation.

e NS PRIME PR
’,,,,,,,,,BAi’i 77777777 > [ PR 0N ERIE \<777777773A1A7 77777777 hl
‘ PRIV RV D TR e
Ti 1496 i 5000 — =~ 500 } 1496 ﬂ
sTrEET X sReET Y stReeTz
QTP% ﬁ@TPE @TDE

3000 GCP 3000 GCP 3000 GCP
LEGEND

<]OR> = UNIDIRECTIONAL GCP UNIT

—&— = TERMINATION SHUNT
A = 022585-1X ARRESTER, CLEARVIEW

= 022700-1X EQUALIZER, H.D.

Figure 10-1:
Typical DAX Application

Unidirectional GCPs are used at streets X, Y, and Z, which are 500 feet apart. A single GCP case with two
transceiver modules is required at each street. For example, to provide 30 seconds operating time at a
maximum train speed of 30 miles per hour, the approach distance required would be 1,496 feet (30
seconds warning time plus 4 seconds system response time multiplied by 44 feet per second equals
1,496 feet). Therefore, to provide adequate crossing start distance, one DAX module (two DAX circuits) is
required at each street. Two DAX circuits are used in GCP number 1 at street X, one DAX circuit each in
GCPs 1 and 2 at street Y, and two DAX circuits in GCP 2 at street Z.

The westbound control chart line for street X shows prime (prediction) control between streets X and Y,
DAX B control (in GCP 2 at street Y) between streets Y and Z, and DAX B control (in GCP 2 at street Z) to
provide the initial 500-foot approach distance east of street Z. Downstream adjacent crossing (DAX)
control requires a line circuit (open line or cable) between the GCP with the DAX module and the GCP
receiving the normally energized DAX output.

To illustrate DAX control for street X, consider a westbound train approaching street Z at 30 miles per
hour. When the train is 30 seconds from street X, the DAX B circuit assigned to GCP 2 at street Z predicts
and removes relay drive from the front panel DAX B relay drive (RLY + and -) terminals. The line circuit
from these terminals extends to a vital AND-gate (see Figure 10-2) at street Y. When energy is removed
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from the vital AND-gate input, the line circuit from street Y (AND-gate output) to the UAX input on GCP 2
at street X is also deenergized. Removing energy from the UAX terminals deenergizes the front panel
GCP RLY (relay drive) terminals on GCP 2 at street X causing the warning signals to operate. When the
train crosses the insulated joints at street Z, GCP 2 at street Y detects the train causing DAX B in that unit
to predict and deenergize the DAX B front panel terminals on that unit (second input to vital AND-gate).

T T T
) ) )

GCP #2 AT GCP #2 AT GCP #2 AT
STREET X STREET Y STREET Z

uAx DAXB DAXB
+ - bRLYO + RLY -
7 8 15 16 15 16

ri) v v v
£ £ £ £
vl vl vl vl
N12 } BATTERY
2\ e @ | e
@ 1 2 3 4 5 6 7
") ) ) g ) B N
Lo L s

LEGEND

A = 022585-1X ARRESTER, CLEARVIEW

f = 022700-1X EQUALIZER, H.D.

MWS_09-02_90975_AGL
03-10-09 S
sssssssssssss
@ [HAWKER|M[SIDDELEY]
VITAL 2—INPUT AND GATE
RELAY DRIVER  —
@ P/N 80975 @
Figure 10-2:

Typical DAX/UAX Connections Using Vital AND Gate, 90975

This ensures that the line circuit to the GCP UAX terminals on GCP 2 at street X remains deenergized
(the vital AND-gate output will be energized only when both inputs to the AND-gate are energized).

All DAX modules (80016) are identical and require no on-board module programming or jumpers. All
on-site programming, including DAX offset distance (distance to controlled street), approach distance
(street where DAX is located), and DAX warning time are entered via the keypad (see paragraph 10.5).

Upstream adjacent crossing (UAX) control capability is also included with all 3000 GCP systems and the
associated circuits are contained on the relay driver module (80013). The function of the UAX circuits is to
introduce a specific time delay interval in the XR relay recovery following re-establishment of the DAX
output. This ensures that GCP relay drive does not recover before the prime GCP detects the train. The
time delay is programmable from 0 to 500 seconds but is generally set for 25 seconds.

When the UAX option is used, the desired pickup delay time must be entered via the keyboard. When the
UAX option is not used, entering a 0 (zero) results in an OFF indication on the display.
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WARNING

WHEN THE UAX FEATURE IS OFF (ZERO TIME ENTERED), THE UAX
TERMINALS (ON THE 3000 GCP FRONT PANEL) HAVE NO CONTROL
OVER MS/GCP RELAY DRIVE. WHEN THE UAX FEATURE IS
PROGRAMMED BETWEEN 1 AND 500 AND A NOMINAL 12 VOLTS IS
REMOVED FROM THE UAX TERMINALS, MS/GCP RELAY DRIVE IS
IMMEDIATELY DEENERGIZED. WHEN 12 VOLTS IS REAPPLIED TO THE
UAX TERMINALS, THE MS/GCP RELAY DRIVE ENERGIZES AFTER THE
UAX PICKUP DELAY TIME HAS ELAPSED (PROVIDING NO OTHER
CONDITION KEEPS THE MS/GCP RELAY DRIVE DEENERGIZED).

10.2 CONTROLLING DOWNSTREAM CROSSINGS

The 3000 GCP is capable of controlling a downstream crossing from a remote location (other than a
crossing) by using either the prime prediction offset feature or DAX modules (80016). At a crossing,
unidirectional GCPs equipped with an island circuit must use DAX modules.

10.3 MAJOR DAX APPLICATIONS
There are two major applications for DAXing. These include (1) starting one or more crossings from a
remote location other than a crossing where insulated joints cannot be bypassed and (2) starting a

crossing from another crossing to enable operation in conjunction with the first crossing.

Examples of remote starts where insulated joints cannot be bypassed include starts from:

1. Aremote siding

|
DAX
>

Y uax

<>

FILE: 3000AP10

Figure 10-3:
DAX From A Remote Siding

2. Aremote location such as in DC coded track where bypass couplers cannot be used at insulated
joints A.
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+ UAX

QD ‘ D DAX
|

FILE: 3000AP10

Figure 10-4:
DAX in DC Coded Track without Bypass Couplers

3. Aremote end of siding location where no bypass couplers are used at insulated joints A.

UAX
jE UAX - O— [ DAX
A
—O
B FILE: 3000AP10
Figure 10-5:
DAX From A Remote Siding without Bypass Couplers
10-4
S-00-93-01 April 2009, Revised September 2014

Version D.2



3000 GCP DAX APPLICATIONS

The second major application area is to provide a remote start from another crossing.

UAX

D DDAX
|

FILE: 3000AP10

Figure 10-6:
DAX to Provide Remote Start From Another Crossing

10.4 COMMON DAX APPLICATION GUIDELINES

The two application areas discussed in paragraph 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 wideband, narrow-band, or audio over- lay 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 or cable
circuit 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. The DAX relay
drive output may also be connected through a vital AND-gate where both crossings Y and Z have
control of the UAX at crossing X (see Figure 10-2). Radio DAXing may also be used; contact
Safetran Application Engineering.

3. Bidirectional simulation should be used to take advantage of the bidirectional operating
characteristics when changing ballast conditions are encountered, or other conditions warrant its
use.

10.5 PROGRAMMING FOR DAX OPERATION

The 3000 GCP is programmed for DAX operation using the keyboard. DAXing information includes island
length, number of DAX's required for crossing control, DAX circuit track assignments, DAX distance, DAX
warning time required, and DAX pickup delay time. The DAX operating parameters are programmed as
described in the following paragraphs.

10.5.1 Island (Distance)

This parameter is the island length between feed wires for the track. Safetran recommends a minimum
island track circuit length of 120 feet and a maximum high frequency island circuit length of 300 feet but
not to exceed 30 percent of the longest GCP approach. When there is no island, program the GCP for
zero feet.
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10.5.2 Number Of DAX's

This is the number of DAX circuits used in the GCP unit and numbers 1 to 4 (1 to 8 for 8-DAX units) and 0
(zero) are valid. Two DAX circuits are available on each DAX module. If O (zero) is entered, the next menu
item to appear is SLAVING. If a number from 1 to 4 (8) is entered, three additional menu items for each
DAX selected will follow immediately. The three displays appear sequentially first for DAX A, then DAX B,
and so on. The DAX circuit affected is indicated in the top row of the display.

10.5.3 DAX Track (Track Assignment)

This parameter indicates the track assignment (1 or 2) for the associated DAX (A, B, C, etc.). Up to four
(eight) DAX's can be assigned.

10.5.4 DAX Distance

This entry indicates the approach distance (in feet) 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 crossing B to the insulated joints at crossing A (example 1), to the insulated joints at
remote location A (example 2), or to the receiver track leads at crossing A when a GCP is "looking"
through a street (example 3).

o

O
IS

A

2 ~—  DAX DISTANCE —m

1[ D>
i |

47 DAX DISTANCE —— T ( GCP WITH

G
1

A

~a—  DAX DISTANCE —m=
FILE: 3000AP1A -

Figure 10-7:
Determining DAX Distance

The minimum recommended approach length for a 3000 GCP used for DAXing is 1,000 feet. This
distance can consist of actual track length or, when the approach is less than 1,000 feet and the
termination shunt is against insulated joints, by a combination of actual track plus simulated track installed
at the end of the approach. When required, Simulated Track Inductor, 8V617, or Adjustable Inductor,
8A398-6, is installed in series with the termination shunt located at a set of insulated joints.
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Figure 10-8:

Minimum DAX Distance

NOTE NOTE

At DAX locations where an island circuit is not part of the approach circuit and
the approach length is less than 1,800 feet, the 3000 GCP receiver track wires
should be connected to the rails at a point 50 feet from the transmitter track
wires. The transmitter track wires should also be connected to the rails at the
insulated joints.

Level (8V980-A01F) GCP software removes the 50-foot distance requirement
between receiver and transmitter track leads.

10.5.5 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 is
generally selected to be 10 to 15 seconds longer than the prime warning time.

10.5.6 DAX Pickup Delay Time

This programming variable is found in the FUNCTION key menu and has a default value of 15 seconds.
However, to ensure that the system is programmed for the optimum pickup delay interval under all
operating conditions, the delay interval can be calculated as explained in the following example.

When a Model 3000 GCP equipped with two transceiver modules (80012) is installed on both tracks at a
two track crossing, and the GCP at the crossing is controlled from a remote 3000 GCP, program each
remote 3000 GCP DAX pickup delay (and prime pickup delay if prime prediction offset is used) as follows:

DAX Distance to The Crossing (feet)

= DAX Pickup Delay (seconds)
Maximum Train Speed (feet per second)
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Figure 10-9:
DAX Pickup Delay

In the above equation, DAX distance is measured in feet from the remote GCP track receiver feedpoints
to the track wires at the nearest edge of the street (see Figure 10-9). Train speed is the maximum speed
encountered in feet per second. Each DAX pickup delay must be programmed for a minimum of 8
seconds to a maximum of 20 seconds. If the calculated delay is 21 seconds or longer, program the DAX
pickup delay time for 20 seconds. If the calculated delay is less than 8 seconds, program the delay for 8
seconds. If the calculated DAX pickup delay time is between 8 and 20 seconds, program the delay for the
calculated time.

WARNING

DO NOT PROGRAM DAX PICKUP DELAY TIMES FOR LESS THAN 8
SECONDS.

NOTE

Level (8V980-A01F) GCP software provides the 3000 GCP with separate UAX
inputs, one for each transceiver. This removes the requirements stated in the
example and WARNING stated above. With Level and later software, DAX
pickup delay time becomes less critical.

When the remote DAXing unit is other than a 3000 GCP, or for additional information, contact Safetran
Applications Engineering.

10.6 PRIME PREDICTION OFFSET

When a single DAX is required from a remote location other than a crossing, the DAX module can be
eliminated by using the prime relay drive output. The offset distance to the crossing is programmed into
the unit via the keyboard and the GCP relay drive terminals are used to control the UAX at the crossing.
The offset distance is entered as described in the following paragraphs.
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Programming the prime prediction offset distance in the function menu enables a remote 3000 GCP (track
wires not located at a crossing) to provide the equivalent of a single DAX output without the use of a DAX
module. By offsetting the prime predictor (similar to DAX offset), the prime is converted to a DAX. The
offset distance is measured from the insulated joints at point A to the edge of the street. Both track 1 and
track 2 have independent prime prediction offset capabilities.

| >

FILE: 3000AP1B

B

—~a  DAXDISTANCE — m=—

Figure 10-10:
Programming Prime Prediction Offset

The minimum recommended approach length for a 3000 GCP used for prime prediction offset is 1,000
feet. This distance can consist of actual track length or, when the approach is less than 1,000 feet and the
termination shunt is against insulated joints, by a combination of actual track plus simulated track installed
at the end of the approach. When required, Simulated Track Inductor, 8V617, or Adjustable Inductor,
8A398-6, is installed in series with the termination shunt located at a set of insulated joints.

GCP WITH

D DAX
I

FILE: 3000AP1B

B. A
: PRIME PREDICTION : 1000

— — o MINIMUM ——
| OFFSET DISTANCE Prittipicl —

Figure 10-11:
Minimum Approach Length with Prime Prediction Offset

At prime prediction offset locations where an island circuit is not part of the approach circuit and the
approach length is less than 1,800 feet, the 3000 GCP receiver track wires should be connected to the
rails at a point 50 feet from the transmitter track wires. The transmitter track wires should also be
connected to the rails at the insulated joints.

NOTE NOTE

F-level (8V980-A01F) GCP software removes the 50-foot offset requirement for
future installations.
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Enter the distance (offset) from the normal zero prediction point to a remote zero prediction point. Valid
entries are from 1 to 9999 feet plus 0 (zero), which produces an OFF indication on the display.

r——— - — — - 0 -
\ Y’\y !
| |
| < : | |: > |
| |
| |
| |
| ‘ |
| |
| |
| |
O _
MWS_93-01_2T_UNI

03-09-09 /\

Figure 10-12:
Back-to-Back Model 3000 GCP Application

TB1
T%VSZQ&OI ISL_ STRAP

02-14-09

Figure 10-13:
Island Relay Strapping in Back-to-Back Application

NOTE

When a GCP is operating in a back to back application as shown in Figure 10-12,
proper canceling of the loss-of-shunt timer and proper recording of warning time
requires that the Island Relay 1 and Island Relay 2 (+) and (-) terminals must be
strapped together as depicted in Figure 10-13.

Since only a single island module is used in the GCP (TI), strapping the island terminals together supplies
GCP logic information which enables proper recording of warning time and proper canceling of the time
remaining in the T2 loss-of-shunt pickup delay timer.

When two GCPs are operating in a back to back application on double track as shown in Figure 10-14,
proper canceling of the loss-of-shunt timers and proper recording of warning times requires that the Island
Relay 1 of GCP1 and Island Relay 1 of GCP 2 (+) and (-) terminals must be strapped together. In addition,
Island Relay 2 of GCP1 and Island Relay 2 of GCP 2 (+) and (-) terminals must be strapped together as
depicted in Figure 10-15.
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Strapping the appropriate island terminals together supplies the GCP with logic information which enables
proper recording of warning time and proper canceling of the time remaining in the T2 loss-of-shunt
pickup delay timers for GCP 2.

MWS_93-01_2T B2B
03-09-09

Figure 10-14:
Two GCPs in Back-to-Back Application on Double Track

GCP1 GCP2

ISL RLY 1 ISLRLY 1

ISL RLY 2 ISL RLY 2

MWS_93-01_2ISL_STRAP
03-09-09

Figure 10-15:
Strapping Island Relays on Two GCPS in
Back-to-Back Application on Double Track

10.7 SPECIAL APPLICATIONS FOR DAX MODULES

Two special applications in which DAX modules are used include traffic signal preemption and when two
independent relay drive outputs are desired for track 1 and track 2.
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10.7.1 Traffic Signal Preemption (Through Move Train Traffic)

The traffic signal preempt application can be installed as bidirectional, unidirectional, or bidirectional
simulation. Traffic signal preemption requires a DAX module (80016) at the crossing. To use the DAX
module for a traffic signal preemption application, program the DAX for:

1. Track assignment (1 or 2),
2. DAX distance (zero, which indicates PREEMPT on the display),
3. DAX (preempt) warning time.
All necessary logic for the preempt function is included when the DAX is programmed for preempt. In

addition to the preempt warning time control of the preempt relay drive, the preempt relay drive is also
deenergized any time the associated island or UAX (when used) is deenergized.

NOTE NOTE

For GCP 3000 systems equipped with 80214 processors and F-level software or
later, refer to Section 4.16.21 of Instructions and Installation Manual.

Entering any value from 1 to 9999 disables the preempt function so that the
island and UAX do not affect the DAX relay drive.

The 3000 GCP which controls the crossing can be operated as unidirectional, bidirectional, or bidirectional
simulation. Approach length must equal the preempt warning time (normally longer than the GCP prime
warning time) plus system response time (4 seconds) multiplied by the maximum train speed in feet per
second. For example, the approach length required to produce 40 seconds preempt warning time for
trains traveling 60 miles per hour is as follows:

(40 + 4) x (60 x 1.47) = 3,881 feet

In general, the preempt warning time should be set for 5 seconds longer than the desired preempt time to
assure that the preempt time interval (preempt warning time minus prime warning time) is not less than
desired. This interval should be confirmed under normal conditions at installation.

10.7.2 Independent Relay Drive Outputs For Track 1 And Track 2

Since a DAX module (80016) supplies two independent relay drive outputs, the outputs can be utilized to
provide separate relay drive outputs for track 1 and track 2 (see Figure 10-30). In this configuration, the
3000 GCP is programmed such that one output is assigned to track 1 while the other is assigned to track
2. Both DAX's should be programmed for zero offset distance (preempts). This causes one or the other
DAX to predict simultaneously with the prime MS/GCP, except that each predicts for a separate track. The
DAX warning time and pickup delays should be programmed the same as the basic prime MS/GCP (if it
were being used). The MS/GCP relay drive output is normally not used in this application.

The two DAX relay drive outputs can be connected to independent relays which, in turn, control the XR, or
they can be "ANDed" by a solid-state vital AND gate (90975), which then controls the XR or a solid-state
crossing controller. The independent relay drive outputs also permit the use of wraparounds, independent
monitoring of track 1 and track 2 in an event recorder, and/or provide a simple method of removing either
track from service during maintenance operations.

10.8 OS TRACK CIRCUITS

When an OS (Occupied Switch) track circuit is located within a 3000 GCP approach, the application
design can be extremely complex, depending upon the following conditions:

1. The proximity of the crossing to the OS track circuit,

2. The side of the crossing in which the OS track circuit is located,

3. Whether the OS track circuit is located within a crossing, and
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4. Maximum train speeds encountered through the OS track circuit.

The OS track circuit must be reviewed, especially for use of series OS circuits, to ensure compatibility with
GCP operation. Contact Safetran Application Engineering for assistance.

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. Safetran recommends use of the two relay or parallel relay
circuit. See Figure 10-16 and Figure 10-18 for typical GCP and OST installation diagrams.
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Figure 10-16:
Typical Bidirectional Two-Track Application With Independent GCP Outputs
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3000 GCP DAX APPLICATIONS

3000 GCP APPLICATION DESIGN CARD (Continued)

Designer: Date:
DAX C DISTANCE (0 = Preempt) - -« ==+ Ft.
Equipment: 3000 3000D2 3000ND2 Crossing No:
auip O O O o DAX C WARNING TIME Sec.
Crossing Name: City: State: DAX D TRACK ASSIGNMENT T[] T2 [ ]
DAX D DISTANCE (0 = Preempt]
Island Frequency: T1: __40 kHz T2 __ 49 kHz ( Py Ft
DAX D WARNING TIME Sec.
NUMBER OF TRACKS (Number of SLAVING MASTER/SLAVE MASTER [x] SLAVE [ |
Transceiver Modules, 10r2) +««verereeseenees 1 [] 2 [x] PASSWORD ENABLED - -+ -« ++ooeeeeeeenen DISABLED [X]
FREQUENCY (MS/GCP) -« :vvvvnvrnrannnnanaen.. 156 Hz ENABLED D
UNIDIRECTIONAL/BIDIRECTIONAL -+« v vvennve LSV Bl [X] RECORDER INSTALLED * """+ «rrrersreseees NOT INSTALLED [ ]
T2 UNI ] Bl [x] INSTALLED | ]
XMITLEVEL + -« vrerrreeererrnarnnsonserenens 11 W] weo[x] Low[] RS282.C BAUD RATE oo ops
s HI MED
T2 [] [x] Low[] RS-232-C DATABITS  «ecnnnnrnniiinnnnnn. 7 [] 8 []
PREDICTOR/MOTION SENSOR «+ =+« v vvveseoe- TL: PRED [X] vs[ ] RS-232-C STOP BITS 1] 2 [
T2: PRED [x] vs[ ]
RS-232-C PARITY  +-reeereeeeeaes NONE [ ] MARK []
WARNING TIME SELECTED -+ -« v+ verereeeesns T NA  sec
T2 N/A sec. oop | ] space [ ]
APPROACH DISTANCE SELECTED - - -« v« vven- - T 3000 Ft. even []
T2: 3000 Ft. DATE (e.g., MON 16 NOV 1987) +« -+« -+« -+ Not Required*
APPROACH DISTANCE COMPUTED - -« -+ - -+ - - T1: Calculated by software* TIME (e.g., 11:25:43  AM)  ----coeeeee Not Required*
T2: Calculated by software* DAYLIGHT SAVINGS  ++++veremesereees on ] orF []
UAX1 PICKUP DELAY (0= OFF) -« vvvvvvenennn 0 Sec.
o EXPANDED PROGRAMMING DESIGN
ENA/UAX2 PICKUP DELAY (0= ENA ) -+ -vo- - ENA [x] uaxz[ ] Sec.
SWITCH TO MS (Enter EZ Valug) -« -+« ™ - Ez
ISLAND DISTANCE (Between Feed Wires) L & T2 £z
T2: 120 Ft
: . TRANSFER DELAY MS TO GCP (0= OFF) -+« - -+ T Sec
T2 Sec.
NUMBER OF DAXS « -« +crseerseeseeseeees 0 1] 2[x] 3 4
L el 2[4 =00 <[] PRIME PREDICTION OFFSET (0= OFF) - T 9999 Ft.
DAX A TRACK ASSIGNMENT -+« v+« cvesreeenns T1: [X] T2 [] T2 9999 -
DAX A DISTANCE (0 = Preempt) - - - -« -~ 0 Ft. PICKUP DELAY PRIME ~ «+ v e oeveneeeeenee Sec.
DAX A WARNING TIME <+« e e veeenneaainis 30 Sec. PICKUP DELAY DAX A <« ereneeneeneeanen. 15 Sec.
DAX B TRACK ASSIGNMENT  « -« vvvvemeneanannns T1: D T2: E PICKUP DELAY DAX B +:vrvvrvereeeeennns 15 Sec.
DAX B DISTANCE (0 = Preempt) -+ ---------------- 0 Ft. PICKUP DELAYDAXC - -eerreeeeeeee e sec.
DAX B WARNING TIME -+« e v emeeaeeneeen. 20 sec. PICKUP DELAY DAX D+« ccvevrvenaeaanann Sec.
....................... . iredt * *
DAX C TRACK ASSIGNMENT - -+ -+ oo oo 1 [] 2 [ COMPENSATION VALUE T1: NotRequired
COMPENSATION VALUE  +++++ v v onveeneeenns T2: NotRequired* * *
FILE: AGL10-32 *Programmed at installation during calibration procedure **The compensation value is provided by the 3000 GCP system
**When set to 0, strap ENA terminal to B+ terminal. and no additional programming is normally required.
Figure 10-17:

Typical Programming Data for Bidirectional Two-
Track Application with Independent GCP Outputs
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Figure 10-18:

Typical Model 3000 GCP Application In An OS Track Circuit
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Figure 10-19:
Series Track Circuit Conversion for Motion Sensor Operation
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10.9 COMMON UAX APPLICATION GUIDELINES

WARNING

WHEN THE UAX1 FEATURE IS PROGRAMMED TO OFF (ZERO TIME
ENTERED), THE UAX TERMINALS (UAX 1) AT TB2-7 & TB2-8 ON THE
MODEL 3000 GCP FRONT PANEL HAVE NO CONTROL OVER THE MS/GCP
RELAY DRIVE OUTPUT. WHEN THE UAX1 FEATURE IS PROGRAMMED
BETWEEN 1 AND 500 AND A NOMINAL 12 VOLTS IS REMOVED FROM THE
UAX TERMINALS, THE MS/GCP RELAY OUTPUT IS IMMEDIATLEY
DEENERGIZED. WHEN 12 VOLTS IS REAPPLIED TO THE UAX TERMINALS,
THE MS/GCP RELAY DRIVE ENERGIZES AFTER THE UAX1 PICKUP DELAY
TIME HAS ELAPSED (PROVIDING NO OTHER CONDITION KEEPS THE
MS/GCP RELAY DRIVE DEENERGIZED).

WHEN THE ENA/UAX2 FEATURE IS NOT USED, UNLIKE UAX1, THE ENA
TERMINAL TB1-5 MUST BE STRAPPED TO BATTERY B AT TERMINAL TB1-
6 ON THE 3000 FRONT PANEL AND THUS WILL HAVE NO CONTROL OVER
THE MS/GCP RELAY DRIVE OUTPUT. WHEN THE UAX2 FEATURE IS
PROGRAMMED BETWEEN 1 AND 500 AND A NOMINAL 12 VOLTS IS
REMOVED FROM THE ENA (UAX2) TERMINAL, THE MS/GCP RELAY
OUTPUT IS IMMEDIATLEY DEENERGIZED. WHEN 12 VOLTS IS
REAPPLIED TO THE UAX2 TERMINAL, THE MS/GCP RELAY DRIVE
ENERGIZES AFTER THE UAX2 PICKUP DELAY TIME HAS ELAPSED
(PROVIDING NO OTHER CONDITION KEEPS THE MS/GCP RELAY DRIVE
DEENERGIZED).

10.9.1 Turning off the UAX1 and ENA/UAX2 functions

|A CAUTION| CAUTION

READ THE FOLLOWING APPLICATION INFORMATION CAREFULLY IN
10.9.1, 10.9.2, AND 10.9.3 TO ENSURE APPLICATION PROGRAMING
COMPLIANCE PRIOR TO PLACING THIS EQUIPMENT IN SERVICE..

When the UAX 1 input is not used, program UAX 1 to zero (0) time. This deactivates the function, which
permits recovery of the MS/GCP Relay Drive. No external Battery connections are required on the UAX
front panel terminals when programmed to zero.

When the ENA/UAX 2 input is not used, the ENA terminal must be strapped to battery B by connecting the
ENA/UAX2 terminal (TB1-5) to the B terminal (TB1-6), which deactivates the function and permits
recovery of the MS/GCP Relay Drive.

10.9.2 UAX1 and ENA/UAX2 input control of T1 and T2

The UAX terminals on the front panel are used for external control of the track 1 section of the 3000 GCP
and only the track 1 island circuit, upon pickup, will cancel any UAX 1 time remaining as the train leaves
the island circuit. The UAX1 pickup time is a programmable entry.

The ENA/UAX 2 terminal provides a UAX2 input to the track 2 section of the GCP. When the UAX2/ENA
function is programmed for zero (0) seconds of pickup delay, the function changes from a UAX2 into an
ENABLE input. The enable input controls both Track 1 and Track 2 sections of the GCP and has no
pickup delay when the ENA is energized. When the ENA/UAX2 is programmed for a pickup delay other
than 0, it changes to a UAX2 function and controls only the track 2 section of the 3000 GCP. Only the
track 2 island (upon energizing) will cancel any UAX 2 time remaining when a train leaves its associated
island circuit.
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10.9.3 Rules Regarding De-energizing Relay Drive Outputs Using Inputs UAX1, UAX2 and ENA.

There are up to five relay drive outputs available in the GCP 3000: GCP, DAX A, DAX B, DAX C and DAX
D. The rules governing de-energizing of relay drive outputs are as follows:

1. GCP Relay: This output is a combination of T1 and T2 prime predictors. When de-energized,
either or both predictors will cause the GCP output to de-energize. The GCP output will also de-
energize whenever the UAX1, ENABLE or UAX2 is deenergized. The GCP Relay will drop out if
the prime prediction offset is used.

NOTE NOTE:

The UAX1, UAX2 and ENA functions will de-energize only certain DAX relay
drive outputs depending on the programmed DAX offset distance and which track
(T1 or T2) the DAXes are assigned.

2. DAX A, DAX B, DAX C, or DAX D Relays: When any DAX is used and is programmed with an
offset distance greater than zero, it will NOT de-energize when UAX1, ENABLE or UAX2
deenergizes.

3. DAX A, DAX B, DAX C, or DAX D Relays: When a DAX is programmed with a zero (0) offset
distance (Preempt) and is assigned to T1, then only UAX1 or ENABLE when deenergized will de-
energize that DAX (preempt) output. When a DAX is programmed with a zero (0) offset distance
(Preempt) and is assigned to T2, then only UAX2 or ENABLE when deenergized will de-energize
that DAX (preempt) output.

10.9.4 Single Track UAX and ENA Applications

The following three single track/DAX applications (paragraphs 10.9.4.1, 10.9.4.2, and 10.9.4.3) provide a
review of the basic UAX/ENA/DAX pickup delay programming requirements.

10.9.4.1 Single Track Using Separate GCPs with Active UAX Controlled from a Remote Location

}<7 DAX DISTANCE ———— =

CROSSING GCP REMOTE GCP
2-WIRE
CABLE
v uAXd DAXING GCP
GCP 1 GCP 2

MWS_93-01_1T_2-WIRE_UAX
‘ 03-10-09

Figure 10-20:
DAX Programming Requirements (Single Track,
Dual GCP, UAX Controlled From Remote Location)
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1. Program UAX 1 (GCP 1) for 25 seconds.
2. Connect GCP battery B to ENA/UAX 2 Terminal.

3. Program the DAX pickup delay time at the remote location (GCP 2) for 15 seconds, or to the
value presently programmed if longer.

4. If prime prediction offset is used at the remote DAX (GCP 2), program the remote prime pickup
delay time for 15 seconds or to the value presently programmed if longer.

10.9.4.2 Single Track Using Separate GCPs with Active ENA Controlled from a Remote Location

—=———— DAXDISTANCE

CROSSING GCP REMOTE GCP
| |
| f |
‘ v ENA 2-WIRE CABLE | ‘

| | | DAXING GCP
\Q> | | |
| | .y |
GCP1 | GCP?2 |

MWS_93-01_1T 2-WIRE_ENA
02-14-09

Figure 10-21:
DAX Programming Requirements (Single Track,
Dual GCP, ENA Controlled From Remote Location)

WARNING

IF THE REMOTE DAX (GCP 2) IS OTHER THAN A 3000/4000 GCP (A MODEL
660, 400, HXP, ETC.), THE ENABLE INPUT CANNOT BE USED. THE UAX
INPUT AND ITS ASSOCIATED PROGRAMING MUST BE USED AS
ILLUSTRATED AND DISCUSSED IN PARAGRAPH 10.9.4 ABOVE.

NOTE NOTE

Some applications use the ENA (Enable) input instead of the UAX input for
crossing control from a remote 3000 GCP DAX. When programming the 3000
GCP to utilize the ENA functionality, the pickup delay is set to zero (0); therefore
all required pickup delay time must be provided by the DAX pickup delay (either
Model 3000 or 4000 GCP).

The actual DAX pickup delay for through-move trains, when in AUTO mode, is
automatically computed to recover shortly after a train arrives at the street.

1. Program ENA/UAX2 (GCP 1) for zero (0) time (to activate the Enable function).

Since the UAX input is not used (no wires connected to the UAX terminals), program UAX 1 for O
(zero) time.

3. Program the DAX pickup delay time at the remote location (GCP 2) for 15 seconds, or to the
value presently programmed if longer.

4. If prime prediction offset is used at the remote DAX (GCP 2), program the remote prime pickup
delay time for 15 seconds or to the value presently programmed if longer.
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10.9.4.3 Single Track using Single GCP (No UAX or Enable Used)
PRIME PREDICTION
OFFSET DISTANCE

REMOTE GCP/T2
CROSSING GCP/T1 (PRIME PREDICTION OFFSET)

REMOTE GCP CONNECTED

TO TRACK USING 6-WIRE MWS_93-01_PPO_CROSSING
TRACK CONNECTIONS 02-14-09
Figure 10-22:

DAX Programming Requirements (Single Track,
Crossing and Remote GCPs (Tl and T2) in Same GCP Case)

1. Since the UAX is not required, program UAX 1 for zero (0) time (off).

2. Connect GCP Battery B to ENA/UAX 2 terminal.

3. Program the prime pickup delay time of T2 in the Function menu for 15 seconds or to the value
presently programmed if longer.

10.9.5 Double Track UAX/ENA Applications

In double track applications with remote DAX control, important differences exist when programming the
UAX/ENA/DAX pickup delays. These programming differences must be carefully reviewed before placing
the crossing in operation. The programming differences are necessary to allow for:

e Proper canceling of any remaining pickup delay time in UAX 1 or UAX 2 timers as a fast-moving, short
train leaves the island circuit

e Accurate recording of crossing warning times in History and the data recorder when the crossing is
started from remote DAX's.

The double track/DAX application figures provided in paragraphs 10.9.5.1 (see Figure 10-23 and Figure
10-24), 10.9.5.2 (see Figure 10-25), and 10.9.5.3 (see Figure 10-26 and Figure 10-27) that follow provide
the UAX/ENA/DAX pickup delay requirements.

10.9.5.1 Double Track Installations with Active UAX from a Remote DAX Location

WARNING

IF THE REMOTE DAXING GCP'S ARE OTHER THAN 3000/4000 GCP'S
(MODEL 660, 400, HXP, ETC.), THIS APPLICATION CANNOT BE USED.
INDEPENDENT UAX CONTROLS AND THEIR PROGRAMING APPLICATION
MUST BE USED AS ILLUSTRATED AND DISCUSSED IN PARAGRAPH
10.9.5.

IF THE ENA (ENABLE) TERMINAL IS ALREADY WIRED FOR DAXES FROM
ANOTHER REMOTE GCP OR OTHER CROSSING CONTROL CIRCUIT, ENA
WIRING MUST BE APPLIED DIFFERENTLY. CONTACT SAFETRAN
APPLICATION ENGINEERING FOR SPECIFIC INSTRUCTIONS.
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NOTE NOTE

The actual DAX pickup delay for through-move trains is automatically computed
to recover shortly after a train arrives at the street.

To accurately record crossing warning times when a GCP is operating as shown
in Figure 10-23, the UAX 1 and ENA/UAX 2 terminals must be strapped together
as shown in Figure 10-24 and each both functions are programmed to 1 second.

\<7 DAX DISTANCE 4>{

AND GATE
CROSSING UNIT
2-WIRE CABLE

h,tUj | _, | DAXING GCP
TRACK 1 } } } }

| | \: |

}mmo} lsmml REMOTE UNIT

. GCP | . GCP

| | | |
TRACK 2 ‘ ‘ : :

| \_=7,4

MWS_93-01_2T_2-WIRE_UAX
04-10-09

Figure 10-23:
DAX Programming Requirements (Double Track, Dual GCPs,
Active UAX From a Remote DAX Location Via AND Gate)

1. Program UAX 1 in GCP 1 for one (1) second.

2. Set each DAX pickup delay time (TLDAX A and T2DAX B) at the remote DAX location for 15
seconds, or to the value presently programmed if longer. If prime prediction offset is used instead
of the DAXes at the remote location, program each remote prime pickup delay for 15 seconds or
to the value presently programmed if longer. In addition, if prime predictors are used at the remote
(prime prediction offset) then the AND gate is not required and use the GCP output terminals
(Note: T1 prime and T2 prime are already internally ANDed).

3. Strap UAX 1 and ENA/UAX 2 in parallel as shown in Figure 10-24.
4. Program ENA/UAX2 for one (1) second. Ensure ENA terminal is not strapped to battery B.
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ENA/
UAX 2 N

TB2 ho)

MWS_93-01_PARA_STRAP

02-14-09 2-WIRE CABLE

()

)

Figure 10-24:
UAX 1 (TB2-7 & TB2-8) Wired in Parallel
to UAX/ENA 2 (TB1-5) and N (TB1-8)

10.9.5.2 Double Track Installations with Active ENA from a Remote DAX location

\<7 DAX DISTANCE 4>{

AND GATE
CROSSING UNIT
a j7 ~ 2-WIRE CABLE | _ | DAXING GCP
TRACK 1 <> | £ |
T ] T ]
1 3000 13000 | ] REMOTE UNIT
, GCP | , GCP
| | | |
TRACK 2 I~ | |
\_l I
93-01_2T_2-WIRE_ENA
04-10-09
Figure 10-25:
DAX Programming Requirements (Double Track, Dual GCPs,
Active ENA From a Remote DAX Location Via AND Gate)
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WARNING

IF THE REMOTE DAXING GCP'S ARE OTHER THAN 3000/4000 GCP'S
(MODEL 660, 400, HXP, ETC.), THIS APPLICATION CANNOT BE USED.
INDEPENDENT UAX CONTROLS AND THEIR PROGRAMMING APPLI-
CATION, MUST OR USED AS ILLUSTRATED AND DISCUSSED IN
PARAGRAPH 10.9.5.3.

1. Program ENA/UAX 2 for zero (0) time (activates Enable operation for both tracks). Ensure ENA
terminal is not strapped to battery B.

2. Set the DAX pickup delay times at the remote DAX location for 15 seconds, or to the value
presently programmed if longer. At the remote predictor, program DAX A to T1 and DAX B to T2.

3. If prime prediction offset is used at the remote DAXes, program the remote prime pickup delays
for 15 seconds or to the value presently programmed if longer. In addition, if prime predictors are
used at the remote (prime prediction offset) then the AND GATE is not required so use the GCP
output terminals (Note: T1 prime and T2 prime are already internally ANDed).

NOTE NOTE

The actual DAX pickup delay for through-move trains is automatically computed
to recover shortly after a train arrives at the street.

NOTE

The actual DAX pickup delay for through-move trains is automatically computed to recover shortly after a
train arrives at the street.
4. Since the UAX input is not used (no wires connected to the UAX terminals), program UAX 1 for
zero (0) time (OFF).

10.9.5.3 Double Track Installations with Independent UAX Controls for Each Track

\<7 DAX DISTANCE 4>{

REMOTE

J UAX (UAX D) DAX A éDAXING GCP
— - 1 — | 1
TRACK 1 | <D} | |
| | [ |
1 3000 | | |
| GCP | | |
| | | |
| | | |
TRACK 2 _<ﬂ>7 g L
T ENA (UAX 2) DAX B
MWS_93-01_2T_2_UAX
04-10-09
Figure 10-26:
DAX Programming Requirements (Double Track,
Dual GCPs, Independent UAX For Each Track)
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NOTE NOTE

The remote DAX’s may be any model GCP (3000, 4000, 660, 400, HXP, etc.)
when independent UAX 1 and Enable/UAX 2 inputs are used for track 1 and
track 2, respectively.

For new crossing designs where separate UAX two-wire circuits for track 1 and track 2 are used (see
Figure 10-26), or where an existing installation is to be converted to separate two-wire UAX circuits,
program the GCP as follows:

1. Program UAX 1 for 25 seconds.

2. Program ENA/UAX 2 for 25 seconds.

3. Use T1DAX A and T2 DAX B for remote predictors. Program each DAX pickup delay times for
track 1 and track 2 at the remote location for 15 seconds, or to the value presently programmed if
longer.

DAX - TRACK 1

DAX A
+ ORLY -
N-DAX - TRACK 1 @
2-WIRE CABLE %T \—

c
)>
><

TB2

m“‘ﬁg

DAX - TRACK 2

DAX B

r\
"1
,\H\

N-DAX - TRACK 2

TB1 tN ZWIRE CABLE

MWS_93-01_SIMUL_UAX1-ENAUAX2_WIRING
02-14-09

\\H ‘
\\H -

Figure 10-27:
Typical Simultaneous UAX 1 and ENA/UAX 2 Wiring Diagram

10.10 ENABLE (ENA) APPLICATION PROGRAMMING

NOTE

The following applications in paragraphs 10.10.1 and 10.10.2 are based upon all units being Model 3000
family GCPs.

10.10.1 Use of ENA Terminal for Cascading Multiple GCP Units at the Crossing

Cascading using the “ENABLE” function allows for two or more GCP Cases in single or multiple track
applications at a crossing to provide a single GCP RLY output to the XR. This GCP RLY output combines

all prime predictors together (ANDed) of multiple GCP cases to provide a single XR control. It also
provides an accurate recording of crossing warning times in the GCP History and the Data Recorder.

As an example, Figure 10-28 is a double track installation with back-to-back GCP units. GCP1 has the (+)

GCP RLY output terminal (TB1-9) wired to GCP2 ENA/UAX2 terminal (TB1-5) and its (-) output wired to

the Battery N terminal (TB1-8) of GCP2. The GCP2 ENA/UAX2 terminal is programmed to O (zero) pickup

delay (ENABLE function). Whenever T1 or T2 prime predictors predicts in GCP1, the GCP2 Enable de-

energizes and causes both T1 and T2 prime predictors on GCP2 to de-energize and drop the GCP RLY of

GCP2. The ENABLE is used (instead of UAX1 or UAX2) because when de-energized, it starts the warning
time timers in GCP2 for both T1 and T2, thus producing accurate warning times for train moves either
track.
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10.10.2 Use of ENA (ENABLE) for Cascading Remote Predictors with Offset Distances

When there are two remote DAX locations in one crossing approach, there are two options for cascading
the two remotes. Option A uses prime predictors at the remotes and Option B uses DAX predictors
(80016 Module) at the remotes.

10.10.2.1 Option A — Prime Predictors at the Remotes

In Figure 10-29, the two remote GCPs have their prime predictors ANDed together (cascaded) by using
the ENABLE at GCP2. The application is as follows:

1. GCP3: Program T1 prime prediction offset for the distance to the crossing (2012 feet)

2. GCP3: Wire GCP output to line circuit to GCP2 ENA input
3. GCP2: Program ENA/UAX2 input for O (zero) seconds
4

GCP2: Program T1 and T2 prime prediction offsets for the distance to the crossing (both are set
to 1455 feet)

5. GCP2: Wire GCP output to line circuit to GCP1 ENA input

Prime Prediction Offset

2012' to Feed Point
Prime Prediction Offset

1455' to Feed Point ‘
ENA Input GCP Relay Output ENA Input GCP Relay Output

L _____ _ L _
GCP 1 GCP 2 GCP 3
Prime Predictors Tl
MWS_08-06_ENABLE_OFFSET-DISTANCES . .
04-10-09 T1& T2 Prime Predictor
6. GCP1: Program ENA/UAX2 input for O (zero) seconds (ENABLE)
Figure 10-29:

Cascading Remote Predictors Using Offset Distances

10.10.2.2 Option B — DAX Predictors ANDed Using a Vital 4-Input AND-Gate

In Figure 10-30, the two remote GCPs have their DAX predictors ANDed together (cascaded) by using the
Solid State Vital 4-Input AND-Gate, 91082. The application is as follows:

1. GCP3: Program T1prime prediction offset for the distance to the crossing (2012 feet)

2. GCP3: Wire GCP output to line circuit. The line circuit drives 2 inputs of the Vital 4-Input AND-
Gate located at GCP2.
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3. GCP2: Program DAX Ato T1 and DAX B to T2.

4. GCP2: Program T1DAX A predictor offset distance for the distance to the crossing (1455 feet).
Wire DAX A output to an input of the Vital 4-Input AND-Gate.

5. GCP2: Program T1DAX A predictor offset distance for the distance to the crossing (1455 feet).
Wire DAX A output to an input of the Vital 4-Input AND-Gate.

6. GCP2: Wire output of Vital 4-Input AND-Gate to line circuit going to GCP1. Line circuit terminates
at GCP1 ENA/UAX2 input.

7. GCP1: Program ENA input for O (zero) seconds (ENABLE).
Solid State

Vital 4-Input
AND-Gate,
91082 ﬁ L GCP Relay Output
T2 DAX B
& T1 DAX A

ENA Input

(ENABLE)
Fﬁf*fi*f*fj T T T T T l Tif*fj‘
| | | | | |
| | | | | |
@ | | | | D
| | | | | |
1 1 | 1 L 1
| | | | || |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
\ i : \ ’// \ \ \
| | | | | |
+ - | | | |
| | | | | |
L - Prime Prediction Offset ‘ L - R

1455' to Feed Point Prime Prediction Offset
2012' to Feed Point
GCP1 GCP 2 GCP 3
DAX Module, T1
MWS_08-06_ENABLE_4-INPUT_AND-GATE . .
03-20-09 80016 Prime Predictor
Figure 10-30:
Cascading Remote Predictors using Vital 4-Input AND-Gate
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SECTION 11 -
UNEQUAL BIDIRECTIONAL APPROACH DISTANCES

When the 3000 GCP is operating in a bidirectional application, the two approaches must not differ in
length by more than 10 percent. In applications where approach distances differ by more than 10 percent,
insulated joints that are not bypassed must be located at the termination point of the shorter approach.
Simulated track must then be added in series with the termination shunt on the shorter approach. Three
options are available and include (1) Simulated Track Inductor, 8V617, with a multifrequency narrow-band
shunt (see paragraph 12.11), (2) Adjustable Inductor, 8A398-6, with single frequency shunts (paragraph
12.12), or (3) Bidirectional Simulation Coupler, 62664-Mf (see paragraph 12.2). Each method is chosen
such that the two approach distances are effectively equal, or slightly greater (less than 10 percent) than
the longer approach. When using the bidirectional simulation coupler, track leads should be number 6
AWG twisted and a maximum length of 25 feet.

F 1,0000 W ————— 2000 4>‘
| >

TERMINATION » ‘
SHUNT

| .
TERMINATION | .
SHUNT

* FILE: 3000AP11

8A398-6 ADJUSTABLE
INDUCTOR (IN WEATHERPROOF ENCLOSURE)

SET TO BALANCE APPROACH
OR

SIMULATED TRACK INDUCTOR

8Vv617-1000 LOCATED IN
MULTIFREQUENCY TERMINATION SHUNT

OR

BIDIRECTIONAL SIMULATION

COUPLER, 62664-MF
(IN WEATHERPROOF ENCLOSURE)

Figure 11-1:
Simulated Track Added to Balance Unequal Bidirectional Approach Distance
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SECTION 12 —
AUXILIARY EQUIPMENT

12.1 GENERAL

AUXILIARY EQUIPMENT

The equipment described in the following paragraphs may be used with the 3000 GCP. Where applicable,
installation and adjustment information is provided. The following equipment is covered in this section:

Table 12-1:
Auxiliary Equipment Index
SECTION EQUIPMENT COVERED PAGE
12.2.1 Automatic Transfer Timer Unit, 80024 12-2
12.2.2 Data Recorder Module, 80115 12-10
12.2.3 Data Recorder Interface Assembly, 80025 12-10
12.2.4 Relay Adapter Module, 80170 12-12
12.2.5 Extender Module, 80021 12-13
12.2.6 3000 GCP Slaving Unit, 80065 12-13
12.2.7 MS/GCP to Network Interface Plug Assembly, 80063 12-14
12.2.8 Simulated Track Assembly, 80071 12-15
12.3 GENERIC GRADE CROSSING PREDICTOR AUXILIARY EQUIPMENT 12-18
12.3.1 Bidirectional Simulation Coupler, 62664-MF 12-18
12.3.2 MS/GCP Termination Shunt Burial Kit, A62776 12-22
12.3.3 Six-Wire Simulated Track Burial Assembly, 80074 12-23
12.3.4 DC Shunting Enhancer Panel, 80049 12-23
12.3.5 Vital AND-Gate, 2-Input 90975 12-26
12.3.6 Vital AND-Gate, 4-Input, 91082 12-29
12.4 TRACK CIRCUIT ISOLATION DEVICES 12-32
12.4.1. Steady Energy DC Track Circuits 12-32
12.4.1.1 | Battery Chokes, 62648 & 8A065 12-33
12.4.2 Safetran GEO Electronic DC Coded System 12-34
12.4.3 Electro Code Electronic Coded System 12-34
12.4.4 Relay Coded DC Track 12-34
12.4.4.1 | DC Code Isolation Units, 6A342-1 & 6A342-3 12-34
12.4.5 Single Polarity Systems (Fixed Polarity) 12-36
12.4.6 GRS Trakode (Dual Polarity) Systems 12-36
12.4.7 Dual Polarity (Polar) Coded Track Systems Other Than GRS Trakode 12-36
12.4.8 AC Cab Signal 12-36
12.4.8.1 | AC Code Isolation Unit, 8A466 12-37
12.4.8.2 | AC Code Isolation Unit, 8A471-100 & 8A471-180 12-37
12.4.9 Style C Track Circuits 12-38
12.5 COUPLERS AND SHUNTS 12-40
12.5.1 Tunable Insulated Joint Bypass Coupler, 62785-F 12-40
12.5.2 Narrow-Band Shunt, 62775-f 12-42
12.5.3 Narrow-Band Shunt, 62780-f 12-43
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Table 12-1:
Auxiliary Equipment Index
SECTION EQUIPMENT COVERED PAGE
1254 Adjustable Inductor Assembly, 8A398-6 (Used With Single- Frequency Shunts 12-44
Only)
12.5.5 Multifrequency Narrow-Band Shunt, 62775-XXXX 12-46
12.5.6 Multifrequency Narrow-Band Shunt, 62780-XXXX 12-48
12.5.7 Simulated Track Inductor, 8V617 (Used With Multifrequency Shunts Only) 12-49
12.5.8 Wideband Shunt, 8A076A 12-52
12.6 SURGE SUPPRESSION PANELS, 80026-XX 12-52
12.6.1 Surge Panels 80026-01, -02, -22, --1, -32, -33, -34, -35, -36, -37, -38, -39, -41, 12-52
-41A, & -50
12.7 AUXILIARY EQUIPMENT PANELS 12-61
12.7.1 Rectifier Panel Assembly, 80033 12-61
12.7.2 Cable Termination Panel Assembly, 91042 12-61
12.7.3 Data Recorder Interface & Vital AND-Gate Driver Panel Assembly, 91043 12-62
12.7.4 Vital AND-Gate Driver Panel Assembly, 91044 12-62

12.2 SPECIFIC MODEL 3000 GRADE CROSSING PREDICTOR AUXILIARY EQUIPMENT
The equipment shown in this section is only used with Model 3000 GCPs.

12.2.1 Automatic Transfer Timer Unit, 80024

The automatic transfer timer unit () is connected to two Model 3000 GCPs and, in the event of a failure of
the primary (main) unit, operation is automatically transferred to the stand-by (backup) unit within a pre-
established time period. The transfer interval is field programmable from 3 to 31 minutes in 1-minute
increments and is normally set for 3 minutes. The automatic transfer timer will continue to switch between
the two GCPs in an effort to select an operational unit.

The field programmable transfer interval is selected via DIP switch S1 located on the internal 80023
module (Figure 12-2). The five segments of S1 correspond to the binary values printed on the 80023
circuit board adjacent to S1. To select a value, press the corresponding switch lever(s) to the down or ON
position as indicated in Figure 12-2. See Table 12-2 for transfer interval switch settings.
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Figure 12-1:
Automatic Transfer Timer Unit, 80024
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Figure 12-2:
Location of Transfer Interval Select Switch (S1) On 80023 Module
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Table 12-2:
Transfer Time Interval Selection
TIME TRANSFER TIMER SWITCH POSITIONS
(MINUTES)
16 8 4 2 1
3 Up Up Up Down Down
4 Up Up Down Up Up
5 Up Up Down Up Down
6 Up Up Down Down Up
7 Up Up Down Down Down
8 Up Down Up Up Up
9 Up Down Up Up Down
10 Up Down Up Down Up
11 Up Down Up Down Down
12 Up Down Down Up Up
13 Up Down Down Up Down
14 Up Down Down Down Up
15 Up Down Down Down Down
16 Down Up Up Up Up
17 Down Up Up Up Down
18 Down Up Up Down Up
19 Down Up Up Down Down
20 Down Up Down Up Up
21 Down Up Down Up Down
22 Down Up Down Down Up
23 Down Up Down Down Down
24 Down Down Up Up Up
25 Down Down Up Up Down
26 Down Down Up Down Up
27 Down Down Up Down Down
28 Down Down Down Up Up
29 Down Down Down Up Down
30 Down Down Down Down Up
31 Down Down Down Down Down

The automatic transfer timer unit is also equipped with an LED indicator and a number of switches which
are used primarily for calibration and test purposes. Each of the devices is described in Table 12-3.
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Table 12-3:
Automatic Transfer Timer Unit Controls and Indicators
DEVICE &
LOCATION NOMENCLATURE FUNCTION
Switch Selects standby/main operating system or automatic
(800234 STBY-AUTO-MAIN y perating sy
Module) transfer mode.

Switch (80023 TEST When pressed, causes transfer from main to
Module) standby GCP.

Switch (80024

Following transfer from main to standby GCP, press

Case) RESET to return to main GCP.
LED (80024 Transfer indicator: normally lighted; extinguished
Case) NO XFER WHEN LIT when main to standby GCP transfer occurs.

The automatic transfer timer unit is housed in an aluminum case designed for shelf- or backboard-
mounting. The mounting dimensions for the unit are provided in Figure 12-3. Table 12-4 lists the front
panel terminals and their GCP connections. Figure 12-4 illustrates a typical single track, bidirectional
application using the automatic transfer timer unit with two 3000 GCPs.

Specifications for the automatic transfer timer unit are as follows:

Table 12-4:
Automatic Transfer Timer Unit Specifications
PARAMETER VALUES

Environmental -40° F to +160° F (-40° C to +71° C)
Dimensions

Height 9.31 inches (23.6 centimeters)

Width 11.50 inches (29.2 centimeters)

Depth 11.16 inches (28.3 centimeters)
Weight 4 pounds, 12 ounces (2.15 kilograms) (approximate)
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Table 12-5:
Automatic Transfer Timer Unit Terminal Connections
TERMINAL NOMENCLATURE CONNECTION
Positive terminal of GCP relay, or + GCP RLY terminal
TB1-1 + MS/GCP RLY (TB1-9) on main GCP
Negative terminal of GCP relay, or — GCP RLY terminal
TB1-2 - MS/GCP RLY (TB1-10) on main GCP
If no DAX A, connect to 80024 BATTERY B INPUT (TB1-
TB1-3 + DAX ARLY 17). If DAX A is used, connect to + DAX A RLY terminal
(TB1-13) on main GCP.
If no DAX A, connect to 80024 BATTERY N INPUT (TB2-
TB1-4 - DAX ARLY 17). If DAX Ais used, connect to — DAX A RLY terminal
(TB1-14) on main GCP.
If no DAX B, connect to 80024 BATTERY B INPUT (TB1-
TB1-5 + DAX B RLY 17). If DAX B is used, connect to + DAX B RLY terminal
(TB1-15) on main GCP.
If no DAX B, connect to 80024 BATTERY N INPUT (TB2-
TB1-6 - DAX B RLY 17). If DAX B is used, connect to - DAX B RLY terminal
(TB1-16) on main GCP.
If no DAX C, connect to 80024 BATTERY B INPUT (TB1-
TB1-7 + DAX C RLY 17). If DAX C is used, connect to + DAX C RLY terminal
(TB2-13) on main GCP.
If no DAX C, connect to 80024 BATTERY N INPUT (TB2-
TB1-8 - DAX CRLY 17). If DAX C is used, connect to - DAX C RLY terminal
(TB2-14) on main GCP.
f no DAX D, connect to 80024 BATTERY B INPUT (TB1-
TB1-9 + DAX D RLY 17). If DAX D is used, connect to + DAX D RLY terminal
(TB2-15) on main GCP.
If no DAX D, connect to 80024 BATTERY N INPUT (TB2-
TB1-10 - DAX D RLY 17). If DAX D is used, connect to - DAX D RLY terminal
(TB2-16) on main GCP.
TB1-11 +ISL 1 RLY MAIN Not used
TB1-12 +1SL 1 RLY STBY Not used
TB1-13 +1SL 2 RLY MAIN Not used
TB1-14 +ISL 2 RLY STBY Not used
TB1-15 ISL COM Not used
TB1-16 Not used
TB1-17 BATTERY B INPUT Posmve.GCP battery supply as needed for 80024
connections
TB1-18 BATTERY B INPUT | Connect to positive GCP battery terminal (B12).
TRACK 1 . .
TB2-1 XMIT 1 MAIN TRACK 1, XMT 1 terminal (TB1-1) on main GCP
TB2-2 TRACK 1 TO RAIL Connect as XMT 1 wire to rail on track 1.
TRACK 1 .
TB2-3 XMIT 1 STBY TRACK 1, XMT 1 terminal (TB1-1) on standby GCP
TRACK 2 . .
TB2-4 XMIT 1 MAIN TRACK 2, XMT 1 terminal (TB2-1) on main GCP
TB2-5 TRACK 2 TO RAIL Connect as XMT 1 wire to rail on track 2.
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Table 12-5:
Automatic Transfer Timer Unit Terminal Connections
TERMINAL NOMENCLATURE CONNECTION
TRACK 2 .
TB2-6 XMIT 1 STBY TRACK 2, XMT 1 terminal (TB2-1) on standby GC
TB2-7 MAIN B Spare relay contact
TB2-8 OUTPUT H Spare relay contact
TB2-9 STBY F Spare relay contact
TB2-10 AT AT (automatic transfer) terminal (TB2-5) on main GCP
TRANSFER Lo .
TB2-11 INDICATOR OUT Output for external transfer indication such as POE light
on enclosure
(NC)
TRANSFER Lo .
TB2-12 INDICATOR OUT Output for external transfer indication such as POE light
on enclosure
(NC)
i Positive battery supply. Connect to B battery terminal
TB2-13 POWER MAIN B (TB1-6) on main GCP.
i Negative battery supply. Connect to N battery terminal
TB2-14 POWER MAIN N (TB1-8) on main GCP.
i Positive battery supply. Connect to B battery terminal
TB2-15 POWER STBY B (TB1-6) on standby GCP
i Negative battery supply. Connect to N battery terminal
TB2-16 POWER STBY N (TB1-8) on standby GCP.
TB2-17 BATTERY N INPUT Negatlv_e GCP battery supply as Needed for 80024
connections
TB2-18 BATTERY N INPUT | Connect to negative GCP battery terminal (N12).
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12.2.2 Data Recorder Module, 80115

Data recording capability is provided by the Data Recorder Module (80115) which plugs into a card slot in
the GCP case. When used alone, the module maintains a date and time-stamped record of train warning
times, detected train speed (speed of train when prediction occurred), average train speed (speed of train
averaged over entire time train is sensed), and island speed (speed of train when entering island).
Additionally, any errors normally detected by the GCP, either internally or in the track circuit, are also
recorded (refer to Section 9, Data Recorder, in the Model 3000 GCP Instruction And Installation Manual
for complete details).

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:

o Insulated joint proximity

o Insulated joint couplers

o Overlapping termination shunts

o Lumped ballast loads

The speed values are only intended to assist maintenance personnel in;

o Identifying slow versus fast train movements

o Distinguishing between accelerating, decelerating, and relatively

constant speed train movements
Recorded time intervals reflect the time between train detection and island
occupancy and do not represent total warning time.

o Warning time may be shorter because of relay or controller reaction
times

The primary function of the recording is to document warning time.

o Speed values are secondary and may not be consistent with recordings

made by devices specifically designed to record train speed.

For expanded recording capabilities, a Data Recorder Interface Assembly (80025) can be attached to the
GCP to provide 16 optically-isolated external inputs (channels) to the data recorder module (see
paragraph 12.2.3).

12.2.3 Data Recorder Interface Assembly, 80025

Data Recorder Interface Assembly, 80025 (Figure 12-5), enables the Data Recorder Module, 80115, to
monitor and record changes of input state on 16 channels external to the 3000 GCP. The data recorder
interface assembly interfaces with the data recorder via a 5-foot 25-line cable (supplied with the unit)
connected between J1 (RECORDER) on the 3000 GCP front panel and J1 (RECORDER) on the data
recorder interface assembly. Pin assignments for connector J1 on the data recorder interface assembly
are provided in Table 12-3.

All 16 inputs on the data recorder interface assembly are electrically isolated from each other and from
ground by optical isolators, allowing direct connection to vital circuits. Input changes must typically consist
of voltage level changes similar to those produced by relay contact closures (i.e., low-to-high and high-to-
low). Each channel input from a monitored signal circuit consists of two wires attached to screw terminals
on the data recorder interface assembly. See Table 12-7 for assembly mounting dimensions.

For installations in which a modem is used, the length of the cable connecting the modem to the data
recorder interface assembly should be limited to 50 feet.
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Data Recorder Interface Assembly, 80025
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Data Recorder Interface Assembly Mounting Dimensions
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Table 12-6:
Data Recorder Interface Assembly Connector J1 Pin Assignments
PIN SIGNAL PIN SIGNAL
1 Ground 14 Channel 16
2 Transmit Data (TxD) 15 Channel 15
3 Receive Data (RxD) 16 Channel 14
4 Request To Send (RTS) 17 Channel 13
5 Clear To Send (CTS) 18 Channel 12
6 Data Set Ready (DSR) 19 Channel 11
7 Ground 20 Data Terminal Ready (DTR)
8 Data Carrier Detect (DCD) 21 Channel 10
9 Channel 9 22 Channel 1
10 Channel 2 23 Channel 3
11 Channel 4 24 Channel 5
12 Channel 6 25 Channel 7
13 Channel 8
Table 12-7:
Data Recorder Interface Assembly Specifications
PARAMETER VALUES
Channel Inputs
Number of Inputs 16
Input Resistance 5k Ohms
Input Voltage 810 36 VDC
Terminal Screw No. 6
Size
Dimensions
Height 1.88 inches (4.8 centimeters)
Width 9.25 inches (23.5 centimeters)
Depth 8.25 inches deep (21 centimeters)
Weight 1 pounds (0.45 kilograms) (approximate)

12.2.4 Relay Adapter Module, 80170

Relay Adapter Module (Safetran P/N 8000-80170-001) (see Figure 12-7) must be installed in all existing
and future applications where a 3000 MS will be used to directly drive (no relay isolation) any UAX, ISL
RLY, MS/GCP CONTROL and/or ENA input on one 3000 GCP and/or 2000 MS unit by the GCP RLY
(3000 GCP) and/or MS RLY (2000 MS) output of another unit. The Relay Adapter Module A80170 is
installed externally to the 3000 GCP unit and can be wired into the system as shown in Figure 14-14.
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Figure 12-7:
80170 Relay Adapter Module

NOTE

The Relay Adapter Module is not required where vital relays are used as an interface between the UAX,
ISL RLY, MS/GCP CONTROL and/or ENA inputs of one unit and the GCP RLY (3000GCP) or MS RLY
(2000MS) output of another unit.

12.2.5 Extender Module, 80021

The Extender module can be used with all 3000 GCP plug-in modules and is primarily a troubleshooting
device that permits access to a module installed in the 3000 GCP case for test purposes.

The Extender module plugs into the case connector on the motherboard and the module under test is
then plugged into the Extender module.

e The 80021 Extender Module is equipped with dual 43-pin connectors.
e Test terminals are provided for each connector pin.
e The module cannot be used with any other equipment

The Extender module is 8 inches (20.3 centimeters) high by 8.9 inches (22.6 centimeters) wide.

12.2.6 3000 GCP Slaving Unit, 80065

When two 3000 GCP’s are frequency slaved in a master/slave configuration, and the two GCP’s are
powered from separate batteries, a Model 3000 GCP Slaving Unit, 80065, must be used to isolate the two
batteries.

e Without the isolation provided by the Slaving unit, a grounded battery would be reflected in both sets
of GCP operating batteries.

e The Slaving unit prevents this interaction from occurring.

e When the two 3000 GCP'’s are operated from the same battery, the Slaving unit is not required.

The Slaving unit consists of a 3-inch diameter by 5-inch long ABS plastic enclosure with mounting
brackets at the base.
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e Four AREMA terminals extend from the top of the assembly and accommodate connections to
separate windings of an isolation transformer housed within the hermetically sealed enclosure.

e The terminals are connected between the battery N (TB1-8) and SLAVING (TB2-6) terminals on the
master 3000 GCP and the same pair of terminals on the slave unit as shown in Figure 12-8.

Table 12-8:
3000 GCP Slaving Uni, 80065 Specifications
PARAMETER VALUES
Dimensions
Diameter 3.5 inches (8.89 centimeters)
Height 7.625 inches (19.37 centimeters) (to top of AREMA terminals)
Weight 2 pounds (0.91 kilograms) (approximate)
MS/GCP B MS/GCP
CONTROL /’4%\ /’/A‘\ CL
7 ~\ // N\ v/ \
UAX1 UAX1
+ - SLNG + -
B2 7N\ /’A‘\, TB2 /’A‘\»
MASTER 3000 GCP SLAVE 3000 GCP
1 1 Il [1
POS NEG POS NEG
BATTERY BATTERY
SLAVING
UNIT
80065
INPUT OUTPUT
SCHEMATIC DIAGRAM
——— 4.44INCHES —~ 50

(11.28 CENTIMETERS)

Figure 12-8:
3000 GCP Slaving Unit, 80065

12.2.7 MS/GCP to Network Interface Plug Assembly, 80063

The 80063 MS/GCP to Network Interface Plug Assembly (Figure 12-9) provides connection points for the
two-wire Echelon LonTalk™ network.
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e The 80063 plugs into the 25-pin J1 RECORDER connector of the GCP.
e Echelon network connection points are the ECH terminals on the front of the assembly.

SAFETRAN SYSTEMS
MADE IN USA
oobobooDooooooOooD
@ ﬁDDDDDDDDDDDD)
Rz [ ]
c1
c2
cliSsliE
TERMINATION ECH | EcH
IN| HEHH
13 || louT]
A80063 D I I ID
e FRONT VIEW REAR VIEW
Figure 12-9:
MS/GCP to Network Interface Plug Assembly, 80063
Table 12-9:
MS/GCP to Network Interface Plug Assembly Specifications
PARAMETER VALUES
Environmental 40°F to +158°F (-40°C to +70°C)
Dimensions
Height 2.2 inches (5.6 centimeters)
Width 2.1 inches (5.33 centimeters)
Depth 1.12 inches (2.85 centimeters)
Weight 0.05 pounds (0.00225 kilograms) (approximate)

12.2.8 Simulated Track Assembly, 80071

Track 1 or track 2 can be temporarily removed from service by installing the 80071 Simulated Track
Assembly between the applicable track 1 or track 2 transmitter output terminals (XMT 1 or XMT 2) on the
front panel of the 3000 GCP case.

The Simulated Track Assembly (Figure 12-10) consists of a plastic housing containing a special simulated
track inductor.

e A pair of 10-foot, number 10 AWG, stranded leads with yellow insulation and AREMA lugs extend
from one end of the housing.

e The bright yellow leads permit an out-of-service track condition to be easily identified.

12.2.8.1 Instructions For Taking a Track Out of Service

Perform the following steps to temporarily take track 1 or track 2 out of service.

12-15
SI1G-00-93-01
Version D.2

April 2009, Revised September 2014



AUXILIARY EQUIPMENT

NOTE

SI1G-00-93-01
Version D.2

WARNING

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

ALWAYS VERIFY THAT THE PROPER 3000 GCP TRACK (T1 OR T2) IS
BEING TAKEN OUT OF SERVICE.

INSTALLATION OF THE SIMULATED TRACK ASSEMBLY MAY AFFECT
WARNING TIMES AT OTHER NEARBY OPERATING CROSSINGS. THIS
CAN OCCUR WHEN APPROACHES OF THE NEARBY CROSSINGS
OVERLAP THE ISLAND CIR-CUIT OF THE CROSSING WHICH IS BEING
TAKEN OUT OF SERVICE, OR IF THE NEARBY CROSSING(S) RECEIVE(S)
A DAX SIGNAL FROM THE 3000 GCP TRACK CIRCUIT WHICH IS BEING
TAKEN OUT OF SERVICE.

NOTES

When connecting the two simulated track assembly leads, place one lug on the
appropriate transmitter output terminal and tighten the AREMA nut securely.
While installing the second lead, hold the lug firmly on the other terminal while
tightening the nut to ensure a solid electrical connection.

If a solid electrical connection is not achieved when connecting the second lead
of the simulated track assembly, apparent motion may be sensed or an error
condition may be produced, de-energizing one or more relay drives. If this
occurs, disconnect one lead of the simulated track assembly, wait for all relay
drives to recover, and then repeat step 2.
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FOR HIGH VISIBILITY

UNIT MAY BE PLACED ON
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OF GCP FOR EASY RECOGNITION
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TAKEN OUT OF SERVICE

ﬁ APPROX. 7 INCHES
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Figure 12-10:
Simulated Track Inductor Assembly, 80071

1. Verify that no train moves are occurring on the track and that the proper relay drive voltages are
present before continuing.

2. Install the two leads (Figure 12-10) of the simulated track assembly (80071) on the associated
transmitter output terminals for the track that is being taken out of service (TB1-1 and TB1-2 or
TB2-1 and TB2-2).

The applicable track circuit is now out of service; however, the island circuit remains operational.

12.2.9 Returning a Track to Service

1. Toreturn track 1 or track 2 to service, disconnect the simulated track assembly (step 2).

2. With no trains operating in the approaches, verify that the track EZ value has returned to its
nominal level.
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3. In addition, ensure that all other railroad instructions and procedures for returning a track to
service are followed.

12.3 GENERIC GRADE CROSSING PREDICTOR AUXILIARY EQUIPMENT
The following equipment is used by various Safetran Grade Crossing Predictors.

12.3.1 Bidirectional Simulation Coupler, 62664-MF

Low ballast resistance effectively reduces approach distances to a greater degree in unidirectional 3000
GCP installations than in bidirectional installations. Although the 3000 GCP can be operated
unidirectionally while DAXing, a technique referred to as bidirectional simulation can be applied to a
unidirectional installation to obtain the operating benefits of a bidirectional application. A unidirectional
3000 GCP can provide a DAX start for an adjacent street, as well as other unidirectional applications,
while operating as a simulated bidirectional GCP (GCP must be programmed for bidirectional operation).

WARNING

THE 3000 GCP IS THE ONLY MS/GCP THAT CAN OPERATE
UNIDIRECTIONALLY IN A SIMULATED BIDIREC-TIONAL MODE WHILE
DAXING.

In a simulated bidirectional configuration, an NBS is connected in series with an adjustable inductor. The
combination is then connected in parallel across the track connections so that the circuit is electrically
equal to that of the actual track approach circuit. To the 3000 GCP, both approach circuits appear equal
in length, even though one of the circuits consists of the shunt and inductor, which are located in the
instrument housing/bungalow.

62664 FREQ[ ]
° 1 TRACK 2 °
8 @
BIDIRECTIONAL
SIMULATION
COUPLER A ®
400"
e ®
800"
c®
1600'
o ®
3200
Le®
0 B 0
o S, o
FiLE: 62664C
Figure 12-11:

Bidirectional Simulation Coupler, 62664-Mf

Bidirectional Simulation Coupler, 62664-Mf, (see Figure 12-11) is a convenient, compact, shelf- or
backboard-mounted unit containing both an NBS of the same frequency as the GCP and an adjustable
inductor (simulated track).

NOTE NOTE

The Bidirectional Simulation Coupler, 62664-Mf, cannot be used as a termination
shunt.

The bidirectional simulation coupler is housed in a brushed aluminum case which contains a single plug-
in type printed circuit board and four toroid-wound inductors, each of which simulates a specific length of
track. The inductors are wired in series with taps provided which enable strapping of front panel terminals
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for selecting approach distances to closely match the actual track approach ranging from 400 to 6,000
feet as indicated in Table 12-10.

Table 12-10:
Approach Distance Selection Strapping
DISTANCE (FT) STRAP TERMINALS DISTANCE (FT) STRAP TERMINALS
400 B-C, C-D, D-E 3,600 B-C, C-D
800 A-B, C-D, D-E 4,000 A-B, C-D
1,200 C-D, D-E 4,400 C-D
1,600 A-B, B-C, D-E 4,800 A-B, B-C
2,000 B-C, D-E 5,200 B-C
2,400 A-B, D-E 5,600 A-B
2,800 D-E 6,000 NO STRAPS
3,200 A-B, B-C, C-D

Mounting dimensions for the Bidirectional Simulation Coupler Assembly are provided in Figure 12-12
while a typical application is illustrated in Figure 12-13.

Table 12-11:
Bidirectional Simulation Coupler Specifications
PARAMETER VALUES

Environmental -40° F to +160° F (-40° C to +71° C)
Dimensions

Height 8.75 inches (22.2 centimeters)

Width 8.50 inches (21.6 centimeters)

Depth 9.25 inches deep (23.5 centimeters)
Weight 5 pounds (2.27 kilograms) (approximate)
Adjustment Range 400 to 6,000 feet (must be within +10% of actual approach distance)
Loading Effect Loading effect of internal narrow-band shunt is equivalent to that of

the 62775 narrow-band shunt.
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Figure 12-12:

Bidirectional Simulation Coupler (62664) Assembly Mounting Dimensions
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Figure 12-13:
Typical Unidirectional 3000 GCP Installation With

Bidirectional Simulation Applied To East Approach
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12.3.2 MS/GCP Termination Shunt Burial Kit, A62776

\COVER PLATE

i |

MWS_93-01_62776_KIT
03-2309

RUBBER CAP ENCLOSURE

Figure 12-14:
MS/GCP Termination Shunt Burial Kit, A62776

MS/GCP Termination Shunt Burial Kit, A62776, (see Figure 12-14) is designed to protect narrow-band
termination shunts that are normally buried in the space between adjacent railroad ties. The kit consists of
a 26-inch length of 6-inch diameter black PVC tubing and a 7x24-inch Ys-inch thick steel plate. One end of
the tubing is fitted with a pliable rubber cap that is secured in place by an adjustable stainless steel

clamp. Two 5/8-inch diameter holes located near the capped end of the tube accommodate the shunt
leads.

Table 12-12:
Dimension Data for MS/GCP Termination Shunt Burial Kit, A62776
PARAMETER VALUES
Enclosure (PVC)
Length 24.0 inches (60.96 centimeters) without end cap
Diameter 6.0 inches (15.24 centimeters) Inside Diameter
Thickness 0.1875 inches (0.47625 centimeters)
Cover Plate (Steel)
Height 24.0 inches (60.96 centimeters)
Width 7.0 inches (15.24 centimeters)
Thickness 0.25 inches (0.60 centimeters)
Weight
Enclosure 5 pounds (11.02 kilograms) (approximate)
Cover Plate 12 pounds (26.45 kilograms) (approximate)

The enclosure is normally buried in a vertical position between the ties. The termination shunt is lowered
into the enclosure and the two leads routed through the holes in the enclosure wall and connected to the
rails using standard procedures. The cap is then secured over the top of the enclosure using the stainless
steel clamp. The steel plate is centered over the buried enclosure/shunt and securely fastened to each tie
using the two 1/4x3-inch lag bolts provided. See Table 12-12 for dimensional data.
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12.3.3 Six-Wire Simulated Track Burial Assembly, 80074

The 80074 Six-wire Simulated Track Burial Assembly is used in six track wire applications only and
ensures proper operation of the 3000 GCP self-check circuits if a train stops at or very near the track wire
feed points.

The unit is connected between the transmit and check channel receiver track wires and the associated
rail as shown in Figure 12-15. Once connected it is buried beside the tracks.

|A CAUTION]| CAUTION

THE BURIAL ASSEMBLY SHOULD BE CONNECTED AS CLOSE AS
PRACTIBLE TO THE RAILS (WITHIN 10 FEET) AND, TO AFFORD MAXIMUM
PROTECTION FROM PHYSICAL DAMAGE, BE ENCASED IN A PROTECTIVE
ENCLOSURE OR BURIED (EITHER VERTICALLY OR HORIZONTALLY) AT
AN APPROPRIATE DEPTH. IT IS NOT NECESSARY TO BURY THE
ASSEMBLY BELOW THE FROST LINE. THE LENGTH OF THE SINGLE
NUMBER 6 AWG LEAD FROM THE SIMULATED TRACK BURIAL ASSEMBLY
TO THE TRACK FEED POINT SHOULD NOT EXCEED 25 FEET.

A typical 3000 GCP six-wire unidirectional installation operating in the unidirectional mode and using the
Track Burial Assembly is shown in Figure 12-15.

T2 XMIT
T2 CHECK

T2 RCV

T1 RCV

T1 XMIT

NOTE:

THE LENGTH OF WIRE FROM
THIS CONNECTION TO THE
TRACK FEED POINT SHOULD
NOT EXCEED 50 FEET.

#6 AWG \\
6 FEET LONG
CONNECT< —

SIMULATED TRACK
BURIAL UNIT
80074

#6 AWG

T1 XMIT 6 FEET LONG
CONNECT:
T1 CHECK
#6 AWG

6 FEET LONG

F APPROX. 7 INCHES —‘

Figure 12-15:
Six-wire Simulated Track Burial Assembly, 80074

12.3.4 DC Shunting Enhancer Panel, 80049

WARNING

DO NOT CONNECT THE DC SHUNTING ENHANCER PANEL TO THE 3000
GCP UAX (UAX1) TERMINALS IF OTHER WIRES ARE ALREADY
CONNECTED TO THESE TERMINALS.
IF THIS CONDITION EXISTS, CONTACT SAFETRAN ENGINEERING AT 1-
800-793-7233 BEFORE PROCEEDING.

Intermittent poor shunting can result just about anywhere due to numerous causes, but generally occurs
due to:

e infrequent track usage
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lightly weighted cars

passenger and transit operation
spillage from rail cars

rail contamination

Lack of any shunting generally occurs in dark territory where no DC or AC track circuits exist and few
trains run.

Track shunting in dark territory can be easily improved using methods similar to those employed in style-
C track circuits (but without the need for so many insulated joints). This involves the:

e use of one insulated joint at the far end of each approach
e application of a DC voltage to the track at the crossing

These measures improve shunting, thus allowing the 3000 Enhanced Detection software to function
reliably.

The Safetran 80049 DC Shunting Enhancer Panel, Figure 12-16, applies a nominal 6 volts DC to the
track at the crossing to break down any insulating film that may develop on the rails. This DC voltage is
isolated from battery and is generated from:

e 110 volt AC step-down transformer when AC is present
e Battery powered DC-to-DC converter when AC is off.

The panel switches automatically to the DC-to-DC converter output if AC fails. The 3000 GCP UAX input
monitors the presence of 6-volt DC. Two insulated joints are required to confine the 6 volts on the track
with one placed at the far end of each GCP approach.

The DC Shunting Enhancer Panel can easily be incorporated into applications involving overlapping
approaches from two or more crossings without the use of additional insulated joints as shown in Figure
12-17.

Narrow-band termination shunts must be used in all applications of the 80049 panel, since wideband and
hardwire shunts negate the purpose of the panel.

The 80049 panel can be rack, wall, or shelf mounted. See Figure 12-16 for mounting dimensions.

23.00"

22.32"

AND GATE

6.97"

3KF3-10
11-12-01

Figure 12-16:
DC Shunting Enhancer Panel, 80049
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Figure 12-17:
DC Shunting Enhancer Panel, 80049, Typical

Application With Overlapping Track Circuits
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12.3.5 Vital AND-Gate, 2-Input 90975

The solid-state Vital 2-Input AND-gate, 90975 (see Figure 12-18), is a logic device that combines two
inputs to produce a single output. The AND-gate output is energized only when both inputs are energized.
The solid-state vital AND-gate inputs and output are electrically isolated from battery (B and N) within the
unit.

This device is designed for applications such as cascading the outputs from two separate devices into the
single input of a third device. The vital AND-gate eliminates the need for external relays which are
normally used to accomplish this function. The unit is housed in a brushed aluminum case which can be
installed in any convenient location within the wayside enclosure. A typical application using the vital
AND-gate with the 3000 GCP is described in the following paragraphs and is illustrated in Figure 12-19.

o @ [ |k e |[|® @
) il I| I| el I| I|EI|

(+) (+) - N
1 | RELAYJ
INPUT DRIVE

s Safetran Systems

@ HAWKER |l [SIDDELEY]
VITAL 2-INPUT AND GATE

RELAY DRIVER
%) P/N 90975 %

FILE: 90975A

Figure 12-18:
Vital AND-Gate, 2-Input, 90975

In the example illustrated in Figure 12-19, streets A, B, and C, are 500 feet apart. Each crossing is
protected by two unidirectional 3000 GCPs (or a single GCP case with two transceiver modules) with a
set of insulated joints located on one side of the street that electrically isolate the two GCP systems. The
insulated joints cannot be bypassed with couplers of any type. Therefore, since the approach distance
between adjacent crossings is not sufficient to provide the operating time required, and the approach
cannot be extended by passing the GCP frequency around the insulated joints with bypass couplers, the
controls can be extended by adding a DAX Module (80016) to each GCP. Each 3000 GCP case can
accommodate up to two DAX modules and each module is equipped with two DAX prediction circuits,
providing a total of four independent DAX outputs.
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To provide 30 seconds operating time at a maximum train speed of 30 miles-per-hour, the approach
distance required in the example would be 1,496 feet (30 seconds warning time plus 4 seconds system
response time multiplied by 44 feet per second equals 1,496 feet). Therefore, to provide adequate
crossing start distance for both eastbound and westbound trains, two DAX circuits are required in GCP
number 1 at street A, one DAX circuit each in GCPs 1 and 2 at street B, and two DAX circuits in GCP 2 at
street C.

‘—7 1496' i 500" | 500" } 1496' 4—‘

rrrrrrr

o
LLLLLLL

BV EAE SN N 2
0 T
—@— = TERMINATI ION SHUNT
[/ - o= ESTER, HD. ‘(ri\ |
s —
o a [
Figure 12-19:

Typical Solid-state Vital And-Gate Application

Downstream adjacent crossing (DAX) control requires a line circuit (open line or cable) between the GCP
with the DAX module and the GCP receiving the normally-energized DAX output (applied to UAX
terminals). In the example, the number 2 GCPs at streets B and C are both supplying a DAX output to the
single UAX input on GCP 2 at street A. This is accomplished by applying the two DAX outputs to the
inputs on a vital AND-gate. The single output from the AND-gate is then connected to the UAX terminals
on GCP 2 at street A.

To illustrate DAX control for street A, consider a westbound train approaching street C at 30 miles-per-
hour. When the train is 30 seconds from street A, the DAX B circuit in GCP 2 at street C predicts and
removes relay drive from the front panel DAX B relay drive (RLY + and -) terminals. The line circuit from
these terminals extends to the vital AND-gate at street B. When energy is removed from the vital AND-
gate input, the line circuit from street B (AND-gate output) to the UAX input on GCP 2 at street A is also
deenergized. Removing energy from the UAX terminals de-energizes the front panel GCP RLY (relay
drive) terminals on GCP 2 at street A, causing the warning signals to operate. When the train crosses the
insulated joints at street C, GCP 2 at street B 'picks up' the train, causing DAX A in that unit to predict and
deenergize the DAX A front panel terminals on that unit (second input to vital AND-gate). This ensures
that the line circuit to the GCP UAX terminals on GCP number 2 at street A remains deenergized (the vital
AND-gate output will be energized only when both inputs to the AND-gate are energized).

See Figure 12-20 for solid-state vital AND-gate assembly mounting dimensions.
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Table 12-13:
Data Recorder Interface Assembly Specifications
PARAMETER VALUES
Power Input
Voltage 9.51t016.5VCD
Current 200 milliamperes
Output 12 VDC (nominal); will drive 200 to 1,000-ohm loads
Control Inputs 7 to 18 VDC (1,000-ohm input resistance)
Input/Output Protection Floating (optically coupled and transformer coupled); surge protected
Dimensions
Height 6.25 inches (15.9 centimeters)
Width 6.25 inches (15.9 centimeters)
Depth 2.5 inches deep (6.4 centimeters)
Weight 1 pounds (0.45 kilograms) (approximate)
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Figure 12-20:

Solid-state Vital Gate Assembly Mounting Dimensions

12-28
SI1G-00-93-01 April 2009, Revised September 2014
Version D.2




AUXILIARY EQUIPMENT

12.3.6 Vital AND-Gate, 4-Input, 91082

The Vital AND-Gate, 4-Input, 91082, (Figure 12-21) is a logic device that combines four DC inputs to
produce a single DC output.

R041503_0907
04-15-03

Figure 12-21:
Vital AND Gate, 4-Input, 91082
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The Vital AND-Gate, 4-Input, 91082, combines four inputs to produce a single output. When a relay drive
voltage is applied to all of the AND gate inputs, the drive voltage appears at the RLY DRV output of the
gate. When the drive voltage is removed from any one of the AND gate inputs, voltage is removed from
the RLY DRV output.

NOTE

The inputs and outputs are electrically isolated from battery (B and N) within the

unit.
Table 12-14:
4-input Vital AND Gate, 91082
PARAMETER VALUES
Environmental Temperature Range: -40 °F to +160 °F (-40 °C to +71 °C)
Dimensions: 9.38 inches (87.89 centimeters) high
2.44 inches (20.37 centimeters) wide
8.02 inches (20.37 centimeters) deep
Weight: 4.06 pound (1.8 kilogram) (approximate)
Power Input:
Voltage: 9.51t0 16.5 VDC
Current: 200 milliamperes
Output Voltage: 12 VDC (nominal); will drive 400 to 1,000-ohm loads
Control Inputs: 7 to 18 VDC (1,000-ohm input resistance)
Input/Output Protection: Floating (optically isolated and transformer coupled);  surge
protected
Mounting Dimensions The 4-input Vital AND Gate is housed in a brushed aluminum
case designed for shelf or backboard mounting.
The unit mounting dimensions are provided in Figure 12-22.
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Figure 12-22:
4-input Vital AND Gate Assembly Mounting Dimensions
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12.4 TRACK CIRCUIT ISOLATION DEVICES

NOTE

As there are a number of variations in DC coded track such as relay type and
associated operating current, decoding method, current and voltage transmitted
and received, track circuit length, transmit and receive code polarity, DC code
frequency, pulse width, etc., the recommendations presented in the following
paragraphs are general in nature and no attempt has been made to cover all
applications.

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

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

Several types of track circuit isolation devices are available for both DC and AC coded track applications.
Also, as additional field experience is gained, improved or changed application methods may result.

The following discussions are grouped by coded track circuit type.

12.4.1 Steady Energy DC Track Circuits

All DC track circuits with batteries located within a 3000 GCP approach, or less than 2,000 feet beyond
the approach termination, should be equipped with a battery choke. Either of the following battery chokes
may be used in Steady Energy DC Track Circuits:

e Part number 8A065A
e Part number 62648 (see limitations in following paragraphs).

However, if the track connections for the DC track circuit are 2,000 feet or more beyond the GCP
approach termination shunt, a battery choke is not required (see Figure 12-23).

WARNING

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

NOTE NOTE

Operation of long DC track circuits with very low ballast conditions may be
affected by the DC resistance (DCR) of the 8A065A battery choke, which has a
DCR of 0.40 ohm. Such track circuits should use the 62648 battery choke, which
has a DCR of 0.10 chm and 5 mH of inductance.

IF 2000' OR OVER,
NO BATTERY CHOKE
REQUIRED

—— = —————— GCP APPROACH

N

CONNECTION

: "
\ 4 4
\ BATTERY /\
——t—— TERMINATION SHUNT

NOCHOKE (A)

Figure 12-23:
Battery Choke Requirements
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12.4.1.1 Battery Chokes, 62648 & 8A065

The 62648 and 8A065A battery chokes each consist of a large inductance coil with two top-mounted AAR
terminals and a mounting base (Figure 12-24).

4.00

312

5.00
6.00

8AD6SA

Figure 12-24:
62648/8A065A Battery Choke With Mounting Dimensions

When a rectified track circuit is used and the GCP is operating at 114 Hz, an 8A076A wideband shunt
(paragraph 12.5.8) should also be used along with the battery choke to eliminate 120 Hz ripple. Figure
12-25 illustrates this application.

O

%'L.s”

DC R AC

MJT o o

8A065A OR 62648 ‘ | _

BATTERY CHOKE o b————— —— —— 4 Xﬁgﬁi‘\”[’ SHUNT
Figure 12-25:
Ripple Elimination Circuit
Table 12-15:
Battery Chokes, 62648 and 8A065, Specifications
PARAMETER VALUES
Dimensions
Height 8.5 inches (21.59 centimeters)
Width 4.50 inches (11.43 centimeters)
Depth 5.0 inches (12.7 centimeters)
Weight 17 pounds (7.72 kilograms) (approximate)
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12.4.2 Safetran GEO Electronic DC Coded System

The standard Safetran 3000 GCP frequencies of 86 Hz and above are compatible with GEO. Isolation
circuits are generally not required in the GEO transmitter rail connections. GCP Frequencies of 86, 114,
156, and 211 Hz require use of maximum current, track devices, and the GEO Track Noise Suppression
Filter, A53252. The GEO Filter must be installed at the signal location for the above mentioned
frequencies.

12.4.3 Electro Code Electronic Coded System

Model 3000 GCP frequencies of 86 Hz and above can normally be used with Electro Code. All
frequencies of 211 Hz and lower require use of maximum current track drive. In certain instances, 285 Hz
may also require maximum current.

For frequencies of 211 Hz and lower, an Electro Code track filter (TF-freq) may be required when the
Electro Code transmitter is located within the 3000 GCP approach. As with any coded track system, the
lower the Electro Code transmit level, the less interference with GCP units.

12.4.4 Relay Coded DC Track

12.4.4.1 DC Code Isolation Units, 6A342-1 & 6A342-3

Most relay coded DC track installations require use of DC code isolation units such as the 6A342-1
(Figure 12-26). 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 3000 GCP.

WARNING

ALWAYS VERIFY PROPER CODE SYSTEM OPERATION AFTER
INSTALLING THE ISOLATION UNIT.

NOTE

The correct model code isolation unit for the type of DC coded track circuit used
must be installed as instructed in these guidelines.

The 6A342-1 DC code isolation unit is used in most single polarity code systems while the 6A342-3 unit is
used in GRS Trakode (dual polarity) relay systems. The only difference between the two units is that
6A342-1 is internally wired to CR1, while the 6A342-3 is not (see note in Figure 12-26).
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@ @ 1.00 fFILE: 6A342
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NOTE:
CR1 USED ON -01
UNITS ONLY, NOT

Cc1 ON -03 UNITS.

@ @ SCHEMATIC

Figure 12-26:
DC Code Isolation Unit, 6A342-01, With Mounting Dimensions

All wiring to terminals 1 and 2 on the isolation units should be number 6 AWG. This significantly reduces
current losses to the track relay during low track ballast conditions. Frequencies below 211 Hz require
maximum current.

Table 12-16:
Battery Choke, 6A342 Specifications
PARAMETER VALUES
Dimensions
Height 5.75 inches (14.6 centimeters)
Width 5.0 inches (12.752 centimeters)
Depth 9.0 inches (22.86 centimeters)
Weight 15 pounds (6.81 kilograms) (approximate)

Various applications for the track isolation units are discussed in the paragraphs that follow.
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12.4.5 Single Polarity Systems (Fixed Polarity)

The 6A342-1 code isolation unit can be used in most single (fixed) polarity code systems. A single polarity
code system must have the same received and transmitted polarities to use this code isolation unit. Most
rate code systems (75, 120, and 180 ppm) are of this type. Figure 12-27 illustrates a typical 6A342-1

code isolation unit installation in a single polarity code system.
QM

TR TN

+ ﬂ

RB

RN

6A342-1

Figure 12-27:
Typical 6A342-1 Code Isolation Unit Installation in a Single Polarity Code System

12.4.6 GRS Trakode (Dual Polarity) Systems

Figure 12-28 illustrates the 6A342-3 code isolation unit installed in a GRS Trakode system. To install the
unit as shown, a transfer delay (TD) relay must be used. Do not install any code isolation circuit in GRS
Trakode without use of the TD relay.
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6A342-3 ! -
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=
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Figure 12-28:
Typical 6A342-3 Code Isolation Unit Installation in a GRS Trakode System

12.4.7 Dual Polarity (Polar) Coded Track Systems Other Than GRS Trakode

A dual polarity system is one in which the received code polarity is opposite that of the transmitted code.
The 6A342-3 code isolation unit can be used in a dual polarity system; however, two 6A342-3 units must
be specifically placed at each end of the circuit for proper filtering. The application will depend upon the
track circuit configuration. Contact Safetran Application Engineering for assistance in dual polarity code
systems.

12.4.8 AC Cab Signal

Application of 3000 GCP systems in cab territory using 60 Hz AC Code Isolation Unit, 8A466-3 (Figure
12-29), or 100 Hz Isolation Unit, 8A471-100 (Figure 12-32), is shown below. For other installations,
contact Safetran Application Engineering for assistance.
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60 HZ, 8A466-3 OR

- — 1
100 HZ, 8A471-100 ‘ ‘
+O—+01 20 | | O O v
| \ \ 60 OR 100 HZ
| | CTR
| | 75, 120, 180
TRACK | |
| |
\ \ -110 VAC
O \ \ O 60 OR 100 HZ
- - _1
TRACK
TRANSFORMER
Figure 12-29:

Typical AC Code Isolation Unit Installation Application

12.4.8.1 AC Code Isolation Unit, 8A466

Specifications f for the AC Code Isolation Unit, 8A466 (Figure 12-30) are as follows:

Table 12-17:
60 Hz AC Code Isolation Unit, 8A466-3 Specifications
PARAMETER VALUES

Dimensions

Height 7.62 inches (19.35 centimeters)

Width 10.15 inches (25.78 centimeters)

Depth 11.78 inches (29.92 centimeters)
Weight 26 pounds (11.8 kilograms) (approximate)

12.4.8.2 AC Code Isolation Unit, 8A471-100 & 8A471-180

Specifications for the AC Code Isolation Unit, 8A471-100, (Figure 12-32) are as follows:

Table 12-18:
100 Hz AC Code Isolation Unit, 8A471-100 Specifications
PARAMETER VALUES

Dimensions

Height 9.0 inches (22.86 centimeters)

Width 5.0 inches (12.70 centimeters)

Depth 9.4 inches (23.88 centimeters)
Weight 5 pounds (2.27 kilograms) (approximate)
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10.15

L1

SCHEMATIC

FILE: 8A466-68

Figure 12-30:
AC Code Isolation Unit, 8A466

12.4.9 Style C Track Circuits
The 60-Hz AC code isolation unit (8A466-3) (Figure 12-31) is used with style C track circuits as shown

below. For special applications, 180-Hz AC code isolation unit (8A471-180) (Figure 12-32) is also
available. Contact Safetran Application Engineering for specific information.

60 HZ, 8A466-3 T - goiH; - j‘
+0O O1 20 AC INVERTER | OB
TRACK } AND }
- O | TRACK DRIVER | ON
- _ |
Figure 12-31:
60 Hz AC Code Isolation Unit Installation in Style C Track Circuit
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‘ ‘ ‘ FILE: 8A471
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Figure 12-32:
180 Hz AC Code Isolation Unit, 8A471-100 & -180, With Mounting Dimensions
Table 12-19:
180 Hz AC Code Isolation Unit, 8A471-100 & -180 Specifications
PARAMETER VALUES
Dimensions
Height 9.0 inches (22.86 centimeters)
Width 5.0 inches (12.70 centimeters)
Depth 9.4 inches (23.88 centimeters)
Weight 5 pounds (2.27 kilograms) (approximate)
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12.5 COUPLERS AND SHUNTS

12.5.1 Tunable Insulated Joint Bypass Coupler, 62785-F

Tunable Insulated Joint Bypass Coupler, 62785-f, is designed to replace the earlier fixed-frequency
62531-f and 62631-f insulated joint bypass couplers and must be used in all Model 3000 GCP
applications; not the 62531-f and 62631-f couplers. The tunable insulated joint bypass coupler is field
tuned to pass the 3000 GCP frequency (f) around insulated joints in DC coded track circuits. As a general
rule, a maximum of two sets of insulated joints in each approach can be bypassed using tuned couplers.
See Table 12-20 for minimum distance requirements.

Table 12-20:

Minimum Distance to Insulated Joints When Coupled
With 62785-F Tunable Insulated Joint Bypass Couplers

FREQUENCY (HZ) | MINIMUM DISTANCE TO FIRST SET | MINIMUM DISTANCE TO SECOND
OF INSULATED JOINTS (FEET)* SET OF INSULATED JOINTS
(FEET)*
86 N/A N/A
114 Call Safetran Application Engineering | Call Safetran Application Engineering
151 1500 2200
¢ ¢ ¢
211 1500 2200
212 1000 1400
8 8 8
348 1000 1400
349 700 1000
¢ ¢ ¢
560 700 1000
561 500 800
¢ ¢ ¢
790 500 800
791 400 700
8 8 8
979 400 700

*Distance applies to insulated joints located on the same side of the crossing.

For motion sensor applications only, the 62785-f coupler can also be used when insulated joints are

located anywhere within the approach. Field tuning of the coupler enables precise frequency adjustment
for track and joint parameters. The 62785-f Tunable Insulated Joint Bypass Coupler is available in

standard Safetran frequencies of 156 Hz through 970 Hz.

WARNING

INSULATED JOINT BYPASS COUPLERS, 62531-F AND 62631-F, MUST NOT
BE USED WITH THE MODEL 3000 GCP. USE INSULATED JOINT BYPASS

COUPLER (62785-F) INSTEAD.

|A CAUTION|

CAUTION

CALL SAFETRAN APPLICATION ENGINEERING BEFORE USING THE 114
HZ TUNED INSULATED JOINT BYPASS COUPLER, 62785-114.

SI1G-00-93-01
Version D.2
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The coupler is housed in a sealed, 6-inch diameter, cylindrical case that is 2 inches larger in diameter
than the 62531-f and 62631-f couplers. A pair of 10-foot number 6 AWG leads extend from one end and
nine AAR terminals extend from the other (see Figure 12-33). Five of the terminals (labeled A through E)
are equipped with special gold nuts that are used to tune the coupler. With a hard wire shunt placed
across the tracks first on one side of the coupler and then on the other, one or more of the nuts is/are
tightened to obtain the minimum change in EZ/ED value. Tightening the nut on terminal A produces
minimum change in EZ/ED value while tightening the nut on terminal E produces maximum change.
When adjustment is complete, a second AAR nut on each of the terminals is used to lock the adjusting
nuts in position. An equalizer and a gas tube arrester are connected to the remaining AAR terminals to
provide complete surge protection. A pliable end cap is secured in place over the terminal end of the
coupler by a sturdy stainless steel clamp, pro-viding protection against moisture.

NOTE NOTE

Some applications will require tuning using EX/EDX instead of EZ/ED.

The coupler should be connected as close as possible to the rails, but no farther away than the existing
leads will permit. To afford maximum protection from physical damage, the coupler should be encased in
a protective enclosure or buried. Although it is not necessary to bury the coupler below the frost line, it
should be buried (either vertically or horizontally) at least 18 inches below the surface.

EQUALIZER

GAS TUBE
ARRESTER

FILE: 62785TER

Figure 12-33:
Terminal Identification, 62785-f Tunable Insulated Joint Bypass Coupler

T1 R1

° L Il Py
hdll
TERMINATION
e SHUNT

2 32 le

| L(é j
62785-f
NO.1

3000 GCP

FILE: 62785TYP STAGGERED INSULATED JOINTS

62785-f
NO. 2

TERMINATION
® ® © @
7 2 .
. .
3000 GCP

NO. 1
FILE: 62785TYP NON-STAGGERED INSULATED JOINTS

Figure 12-34:
Typical Installation Diagrams Using the Tunable
Insulated Joint Bypass (1JB) Coupler, 62785-f
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Refer to the appropriate installation diagram in Figure 12-34 for the following tuning procedure.

1.

/A WARNING WARNING

Ensure that the GCP has been properly calibrated using the SETUP pushbutton located on the
display panel.

Place a hard wire shunt across the tracks at location A and record the EZ value.

Move the shunt to the opposite side of the insulated joints at location B and note the change in
EZ value.

The purpose of this step is to tune the insulated joint bypass coupler to obtain an EZ value that is
as close as possible to the value recorded in step 2. On the terminals labeled E, D, C, B, and A,
tighten each gold AAR nut in sequence beginning with terminal E. If tightening a nut results in an
EZ value that is lower than the value recorded in step 2, loosen the nut and tighten the next nut in
sequence. If, after tightening a nut, the EZ value remains higher than the value recorded in step
2, leave the nut tightened and tighten the next nut in sequence until all the nuts (E through A)
have been tightened as necessary. The value of EZ should now be nearly the same as that
recorded in step 2.

Next, move the hard wire shunt to location C on the tracks and repeat step 4 to tune coupler
number 2 for the same EZ value obtained in step 4.

When EZ values are nearly the same in steps 4 and 5, carefully tighten a standard AAR nut firmly
against each gold nut to lock the gold nuts in position.

ENSURE THAT A STANDARD AAR NUT IS TIGHT-ENED SECURELY
AGAINST EACH GOLD NUT ON TERMINALS A THROUGH E, INCLUDING
THOSE THAT ARE NOT TIGHTENED DOWN.

7. Recalibrate the GCP and carefully check the smooth change in EZ across the couplers during a

train move.
Table 12-21:
Tunable Insulated Joint Bypass (1JB) Coupler, 62785-f Specifications
PARAMETER VALUES
Dimensions
Height 18.0 inches (45.7 centimeters)
Diameter 6.0 inches (15.2 centimeters)
Weight 12 pounds (5.45 kilograms) (approximate)

Leads 10 feet (304.8 centimeters); number 6 AWG, stranded, black PVC
Surge Suppresser Equalizer, 022700-21X
Part Numbers Gas Tube Arrester, Z803-00053-0001

12.5.2 Narrow-Band Shunt, 62775-f

This narrow-band termination shunt is designed for use in areas where other AC frequencies or DC
coded track circuits are present, but only the 3000 GCP frequency should be terminated. The shunt
requires no special tuning and is generally preferred for most applications.

/A WARNING| WARNING

THE SHUNT SHOULD NOT BE USED ANYWHERE WITHIN A MODEL 300
OR 400 GCP APPROACH (NARROW-BAND SHUNT, 62780-F, IS
RECOMMENDED)

The narrow-band shunt (62775-f) is housed in a hermetically-sealed, cylindrical case with a pair of 10-foot
leads extending from one end. The shunt should be connected as close as possible to the rails, but no
farther away than the existing leads will permit. To afford maximum protection from physical damage, the
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shunt should be encased in a protective enclosure or buried. Although it is not necessary to bury the
shunt below the frost line, it should be buried (either vertically or horizontally) at least 18 inches below the
surface (see paragraph 12.3.2). The shunt is available in any fixed frequency (Hz) listed below.

Table 12-22:
Narrow-band Shunt, 62775-f Available Frequencies (Hz)
86 100 114 151 156 172 210 211 267
285 326 348 392 430 452 522 525 560
630 645 686 753 790 816 881 970 979
Table 12-23:
Narrow-band Shunt, 62775-f Specifications
PARAMETER VALUES
Dimensions
Height 16.0 inches (40.6 centimeters)
Diameter 5.0 inches (12.7 centimeters)
Weight 10 pounds (4.54 kilograms) (approximate)
Frequencies See Table 12-22 above
Leads 10 feet (304.8 centimeters); number 6 AWG, stranded, black PVC

12.5.3 Narrow-Band Shunt, 62780-f

Like the 62775-f narrow-band termination shunt (paragraph 12.5.1), the 62780 narrow-band shunt is
designed for use in areas where other AC frequencies or DC coded track circuits are present, but only the
3000 GCP frequency should be terminated. However, the 62780 shunt produces less loading effect on
adjacent frequencies (10 ohms reactance) than the 62775 shunt and, therefore, can be used in territories
with overlapping Model 300 and 400 GCP approaches. The 62780 shunt is compatible with all Safetran
motion sensors and GCPs and is available in any of 26 fixed frequencies ranging from 86 to 979 Hz as
shown below.

Table 12-24:
Narrow-band Shunt, 62780-f Available Frequencies (Hz)
86 100 114 151 156 172 210 211 267
285 326 348 392 430 452 522 525 560
630 645 686 753 790 816 881 970 979

The 62780 narrow-band shunt is housed in a hermetically-sealed, cylindrical case with a pair of 10-foot
leads extending from one end. The shunt should be connected as close as possible to the rails, but no
farther away than the existing leads will permit.

To afford maximum protection from physical damage, the shunt should be encased in a protective
enclosure or buried. Although it is not necessary to bury the shunt below the frost line, it should be buried
(either vertically or horizontally) at least 18 inches below the surface (see paragraph 12.3.2).
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Table 12-25:
Narrow-band Shunt, 62780-f Specifications
PARAMETER VALUES

Dimensions

Height 14.125 inches (35.9 centimeters)

Diameter 4.125 inches (10.5 centimeters)
Weight 7 pounds (3.18 kilograms) (approximate)
Frequencies See Table 12-24 above
Leads 10 feet (304.8 centimeters); number 6 AWG, stranded, black PVC

12.5.4 Adjustable Inductor Assembly, 8A398-6 (Used With Single- Frequency Shunts Only)

sssss

4447 o]
Figure 12-35:
Adjustable Inductor Assembly, 8A398-6

Insulated joints located in one approach frequently prevent both termination shunts from being installed at
approximately equal distances from the MS/GCP feed point as required. When Safetran's single-
frequency narrow-band shunts (62775-f/62780-f) are used to terminate these approaches, Adjustable
Inductor Assembly, 8A398-6 (Table 12-30), may be used along with the shunt in the shorter approach to
compensate for the reduced distance (see diagram).

LR R AR

FILE: BA398SCH

800 1600

Figure 12-36:
Adjustable Inductor, 8A398-6 Schematic

The inductor assembly consists of a 3-inch diameter ABS plastic enclosure with mounting brackets at the
base. Extending from the top of the assembly are seven AAR terminals that accommodate connections to
six inductors which are wired in series and housed within the sealed unit.

Referring to Table 12-26 (following page), locate the desired simulated track length (column 1), then read
across the table to determine which inductors (indicated by terminal pairs in column 2) are required to
simulate that length.
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NOTE:
3000 GCP APPROACHES
MUST BE BALANCED

TERMINATION

SHUNT

TRACK
WIRE

TERMINATION
SHUNT

~¢

WITHIN 10%.

N\

SHUNTWIRE —————— ==

FILE: 8A398TYP

8A398-6 ADJUSTABLE
BALANCE APPROACH

INDUCTOR SET TO
FOR 1000' OF SIMULATED TRACK,

—=&—— CONNECT TRACK AND SHUNT WIRES TO TERMINALS
C AND F, THEN STRAP TERMINALS D AND E.

Figure 12-37:
Adjustable Inductor Used with Termination Shunt

Next, connect the track wire and the shunt wire (see example above) to the two terminals indicated in
column 2. Finally, install a strap between the terminal pairs indicated in column 3 to short any inductors
located between the track and shunt wire connecting terminals (see 8A398 schematic diagram at the top
of next page) which are not required for the desired length. For example, if the required simulated track
length is 1,000 feet, the track and shunt wires are connected to terminals C and F. A strap is then
installed between terminals D and E to short the 400-foot inductor and remove it from the series circuit.
Track lengths are selectable in 50-foot increments ranging from 50 to 3,150 feet.

Table 12-26:
Adjustable Inductor Assembly Terminal Connections
COL.1 COL. 2 COL. 3 COoL.1 COL. 2 COL. 3
SIMULATED| CONNECT CONNECT SIMULATED| CONNECT CONNECT
TRACK TRACK & SHORTING TRACK TRACK & SHORTING
LENGTH |SHUNT WIRES STRAPS LENGTH | SHUNT WIRES |STRAPS BETWEEN
(FEET) TO THESE BETWEEN (FEET) TO THESE |[THESE TERMINALS
TERMINALS THESE TERMINALS
TERMINALS
A-B 1650 A-G B-C, C-D, D-E,& E-
50 F
100 B-C 1650 A-G B-C, C-DI,:D-E,& E-
150 A-C 1700 B-G C-D, D-E, E-F
200 C-D 1750 A-G C-D, D-E, E-F
250 A-D B-C 1800 C-G D-E, E-F
300 B-D 1850 A-G B-C, D-E, E-F
350 A-D 1900 B-G D-E, E-F
400 D-E 1950 A-G D-E, E-F
450 A-E B-C, C-D 2000 D-G E-F
500 B-E C-D 2050 A-G B-C, D-E, E-F
550 A-E C-D 2100 B-G C-D, E-F
600 C-E 2150 A-G C-D, E-F
650 A-E B-C 2200 C-G E-F
700 B-E 2250 A-G B-C, E-F
750 A-E 2300 B-G E-F
800 E-F 2350 B-G E-F
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Table 12-26:
Adjustable Inductor Assembly Terminal Connections
COL.1 COL. 2 COL. 3 COL.1 COL. 2 COL. 3
SIMULATED| CONNECT CONNECT SIMULATED| CONNECT CONNECT
TRACK TRACK & SHORTING TRACK TRACK & SHORTING
LENGTH |SHUNT WIRES STRAPS LENGTH | SHUNT WIRES |STRAPS BETWEEN
(FEET) TO THESE BETWEEN (FEET) TO THESE |[THESE TERMINALS
TERMINALS THESE TERMINALS
TERMINALS
850 A-F B-C, C-D, D-E 2400 E-G
900 B-F C-D, D-E 2450 A-G B-C, C-D, D-E
950 A-F C-D, D-E 2500 B-G C-D, D-E
1000 C-F D-E 2550 A-G CD, D-E
1050 A-F B-C, D-E 2600 C-G D-E
1100 B-F D-E 2650 A-G B-C, D-E
1150 A-F D-E 2700 B-G D-E
1200 D-F 2750 A-G
1250 A-F B-C, C-D 2800 D-G D-E
1300 B-F C-D 2850 A-G B-C, C-D
1350 A-F C-D 2900 B-G C-D
1400 C-F 2950 A-G C-D
1450 A-F B-C 3000 C-G
1500 B-F 3050 A-G B-C
1550 A-F 3100 B-G
1600 F-G 3150 A-G
Table 12-27:
Simulated Track Inductor, 8V617 Specifications
PARAMETER VALUES
Dimensions
Diameter 3.375 inches (8.57 centimeters)
Height 9.0 inches (22.86 centimeters)
Weight 5 pounds, 12 ounces (2.59 kilograms) (approximate)

12.5.5 Multifrequency Narrow-Band Shunt, 62775-XXXX

Multifrequency Narrow-band Shunt, 62775-XXXX, is slightly larger than its single-frequency counterpart

(paragraph 12.5.1),

but exhibits the same electrical characteristics as the basic single- frequency unit.

WARNING

THIS MULTIFREQUENCY SHUNT SHOULD NOT BE USED ANYWHERE
WITHIN A MODEL 300 OR 400 GCP APPROACH (MULTIFREQUENCY
NARROW-BAND SHUNT (62780-XXXX) IS RECOMMENDED).

The multifrequency narrow-band shunt is available in three frequency ranges for terminating all standard
Safetran equipment operating frequencies. The shunt is housed in a hermetically-sealed, cylindrical case
with a pair of 10-foot leads extending from one end and seven standard AAR terminals extending from
the other. The terminals are labeled A through G and are jumpered to select the desired shunting
frequency (see Table 12-28).
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Terminal jumper hardware is supplied with each shunt and a label located inside the removable end cap
identifies the terminal jumpering for each frequency. The pliable end cap covering the terminal end of the
shunt is secured in place by a sturdy stainless steel clamp for protection against moisture.

Table 12-28:
Multifrequency Narrow-band Shunt (62775-XXXX) Frequency Selection Jumpers
SHUNT PART NO. FREQUENCY (HZ2) JUMPER SHUNT TERMINALS
156 A-F, C-G, D-E, C-D, E-F
211 A-G, C-D, C-G, D-E
62775-1543 285 B-C, D-G, C-D
348 B-C, C-D
430 B-C
348 A-B, C-D, E-F, B-C, D-E, F-G
430 A-B, C-D, E-F, B-C, D-E
525 A-B, C-D, B-C, D-E
62775-3497
645 A-B, C-D, B-C
790 A-B, B-C
970 A-B
86 A-F, D-E, D-G, E-F
114 B-G, D-E, D-G
62775-8621
156 C-D, D-G
211 C-D
|A CAUTION| CAUTION

THE SHUNT IS SHIPPED WITH NO FACTORY JUMPERS INSTALLED AND
IS, THEREFORE, ELECTRICALLY OPEN AND DOES NOT LOAD ANY
FREQUENCY ON THE TRACK. INSTALL JUMPERS FOR THE DESIRED
FREQUENCY BEFORE PLACING THE UNIT IN SERVICE.

CAREFULLY TIGHTEN ALL NUTS ON ALL FREQUENCY JUMPERS, AND
THEN INSTALL A SECOND NUT TO SECURELY LOCK THE ASSEMBLY.

The shunt should be connected as close as possible to the rails, but no farther away than the existing
leads will permit. To afford maximum protection from physical damage, the shunt should be encased in a
protective enclosure or buried (see paragraph 12.3.2). Although it is not necessary to bury the shunt
below the frost line, it should be buried (either vertically or horizontally) at least 18 inches below the

surface.
Table 12-29:
Multifrequency Narrow-band Shunt, 62775-XXXX Specifications
PARAMETER VALUES
Dimensions
Height 22.0 inches (55.9 centimeters)
Diameter 5.0 inches (12.7 centimeters)
Weight 10 pounds (4.54 kilograms) (approximate)
Frequencies See Table 12-28 above
Leads 10 feet (304.8 centimeters); number 6 AWG, stranded, black PVC
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12.5.6 Multifrequency Narrow-Band Shunt, 62780-XXXX

Multifrequency Narrow-band Shunt, 62780-XXXX, produces less loading effect on adjacent frequencies
(10 Ohms reactance) than the 62775-XXXX shunts (paragraph 12.5.3) and, therefore, can be used in
territories with overlapping Model 300 and 400 GCP approaches. The 62780 shunt is compatible with all
Safetran motion sensors and GCPs. The 62780 narrow-band shunt is available in three multifrequency
versions for terminating all 11 standard Safetran equipment operating frequencies (see Table 12-30).

The multifrequency narrow-band shunt (62780) is housed in a hermetically-sealed, cylindrical case with a
pair of 10-foot leads extending from one end and seven standard AAR terminals from the opposite end of
the case. The terminals are labeled A through G and are jumpered to select the desired shunting
frequency. Terminal jumper hardware is supplied with each multifrequency shunt and a label located
inside the removable end cap identifies the terminal jumpering for each frequency. The pliable end cap
covering the terminal end of the shunt is secured in place by a sturdy stainless steel clamp for protection
against moisture.

|A CAUTION| CAUTION

THE MULTIFREQUENCY NARROW-BAND SHUNT IS SHIPPED WITH NO
FACTORY JUMPERS INSTALLED AND 1S, THEREFORE, ELECTRICALLY
OPEN AND DOES NOT LOAD ANY FREQUENCY ON THE TRACK. INSTALL
JUMPERS FOR THE DESIRED FREQUENCY BEFORE PLACING THE UNIT
IN SERVICE. CAREFULLY TIGHTEN ALL NUTS ON ALL FREQUENCY
JUMPERS, AND THEN INSTALL A SECOND NUT TO SECURELY LOCK THE
ASSEMBLY.

The shunt should be connected as close as possible to the rails, but no farther away than the existing
leads will permit. To afford maximum protection from physical damage, the shunt should be encased in a
protective enclosure or buried (see paragraph 12.3.2). Although it is not necessary to bury the shunt
below the frost line, it should be buried (either vertically or horizontally) at least 18 inches below the
surface.

Table 12-30:
Multifrequency Narrow-band Shunt (62780-XXXX) Frequency Selection Jumpers
SHUNT PART NO. FREQUENCY (H2) JUMPER SHUNT TERMINALS
156 A-F, C-G, D-E, C-D, E-F
211 A-G, C-D, C-G, D-E
62780-1543 285 B-C, D-G, C-D
348 B-C, C-D
430 B-C
525 A-B, C-D, B-C, D-E
645 A-B, C-D, B-C
62780-5297
790 A-B, B-C
970 A-B
86 A-F, D-E, D-G, E-F
114 B-G, D-E, D-G
62780-8621
156 C-D, D-G
211 C-D
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Table 12-31:
Multifrequency Narrow-band Shunt, 62780-XXXX Specifications
PARAMETER VALUES
Dimensions
Height 22 inches (55.9 centimeters)
Diameter 5 inches (12.7 centimeters)
Weight 10 pounds (4.54 kilograms) (approximate)
Leads 10 feet (304.8 centimeters); number 6 AWG, stranded, black PVC

12.5.7 Simulated Track Inductor, 8V617 (Used With Multifrequency Shunts Only)

In bidirectional motion sensor and grade crossing predictor installations, insulated joints located in one
approach frequently prevent both termination shunts from being installed at approximately equal
distances from the MS/GCP feed point as required. When Safetran's multifrequency narrow-band shunts
(62775/62780) are used to terminate the approaches, Simulated Track Inductor, 8V617 (Figure 12-39),
may be used along with the shunt in the shorter approach to compensate for the reduced distance (see
Figure 12-38 below).

Fﬁ WEST APPROACH —————— EAST APPROACH 4>‘
2,000 FT. 3,000 FT.

CROSSING
BIDIRECTIONAL GCP

RAILL | ] ]
I
RAIL2 |
I
TERMINATION TERMINATION
SHUNT SHUNT
(Containing
8V617-1000 ]
Inductor) FILE: 8V617
Figure 12-38:

Typical Simulated Track Inductor, 8V617, Application

The inductor consists of an insulated, toroid-wound coil with a pair of 4-inch number 18 AWG stranded
wire leads with 1/4-inch ring terminals attached. The inductor is supplied in 20 configurations to simulate
track lengths ranging from 200 to 4,000 feet in 200-foot increments. Each inductor is identified with the
basic part number followed by a dash number indicating the simulated distance (in feet) as listed in Table
12-32.

©

©

FILE' BV617

Figure 12-39:
Simulated Track Inductor, 8V617
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Table 12-32:
Simulated Track Inductor Part Number Listing

BASIC PART NO.

DASH NUMBER = DISTANCE (FEET)

-0200 -1200 -2200 -3200
-0400 -1400 -2400 -3400
8V617 -0600 -1600 -2600 -3600
-0800 -1800 -2800 -3800
-1000 -2000 -3000 -4000
NOTE

If the chart is missing or illegible, refer to Table 12-28 (62775) or Table 12-30

(62780) in this manual.

To install the inductor in the narrow-band shunt, use the following procedure:

1. After determining the shunt frequency and compensating distance required, loosen the clamp and
remove the end cap from the shunt to gain access to the frequency-selection terminals. Refer to

the small chart inside the end cap for terminal strapping information.

WARNING

BEFORE INSTALLING THE 8V617 INDUCTOR, VERIFY THAT IT IS THE

CORRECT DISTANCE VALUE SPECIFIED FOR THE APPLICATION.

2. Refer to Table 12-34 and note the inductor mounting terminals for the applicable shunt and
frequency. Remove the nuts, washers, and shorting link from the shunt terminals indicated.

Discard the shorting link and install the inductor in its place by connecting the inductor leads to

the two terminals. Install the washers and nuts and tighten securely.

3. Wrap the inductor in the foam insulation (included with inductor) as shown in Table 12-29 and
carefully insert into the shunt housing between the terminals and case at the approximate location
shown. Position the inductor with the leads extending horizontally toward the side (not upward) to

prevent interference with the shunt end cap.
4. Return the end cap to its original position on the shunt and tighten the clamp securely.

Table 12-33:
Simulated Track Inductor, 8V617 Specifications
PARAMETER VALUES

Dimensions

Diameter 1.875 inches (4.75 centimeters)

Thickness 0.875 inches (2.23 centimeters)
Weight 5 ounces (0.69 kilograms) (approximate)
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Figure 12-40:
Typical Installation of Simulated Track Inductor, 8V617, in 62775/62780 Shunt

Table 12-34:
Simulated Track Inductor, 8V617, Mounting Terminals

REMOVE SHORTING LINK AND CONNECT

NARROF\,"VA'F?TAH?)'SHUNT FRE((?:ZE)NCY INDUCTOR LEADS BETWEEN SHUNT
TERMINALS

156 A And F

211 A And G

62775/62780-1543 285 B And C
348 B And C

430 B And C

348 A And B

430 A And B

62775-3497 925 AAnd B
645 A And B

790 A And B

970 A And B

525 A And B

645 A And B

62780-5297 . A And B
970 A And B

86 A And F

114 B And G

62775/62780-8621

156 C And D

211 C And D
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12.5.8 Wideband Shunt, 8A076A

Wideband Shunt, 8A076A, provides an effective short circuit to AC but presents an open circuit to DC.
The shunt may be used as a termination shunt where no other frequencies (other than the GCP) are
present. The shunt may be used to bypass existing insulated joints required for DC signaling purposes
within the track circuit but should not be used to bypass insulated joints in DC coded track circuits or
where AC or coded AC circuits exist.

The wideband shunt is housed in a sealed, cylindrical case with a pair of 10-foot leads extending from
one end. The shunt should be connected as close as possible to the rails, but no farther away than the
existing leads will permit. Although it is not necessary to bury the shunt below the frost line, it should be
buried (either vertically or horizontally) at least 18 inches below the surface to afford maximum protection
from physical damage (see paragraph 12.3.2).

Table 12-35:
Wideband Shunt, 8A076 Specifications
PARAMETER VALUES

Dimensions

Height 7.5 inches (19.1 centimeters)

Diameter 3.35 inches (8.5 centimeters)
Weight 7 pounds (3.18 kilograms) (approximate)
Leads 10 feet (304.8 centimeters); number 6 AWG, stranded, black PVC

12.6 SURGE SUPPRESSION PANELS, 80026-XX

12.6.1 Surge Panels 80026-01, -02, -22, --1, -32, -33, -34, -35, -36, -37, -38, -39, -41, -41A, & -50

The 80026 surge panel is available in a variety of configurations to meet specific customer requirements.
Each panel is equipped with the appropriate combination of equalizers and arresters to provide the
necessary protection for battery and/or track circuits. The -01, -02, and -22 units are designed for wall
mounting while the remaining panels are designed for standard 24-inch rack mounting. For additional
surge protection requirements and/or custom designed surge panels, contact Safetran Application
Engineering. Refer to Table 12-36 for specific surge panel applications.
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Table 12-36:
80026-XX Surge Panel Applications
SURGE PANEL | TYPE/NUMBER OF CIRCUITS RIIE\AQ?JLIJ’R:II-EFII\/TIEGNT NOTES
PART NUMBER PROTECTED S
80026-01 Battery, 1 Track, 1 Wall mount only
80026-02 Track, 1 Wall mount only | Use with —01 panel for 2" track
80026-22 Track, 1 Wall mount only | Use for 6-wire applications
80026-31 Battery, 1 Track, 1 Rack mount
Use with —31 panel for 2™ track
80026-32 Battery, 1 Track, 1 Rack mount & oM battery
. nd
80026-33 Battery, 1 Rack mount LJsed with —31 panel for 2
attery
. nd
80026-34 | Track, 1 Rack mount Used with 31 panel for 2
track
80026-35 Track, 2 Rack mount
Used with —31 panel for 2™
track. Used with six-wire
80026-36 Track, 1 Rack mount applications for transmit,
receive, and check receive lead
protection.
80026-37 Battery, 1 Rack mount
Used with —37 panel. Used in
80026-38 Track, 2 Rack mount applications with six wires on
one track and four on the other.
Battery, 4 Battery Input/Output Normally used with second
80026-39 line protection for 2 DAX or 2 Rack mount battery when line circuit
UAX circuits protection is required.
110 VAC (Includes four 15- Use primarily when 20-amp
i amp reset- table circuit solid state crossing controller
80026-41 breakers and one 15-amp GFI Rack mount (90980) is used in conjunction
duplex outlet) with 3000 GCP
110 VAC (Includes four 15-amp Use primarily when 40-amp
and one 25-amp reset- table solid state crossing controller
80026-41A circuit breakers and one 15- Rack mount (90990) is used in conjunction
amp GFI duplex outlet) with 3000 GCP
80026-50 Input/output circuits, 4 Rack mount Generally used for UAX input or

DAX output

Surge panel nomenclature and mounting dimensions are provided in the figures indicated in the following

chart.
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Table 12-37:
Surge Panel / Figure Number Cross Reference Chart
SURGE PANEL FIGURE NUMBER SURGE PANEL FIGURE NUMBER
80026-01 Figure 12-41 80026-36 Figure 12-44
80026-02 Figure 12-41 80026-37 Figure 12-45
80026-22 Figure 12-41 80026-38 Figure 12-45
80026-31 Figure 12-42 80026-39 Figure 12-46
80026-32 Figure 12-42 80026-41 Figure 12-46
80026-33 Figure 12-43 80026-41A Figure 12-46
80026-34 Figure 12-43 80026-50 Figure 12-48
80026-35 Figure 12-43
8 8 -
Lz | | T
@ EVEIQPT ARRESTER DRAWING SYMBOL /\Wm\vm\vw/\
. UP
g
NEQPT s SAFETRAN ARRESTER MOUNTING POSITION
@j- 3 ON 80026-1, -2, AND -22 PANELS
(APPLIES TO ANY ARRESTER WITH DISCHARGE POINT ELECTRODES)
/ 0225851 @j— e

E 022700-1X

80026-2
RGE PANEL

/ 0225851

E022700'1X
PPN
@1 ¢« 1O 0
nj—r==== == ~="—-CHK 2

/ 022585-1X T
E0227OD-1X é
E <
4
=

o (©

34" TYP. J

FILE: 80026-01

Figure 12-41:
Surge Panels, 80026-01, -02, -22
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Figure 12-42:
Surge Panels, 80026-31 And -32
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Figure 12-43:
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Surge Panels, 80026-33 And -34
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Figure 12-44
Surge Panels, 80026-35 And -36
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Figure 12-45;
Surge Panels, 80026-37 And -38
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Figure 12-46:
Surge Panels, 80026-39, 41 and 41A
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Surge Panel, 80026-50
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12.7 AUXILIARY EQUIPMENT PANELS

A number of auxiliary equipment panels are available for use with the 3000 GCP. The panels are
designed for standard 24-inch rack mounting and will accommodate a variety of auxiliary equipment as
described in the following paragraphs.

12.7.1 Rectifier Panel Assembly, 80033

Rectifier Panel Assembly, 80033, is equipped with equalizers and arresters to provide surge protection on
the B (+) and N (-) connections to the battery and the GCP. Mounting holes are also provided for Exide
Rail Battery Charger, Model ERBC 12/20M. See Figure 12-48 for mounting dimensions.

23.00"

B2MSI  B2FROM N2FROM N2 MS/ o o
1Ger 2 sAT 3 BaT o acce EXIDE MODEL ERBC 12/20M CHARGER

@ @
gmm

80033 /] LINE ARRESTER

RECTIFIER

\ PANEL E EQUALIZER o le)
1

’) {~— 34'TypP

BATTERY CHARGER LOCATION

Figure 12-48:
Rectifier Panel Assembly, 80033

12.7.2 Cable Termination Panel Assembly, 91042

Cable Termination Panel Assembly, 91042, is a universal mounting panel which can be ordered with from
1 to 19 pairs of strapped AAR terminals. See Figure 12-49 for mounting dimensions.

23.00"

22.32"
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NOTE: 91042-10 PANEL SHOWN.

Figure 12-49:
Cable Termination Panel Assembly, 91042
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12.7.3 Data Recorder Interface & Vital AND-Gate Driver Panel Assembly, 91043

Data Recorder Interface and Vital AND-Gate Driver Panel Assembly, 91043, provides mounting holes to
accommodate a single vital AND-gate driver (90975), two 80025 16-channel data recorder interface
assemblies (80025), or two 24-channel data recorder interface assemblies (80035). See Figure 12-50 for

mounting dimensions.
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80035 DATA RECORDER INTERFACE LOCATIONS 80025 DATA RECORDER INTERFACE LOCATIONS
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TS e 90975 VITAL AND-GATE LOCATION

Data Recorder Interface And Vital AND-Gate Driver Panel Assembly, 91043

12.7.4 Vital AND-Gate Driver Panel Assembly, 91044

Vital AND-Gate Driver Panel Assembly, 91044, provides mounting holes to accommodate from one to
three vital AND-gate driver assemblies (90975). See Figure 12-51 for mounting dimensions.
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POSSIBLE 90975 VITAL AND-GATE MOUNTING POSITIONS ON 91044
PANEL SHOWN FOR REFERENCE ONLY.

Figure 12-51:
Vital AND-Gate Driver Panel Assembly, 91044
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SECTION 13
3000 GCP SYSTEM PROGRAMMING PARAMETERS

13.1 GENERAL

This section provides step-by-step application programming instructions for the 3000 GCP System.

e Included at the end of this section (Section 13.4) are condensed programming procedures which are
provided as a reference for system users who are familiar with the general programming procedure
but require occasional prompting during programming.

e The procedures contained in this section apply to initial programming as well as reprogramming of the
3000 GCP.

e Follow the steps in the order listed and perform all steps necessary for the specific application.

See Section 4 of SIG-00-00-02, Model 3000 GCP Instruction and Installation Manual for descriptions
of the programming menu items.

WARNING
THE 3000 GCP MUST BE PROGRAMMED CORRECTLY FOR THE
LOCATION AND APPLICATION. FAILURE TO DO SO MAY RESULT IN
SHORT OR NO WARNING TIME!
WHEN INSTALLING, TESTING OR PERFORMING MAINTENANCE ON OR
NEAR A 3000 SYSTEM, ENSURE ADEQUATE SAFETY PRECAUTIONS ARE
TAKEN FOR PERSONNEL, VEHICULAR AND TRAIN TRAFFIC.

When power is initially applied to the system, displays similar to the following appear in sequence:

MODEL 3000
MICRO GCP

plus one of the following:

SOFTWARE VERSION

8V980-AO01F

SOFTWARE VERSION
9V065-B01D

SOFTWARE VERSION
9V121-A02J

(Units equipped with
80014 Processor module)

(Units equipped with
80044 Processor Module)

(Units equipped with
80214 Processor Module)

NOTE

The software version indicates the revision level.

COPYRIGHT 2007
SAFTETRAN
SYSTEMS

SYSTEM TEST

When the system status message indicated below is displayed, the system is ready for programming (EZ
and EX values shown are example values only; actual values may vary).

STATUS T1
EZ: 100

EX: 87
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NOTE NOTE

If the 3000 GCP is equipped with an 80044 or 80214 processor module, and the
enhanced track-shunting detection (ED) operating mode (paragraph 4.17.9) is
enabled, *ED* appears in the upper right corner of the system status display (see
example below) when poor shunting conditions are detected. The *ED* indication
remains on the display for the duration of the train move (until the train leaves
the track circuit).

STATUS T1 *ED*
EZ: 65 EX: 89

The 3000 GCP provides two application-programming modes:

e Program Mode — This is the primary programming mode for system application parameters.

e Function Mode — This extended programming mode is provided for programming additional
parameters.

Each of these modes is menu driven.

e This simplifies operator interface when programming the system according to specific application
requirements.

NOTE NOTE

Application information to be programmed into the Program and Function menus
should first be entered on the 3000 GCP Application History Card (see SIG-00-
00-02, Model 3000 GCP Instruction and Installation Manual, Figures 4-27
through Figure 4-29). The History Card can then be used as a reference during
programming. The order in which the information is listed on the card
corresponds to the order in which the information is requested in the Program
and Function menus.

The Program and Function menus are selected by pressing the corresponding key on the 3000 GCP
keyboard/display assembly.

e When a menu is selected, each item in that menu can be viewed by using the down arrow key (V) to
scroll through the menu.

e The menu is continuous in that it starts over at the beginning when the end of the menu is reached.

e During programming, enter the information requested and then press the down arrow key (¥) to
proceed to the next menu item.

e The up arrow key (A) can be used to scroll through the menu in reverse order.

If, while programming, a keyboard entry is not made within 90 seconds of the last keyboard entry, the
system automatically reverts to the Status Mode (see Section 4 of SIG-00-00-02, Model 3000 GCP
Instruction and Installation Manual, paragraph 4.2) and the initial Status Mode display appears.

e |f this occurs, reselect the programming mode by pressing the appropriate key (PROGRAM or
FUNCTION), scroll to the menu item where the programming interruption occurred, and proceed as
before.

NOTE NOTE

If the message ENTER PASSWORD appears on the display while
reprogramming an operational system, enter the proper four-digit password and
press the ENTER key to continue.

Each menu contains a number of system application parameters that require specific inputs for each track
controlled by the system. This specific input requirement is identified by the following designations
appearing in the application parameter display:
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e T1 (for track 1)
e T2 (for track 2)

Systems programmed for a single track (T1 displayed) will accept data inputs for track 1 only. For two-
track systems proceed as follows:

Step 1. Enter the track 1 data when T1 appears on the display.
Step 2. Press the TRACK 2 key to select the T2 display.
T1 in the display changes to T2
Step 3 Enter the track 2 data.
Step 4 Press the TRACK 1 key

The display is returned to track 1 with T1 replacing T2 in the display.

NOTE NOTE

Pressing the TRACK 2 key when the system is programmed for one track
causes the following message to appear on the display for 2 seconds.

ONLY ONE TRACK
IS SELECTED

If incorrect digits are entered while making numerical data entries during programming, but the ENTER
key has not yet been pressed, press the CLEAR key to return to the original value displayed. The correct
digits may then be entered.

13.2 MAKING PROGRAM CHANGES

Program changes can be made on in-service 3000 GCP'’s at any time, providing no train is present in the
approach. To make a program change:

e Select the appropriate programming menu (Program or Function)
e Scroll to the menu item to be changed and enter the new parameter value
e Record the new value in the proper location on the 3000 GCP Application History Card.

WARNING
THE 3000 GCP MUST BE PROGRAMMED CORRECTLY FOR THE
LOCATION AND APPLICATION. FAILURE TO DO SO MAY RESULT IN
SHORT OR NO WARNING TIME.

Instructions for changing each menu item in the Program and Function menus are provided in paragraph
13.3. Table 13-1lists each menu item in the Program and Function menus and the corresponding
programming step(s) in paragraph 13.3 required to change each item.
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Table 13-1:
Programming Step Index
PARAMETER RE_IT_EI;?\II\IOCE PARAMETER RE_IT_EI;?\II\IOCE
Set to Default 1 Time 24
Number of Tracks 2 Daylight Savings 25
Transceiver Frequency 3 Switch to MS EZ Level 26
Unidirectional/Bidirectional 4 Transfer Delay MS to GCP 27
Transceiver Transmit Level 5 Transfer Delay MS to GCP DAX 28
Predictor/Motion Sensor 6 Prime Prediction Offset 29
Warning Time 7 Transfer MS to GCP Prime 30
Approach Distance 8 Pickup Delay Prime 31
UAX1 Pickup Delay 9 Pickup Delay DAX 32
ENA/UAX2 10 Compensation Value 33
Island Distance 11 Enhanced Detection T1/T2 34
Number of DAX’s 12 Back-to-Back T1 And T2 35
DAX Track Assignment 13 Station Stop Timer T1/T2 36
DAX Approach Distance 14 Number of Track Wires 37
DAX Warning Time 15 Low EX Adjustment 38
Slaving Status 16 Low EZ Detection 39
Password (Enable) 17 Low EZ Detection Timer 40
Password (Change) 17.7 Positive Start EZ Level 41
Password (Disable) 17.15 Positive Start Timeout 42
Data Recorder Option 18 Set AT Operation Out 43
RS-232-C Baud Rate 19 Diagnostics Messages 44
RS-232-C-Data Bits 20 DAX Messages 45
RS-232-C Stop Bits 21 Advance Preempt Timer 46
RS-232-C Parity 22 Motion Sensing Level 47
Date 23
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Table 13-2:
Programming Changes Requiring System Recalibration
SETUP FOR
SETUP FOR SETUP FOR
PROGRAM CHANGE CALIBRATION APPROACH LINEARIZATION*
LENGTH*
Increased Number of Tracks Required For Track | Required For Track | Required For Track
From 1to 2 2 Only 2 Only 2 Only
Required For Both Required For Both Required For Both
GCP Frequency Tracks Tracks Tracks
Unidirectional to Bidirectional or Required For Required For Required For

Bidirectional to Unidirectional Changed Track Only | Changed Track Only | Changed Track Only

Transmit Level Changed From
Medium to Maximum or
Maximum to Medium

Required For

Changed Track Only Not Required Not Required

Required For Required For Required For
Changed Track Only | Changed Track Only | Changed Track Only

Required For
Ballast Compensation Value Changed Track Not Required Not Required
Only

* Setup For Approach Length and Setup For Linearization are combined into a single calibration procedure. See
Section 6 of SIG-00-00-02, Model 3000 GCP Instruction and Installation Manual, paragraph 6.5.3.

/A WARNING| WARNING

IF ANY OF THE PROGRAM CHANGES LISTED IN TABLE 13-2 ARE
PERFORMED, SYSTEM RECALIBRATION IS REQUIRED (SEE SECTION 6
OF SIG-00-00-02, MODEL 3000 GCP INSTRUCTION AND INSTALLATION

MANUAL).
13.3 SYSTEM PROGRAMMING

Approach Length

SET TO DEFAULT
REQUIRED

If any of the conditions listed below apply, relay drive is inhibited and the following message is flashed on
the display every 2 seconds.

e Initial installation
Processor module is replaced with another containing a different software level.

e Program PROM'’s on the 80014 or 80044 Processor Module are replaced with PROM'’s containing a
different software level.

e Program in flash memory on the 80214 Processor Module is changed to a different software level.

Control interface assembly (80020 or 80029) is replaced (includes attached printed circuit board
(80017 or 80153).

The system must be programmed to Set To Default parameters to initialize the database before
proceeding with application programming.

e When the Set To Default parameters have been reset, the system must be completely
reprogrammed.
To initialize the database, proceed with programming step number 1.

e However, if none of the conditions listed above apply, skip step number 1 and proceed to step
number 2 to begin application programming.
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13.3.1 SET TO DEFAULT

Step 1 Press the FUNCTION key. The following message is displayed:

T1 SWITCH TO MS
EZ LEVEL.: 10

Step 1.1 Press the up arrow key (4A) once. The following message is displayed:

SET TO DEFAULT

Step 1.2 Press the NEW DATA key. The following message is displayed:

SET TO DEFAULT
PRESS ENTER

Step 1.3 Press the ENTER key. The system must now be completely programmed starting with
step 2. The following message may appear intermittently, indicating the system requires calibration (refer
to Section 6 of see SIG-00-00-02, Model 3000 GCP Instruction and Installation Manual,):

SETUP T1 AND T2
REQUIRED

The following message is displayed when installation of default parameters is complete.

SET TO DEFAULT
COMPLETE

NOTE NOTE

The word COMPLETE momentarily appears in the above display after 2
seconds.

13.3.2 APPLICATION PROGRAMMING

NOTE NOTE

The value/parameter messages displayed in the following steps indicate the
system default settings. If the current data displayed is correct, do not press the
NEW DATA key but simply press the down arrow key (¥) to advance to the next

step.
Step 2 Press the PROGRAM key. The following message is displayed:
PROGRAM NUMBER
OF TRACKS: 2
Step 2.1 Press the NEW DATA key.
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Step 2.2 Enter the number of tracks (1 or 2) which are monitored by the system.
Step 2.3 Press the ENTER key.

Step 3 Press the down arrow key (¥) once. One of the following messages is displayed, depending on
the processor module installed:

PROGRAM PROGRAM T1
FREQUENCY: FREQUENCY:
790 790
Step 3.1 Press the NEW DATA key.
Step 3.2 Enter the frequency of the transceiver module (45 to 999 Hz).
Step 3.3 Press the ENTER key.
Step 3.4 If the system is equipped with an 80014 or 80044 processor, proceed to step 4.
Step 3.5 If the system is equipped with an 80214 processor, press the TRACK 2 key and repeat

steps 3.1, 3.2, and 3.3 for track 2.

NOTE NOTE

Generally used to highlight certain information relating to the topic under

discussion.

Step 3.6 Press the TRACK 1 key.
Step 4 Press the down arrow key (¥) once. The following message is displayed:

PROGRAM T1

UNIDIRECTIONAL
Step 4.1 Press the NEW DATA key. The system application for the track indicated toggles
between unidirectional and bidirectional each time the NEW DATA key is pressed.
Step 4.2 Press the ENTER key when the desired application is displayed.
Step 4.3 If the system was programmed for one track in step 2.2, proceed to step 5.
Step 4.4 If the system was programmed for two tracks in step 2.2, press the TRACK 2 key and
repeat steps 4.1 and 4.2 for track 2.
Step 4.5 Press the TRACK 1 key.
Step 5 Press the down arrow key (¥) once. The following message is displayed:

PROGRAM T1 XMIT
LEVEL: MEDIUM

Step 5.1 Press the NEW DATA key. The transceiver-transmit level for the track indicated toggles
between MEDIUM and MAXIMUM each time the NEW DATA key is pressed.
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Step 5.2 Press the ENTER key when the desired transmit level is displayed.
Step 5.3 If the system was programmed for one track in step 2.2, proceed to step 6.
Step 5.4 If the system was programmed for two tracks in step 2.2, press the TRACK 2 key and
repeat steps 5.1 and 5.2 for track 2.
Step 5.5 Press the TRACK 1 key.
Step 6 Press the down arrow key (¥) once. The following message is displayed:
PROGRAM T1
PREDICTOR
Step 6.1 Press the NEW DATA key. The mode of operation for the track indicated toggles
between PREDICTOR and MOTION SENSOR each time the NEW DATA key is pressed.
Step 6.2 Press the ENTER key when the desired mode of operation is displayed.
Step 6.3 If the system was programmed for one track in step 2.2, proceed to step 7
Step 6.4 If the system was programmed for two tracks in step 2.2, press the TRACK 2 key and
repeat steps 6.1 and 6.2 for track 2.
Step 6.5 Press the TRACK 1 key.
Step 7 Press the down arrow key (¥) once. The following message is displayed:
PROGRAM T1

WARNING TIME: 35

Step 7.1 Press the NEW DATA key.
Step 7.2 Enter the warning time for the track indicated (25 to 99).
Step 7.3 Press the ENTER key.
Step 7.4 If the system was programmed for one track in step 2.2, proceed to step 8
Step 7.5 If the system was programmed for two tracks in step 2.2, press the TRACK 2 key and
repeat steps 7.1, 7.2, and 7.3 for track 2.
Step 7.6 Press the TRACK 1 key.
Step 8 Press the down arrow key (W) once. The following message is displayed:
PROGRAM T1
APPROACH:
3000
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NOTE

The approach distance display shown above alternates with the following
display:

PROGRAM T1
COMPUTED:
3240

The value indicated is the approach distance computed by the system during
calibration (Section 6, SIG-00-00-02, Model 3000 GCP Instruction and
Installation Manual).

Step 8.1 Press the NEW DATA key.
Step 8.2 Enter the approach distance for the track indicated (0000 to 9999) (value is in feet).
Step 8.3 Press the ENTER key.
Step 8.4 If the system was programmed for one track in step 2.2, proceed to step 9.
Step 8.5 If the system was programmed for two tracks in step 2.2, press the TRACK 2 key and
repeat steps 8.1, 8.2, and 8.3 for track 2.
Step 8.6 Press the TRACK 1 key.
Step 9 Press the down arrow key (¥) once. The following message is displayed:
PROGRAM UAX

PICKUP DELAY: 25

Step 9.1 Press the NEW DATA key.
Step 9.2 Enter the pickup delay time (0 (OFF) to 500 seconds) for UAX 1.

WARNING

WHEN THE UAX FEATURE IS OFF (0 IS ENTERED), THE FRONT PANEL
UAX TERMINALS HAVE NO CONTROL OVER PRIME RELAY DRIVE.

Step 9.3 Press the ENTER key.

Step 10 Press the down arrow key (¥) once. The following message is displayed:

PROGRAM ENA/UAX2
PICKUP DELAY: 25

Step 10.1 Press the NEW DATA key.
Step 10.2 Enter the pickup delay time (0 (ENA) to 500 seconds) for UAX 2.
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NOTE

Step 10.3 Press the ENTER key.
Step 11 Press the down arrow key (¥) once. The following message is displayed:
PROGRAM T1
ISLAND: 0
Step 11.1 Press the NEW DATA key.
Step 11.2 Enter the island distance for the track indicated (0 to 999 feet).
Step 11.3 Press the ENTER key.
Step 11.4 If the system was programmed for one track in step 2.2, proceed to step 12.
Step 11.5 If the system was programmed for two tracks in step 2.2, press the TRACK 2 key and
repeat steps 11.1, 11.2, and 11.3 for track 2.
Step 11.6 Press the TRACK 1 key.
Step 12 Press the down arrow key (W) once. The following message is displayed:
PROGRAM
NUMBER
OF DAXS: 0
Step 12.1 Press the NEW DATA key.
Step 12.2 Enter the number of DAX circuits in the system (0 to 4 possible with 80014 processor, 0

NOTE

When UAX2 is programmed to zero (0) seconds, the terminal functions as ENA
with no pickup delay and is typically used for cascading multiple GCP outputs.

to 8 possible with 80044 and 80214 processors).

NOTE

NOTE

For 3000 GCP’s equipped with an 80044 or 80214 Processor Module, numbers
representing four additional DAX circuits (5 through 8) can be entered; however,
these entries are reserved exclusively for 8-DAX GCP Models 3008 and 3008D2.
Because GCP Models 3000, 3000D2, and 3000D2L can only accommodate a
maximum of two DAX modules (four DAX circuits), the parameters for DAX
circuits identified as E(5), F(6), G(7), and H(8) will be displayed on these units (if
the number of DAX circuits entered is greater than 4), but will be ignored by the
system.

Step 12.3 Press the ENTER key.
Step 12.4 If O (zero) is entered in step 12.2, proceed to step 16.
Step 12.5 If a number from 1 to 8 is entered, proceed to step 13.
Step 13 Press the down arrow key (¥) once. The following message is displayed:
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PROGRAM DAX A
TRACK: 1
Step 13.1 Press the NEW DATA key.
Step 13.2 Enter the track assignment for the DAX indicated (1 for T1 or 2 for T2). The default DAX

fortrack 1is A, C, E, & G. The default DAX for track 2 is B, D, G, & H.
Step 13.3 Press the ENTER key.

Step 14 Press the down arrow key (W) once. One of the following message is displayed, depending on
the processor module installed.

PROGRAM DAX PROGRAM DAX
A A
DISTANCE: 0 DISTANCE:
PREEMPT
Step 14.1 Press the NEW DATA key.
Step 14.2 Enter the offset distance for the DAX indicated (0 (PREEMPT) to 9999 feet).
Step 14.3 Press the ENTER key.

Step 15 Press the down arrow key (W) once. One of the following message is displayed, depending on
the processor module installed:

PROGRAM
A
WARNING TIME:

DAX

35

PROGRAM
A
WARNING TIME:

DAX

45

Step 15.1 Press the NEW DATA key.

Step 15.2 Enter the warning time for the DAX indicated (25 to 99 seconds).

Step 15.3 Press the ENTER key.

Step 15.4 If two or more DAX circuits were selected in step 12.2, repeat steps 13 through 15.3 for

each additional DAX.

Step 16 Press the down arrow key (¥) once. The following message is displayed:
PROGRAM
SLAVING
MASTER
Step 16.1 Press the NEW DATA key. The display toggles between MASTER and SLAVE each

time the NEW DATA key is pressed

Step 16.2 Select the slaving status for the 3000 GCP case (MASTER or SLAVE).
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Step 16.3 Press the ENTER key.

Step 17 Press the down arrow key (W) once. One of the following messages will be displayed, depending
on the current status of the password feature:

PROGRAM PROGRAM
PASSWORD or | PASSWORD
DISABLED ENABLED

To leave the password feature in its current status, proceed to step 18.
To enable the password feature, proceed to step 17.1.

To change the current password code, proceed to step 17.7.

To disable the password feature, proceed to step 17.15.

13.3.3 ENABLE PASSWORD

Step 17.1 Press the NEW DATA key. The following message is displayed:
ENTER NEW
PASSWORD:

Step 17.2 Enter the new four-digit password.

Step 17.3 Press the ENTER key. The following message is displayed:

CONFIRM NEW

PASSWORD:
Step 17.4 Re-enter the new password.
Step 17.5 Press the ENTER key. The following message is displayed, indicating that the password

feature is enabled and the password is installed:

PROGRAM
PASSWORD
ENABLED
Step 17.6 Proceed to step 18.
13.3.4 CHANGE PASSWORD
Step 17.7 Press the NEW DATA key. The following message is displayed:
ENTER OLD
PASSWORD:
Step 17.8 Enter existing four-digit password.
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Step 17.9 Press the ENTER key. The following message is displayed:

ENTER NEW
PASSWORD:

Step 17.10 Enter new four-digit password.

Step 17.11 Press the ENTER key. The following message is displayed:

CONFIRM NEW
PASSWORD:

Step 17.12 Re-enter the new password.

Step 17.13 Press the ENTER key. The following message is displayed, indicating that the new
password is installed:

PROGRAM
PASSWORD
ENABLED

Step 17.14 Proceed to step 18.

13.3.5 DISABLE PASSWORD

Step 17.15 Press the NEW DATA key. The following message is displayed:

ENTER OLD
PASSWORD:

Step 17.16 Enter the current four-digit password.

Step 17.17 Press the ENTER key. The following message is displayed:

ENTER NEW
PASSWORD:

Step 17.18 Press the CLEAR key. The following message is displayed, indicating that the password
feature is disabled:

PROGRAM
PASSWORD
DISABLED
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NOTE NOTE

Steps 18 through 25.2 apply to the Data Recorder Module (80015/80115).
Perform these steps as required.

13.3.6 DATA RECORDER PROGRAMMING

Step 18 Press the down arrow key (W) once. One of the following messages is displayed, depending
upon the current data recorder status:

PROGRAM PROGRAM

RECORDER NOT or | RECORDER

INSTALLED INSTALLED
Step 18.1 Press the NEW DATA key. Each time the NEW DATA key is pressed, the entry toggles
between NOT INSTALLED and INSTALLED.

. If the data recorder option is to be used, select INSTALLED.
If the data recorder option is not to be used, select NOT INSTALLED.

Step 18.2 Press the ENTER key when the applicable data recorder option is displayed.
Step 18.3 If INSTALLED is selected, proceed to step 19.

NOTE NOTE

Steps 19 through 22.3 set the RS232C interface port parameters to enable the
3000 GCP to communicate with an external PC or printer, and may be performed
at a future date prior to downloading recorded data to a PC or printing.

An external PC or printer, may be connected to the data recorder module
(80015/80115) via the 9-pin RS232C connector located on the front edge of the
module. Refer to the applicable PC software or printer manufacturer's manual to
determine the appropriate values to enter.

Step 18.4 If NOT INSTALLED is selected, proceed to step 26.

Step 19 Press the down arrow key (W) once. The following message is displayed:

PROGRAM RS-232-C
BAUD RATE: 9600

Step 19.1 Press the NEW DATA key.
Step 19.2 Use the up (A) or down (V) arrow keys to display the PC/printer baud rate (300, 1200,
2400, 4800, or 9600).

° The default value for units equipped with an 80014 Processor module is 300.

. The default value for units equipped with an 80044 or 80214 Processor module is

9600.
Step 19.3 Press the ENTER key.
Step 20 Press the down arrow key (¥) once. The following message is displayed:
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PROGRAM RS-232-C

DATA BITS: 8
Step 20.1 Press the NEW DATA key.
Step 20.2 Use the up (A) or down (V) arrow keys to display the number of data bits for the
PCl/printer (7 or 8).
. The default value for units equipped with an 80014 Processor module is 7.
. The default value for units equipped with an 80044 or 80214 Processor module is
8.
Step 20.3 Press the ENTER key.
Step 21 Press the down arrow key (¥) once. The following message is displayed:
PROGRAM RS-232-C
STOP BITS: 1
Step 21.1 Press the NEW DATA key.
Step 21.2 Use the up (A) or down (V) arrow keys to display the number of stop bits for the
PCl/printer (1 or 2).
. The default value for units equipped with an 80014 Processor module is 2.
° The default value for units equipped with an 80044 or 80214 Processor module is
1.
Step 21.3 Press the ENTER key.
Step 22 Press the down arrow key (W) once. The following message is displayed:
PROGRAM RS-232-C
PARITY: NONE
Step 22.1 Press the NEW DATA key.
Step 22.2 Use the up (A) or down (V) arrow keys to display the type of parity used by the

PC/printer (NONE, ODD, EVEN, MARK, or SPACE).
Step 22.3 Press the ENTER key.

Step 23 Press the down arrow key (V¥) until the date display message (similar to that shown below)
appears.

PROGRAM DATE
FRI 07 JUL 2007

Step 23.1 Press the NEW DATA key. The cursor appears at the first digit of the day-of-the-month
entry.
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Step 23.2 Enter the day of the month.
. The entry must consist of two digits (01, 12, 27, etc.).
° When the second digit is entered, the cursor moves to the first letter of the month
entry.
Step 23.3 Use the up (A) or down (V) arrow keys to display the desired month entry.
Step 23.4 Press the NEW DATA key. The cursor appears at the first digit of the year entry.
Step 23.5 Enter all four digits for the year entry (1999, 2000, etc.). As the last digit is entered, the

applicable day of the week is automatically displayed and the cursor moves to the first letter of the day-of-
the-week entry.

Step 23.6 Review all time entries and change any if necessary.
Step 23.7 Press the ENTER key.

Step 24 Press the down arrow key (Y) once. A time display message similar to that shown below
appears.

PROGRAM TIME
12:45:56 (24 HR)

Time is displayed in hours:minutes:seconds (hh:mm:ss) format.
Step 24.1 Press the NEW DATA key. The cursor appears at the first digit of the hours entry.
Step 24.2 Enter the hours. The entry must consist of two digits (01, 02. etc.).

When the second digit is entered, the cursor moves to the first digit of the minutes entry.

NOTE

If 24-hour (military) time format is used, be sure to enter the hours in the same
format (01, 12, 18, 21, etc.).

Step 24.3 Enter the minutes. The entry must consist of two digits (01,12, 21, etc.).

. When the second digit is entered, the cursor moves to the first digit of the
seconds entry.

NOTE NOTE

To ensure precise time setting, it may be helpful to set the minutes entry
approximately two minutes ahead of the actual time to allow sufficient time to
complete steps 24.4 and 24.5 below. Then, when the entered minutes time
arrives, step 24.6 can be performed.

Step 24.4 Enter the seconds. The entry must consist of two digits (01, 12, 21, etc.).
° When the second digit is entered, the cursor moves to the first character of the
time format (AM, PM, 24 HR) entry.
Step 24.5 Use the up (A) or down (V) arrow keys to display the desired time format entry.
° When using 24-hour (military) format, follow the time entry with 24 HR.

When using standard 12-hour format, follow the time entry with AM or PM,
whichever is appropriate.
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Step 24.6 Press the ENTER key at the exact second when real time coincides with the time entered
on the display.

Step 24.7 Verify that the seconds portion of the display is advancing.

Step 25 Press the down arrow key (W) once. The following daylight savings time message is displayed.

PROGRAM
DAYLIGHT
SAVINGS: OFF

NOTE

Safetran Systems software does not support the changes passed by the US
Congress in regards to shifting Daylight Savings Time from the traditional dates
as has been the case since October/November 2007.

Step 25.1 Press the NEW DATA key. Each time the NEW DATA key is pressed, the entry toggles
between OFF and ON.

° If daylight savings time is to be used, select ON and the recorder will change the
time setting automatically at the beginning (2:00 a.m. on the first Sunday in April)
and end (2:00 a.m. on the last Sunday in October) of the daylight savings time

period.
. If daylight savings time is not to be used, select OFF.
Step 25.2 Press the ENTER key when the applicable condition is displayed.

13.3.7 EXTENDED APPLICATION PROGRAMMING

Step 26 Press the FUNCTION key. The following message is displayed:

T1 SWITCH TO MS

EZ LEVEL: 10
Step 26.1 Press the NEW DATA key.
Step 26.2 Enter the EZ level at which the indicated track circuit switches from predictor to motion
sensor mode (0 (OFF) to 100).
Step 26.3 Press the ENTER key.
Step 26.4 If a single track is selected in step 2.2, proceed to step 27.
Step 26.5 If the system is programmed for two tracks, press the TRACK 2 key and repeat steps
26.1 through 26.3 above for track 2.
Step 26.6 Press the TRACK 1 key.
Step 27 Press the down arrow key (¥) once. The following message is displayed:

TRANSFER DELAY
MS TO GCP T1: OFF
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Step 27.1 Press the NEW DATA key.

Step 27.2 Enter the amount of time that the indicated track circuit will remain in the motion sensor
mode before reverting to the grade crossing predictor mode (0 (OFF) to 500 seconds).

NOTE

The Transfer Delay and the Advance Preempt Timer functions both exercise
control of the MS/GCP CONTROL terminal; therefore, only one of these
functions may be used at one time.

Step 27.3 Press the ENTER key.

Step 27.4 If the system was programmed for one track in step 2.2, proceed to step 27.7.

Step 27.5 If the system was programmed for two tracks, press the TRACK 2 key and repeat steps
27.1 through 27.3 for track 2.

Step 27.6 Press the TRACK 1 key.

Step 27.7 If the system is equipped with an 80214 Processor Module having a revision level of

AOQ1E or later and a transfer delay value of 1 to 500 seconds is set in step 27.2, proceed to step 28.

Step 27.8 If the system is equipped with an 80044 processor module or an 80214 Processor
Module having a revision level of AO1D or earlier or the transfer delay value set in step 27.2 is 0 (OFF),
proceed to step 29.

Step 28 Press the down arrow key (¥) once.
NOTE

If one or more DAX circuits are selected (step 12.2) and corresponding DAX distance values greater than
zero are assigned (step 14.2), the following message displays:

TRANSFER MS TO
GCP DAX A: OFF

If no DAX circuits are selected (step 12.2) or no distance value is set for the assigned DAX circuit (step
14.2), the following message displays. When this occurs, proceed to step 29.1

PRIME PREDICTION
OFFSET T1: OFF

Step 28.1 Press the NEW DATA key. The display toggles between OFF and ON each time the
NEW DATA key is pressed.
Step 28.2 Press the ENTER key when the desired low EZ detection entry is displayed.
Step 28.3 If two or more DAX circuits are selected (step 12.2), repeat steps 28 through 28.2 for
each additional DAX circuit.
Step 28.4 If the system was programmed for two tracks (step 2.2), press the TRACK 2 key and
repeat steps 28.1 through 28.3 for track 2.
Step 28.5 Press the TRACK 1 key.
Step 29 Press the down arrow key (¥) once. The following message displays:
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PRIME PREDICTION
OFFSET T1: OFF

WARNING

ENTERING AN INCORRECT DAX AND/OR PRIME PREDICTION OFFSET
DISTANCE MAY RESULT IN SHORT OR NO WARNING TIME.

WHEN A GCP TRACK CIRCUIT INCLUDES AN ISLAND, DO NOT USE
PRIME PREDICTION OFFSET (PPO). WHEN A PPO DISTANCE (OTHER
THAN 0) IS ENTERED, THE ISLAND CIRCUIT DOES NOT DE-ENERGIZE
THE PRIME OUTPUT. THE WARNING SYSTEM WILL RECOVER WITH A
TRAIN OCCUPYING THE ISLAND CIRCUIT AFTER THE PRIME PICKUP

TIMER RUNS.
Step 29.1 Press the NEW DATA key.
Step 29.2 Enter the prime prediction offset distance for the indicated track (0 (OFF) to 9999 feet).
Step 29.3 Press the ENTER key.
Step 29.4 If the system was programmed for one track in step 2.2, proceed to step 29.7.
Step 29.5 If the system was programmed for two tracks, press the TRACK 2 key and repeat steps
29.1 through 29.3 for track 2.
Step 29.6 Press the TRACK 1 key.
Step 29.7 If the system is equipped with an 80214 Processor Module having a revision level of

AO1E or later and the prime prediction offset distance is set to a value greater than 0, proceed to step 30.
Step 29.8 If the prime prediction offset distance is set to OFF, proceed to step 32.

Step 30 Press and release the up arrow key (A) until the following message displays:

TRANSFER MS TO
GCP PRIME T1: OFF

Step 30.1 Press the NEW DATA key. The display toggles between OFF and ON each time the
NEW DATA key is pressed.

Step 30.2 Press the ENTER key when the desired transfer timer function is displayed

Step 30.3 If the system was programmed for two tracks (step 2.2), press the TRACK 2 key and
repeat steps 30.1 and 30.2 for track 2.

Step 30.4 Press the TRACK 1 key.

Step 31 Press and release the down arrow key (¥) until the following message is displayed:

PICKUP DELAY
PRIME: 15

Step 31.1 Press the NEW DATA key.
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Step 31.2 Enter the length of time from the point at which motion ceases in the approach until the
gates pick up (8 to 500 seconds).

Step 31.3 Press the ENTER key.

Step 32 Press the down arrow key (W) once. The following message is displayed only when the
system is programmed for one or more DAX:

PICKUP DELAY

DAX A: 15
Step 32.1 Press the NEW DATA key.
Step 32.2 Enter the length of time from the point at which motion ceases in the indicated DAX

approach until the gates pick up when a train stops in the DAX approach (0 (OFF) to 500 seconds).

Step 32.3 Press the ENTER key.
Step 32.4 Repeat steps 32 through 32.3 for each additional DAX circuit in the system (B, C, and D).
Step 33 Press the down arrow key (¥) once. The following message is displayed:
COMPENSATION
VALUE T1: 1300

WARNING
THE DEFAULT COMPENSATION VALUE IS AUTOMATICALLY
CALCULATED BY THE 3000 GCP SYSTEM. DO NOT CHANGE THIS VALUE
WITHOUT PROPER INSTRUCTIONS.

Step 33.1 Press the NEW DATA key.
Step 33.2 Enter the compensation value for the track indicated (1000 to 2000).
Step 33.3 Press the ENTER key.
Step 33.4 If the system was programmed for one track in step 2.2, proceed to step 33.7.
Step 33.5 If the system was programmed for two tracks, press the TRACK 2 key and repeat steps
33.1, 31.2, and through 33.3 for track 2.
Step 33.6 Press the TRACK 1 key.
Step 33.7 If the system is equipped with an 80044 or 80214 Processor module, proceed to step 34.
Step 33.8 If the system is equipped with an 80014 Processor module, proceed to step 36.
Step 34 Press the down arrow key (¥) once. The following message is displayed:

T1 ENHANCED

DETECTION:

OFF
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WARNING

RUST BUILD-UP ON THE RAILS MAY NOT ALLOW TRACK SHUNTING TO
OCCUR EVEN THOUGH ENHANCED DETECTION IS PROGRAMMED TO
ON. IF RUST WERE TO BUILD UP TO A DEGREE THAT NO TRACK
SHUNTING OCCURS (EZ DOES NOT CHANGE), THE MODEL 3000 GCP
WILL NOT SENSE TRAIN MOVEMENTS.

DO NOT CONNECT THE DC SHUNTING ENHANCER PANEL TO THE 3000
GCP UAX (UAX1) TERMINALS IF OTHER WIRES ARE ALREADY
CONNECTED TO THESE TERMINALS.

IF THIS CONDITION EXISTS, CONTACT SAFETRAN ENGINEERING AT 1-
800-793-7233 BEFORE PROCEEDING.

NOTE NOTES

Intermittent poor shunting can result just about anywhere due to numerous

causes but generally occurs due to infrequent track usage, lightly weighted cars,

passenger and transit operation, spillage from rail cars, and rail contamination.

Lack of any shunting generally occurs in dark territory where no DC or AC track

circuits exist and few trains run.

Track shunting in dark territory can be easily improved using methods similar to

those employed in style-C track circuits. This involves the use of one insulated

joint at the far end of each approach and the application of a DC voltage to the

track at the crossing to improve shunting and thus allow the 3000 Enhanced

Detection software to function properly.

The Safetran DC Shunting Enhancer Panel, 80049, (see Section 3) provides a

cost effective solution for improving shunting in dark territory:

e A nominal 6 volts DC is applied to the track at the crossing to break down
the film on the rails.

e This DC voltage is isolated from the battery.

e A minimum of two insulated joints are required, one at the far end of each
approach.

e The DC Shunting Enhancement Panel can also be easily incorporated in
applications involving overlapping approaches from two or more crossings.

e Narrow-band termination shunts must be used. Do not use wideband or
hardwire shunts for terminations.

Step 34.1 Press the NEW DATA key. The ED operating mode for track 1 toggles between ON and
OFF each time the NEW DATA key is pressed.
Step 34.2 Press the ENTER key when the desired mode status is displayed.
Step 34.3 If the system was programmed for one track in step 2.2, proceed to step 34.6.
Step 34.4 If the system was programmed for two tracks, press the TRACK 2 key and repeat steps
34.1 and 34.2 above for track 2.
Step 34.5 Press the TRACK 1 key.
Step 34.6 If the ED operating mode is programmed to ON, proceed to step 35.
Step 34.7 If the ED operating mode is programmed to OFF, proceed to step 37.
Step 35 Press the down arrow key (¥) once. The following message is displayed:
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BACK TO BACK

T1 AND T2: NO
Step 35.1 Press the NEW DATA key. The back-to-back display toggles between NO and YES each
time the NEW DATA key is pressed.
NOTE

Select YES when two unidirectional units are in the same 3000 GCP case and the associated
approaches are located on opposite sides of the same pair of insulated joints.

Step 35.2 Press the ENTER key when the applicable condition is displayed.

Step 36 Press the down arrow key (¥) once. The following message is displayed:

STATION STOP
TIMER T1: 10

WARNING
IN SOFTWARE VERSIONS J AND EARLIER, WHEN THE STATION STOP
TIMER IS PROGRAMMED TO A TIME OTHER THAN 10 SECONDS
(MINIMUM VALUE), THERE MUST NOT BE ANY TRAIN MOVES
APPROACHING THE CROSSING BETWEEN THE TIME A TRAIN LEAVES
THE ISLAND AT THE CROSSING AND THE PROGRAMMED TIME OF THE
STATION STOP TIMER ELAPSES

NOTES

1. In software versions J and earlier, the Station Stop Timer can be
programmed to run for up to a maximum of 500 seconds, but should normally be
left at the default setting of 10 seconds.

2. The timer is initiated automatically after a train leaves the island circuit
and operates in conjunction with the enhanced detection logic.
3. If the train makes a station stop after passing the crossing, the timer can

be programmed for up to 500 seconds to prevent tail rings due to poor shunting
after the train has stopped and then departs from the station.

4. This timer is active only if Enhanced Detection is programmed ON.

Step 36.1 Press the NEW DATA key.

Step 36.2 Enter the required Station Stop Timer value on the alphanumeric keypad (10 to 500).

NOTE NOTE

1. This entry is used when a passenger station platform is located within
the 3000 GCP approach.
2. The value entered on the keypad establishes the time interval (in
seconds) that the internal loss-of-shunt timer is inhibited.

Step 36.3 Press the ENTER key when the desired time interval is displayed.
Step 36.4 If the system was programmed for one track in step 2.2, proceed to step 37.
Step 36.5 If the system was programmed for two tracks, press the TRACK 2 key and repeat steps
36.1, 34.2, and through 36.3 for track 2.
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Step 37

Step 37.1
Step 37.2
Step 37.3
Step 37.4

Step 37.5
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Press the TRACK 1 key.

Press the down arrow key (¥) once. The following message is displayed:

NUMBER OF TRACK
WIRES T1: 4

Press the NEW DATA key.

Enter the number of track wires for the indicated track (4 or 6).

Press the ENTER key.

If the system was programmed for one track in step 2.2, proceed to step 37.7.

If the system was programmed for two tracks, press the TRACK 2 key and repeat steps

37.1, 35.2, and through 37.3 for track 2.

Step 37.6
Step 37.7
Step 37.8

Step 38

Step 38.1
step 38.6.

Step 38.2

NOTES

Step 38.3
Step 38.4

Step 38.5

S-00-93-01
Version: D.2

Press the TRACK 1 key.
If the system is equipped with an 80044 or 80214 Processor Module, proceed to step 38.
If the system is equipped with an 80014 processor module, proceed to step 44.

Press the down arrow key (Y) once. The following message is displayed:

T1LOW EX
ADJUSTMENT:
0

If Low EX Adjustment is required for track 1, proceed to step 38.2; otherwise, proceed to

Press the NEW DATA key.

WARNING

DO NOT ARBITRARILY REDUCE THE EX OPERATING THRESHOLD.
IMPROPER ADJUSTMENT MAY CAUSE SHORT OR NO WARNING TIME.

1. The EX operating threshold has been reduced to 39 in the 80044 and
80214 processors and should be low enough for most applications.
2. Before reducing the threshold, thoroughly test the ballast at the location

to determine whether conditions permit the threshold reduction (see Section 7 of
SIG-00-00-02, Model 3000 GCP Instruction and Installation Manual, paragraph
7.7.3.2 for the Low EX Test Procedure).

Enter the low EX threshold adjustment value for the indicated track (O to 5).
Press the ENTER key.

If the system was programmed for one track in step 2.2, proceed to step 38.8.
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Step 38.6 If the system was programmed for two tracks, press the TRACK 2 key and repeat steps
38.2, 36.3, and through 38.4 for track 2.

Step 38.7 Press the TRACK 1 key.

Step 38.8 If the system is equipped with an 80214 Processor Module having a revision level of

9V121- AOLC or later, proceed to step 39.

Step 38.9 If the system is equipped with an 80044 processor module or an 80214 Processor
Module having a revision level of 9V121— A01B or earlier, proceed to step 44.

Step 39 Press the down arrow key (¥) once. The following message is displayed:

LOW EZ DETECTION
EZ=70 T1:.0FF

Step 39.1 Press the NEW DATA key. The entry toggles between ON and OFF each time the NEW
DATA key is pressed.

NOTE NOTES

1. When programmed ON this function detects a significant reduction of
EZ.
2. Low EZ detection occurs when EZ is constantly less than 70 for a period

of time exceeding the Low EZ Detection Timer value (see Section 4 of SIG-00-
00-02, Model 3000 GCP Instruction and Installation Manual, paragraph 4.17.4).

Step 39.2 Press the ENTER key when the desired low EZ detection entry is displayed.

Step 39.3 If the system was programmed for one track in step 2.2, proceed to step 39.6.

Step 39.4 If the system was programmed for two tracks, press the TRACK 2 key and repeat steps
39.1 and 39.2 for track 2.

Step 39.5 Press the TRACK 1 key.

Step 39.6 If low EZ detection is programmed to ON, proceed to step 40.

Step 39.7 If low EZ detection is programmed to OFF, proceed to step 41.

Step 40 Press the down arrow key (¥) once. The following message is displayed:

LOW EZ DETECTION

TIMER: 10
Step 40.1 Press the NEW DATA key.
Step 40.2 Enter the value for low EZ detection timer (02 to 99 minutes).

NOTE NOTE

When programmed, the positive start function enables the immediate activation
of the crossing warning device whenever the track circuit EZ level drops below
the programmed positive start EZ value.

Step 40.3 Press the ENTER key.
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Step 40.4 If the system was programmed for one track in step 2.2, proceed to step 41.

Step 40.5 If the system was programmed for two tracks, press the TRACK 2 key and repeat steps
40.1 through 40.3 for track 2.

Step 40.6 Press the TRACK 1 key.

Step 41 Press the down arrow key (W) once. The following message is displayed:

POSITIVE START
EZ LEVEL T1:
OFF

Step 41.1 Press the NEW DATA key.

NOTE NOTE

When programmed, the positive start function enables the activation of the
crossing warning device when ever the track circuit EZ level drops below the
programmed positive start EZ value.

Step 41.2 Enter the positive start EZ level value (00 (OFF) to 99).

Step 41.3 Press the ENTER key.

Step 41.4 If the system was programmed for one track in step 2.2, proceed to step 41.7.

Step 41.5 If the system was programmed for two tracks, press the TRACK 2 key and repeat steps
41.1 through 41.3 for track 2.

Step 41.6 Press the TRACK 1 key.

Step 41.7 If the positive start EZ level value is set to 00 (NONE), proceed to step 43.

Step 41.8 If the positive start EZ level value is set to a value between 01 and 99, proceed to step
42.

Step 42 Press the down arrow key (¥) once. The following message is displayed:

NOTE

This display appears only when the Positive Start EZ Level option is enabled.

POSITIVE START
TIMEOUT T1: NONE

Step 42.1 Press the NEW DATA key.

Step 42.2 Enter the positive start timeout value (NONE (0) to 99 minutes).

NOTE NOTE

The programmed value determines when Continuous Positive Start timeout will

occur.
Step 42.3 Press the ENTER key.
Step 42.4 If the system was programmed for one track in step 2.2, proceed to step 43.
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Step 42.5 If the system was programmed for two tracks, press the TRACK 2 key and repeat steps
42.1 through 42.3 for track 2.
Step 42.6 Press the TRACK 1 key.
Step 43 Press the down arrow key (¥) once. The following message is displayed:
SET AT OPERATION

OUT: NORMAL

Step 43.1 Press the NEW DATA key. The entry toggles between NORMAL and DIAGNOSTICS
each time the NEW DATA key is pressed.

NOTE

This function allows the automatic transfer (AT) output to be utilized either as a
drive for an external Automatic Transfer unit or as an error indication signal. To
select normal External Automatic Transfer unit operation, select NORMAL. To
select the AT error indication function, select DIAGNOSTICS.

Step 43.2 Press the ENTER key when the desired automatic transfer function is displayed.
Step 43.3 If a Data Recorder module or a SEA/R node is installed, proceed to step 44.
Step 43.4 If no data recorder is installed, proceed to step 46.
Step 44 Press the down arrow key (¥) once. The following message is displayed:
DIAGNOSTIC
MESSAGES:
ON

NOTE NOTE

This display appears only when a Data Recorder module is installed or when a
SEA/R Node has been programmed into the GCP from a SEA/R.

Step 44.1 Press the NEW DATA key. The entry toggles between ON and OFF each time the NEW
DATA key is pressed.

NOTE NOTE

When programmed ON and this function allows a large number of new GCP
diagnostic messages to be sent to either the Data Recorder module or the
SEA/R recorder by the 80214 software.

Step 44.2 Press the ENTER key when the desired entry is displayed.
Step 44.3 If Diagnostic Messages are programmed to ON, proceed to step 45.
Step 44.4 If Diagnostic Messages are programmed to OFF, proceed to step 46.
Step 45 Press the down arrow key (¥) once. The following message is displayed:
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DAX
MESSAGES:
OFF
Step 45.1 Press the NEW DATA key. The entry toggles between ON and OFF each time the NEW
DATA key is pressed.
Step 45.2 Press the ENTER key when the desired entry is displayed.
Step 46 Press the down arrow key (¥) once. The following message is displayed:

ADVANCE PREEMPT

TIMER: OFF
Step 46.1 Press the NEW DATA key.
Step 46.2 Enter the advance preempt timer value (0 (OFF) TO 99).
NOTE

The value programmed sets the time interval between the start of traffic signal preemption and the start of
the crossing signals.

Step 46.3 Press the ENTER key when the desired entry is displayed.

Step 47 Press the down arrow key (¥) once. The following message is displayed:

MOTION SENSING

LEVEL T1:
NORMAL
NOTE
This function is normally used in conjunction with Transfer Delay timer operation.
Step 47.1 Press the NEW DATA key.
Step 47.2 Enter the motion sensing level value (NORMAL (0) to 100).
NOTE NOTES
1. The motion sensing level function enables control of motion sensitivity.
2. An entry of 0 (ZERO) produces a NORMAL indication on the display and
establishes motion sensitivity of approximately 30 mph at end of a 3000-foot
approach.
3. An entry of 100 produces maximum motion sensitivity of approximately 1
mph at the feed points and 2 mph within the approach(es).
Step 47.3 Press the ENTER key.
Step 47.4 If a single track was selected in step 2.2, proceed to step 48.
Step 47.5 If the system is programmed for two tracks, press the TRACK 2 key and repeat steps
47.1 through 47.3 for track 2.
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Step 47.6 Press the TRACK 1 key.

Step 48 Press the down arrow key (¥) once. The following message is displayed:

SET TO DEFAULT

NOTE

The routine performed by step 47 was performed in step 1, or it was not required.

This completes system application programming.
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13.4 CONDENSED PROGRAMMING PROCEDURES

The condensed programming procedures are provided in Table 13-3 through Table 13-9 as a reference
for system users who are familiar with the general programming procedure but require occasional
prompting during system programming.

The step numbers listed in the condensed procedures correspond with the step numbers in paragraph
13.3.

Table 13-3:
Set to Default
STEP KEY PRESSED DATA ENTRY KEY COMMENTS MESSAGE DISPLAYED
NO. SEQUENCE
T1 SWITCH TO MS
1 FUNCTION EZ LEVEL: 10
1.1 O SET TO DEFAULT
SET TO DEFAULT
12 NEW DATA PRESS ENTER
Setup message may intermittently appear; this
- I : SETUP T1 AND T2
|nd|c_ates that Calibration (page 52) is REQUIRED
required.
SET TO DEFAULT message displays when
installation of default parameters is complete.
13 ENTER After a delay of 2 seconds, the word SET TO DEFAULT
CQMPLETE momentarily appears in the COMPLETE
display.
The system must now be completely
reprogrammed starting with step 2.
Table 13-4:
Application Programming Procedures
STEP KEY PRESSED DATA ENTRY KEY COMMENTS MESSAGE DISPLAYED
NO. SEQUENCE
2 PROGRAM Default value is 2.
2.1 NEW DATA PROGRAM NUMBER OF
2.2 lor2 Enter number of tracks monitored TRACKS: 2
2.3 ENTER
3 O Default value is 790 Hz.
3.1 NEW DATA
3.2 45 to 999 Enter frequency of transceiver module. PROGRAM
FREQUENCY: 790 or
3.3 ENTER PROGRAM T1
3.4 If system is equipped with 80014 or 80044 FREQUENCY: 790
Processors, proceed to step 4. Display is determined by
35 TRACK 2 If system is equipped with 80214 Processor, | Processor module installed
press TRACK 2 key and repeat steps 3.1
thru 3.3 for track 2.
3.6 TRACK 1

NOTE

If the 80214 is installed in a single frequency case, the frequency for track 2 must
be the same as track 1, otherwise a Track 2 Frequency Error will occur

NOTE

STEP KEY PRESSED DATA ENTRY KEY COMMENTS MESSAGE DISPLAYED
NO. SEQUENCE
4 v Default is UNIDIRECTIONAL.
PROGRAM T1

4.1 NEW DATA System application toggles between UNIDIRECTIONAL

UNIDIRECTIONAL and BIDIRECTIONAL or

each time NEW DATA key is pressed. PROGRAM T1
4.2 ENTER Press ENTER key when desired application | BIDIRECTIONAL

is displayed.

13-29

S-00-93-01 April 2009, Revised September 2014

Version: D.2



MODEL 3000 GCP SYSTEM PROGRAMMING PARAMETERS

Table 13-4:
Application Programming Procedures (Continued)
STEP KEY PRESSED DATA ENTRY KEY COMMENTS MESSAGE DISPLAYED
NO. SEQUENCE
4.3 If system was programmed for one track in
step 2.2, proceed to step 5.
4.4 TRACK 2 If system was programmed for two tracks in
step 2.2, press TRACK 2 key and repeat
step 4.1 and 4.2 for track 2.
4.5 TRACK 1
5 Default is MEDIUM.
5.1 NEW DATA Transceiver transmit level toggles between
MEDIUM and MAXIMUM each time NEW
DATA key is pressed. PROGRAM T1 XMIT
5.2 ENTER Pressf ENTER key when desired transmit LEVEL: MEDIUM
level is displayed. or
5.3 If system was programmed for one track in PROGRAM T1 XMIT
step 2.2, proceed to step 6. LEVEL: MAXIMIUM
5.4 TRACK 2 If system was programmed for two tracks in
step 2.2, press TRACK 2 key and repeat
step 5.1 and 5.2 for track 2.
5.5 TRACK 1
6 A\ Default is PREDICTOR. PROGRAM T1
6.1 NEW DATA Display toggles between PREDICTOR and PREDICTOR
MOTION SENSOR each time NEW DATA
key is pressed.
6.2 ENTER Press ENTER key when desired mode of
operation is displayed.
6.3 If system was programmed for one track in
step 2.2, proceed to step 7.
6.4 TRACK 2 If system was programmed for two tracks in
step 2.2,, press TRACK 2 key and repeat
steps 6.1 & 6.2 for track 2.
6.5 TRACK 1
7 v Default is 35 seconds. PROGRAM T1
7.1 NEW DATA WARNING TIME: 35
7.2 25to 99 Enter track-warning time in seconds.
7.3 ENTER
7.4 If system was programmed for one track in
step 2.2, proceed to step 8
7.5 TRACK 2 If system was programmed for two tracks in
step 2.2, press TRACK 2 key and repeat
steps 7.1 thru 7.3 for track 2.
8 A\ Default is 3000 feet. ROGRAM T1
8.1 NEW DATA APPROACH: 3000
8.2 0000 to 9999 Enter approach distance in feet.
8.3 ENTER The approach distance
8.4 I'If system was programmed for one track in | display alternates with the
step 2.2, proceed to step 9. computed display:
8.5 TRACK 2 If system was programmed for two tracks in
step 2.2, press TRACK 2 key and repeat PROGRAM T1
steps 8.1, 8.2, and 8.3 for track 2. COMPUTED: 3240
9 A\ Default is 25 seconds. PROGRAM UAX1
9.1 NEW DATA PICKUP DELAY: 25
9.2 0 (OFF) to 500 Enter pickup delay time in seconds for UAX
1.
9.3 ENTER

WARNING

WHEN THE UAX FEATURE IS OFF (0 IS ENTERED), THE FRONT PANEL

UAX TERMINALS HAVE NO CONTROL OVER PRIME RELAY DRIVE.
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Table 13-4:
Application Programming Procedures (Continued)
STEP | KEY PRESSED | DATA ENTRY KEY COMMENTS MESSAGE DISPLAYED
NO. SEQUENCE
10 \ 4 Default is 25 seconds. PROGRAM ENA/UAX2
10.1 NEW DATA PICKUP DELAY: 25
10.2 0 (ENA) to 500 Enter pickup delay time for UAX 2 in
seconds.

NOTE

NOTE

When UAX2 is programmed to zero (0) seconds, the terminal functions as ENA
with no pickup delay and is typically used for cascading multiple GCP outputs.

Table 13-4:
Application Programming Procedures (Continued)
STEP KEY PRESSED DATA ENTRY KEY COMMENTS MESSAGE DISPLAYED
NO. SEQUENCE

10.3 | EnTER
11 \ 4 Default is O feet.
11.1 NEW DATA
11.2 0to 999 Enter island distance in feet.
11.3 ENTER
114 If system was programmed for one track in PROGRAM T1

step 2.2, proceed to step 12. ISLAND: 0
115 TRACK 2 If system was programmed for two tracks in

step 2.2, press TRACK 2 key and repeat

steps 11.1 thru 11.3 for track 2.
11.6 TRACK 1
12 v Default is 0. PROGRAM NUMBER

OF DAXS: 0

12.1 NEW DATA
12.2 Oto8 Enter number of DAX'’s in system.
12.3 ENTER
12.4 If O (zero) is entered in step 12.2, proceed to

step 16.
12.5 If a number from 1 to 8 is entered in step

12.2, proceed to step 13.

NOTE

NOTE

For 3000 GCP’s equipped with an 80044 or 80214 Processor Module, numbers
representing four additional DAX circuits (5 through 8) can be entered; however,
these entries are reserved exclusively for 8-DAX GCP Models 3008 and 3008D2.
Because GCP Models 3000, 3000D2, and 3000D2L can only accommodate a
maximum of two DAX modules (four DAX circuits), the parameters for DAX
circuits identified as E(5), F(6), G(7), and H(8) will be displayed on these units (if
the number of DAX circuits entered is greater than 4), but will be ignored by the
system.
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Table 13-4:
Application Programming Procedures (Concluded)
STEP KEY PRESSED DATA ENTRY KEY COMMENTS MESSAGE DISPLAYED
NO. SEQUENCE

13 \ 4 Default for track 1 is A, C, E, & G

Default for track 2is B, D, F, & H
13.1 | NEW DATA : PROGRAM DAX A
13.2 lor2 _|E_r21)ter DAX track assignment (1 for T1 or 2 for | TRACK: 1
13.3 ENTER
14 L] Default is O (preempt).
14.1 | NEW DATA PROGRAM DAX A
14.2 0 (PREEMPT) to Enter the DAX offset distance in feet. 8'5TANCE3 0

9999 r
14.3 |ENTER PROGRAM DAX A
DISTANCE: PREEMPT

15 \ 4 Default is 35 or 45 seconds depending on

Processor module

15.1 NEW DATA PROGRAM DAXA

WARNING TIME: 35

15.2 251099 Enter the DAX warning time in seconds. or
15.3 ENTER PROGRAM DAX A
15.4 If two or more DAX'’s are selected (step WARNING TIME: 45

12.2), repeat steps 13 through 15.3 for each
additional DAX.

16 L Default is MASTER.
16.1 NEW DATA The display toggles between Master and

Slave each time the NEW DATA key is

pressed. PROGRAM SLAVING
16.2 MASTER or SLAVE | Select the slaving status for the 3000 GCP MASTER

case.

16.3 ENTER

NOTE NOTE

Default is DISABLED. To leave the password feature in its current status,
proceed to step 18.

Table 13-5:
Password Programming Procedures
STEP KEY PRESSED DATA ENTRY KEY COMMENTS MESSAGE DISPLAYED
NO. SEQUENCE
17 v To enable the password feature (DISABLED | PROGRAM PASSWORD
is displayed), proceed to step 17. 1. DISABLED

or
PROGRAM PASSWORD
ENABLED

Display determined by current
password status

NOTE NOTE

To change the current password code (ENABLED is displayed), proceed to step
17. 7. To disable the password feature, proceed to step 17. 15.
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Table 13-5:
Password Programming Procedures (Concluded)
STEP KEY PRESSED DATA ENTRY KEY COMMENTS MESSAGE DISPLAYED
NO. SEQUENCE
17.1 NEW DATA ENTER NEW
17.2 el Enter new four-digit password. PASSWORD:
17.3 ENTER CONFIRM NEW
17.4 i Re-enter new password. PASSWORD
175 ENTER Password _feature enabled and new PROGRAM PASSWORD
password installed. ENABLED
17.6 Proceed to step 18.
17.7 NEW DATA ENTER OLD
17.8 Fhkk Enter existing four-digit password. PASSWORD:
17.9 ENTER ENTER NEW
17.10 el Enter new four-digit password. PASSWORD:
17.11 ENTER CONFIRM NEW
17.12 i Re-enter new password. PASSWORD:
17.13 | ENTER New password installed. PROGRAM PASSWORD
17.14 Proceed to step 18. ENABLED
17.15 NEW DATA ENTER OLD
17.16 el Enter current four-digit password. PASSWORD:
17.17 | ENTER Enter no number ENTER NEW
PASSWORD:
17.18 | CLEAR Password feature disabled. PROGRAM PASSWORD

DISABLED

NOTE

Steps 18 through 25.2 apply to the Data Recorder Module (80015/80115).

Perform these steps

NOTE

as required.

Table 13-6:
Data Recorder Programming
STEP KEY PRESSED DATA ENTRY KEY COMMENTS MESSAGE DISPLAYED
NO. SEQUENCE
18 v Default is NOT INSTALLED.
18.1 NEW DATA Each time NEW DATA key is pressed, entry
toggles between NOT INSTALLED and
INSTALLED.
If Data Recorder module is installed, select FN%?_(;IEfEADRECORDER NOT
INSTALLED. or
If Data Recorder module is not installed,
select NOT INSTALLED FNRS?CA”EI/_*E"DRECORDER
18.2 ENTER Press ENTER key when applicable data . .
LS Display determined by current
recorder option is displayed. recorder status
18.3 If INSTALLED is selected, proceed to step
19.
18.4 If NOT INSTALLED is selected, proceed to

step 26.

NOTE

NOTE

Steps 19 through 22.3 set the RS232C interface port parameters to enable the
3000 GCP to communicate with an external PC or printer, and may be performed
at a future date prior to downloading recorded data to a PC or printing.

An external PC or printer, may be connected to the data recorder module
(80015/801115) via the 9-pin RS232C connector located on the front edge of the
module. Refer to the applicable PC software or printer manufacturer’s manual to
determine the appropriate values to enter.
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Table 13-7:
External PC or Printer Programming
STEP KEY PRESSED DATA ENTRY KEY COMMENTS MESSAGE DISPLAYED
NO. SEQUENCE
20 \4 Default value for units equipped with 80014
Processor module is 7.
Default value for units equipped with 80044
or 80214 Processor module is 8. PROGRAM RS-232-C
20.1 NEW DATA DATABITS: 8
20.2 Oord 7or8 Use arrow keys to display the number of
data bits for the PC/printer.
20.3 ENTER
21 O Default value for units equipped with 80014
Processor module is 2.
Default value for units equipped with 80044
or 80214 Processor module is 1. g_l?ggl;ﬁ_l\élRSl—ZBZ—C
21.1 NEW DATA ’
21.2 Oord lor2 Use arrow keys to display the number of stop
bits for the PCl/printer.
21.3 ENTER
22 \4 Default is NONE.
22.1 NEW DATA
22.2 Oord NONE, ODD, EVEN, [ Use arrow keys to display the type of parity PROGRAM RS-232-C
MARK, or SPACE used by the PC/printer. PARITY: NONE
22.3 ENTER
Table 13-8:
Date and Time Programming
STEP | KEY PRESSED | DATA ENTRY KEY COMMENTS MESSAGE DISPLAYED
NO. SEQUENCE
23 O
23.1 NEW DATA
23.2 #H Enter the day of the month. The entry must
consist of two digits (01, 12, 27, etc.).
23.3 Oor[d ;J:teryarrow keys to display the desired month (Example)
23.4 NEW DATA
23.5 H#tH Enter all four digits for the year entry (1999, ESIO SSR/jhAAN 28£8TE
2000, etc.).
As the last digit is entered, the applicable day
of the week is automatically displayed.
23.6 Review all time entries and change as
necessary.
23.7 ENTER

NOTE

NOTE

If 24-hour (military) time format is used, be sure to enter the hours in the same
format (01, 02 18, etc.).

Table 13-8:
Date and Time Programming (Continued)
STEP | KEY PRESSED | DATA ENTRY KEY COMMENTS MESSAGE DISPLAYED
NO. SEQUENCE
24 O
24.1 NEW DATA PROGRAM TIME
24.2 Hit Enter hours. Entry must consist of two digits | 12:45:56 (24 HR)
(01, 02. etc.).
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NOTE

To ensure precise time setting, it may be helpful to set the minutes entry
approximately two minutes ahead of the actual time to allow sufficient time to
complete steps 24.4 and 24.5 below. Then, when the entered minutes time
arrives, step 24.6 can be performed.

Table 13-8:
Date and Time Programming (Concluded)
STEP | KEY PRESSED | DATA ENTRY KEY COMMENTS MESSAGE DISPLAYED
NO. SEQUENCE
24.3 #H Enter minutes. Entry must consist of two
digits (06,12, 18, etc.).
24.4 #H Enter seconds. Entry must consist of two
digits (05, 15, 30, etc.).
24.5 Oord 24 HR, AM, or PM Use arrow keys to display desired time format TE?SGSR(;AN(IM H-Q)ME
entry. T
24.6 ENTER
24.7 Verify that the seconds portion of the display
is now advancing.
25 L Default is OFF.
25.1 NEW DATA Each time NEW DATA key is pressed, entry
toggles between OFF and ON. PROGRAM DAYLIGHT
Select ON for daylight savings time. SAVINGS: ON
Select OFF for standard time.
25.2 ENTER
Table 13-9:
Extended Application Programming
STEP | KEY PRESSED | DATA ENTRY KEY COMMENTS MESSAGE DISPLAYED
NO. SEQUENCE
26 FUNCTION Default is EZ = 10.
26.1 NEW DATA
26.2 0 (OFF) to 100 Enter EZ level at which predictor to motion
sensor switchover occurs.
26.3 ENTER
26.4 If system was programmed for one track in E]i E\EV\I/E:_H 0 MSlo
step 2.2, proceed to step 27. '
26.5 TRACK 2 If system was programmed for two tracks in
step 2.2, press the TRACK 2 key and repeat
steps 26.1 thru 26.3 for track 2.
26.6 TRACK 1

NOTE

NOTE

Safetran Systems software does not support the changes passed by the US
Congress in regards to shifting Daylight Savings Time from the traditional dates
as has been the case since the change became effective in October/November

2007.

Table 13-9:

Extended Application Programming

STEP | KEY PRESSED | DATA ENTRY KEY COMMENTS MESSAGE DISPLAYED
NO. SEQUENCE
27 || Default is 0 (OFF)
27.1 NEW DATA
27.2 0 (OFF) to 500 Enter the time in seconds that the indicated | TRANSFER DELAY
track circuit will remain in the motion sensor | MS TO GCP T1: OFF
mode before reverting to the grade crossing
predictor mode.
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NOTE

NOTE
The Transfer Delay and the Advance Preempt Timer functions both exercise
control of the MS/GCP CONTROL terminal; therefore, only one of these
functions may be used at one time.

Table 13-9:
Extended Application Programming (Continued)

STEP
NO.

KEY PRESSED

DATA ENTRY KEY COMMENTS MESSAGE DISPLAYED
SEQUENCE

27.3

ENTER

27.4

If system was programmed for one track in
step 2.2, proceed to step 27.7.

27.5

TRACK 2

If system was programmed for two tracks in
step 2.2, press the TRACK 2 key and repeat
steps 27.1 thru 27.3 for track 2.

27.6

TRACK 1

27.7

If the system is equipped with an 80214 TRANSFER DELAY
Processor having a revision level of AO1E or | MS TO GCP T1: OFF
later and a transfer delay value of 1 to 500
seconds is set in step 27.2, proceed to step
28

27.8

If the system is equipped with an 80044
Processor module or the transfer delay value
set in step 27.2 is 0 (OFF), proceed to step
29.

28

Message display when one or more DAX
circuits are selected (step 12.2) and
corresponding DAX distance values are
assigned (step 14.2). When message
displays, proceed to step 28.1. Default is
OFF.

Message display when no DAX circuits are
selected (step 12.2) or no distance value is
set for the assigned DAX (step 14.2). When | TRANSFER MS TO
message displays, proceed to step 29.1. GCP DAX A: OFF
Default is OFF.

28.1

NEW DATA

Each time NEW DATA key is pressed, entry
toggles between OFF and ON.

28.2

ENTER

Press the ENTER key when the desired
transfer status is displayed.

28.3

If two or more DAX circuits are selected
(step 12.2), repeat steps 28 thru 28.2 for
each additional DAX circuit.

WARNING

ENTERING AN INCORRECT DAX AND/OR PRIME PREDICTION OFFSET
DISTANCE MAY RESULT IN SHORT OR NO WARING TIME

WHEN A GCP TRACK CIRCUIT INCLUDES AN ISLAND, DO NOT USE
PRIME PREDICTION OFFSET (PPO). WHEN A PPO DISTANCE (OTHER
THAN 0) IS ENTERED, THE ISLAND CIRCUIT DOES NOT DE-ENERGIZE
THE PRIME OUTPUT. THE WARNING SYSTEM WILL RECOVER WITH A
TRAIN OCCUPYING THE ISLAND CIRCUIT AFTER THE PRIME PICKUP
TIMER RUNS.
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Table 13-9:

Extended Application Programming (Continued)

STEP KEY PRESSED DATA ENTRY KEY COMMENTS MESSAGE DISPLAYED
NO. SEQUENCE
28.4 TRACK 2 If system was programmed for two tracks in
step 2.2, press the TRACK 2 key and repeat | TRANSFER MS TO
steps 28.1 thru 28.3 for track 2. GCP DAX A:  OFF
28.5 TRACK 1
29 O Default is 0 (OFF)
29.1 NEW DATA
29.2 0 (OFF) to 9999 Enter the prime prediction offset distance for
the indicated track in feet.
29.3 ENTER
294 If system was programmed for one track in
step 2.2, proceed to step 29.7.
29.5 TRACK 2 If system was programmed for two tracks in
step 2.2, press the TRACK 2 key and repeat | PRIME PREDICTION
steps 29.1 thru 29.3 for track 2. OFFSET T1: OFF
29.6 TRACK 1
29.7 If the system is equipped with 80214
Processor Module having a revision level of
AOLE or later & prime prediction offset is set
for a value greater than O, proceed to step
30.
29.8 If the prime prediction offset distance is set
to OFF, proceed to step 32.
30 O Press and release the up arrow (4) until the
Transfer MS to GCP Prime message
displays.
30.1 NEW DATA Each time NEW DATA key is pressed, entry
toggles between OFF and ON. TRANSEER MS TO
30.2 Press the_ ENTER I_(ey _Wh(-?n the desired GCP PRIME T1: OFF
transfer timer function is displayed.
30.3 TRACK 2 If system was programmed for two tracks in
step 2.2, press the TRACK 2 key and repeat
steps 30.1 and 30.2 for track 2.
304 TvRACK 1
31 Press and release the down arrow (W) until
the Pickup Delay Prime message displays. Egzl}lsllép DELAY 15
31.1 NEW DATA )
31.2 8 to 500 Enter the length of time in seconds from the
point at whict? motion ceases in the approach PICKUP DELAY
until the gates pick up. PRIME: 15
31.3 ENTER
32 v Default is 15 seconds.
This step is applicable only when the system
is programmed for one or more DAX.
32.1 NEW DATA
32.2 0 (OFF) to 500 Enter the length of time in seconds from the | PICKUP DELAY
point at which motion ceases in the indicated | DAX A: 15
DAX approach until the gates pick up when a
train stops in the DAX approach.
32.3 ENTER
324 Repeat steps 32 thru 32.3 for each additional
DAX circuit in the system (B, C, and D).
33 O
/A WARNING| WARNING
THE DEFAULT COMPENSATION VALUE IS AUTOMATICALLY

CALCULATED BY THE 3000 GCP SYSTEM. DO NOT CHANGE THIS VALUE
WITHOUT PROPER INSTRUCTIONS.
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Table 13-9:
Extended Application Programming (Continued)
STEP KEY PRESSED | DATA ENTRY KEY COMMENTS MESSAGE DISPLAYED
NO. SEQUENCE
33.1 NEW DATA
33.2 1000 to 2000 Enter the compensation value for the track
indicated.
33.3 ENTER
33.4 If system was programmed for one track in
step 2.2, proceed to step 33.7.
33.5 TRACK 2 If system was programmed for two tracks in COMPENSATION
step 2.2, press the TRACK 2 key and repeat | VALUE T1: 1300
steps 33.1 thru 33.3 for track 2.
33.6 TRACK 1
33.7 If the system is equipped with an 80044 or
80214 Processor module, proceed to step 34.
33.8 If the system is equipped with an 80014
Processor module, proceed to step 36.
34 O Default is OFF. T1 ENHANCED

DETECTION: *OFF

NOTE

WARNING
RUST BUILD-UP ON THE RAILS MAY NOT ALLOW TRACK SHUNTING TO
OCCUR EVEN THOUGH ENHANCED DETECTION IS PROGRAMMED TO
“ON.” IF RUST WERE TO BUILD UP TO A DEGREE THAT NO TRACK
SHUNTING OCCURS (EZ DOES NOT CHANGE), THE MODEL 3000 GCP
WILL NOT SENSE TRAIN MOVEMENTS.
DO NOT CONNECT THE DC SHUNTING ENHANCER PANEL 80049 TO THE
MODEL 3000 GCP UAX (UAX1) TERMINALS IF OTHER WIRES ARE
ALREADY CONNECTED TO THESE TERMINALS.
IF THIS CONDITION EXISTS, CONTACT SAFETRAN ENGINEERING AT 1-
800-793-7233 BEFORE PROCEEDING.

NOTE

Intermittent poor shunting can result just about anywhere due to numerous

causes but generally occurs due to infrequent track usage, lightly weighted cars,

passenger and transit operation, spillage from rail cars, and rail contamination.

Lack of any shunting generally occurs in dark territory where no DC or AC track

circuits exist and few trains run.

Track shunting in dark territory can be easily improved using methods similar to

those employed in style-C track circuits. This involves the use of one insulated

joint at the far end of each approach and the application of a DC voltage to the

track at the crossing to improve shunting and thus allow the 3000 Enhanced

Detection software to function properly.

The Safetran DC Shunting Enhancer Panel, 80049, provides a cost effective

solution for improving shunting in dark territory:

e A nominal 6 volts DC is applied to the track at the crossing to break down
the film on the rails.

e This DC voltage is isolated from the battery.

e A minimum of two insulated joints are required, one at the far end of each
approach.

e The DC Shunting Enhancement Panel can also be easily incorporated in
applications involving overlapping approaches from two or more crossings.

e Narrow-band termination shunts must be used. Do not use wideband or
hardwire shunts for terminations.

S-00-93-01
Version: D.2
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Table 13-9:
Extended Application Programming (Continued)
STEP KEY PRESSED | DATA ENTRY KEY COMMENTS MESSAGE DISPLAYED
NO. SEQUENCE
34.1 NEW DATA The ED operating mode for track 1 toggles
between ON and OFF each time the NEW
DATA key is pressed.
34.2 ENTER Press the ENTER key when the desired mode
status is displayed.
34.3 If system was programmed for one track in
step 2.2, proceed to step 34.6.
34.4 TRACK 2 If system was programmed for two tracks in EEEQS%QEED “OFF
step 2.2, press the TRACK 2 key and repeat '
steps 34.1 and 34.2 for track 2.
34.5 TRACK 1
34.6 If the ED operating mode is programmed to
ON, proceed to step 35.
34.7 If the ED operating mode is programmed to
OFF, proceed to step 37.
35 A\ Default is NO.
35.1 NEW DATA The back-to-back display toggles between NO | BACK TO BACK
and YES each time the NEW DATA key is T1 AND T2: NO
pressed.

NOTE

NOTE
Select YES when two unidirectional units are in the same Model 3000 GCP case
and the associated approaches are located on opposite sides of the same pair of
insulated joints and are at a crossing.

Table 13-9:
Extended Application Programming (Continued)

STEP KEY PRESSED DATA ENTRY KEY COMMENTS MESSAGE DISPLAYED
NO. SEQUENCE
35.2 ENTER Press the ENTER key when the applicable
condition is displayed.
36 \ 4 Default is 10 seconds. STATION STOP
TIMER T1: 10

WARNING
IN SOFTWARE VERSIONS J AND EARLIER, WHEN THE STATION STOP
TIMER IS PROGRAMMED TO A TIME OTHER THAN 10 SECONDS
(MINIMUM VALUE), THERE MUST NOT BE ANY TRAIN MOVES
APPROACHING THE CROSSING BETWEEN THE TIME A TRAIN LEAVES
THE ISLAND AT THE CROSSING AND THE PROGRAMMED TIME OF THE
STATION STOP TIMER ELAPSES.

NOTE

NOTE

In software versions J and earlier, the Station Stop Timer can be programmed to
run for up to a maximum of 500 seconds, but should normally be left at the
default setting of 10 seconds. The timer is initiated automatically after a train
leaves the island circuit and operates in conjunction with the enhanced detection
logic. If the train makes a station stop after passing the crossing, the timer can
be programmed for up to 500 seconds to prevent tail rings due to poor shunting
after the train has stopped and then departs from the station. This timer is active
only if Enhanced Detection is programmed ON.

S-00-93-01
Version: D.2

13-39
April 2009, Revised September 2014




MODEL 3000 GCP SYSTEM PROGRAMMING PARAMETERS

Table 13-9:
Extended Application Programming (Continued)
STEP KEY PRESSED DATA ENTRY KEY COMMENTS MESSAGE DISPLAYED
NO. SEQUENCE
36.1 NEW DATA
36.2 10 to 500 Enter the required Station Stop Timer value ?I'I';fgllqo_ll_\ll.STOP 10
in seconds on the alphanumeric keypad. )

NOTE

NOTE
This entry is used when a passenger station platform is located within the 3000
GCP approach. The value entered on the keypad establishes the time interval (in
seconds) that the train stops in the station.

Table 13-9:
Extended Application Programming (Continued)
STEP KEY PRESSED DATA ENTRY KEY COMMENTS MESSAGE DISPLAYED
NO. SEQUENCE
36.3 ENTER
36.4 If system was programmed for one track in
step 2.2, proceed to step 37.
36.5 TRACK 2 If system was programmed for two tracks in ?Mgéo-:-\ll_s-rop 10
step 2.2, press the TRACK 2 key and repeat '
steps 36.1 thru 36.3 for track 2.
36.6 TRACK 1
37 | Default is 4.
37.1 NEW DATA
37.2 4t06 Enter the number of track wires for the
indicated track.
37.3 ENTER
37.4 If system was programmed for one track in
step 2.2, proceed to step 37.7.
37.5 TRACK 2 If system was programmed for two tracks in | NUMBER OF TRACK
step 2.2, press the TRACK 2 key and repeat | WIRES T1: 4
steps 37.1 thru 37.3 for track 2.
37.6 TRACK 1
37.7 If the system is equipped with an 80044 or
80214 Processor module, proceed to step
38.
37.8 If the system is equipped with an 80014
Processor module, proceed to step 44.
38 || Default is 0. Optional, perform only if
needed.
38.1 If Low EX Adjustment is required for track 1, | T1 LOW EX
proceed to step 38.2; otherwise, proceed to | ADJUSTMENT: 0
step 38.6.
38.2 NEW DATA

S-00-93-01
Version: D.2

WARNING

DO NOT ARBITRARILY REDUCE THE EX OPERATING THRESHOLD.
IMPROPER ADJUSTMENT MAY CAUSE SHORT OR NO WARNING TIME.

NOTE

The EX operating threshold has already been reduced to 39 in the 80044 and
80214 processors and should be sufficiently low for most applications.

Before reducing the threshold, thoroughly test the ballast at the location to
determine whether conditions permit the threshold reduction (see SIG-00-00-02,
Model 3000 GCP Instruction and Installation Manual, section 7, paragraph
7.7.3.2 for the Low EX Test Procedure).
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Table 13-9:
Extended Application Programming (Continued)
STEP KEY PRESSED DATA ENTRY KEY COMMENTS MESSAGE DISPLAYED
NO. SEQUENCE
38.3 Oto5 Enter the low EX threshold adjustment value
for the indicated track.
38.4 ENTER
38.5 If system was programmed for one track in
step 2.2, proceed to step 38.8.
38.6 TRACK 2 If system was programmed for two tracks in
step 2.2, press the TRACK 2 key and repeat
steps 38.2 thru 38.4 for track 2. T1LOW EX
38.7 TRACK 1 ADJUSTMENT: 0
38.8 If the system is equipped with an 80214
Processor module having a revision level of
9V121 — AO1C or later, proceed to step 39.
38.9 If the system is equipped with an 80044
Processor module or an 80214 Processor
module with a revision level of 9v121 —
. A01B or earlier, proceed to step 44.
39 Default is OFF.
39.1 NEW DATA The entry toggles between NO and YES EQXV?OE z DET.El(?gSFN
each time the NEW DATA key is pressed. )

NOTE

When programmed ON this function detects a significant reduction of EZ.
Low EZ detection occurs when EZ is constantly less than 70 for a period of time exceeding the Low EZ
Detection Timer value (see Section 4, SIG-00-00-02, Model 3000 GCP Instruction and Installation Manual

paragraph 4.17.4).

Table 13-9:
Extended Application Programming (Continued)
STEP KEY PRESSED DATA ENTRY KEY COMMENTS MESSAGE DISPLAYED
NO. SEQUENCE
39.2 ENTER Press the ENTER key when the desired EZ
detection entry is displayed. LOW EZ DETECTION
39.3 If system was programmed for one track in EZ=70 T1:0FF
step 2.2, proceed to step 39.6.
39.4 TRACK 2 If system was programmed for two tracks in
step 2.2, press the TRACK 2 key and repeat
steps 39.1 and 39.2 for track 2.
39.5 TRACK 1 LOW EZ DETECTION
39.6 If low EZ detection is programmed to ON, EZ=70 T1:OFF
proceed to step 40.
39.7 If low EZ detection is programmed to OFF,
proceed to step 41.
40 O Default is 10 minutes.
40.1 NEW DATA LOW EZ DETECTION
40.2 02 to 99 minutes Enter the low EZ detection timer value in TIMER T1: 10
minutes.

NOTE

This value is the time between the detection of a low EZ value and the de-
energizing of the associated track prime and DAX relay drive outputs.

NOTE

S-00-93-01
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Table 13-9:
Extended Application Programming (Continued)
STEP KEY PRESSED DATA ENTRY KEY COMMENTS MESSAGE DISPLAYED
NO. SEQUENCE

40.3 ENTER
40.4 If the system is programmed for one track

(step 2.2), proceed to step 41.
40.5 TRACK 2 If system was programmed for two tracks in .II.RAVI\E/F\I,E ?I'f ETECTll%N

step 2.2, press the TRACK 2 key and repeat '

steps 40.1 thru 40.3 for track 2.
40.6 TRACK 1
41 L] Default is OFF. POSITIVE START
41.1 NEW DATA EZLEVEL T1: OFF

NOTE

NOTE

When programmed, the positive start function enables the immediate activation
of the crossing warning device whenever the track circuit EZ level drops below
the programmed positive start EZ value.

Table 13-9:
Extended Application Programming (Continued)
STEP KEY PRESSED DATA ENTRY KEY COMMENTS MESSAGE DISPLAYED
NO. SEQUENCE
41.2 0 (OFF) to 99 Enter the positive start EZ level value.
41.3 ENTER
41.4 If system was programmed for one track in
step 2.2, proceed to step 41.7.
41.5 TRACK 2 If system was programmed for two tracks in
step 2.2, press the TRACK 2 key and repeat
steps 41.1 thru 41.3 for track 2. ngg\l/vElf_ ?’IARTOFF
41.6 TRACK 1 '
41.7 If the positive start EZ level value is set to 00
(NONE), proceed to step 43.
41.8 If the positive start EZ level value is set to a
value between 01 and 99, proceed to step
42.
42 O Default is NONE. POSITIVE START
TIMEOUT T1: NONE

NOTE

NOTE

This display appears only when the Positive Start EZ Level option is enabled.

Table 13-9:
Extended Application Programming (Continued)
STEP | KEY PRESSED | DATAENTRY KEY COMMENTS MESSAGE DISPLAYED
NO. SEQUENCE
42.1 NEW DATA POSITIVE START
42.2 NONE (0) to 99 Enter the positive start timeout value. TIMEOUT T1: NONE

NOTE

NOTE

The programmed value determines when Continuous Positive Start timeout will

occur.

S-00-93-01
Version: D.2

13-42

April 2009, Revised September 2014




MODEL 3000 GCP SYSTEM PROGRAMMING PARAMETERS

Table 13-9:
Extended Application Programming (Continued)
STEP KEY PRESSED DATA ENTRY KEY COMMENTS MESSAGE DISPLAYED
NO. SEQUENCE
42.3 ENTER
42.4 If system was programmed for one track in
step 2.2, proceed to step 43.
42.5 TRACK 2 If system was programmed for two tracks in ‘IF"I?/ISEI-I(;IDJ/‘I% .?I AEENE
step 2.2, press the TRACK 2 key and repeat )
steps 42.1 thru 42.3 for track 2.
42.6 TRACK 1
43 O Default is NORMAL.
43.1 NEW DATA The entry toggles between NORMAL and
DIAGNOSTICS each time the NEW DATA
key is pressed.

NOTE

NOTE

This function allows the automatic transfer (AT) output to be utilized either as a
drive for an external Automatic Transfer unit or as an error indication signal. To
select normal External Automatic Transfer unit operation, select NORMAL. To
select the AT error indication function, select DIAGNOSTICS.

Table 13-9:
Extended Application Programming (Continued)
STEP KEY PRESSED DATA ENTRY KEY COMMENTS MESSAGE DISPLAYED
NO. SEQUENCE
43.2 ENTER Press the ENTER key when the desired
automatic transfer function is displayed.
43.3 If a Data Recorder Module or a SEAR node | SET AT OPERATION
is installed, proceed to step 44. OUT: NORMAL
43.4 If no data recorder is installed, proceed to
step 46.
44 O Default is ON.
44.1 NEW DATA The entry toggles between ON and OFF ,\DAIQSSNAOGSETSK.: ON
each time the NEW DATA key is pressed. )

NOTE

NOTE
This display appears only when a Data Recorder module is installed or when a
SEAR Node has been programmed into the GCP from a SEAR.
When programmed ON, this function allows a large number of new GCP
diagnostic messages to be sent to either the Data Recorder module or the
SEA/R recorder by the 80214 software.

Table 13-9:
Extended Application Programming (Continued)
STEP KEY PRESSED DATA ENTRY KEY COMMENTS MESSAGE DISPLAYED
NO. SEQUENCE

44.2 ENTER Press the ENTER key when the desired DIAGNOSTIC

entry is displayed. MESSAGES: ON
44.3 If Diagnostic Messages are programmed to

ON, proceed to step 45. DIAGNOSTIC
44.4 If Diagnostic Messages are programmed to MESSAGES: ON

OFF, proceed to step 46.
45 L Default is ON. DAX
45.1 NEW DATA The entry toggles between ON and OFF MESSAGES: OFF

each time the NEW DATA key is pressed. )
45.2 ENTER Press the ENTER key when the desired

entry is displayed.
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Table 13-9:
Extended Application Programming (Continued)
STEP KEY PRESSED DATA ENTRY KEY COMMENTS MESSAGE DISPLAYED
NO. SEQUENCE
46 L Default is OFF.
46.1 NEW DATA
46.2 OFF (0) to 99 Enter the advance preempt timer value. ¢RAVE'T?NCE PRE%'\SET
46.3 ENTER Press the ENTER key when the desired '
entry is displayed.

47 || Default is NORMAL. MOTION SENSING

LEVEL T1: NORMAL

NOTE

NOTE

This function is normally used in conjunction with Transfer Delay timer operation.

Table 13-9:
Extended Application Programming (Continued)
STEP | KEY PRESSED | DATA ENTRY KEY COMMENTS MESSAGE DISPLAYED
NO. SEQUENCE
47.1 NEW DATA MOTION SENSING
47.2 NORMAL 0 to 99 Enter the motion sensor level value. LEVEL T1. NORMAL

NOTE

NOTE

The motion sensing level function enables control of motion sensitivity.
An entry of 0 (zero) produces a NORMAL indication on the display and
establishes motion sensitivity of approximately 30 mph at end of a 3000-foot

approach.

An entry of 100 produces maximum motion sensitivity of approximately 1 mph at
the feed points and 2 mph within the approach(es).

Table 13-9: Extended Application Programming (Concluded)

STEP KEY PRESSED DATA ENTRY KEY COMMENTS MESSAGE DISPLAYED
NO. SEQUENCE
47.3 ENTER Press the ENTER key when the desired
entry is displayed.
47.4 If system was programmed for one track in
step 2.2, proceed to step 48.
47.5 If system was programmed for two tracks in
step 2.2, press the TRACK 2 key and repeat
steps 47.1 through 47.3 for track 2.
48 | See step 1. SET TO DEFAULT
13-44
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SECTION 14 —
MODEL 3000 GCP APPLICATION DIAGRAMS

This section provides a variety of figures depicting typical Model 3000 GCP applications. Also included are
equipment wiring and mounting diagrams as well as module cross reference charts. Figure 14-1 through
Figure 14-40 depicts application drawings; mounting dimensions are provided in Figure 14-41, Figure
14-42, and Figure 14-43; and Module and case cross reference data is provided in Figure 14-44 through
Figure 14-49. The table below provides a cross reference listing of the illustrations contained within this

Version D.2

section:
Table 14-1:
Table of Application Drawings, Mounting Dimensions, and Module Selection Charts
FIGURE NO. TITLE
Fiqure 14-1 Recommended Surge Suppression Wiring for Microprocessor Based Grade Crossing
9 Predictor, Model 3000 Family
Figure 14-2 Typical Model 3000/3000D2 GCP Bidirectional Application, One Track, Case Wiring
Figure 14-3 Typical Model 3000/3000D2 GCP Bidirectional Application, One Track, Track Wiring
Figure 14-4 Typical Model 3000/3000D2 GCP Bidirectional Application, Two Tracks, Case Wiring
Figure 14-5 Typical Model 3000/3000D2 GCP Bidirectional Application, Two Tracks, Track Wiring
: Typical Model 3000/3000D2 GCP Unidirectional Application, One Track, Back-to-Back,
Figure 14-6 S
Case Wiring
: Typical Model 3000/3000D2 GCP Unidirectional Application, One Track, Back-to-Back,
Figure 14-7 L
Track Wiring
: Typical Model 3000/3000D2/3000D2L GCP Unidirectional Application, Two Tracks,
Figure 14-8 S
Back-to-Back, Case Wiring
Fiqure 14-9 Typical Model 3000/3000D2/3000D2L GCP Unidirectional Application, Two Tracks,
9 Back-to-Back, Track Wiring
Figure 14-10 | Typical Model 3000ND/3000ND2 GCP Bidirectional Application, One Track
Figure 14-11 | Typical Model 3000ND/3000ND2 GCP Unidirectional Application, One Track
Fiqure 14-12 Typical Model 3000ND/3000ND2 GCP Bidirectional Application with Crossover in
9 MS/GCP Approach, Two Tracks (with Crossover Relay Logic), North Unit
Fiqure 14-13 Typical Model 3000ND/3000ND2 GCP Bidirectional Application with Crossover in
9 MS/GCP Approach, Two Tracks (with Crossover Relay Logic), South Unit
Typical Model 3000ND/3000ND2 GCP Bidirectional Application with Crossover in
Figure 14-14 | MS/GCP Approach, Two Tracks (with Crossover Relay Logic), North or South Units,
Track Wiring
Fiqure 14-15 Proper Model 3000 GCP Four-Wire and Six-Wire Connections Using Auxiliary Track
9 Circuit Equipment on 3000 GCP Operating in the Bidirectional Simulation Mode
Fiqure 14-16 Typical Model 3000ND2 GCP Unidirectional Application with DC Island Track Circuit,
9 One Track, Six Wire Hookup, Case Wiring
Fiqure 14-17 Typical Model 3000ND2 GCP Unidirectional Application with DC Island Track Circuit,
9 One Track, Six Wire Hookup, Track Wiring
. Typical Model 3000/3000D2 GCP Bidirectional Application with DC Island Track Circuit,
Figure 14-18 g
One Track, Case Wiring
: Typical Model 3000/3000D2 GCP Bidirectional Application with DC Island Track Circuit,
Figure 14-19 -
One Track, Track Wiring
: Typical Model 3000/3000D2 GCP Unidirectional Application with DC Island Track
Figure 14-20 AN L
Circuit, One Track, Case Wiring
14-1
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Table 14-1:
Table of Application Drawings, Mounting Dimensions, and Module Selection Charts
FIGURE NO. TITLE
Figure 14-21 Typical Model 3000/3000D2 GCP Unidirectional Application with DC Island Track

Circuit, One Track, Track Wiring

Typical Model 3000/3000D2 GCP Motion Sensor Application plus Track Wraps of MSR

Figure 14-22 with Style ‘C’ Track Circuit, One Track, Case Wiring
Fiqure 14-23 Typical Model 3000/3000D2 GCP Motion Sensor Application plus Track Wraps of MSR
9 with Style ‘C’ Track Circuit, One Track, Track Wiring
Fiqure 14-24 Typical Model 3000/3000D2 GCP Bidirectional Application with Remote Unidirectional
9 Unit, One Track (Four-Wire), Case Wiring
Fiqure 14-25 Typical Model 3000/3000D2 GCP Bidirectional Application with Remote Unidirectional
9 Unit, One Track (Four-Wire), Track Wiring
Fiqure 14-26 Typical Model 3000/3000D2 GCP Bidirectional Application, Unidirectional Unit With
9 Remote Feed Point, One Track (Six-Wire), Case Wiring
Fiqure 14-27 Typical Model 3000/3000D2 GCP Bidirectional Application, Unidirectional Unit with
9 Remote Feed Point, One Track (Six-Wire), Track Wiring
Fiqure 14-28 Typical Model 3000/3000D2 GCP Bidirectional UAX Interconnect Application with
9 Remote Unidirectional Unit, One Track, Case Wiring
Fiqure 14-29 Typical Model 3000/3000D2 GCP Bidirectional UAX Interconnect Application with
9 Remote Unidirectional Unit, One Track, Track Wiring
Fiqure 14-30 Typical Model 3000/3000D2/3000D2L GCP Unidirectional Application with Frequency
9 Slaving and Cascaded Relay Drives, Two Tracks, Case Wiring
Fiqure 14-31 Typical Model 3000/3000D2/3000D2L GCP Unidirectional Application with Frequency
9 Slaving and Cascaded Relay Drives, Two Tracks, Track Wiring
: Typical Model 3000/3000D2 GCP Bidirectional Application with External Automatic
Figure 14-32
Transfer, One Track
: Typical Model 3000/3000D2/3000D2L GCP DAX-UAX Interconnections, Two
Figure 14-33 .
Crossings
Fiqure 14-34 Typical Model 3000/3000D2/3008/3008D2 GCP Bidirectional Applications with Remote
9 Unit, Multiple DAXing, One Track, Case Wiring
Fiqure 14-35 Typical Model 3000/3000D2/3008/3008D2 GCP Bidirectional Applications with Remote
9 Model 3000/3000D2 Unit, Multiple DAXing, One Track, Track Wiring
: Typical Model 3000/3000D2 GCP Bidirectional Advanced Preempt Timer Application,
Figure 14-36 g
One Track, Case Wiring
Fiqure 14-37 Typical Model 3000/3000D2 GCP Bidirectional DAX-UAX Interconnect Advanced
9 Preempt Timer Application, One Track, Case Wiring
: Typical Model 3000/3000D2 GCP Bidirectional Switch to Motion Sensor Application,
Figure 14-38 g
One Track, Case Wiring
: Typical Model 3000/3000D2 GCP Bidirectional DAX-UAX Interconnect Switch to Motion
Figure 14-39 o o
Sensor Application, One Track, Case Wiring
Figure 14-40 | Steady Energy DC Track Circuit with 100 Hz Cab Signal
Figure 14-41 | Mounting Dimensions, Model 3000, 3000ND, 3000ND2, and 3008 GCPs
Figure 14-42 | Mounting Dimensions, Model 3000D2 and 3008D2 GCPs
Figure 14-43 | Mounting Dimensions, Model 3000D2L GCP
Figure 14-44 | Model 3000 GCP Module Selection Chart
Figure 14-45 | Model 3000D2 GCP Module Selection Chart
14-2
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Table 14-1:
Table of Application Drawings, Mounting Dimensions, and Module Selection Charts
FIGURE NO. TITLE
Figure 14-46 | Model 3000ND GCP Module Selection Chart
Figure 14-47 | Model 3000ND2 GCP Module Selection Chart
Figure 14-48 | Model 3008 GCP Module Selection Chart
Figure 14-49 | Model 3008D2 GCP Module Selection Chart
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Recommended Surge Suppression Wiring for Microprocessor Based Grade
Crossing Predictor, Model 3000 Family
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NOTES

1. ALL WIRING #16 AWG MINIMUM UNLESS OTHERWISE NOTED.
WIRE SIZES SHOWN ARE MINIMUM GAUGE.

2. SEE SECTION 7 FOR DETAILED TRACK INFORMATION.

ARRESTERS AND EQUALIZERS MOUNTED ON SURGE PANELS (80026-XX).
SEE PARAGRAPH 12.6 FOR DETAILS.

LEGEND
(=D = TWIST TWO TURNS PER FOOT
= EARTH GROUND
/_C = 022700-1X EQUALIZER, H.D. —
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04-08-09

Figure 14-3:  Typical Model 3000/3000D2 GCP Bidirectional Application, One Track, Track Wiring
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NARROW-BAND, DEPENDING UPON TYPE OF TRACK CIRCUIT
IN USE. THE USE OF DUAL WIDEBAND SHUNTS, PART NUMBER NEVER WIRE WRAP AROUND RELAY FRONT CONTACTS
8A077, IS NOT RECOMMENDED FOR 3000 GCP APPLICATIONS. BETWEEN GCP RLY (+) TB1-9 AND ENA (+) TB1-5.

3. SEE FIGURE 14-5 FOR GCP-TO-TRACK WIRING.

4. SEE FIGURE 14-3 FOR GCP BATTERY CONNECTIONS
AND CHARGING CIRCUIT.

5. SEE FIGURES 14-44 AND 14-45 FOR MODULE REQUIREMENTS
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Figure 14-4:  Typical Model 3000/3000D2 GCP Bidirectional Application, Two Tracks, Case
Wiring
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MODEL 3000 GCP APPLICATION DIAGRAMS
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Figure 14-5:  Typical Model 3000/3000D2 GCP Bidirectional Application, Two Tracks, Track
Wiring
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8A077, 1S NOT RECOMMENDED FOR 3000 GCP APPLICATIONS.

3. SEE FIGURE 14-7 FOR GCP-TO-TRACK WIRING.

4. SEE FIGURE 14-1 FOR GCP BATTERY CONNECTIONS
AND CHARGING CIRCUIT.

5. SEE FIGURES 14-44 AND 14-45 FOR MODULE REQUIREMENTS.
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Figure 14-6:  Typical Model 3000/3000D2 GCP Unidirectional Application, One Track, Back-to-
Back, Case Wiring
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MODEL 3000 GCP APPLICATION DIAGRAMS
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Figure 14-7:  Typical Model 3000/3000D2 GCP Unidirectional Application, One Track, Back-to-
Back, Track Wiring
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MODEL 3000 GCP APPLICATION DIAGRAMS

o _ 608070
3SVYO 1Z INN 1ZaME-ZAME-ME dAL 10-€6

‘5181 (+) VN3 ONV 6181 (+) AT dOO NI3IML3E
SLOVINOO INO¥H AV13d ONNOXY dviM IHIM H3AIN

'a33dS NIVYL WNWIXYIN 1V 3NIL ISNOJS3Y WILSAS

Y04 SANOO3S ¥ SNd (A3SN 41 ‘ONINYYM LdINITHd ¥O)
Q3L0313S INIL ONINYVAM FNIYd OL TVNO3 3NIL ONILYHILO
WNWININ ¥ 3AIAOYd 1SN STONVLSIA HOVONddY

ONINYYM

X081-SLINNZ - A_ v

INNHS NOLLYNINY3L =  —g—

LINN 609 WNOLLOZIaINN -~ < Juo[ >

1004 ¥3d SNYNLOMLLSIML = (C><D)

'SLNIWIHINOIY ITNAOW HO4 St-vL ANV Fi-L SFUNOI4 33S
“LINDYID ONIDUYHO ANY

SNOILOINNOD AY3LLYE dJ9 HOH 6-71 3¥NOIF 33S
NOLLYWHO4NI 3OV¥L 031IV130 ¥O4 £ NOILO3S 335
“SNOILYOITddY dO9 000€ HO4 AIANIWWODIH LON SI 'LL0V8
¥IFNNN 1HVd ‘SINNHS ANVE3AIM VN 40 3SN 3HL ISN NI
LINOHID YOVHL 40 IdAL NOdN ONIANIJIA ‘ANVE-MOHHYN
HO ‘aNVE3AIM ‘FHIMAYYH 38 AVIN SLNNHS NOLLYNIWYIL
3ONVO WNWINIW 35V NMOHS S3ZIS FdIM

"Q3LON ISIMHEIHLO SSITINN WNININIW OMY 91# ONIMIM 1TV

It

& <

N

anN3931 S3LON
MOVYL HLNOS OL OVHL HLYON OL
— —
@l @l z |z z |z
28 I Z|& g8
2 (2 X | % 2 (A X [ X
- + Q|0 S + Q|0 £ (=
X S|= S 2 X S|s ]2
00208 N/d AON3NOINH vNa V'S i ope sufeisks uenejes, 00208 N/d ADNINOIHL vnad V'S'n i open sufeisks uensjes,
000€ T3AOW 40D DHOIN 000€ T3AON 409 QHOIN
asvs
: @ -2
o ol® 6le @ ® 0|® 00w oo || Qo oo oo @ - @ ©|e o :
xva R B + 308003 - +[onavis IV | ¢AOy 1 AOM  zTWx 1 IWX T xva S T A ] N 304003} . onmns W | oAy oAy cTx L ink
O Qvf—axa o xva: 2 A7 )| w L xvn T HOVHL O Ovlf—axa oxva A sl w Lxvn 2 5oviL
e
o 20O w6 O o 2O 1w O
O o @ 6| 6la o © @ | | O ¢ |® 0|o 6|la @
o 400 s et ey it B 4= I il o 409 gy Nt s it B 4| -
WaMOd ATd HOwHL ¥IMOd Xva XV A
LINN HLNOS LINN HLYON
Ad3Llve Am_z m m 212 Av¥3aLve ) zN w w EE
doo oL EIE] EES o9 0L 313 1
218 Jsls S 28 S's S 13
_ | S 4

3OVHL HLNOS OL

MOVHL HLYON OL

MOVAL HLNOS

A HOVHL HLEON

|e———————————— HOVOM¥ddY 1Sv3 7

HOVOMddY 1SIM ———————————————|

Typical Model 3000/3000D2/3000D2L GCP Unidirectional Application, Two Tracks,

Figure 14-8:

to-Back, Case Wiring

Back

14-11

April 2009, Revised September 2014

S-00-93-01
Version D.2



MODEL 3000 GCP APPLICATION DIAGRAMS

o _ 608050
SOVHL™LZ INN T2aXE-ZaNENE dAL TOE6

1NN doD  _ A_mov ‘Q'H 'Y3LSTUYY XT-G85220 =

IVYNOILDIHIAINN - 'SIV13A J04 9°¢T HdVdOvHvd 33S

‘(XX-92008) STANVd IDUNS NO AILNNOW SHIZITYNOT ANV SHILSTHYY A

‘Q'H ‘Y3ZINYNO3 XT-002220 = IN
"NOILYIWHOSNI ONIMIM MOVHL-OL-d0O ¥O4 Z NOILOIS 338 2
(&=

ANNOYO HIYVI - 1004 d3d SNdNL OML 1SIML = "A9NVO WNINININ 34V NMOHS S3ZIS 3dIM
‘d3LON 3ISIMYTHLO SSTTINN WNNININ OMV 9T# ONIFIM TV T
aN3oa S310N
STVYNINY31 ¢ MOvdl STVYNINYTL ¢ MOVdL STVYNINYTL T MOVHL STVYNINYTL T MOVHL
dO9 H14ON OL dO9 HLNOS OL d09 HLNOS OL dO9 HLYON OL

C¢LIANXZN
TLAXZN
CAOUCZN
TADYHCZN
¢LNXeZS
TLAXZS
[Z)\0)= 14
TADYCS
CLNXTS
TLAXTS
ZADYUTS
TADYUTS
CLANXTN
TLAXTN
¢N\DYTN
TADYIN

oT# —

]
]
]
!
)
!
!
)

o#

ZLWXZN ><

TLAXZN

ZAOMZN ><
AodeN b
ZLNXTS ><
ZADHTS ><

Z<
ZLNXTN ><

TLAXTN

ZADYIN ><

TLNXZS
ZLWXTS
|
uw‘kts
TADYHTS
TADHIN

TADHCS
A
A
s
|
LT

-
=
:cn
|
s

|L,,

J._.o\ MOVYL HLNOS L
v

¢ vy

.\ ?  ous ><

|

AOVHL HLHON ZADYIN

T7Ivd
TLAXTIN TADYTIN
T\M\\\\\\\W\J

| |
L% hHiwon W

IN
=
=
x
d
=z

(NNWINIA “L4 02T)
anvasi

April 2009, Revised September 2014

14-12

Typical Model 3000/3000D2/3000D2L GCP Unidirectional Application, Two Tracks,
Back-to-Back, Track Wiring

Figure 14-9:

S-00-93-01
Version D.2



MODEL 3000 GCP APPLICATION DIAGRAMS
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MODEL 3000 GCP APPLICATION DIAGRAMS
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Figure 14-12: Typical Model 3000ND/3000ND2 GCP Bidirectional Application with Crossover in

MS/GCP Approach, Two Tracks (with Crossover Relay Logic), North Unit, Case Wiring
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MODEL 3000 GCP APPLICATION DIAGRAMS
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Figure 14-13: Typical Model 3000ND/3000ND2 GCP Bidirectional Application with Crossover in

MS/GCP Approach, Two Tracks (with Crossover Relay Logic), South Unit, Case Wiring
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Figure 14-14: Typical Model 3000ND/3000ND2 GCP Bidirectional Application with Crossover in

MS/GCP Approach, Two Tracks (with Crossover Relay Logic), North or South Units, Track Wiring
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Figure 14-15: Proper Model 3000 GCP Four-Wire and Six-Wire Connections Using Auxiliary Track
Circuit Equipment on 3000 GCP Operating in the Bidirectional Simulation Mode
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Typical Model 3000ND2 GCP Unidirectional Application with DC Island Track

Figure 14-16

Circuit, One Track, Six Wire Hookup, Case Wiring
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Typical Model 3000ND2 GCP Unidirectional Application with DC Island Track

Figure 14-17

Circuit, One Track, Six Wire Hookup, Track Wiring
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MODEL 3000 GCP APPLICATION DIAGRAMS
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wmOJ @ @ ® ® ® O ®© O o O (@)
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‘ 10 1sL O2
o\ /o
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e O © |0 ©|0 © @|e ® L HO)

5A SB

MODEL 3000
P/N 80000

WARNING
XR APPROACH DISTANCES MUST PROVIDE A MINIMUM
+TT- OPERATING TIME EQUAL TO PRIME WARNING TIME SELECTED
(OR PREEMPT WARNING, IF USED) PLUS 4 SECONDS FOR

SYSTEM RESPONSE TIME AT MAXIMUM TRAIN SPEED.

NOTES LEGEND

1. ALL WIRING #16 AWG MINIMUM UNLESS OTHERWISE NOTED.
WIRE SIZES SHOWN ARE MINIMUM GAUGE.

0
2. TERMINATION SHUNTS MAY BE HARDWIRE, WIDEBAND, OR
NARROW-BAND, DEPENDING UPON TYPE OF TRACK CIRCUIT -
IN USE. THE USE OF WIDEBAND SHUNTS, PART NUMBER 8A077. Q> BIDIRECTIONAL GCP UNIT
IS NOT RECOMMENDED IN MODEL 3000 GCP APPLICATIONS.

~— TWIST TWO TURNS PER FOOT

3. SEE FIGURE 14-19 FOR GCP-TO-TRACK WIRING. QORD = UNIDIRECTIONAL GCP UNIT
SEE FIGURE 14-1 FOR GCP BATTERY CONNECTIONS
AND CHARGING CIRCUIT. —@— = TERMINATION SHUNT

5. SEE FIGURES 14-44 AND 14-45 FOR MODULE REQUIREMENTS.

Mf = MOTION FREQUENCY
93-01_TYP_3K-3KD2_BI_DC_ISL_TC_1T_6-WIRE_CASE
04-09-09

Figure 14-18: Typical Model 3000/3000D2 GCP Bidirectional Application with DC Island Track
Circuit, One Track, Case Wiring
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MODEL 3000 GCP APPLICATION DIAGRAMS
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T
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& E‘

XT R

JUMPER INSTALLED.

T
o~
=

NOTES LEGEND
1. WIRE SIZES SHOWN ARE MINIMUM GAUGE.

= TWIST TWO TURNS PER FOOT
2. SEE SECTION 7 FOR DETAILED GCP-TO-TRACK WIRING INFORMATION.

b ARRESTERS AND EQUALIZERS MOUNTED ON SURGE PANELS (80026-XX).
SEE PARAGRAPH 12.6 FOR DETAILS.

= 022700-1X EQUALIZER, H.D.

93-01_TYP_3K-3KD2_BI_DC_ISL_TC_1T_6-WIRE_TRACK

04-09-09 = BIDIRECTIONAL MS/GCP UNIT

<0
Z = 022585-1X ARRESTER, H.D.

Figure 14-19: Typical Model 3000/3000D2 GCP Bidirectional Application with DC Island Track
Circuit, One Track, Track Wiring
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MODEL 3000 GCP APPLICATION DIAGRAMS

NOTES
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x| X ol o + -
L S APPROACH DISTANCES MUST PROVIDE A MINIMUM
v OPERATING TIME EQUAL TO PRIME WARNING TIME SELECTED
WEg?;EﬁggACH (OR PREEMPT WARNING, IF USED) PLUS 4 SECONDS FOR
SYSTEM RESPONSE TIME AT MAXIMUM TRAIN SPEED.

ALL WIRING #16 AWG MINIMUM UNLESS OTHERWISE NOTED.
WIRE SIZES SHOWN ARE MINIMUM GAUGE.

TERMINATION SHUNTS MAY BE HARDWIRE, WIDEBAND, OR LEGEND
NARROW-BAND, DEPENDING UPON TYPE OF TRACK CIRCUIT

IN USE. THE USE OF DUAL WIDE BAND SHUNTS, PART NUMBER

>0 = TwWIST TWO TURNS PER FOOT

8A077,1S NOT RECOMMENDED FOR MODEL 3000 GCP USE.

SEE FIGURE 14-21 FOR GCP-TO-TRACK WIRING.
SEE FIGURE 14-1 FOR GCP BATTERY CONNECTIONS

AND CHARGING CIRCUIT.
SEE FIGURES 14-44 AND 14-45 FOR MODULE REQUIREMENTS. —@— = TERMINATION SHUNT

<]OR> = UNIDIRECTIONAL GCP UNIT

93-01_TYP_3K_3KD2_UNI_DC_ISL_TC_1T_6-WIRE_CASE

04-03-09

Figure 14-20: Typical Model 3000/3000D2 GCP Unidirectional Application with DC Island Track
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Circuit, One Track, Case Wiring
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MODEL 3000 GCP APPLICATION DIAGRAMS

WEST APPROACH | ISLAND | EAST APPROACH 4—1
‘ (120 FT. MINIMUM) ‘

RAIL 1 . %
L L
RAIL 2 B xT R
T <
TERMINATION a o ) & o pa g P, TERMINATION
SHUNT SHUNT
#6
[ = [ =
[ = [ =
- #10
— N - N N — N -
=l E > > E| e > >
= = O @] = = O ]
x| X x x X| X x x
— — — — N N ~N N
TO GCP UNIT TO GCP UNIT
‘ ISLAND |
‘ (120 FT. MINIMUM) ‘
OPTIONAL INSTALLATION: RAIL 1 ﬁ<.]. J |_ .Dﬁ
INSULATED JOINTS IN ONE RAIL 2 ,—/: B xT R _
RAIL ONLY. —| |—
Al g o~ o ~ ol o
= > = > = > = >
S| O] 3| © S| © S| ©
X 4 x o x o x o
— — el - o~ N N ~N
NOTES LEGEND
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C><O = TWIST TWO TURNS PER FOOT
2. SEE SECTION 7 FOR DETAILED GCP-TO-TRACK WIRING INFORMATION.
& ARRESTERS AND EQUALIZERS MOUNTED ON SURGE PANELS (80026-XX). ! = 022700-1X EQUALIZER, H.D.
SEE PARAGRAPH 12.6 FOR DETAILS.
Z = 022585-1X ARRESTER, H.D.

93-01_TYP_3K_3KD2_UNI_APP_DC_ISL_TC_1T_6-WIRE_TRACK
04-0909 Q ORD = UNIDIRECTIONAL GCP UNIT

Figure 14-21: Typical Model 3000/3000D2 GCP Unidirectional Application with DC Island Track
Circuit, One Track, Track Wiring
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MODEL 3000 GCP APPLICATION DIAGRAMS
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2. SEE FIGURE 14-23 FOR GCP-TO-TRACK WIRING.

3. SEE FIGURE 14-1 FOR GCP BATTERY CONNECTIONS
AND CHARGING CIRCUIT.

4. USE FREQUENCY 790 HZ AND HIGHER.

5. SEE FIGURES 14-44 AND 14-45 FOR MODULE REQUIREMENTS.

LEGEND
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< or[>

—— -

Figure 14-22:

S-00-93-01
Version D.2

TWIST TWO TURNS PER FOOT

UNIDIRECTIONAL GCP UNIT

NARROW-BAND TERMINATION SHUNT

WARNING

APPROACH DISTANCES MUST PROVIDE A MINIMUM
OPERATING TIME EQUAL TO PRIME WARNING TIME SELECTED
(OR PREEMPT WARNING, IF USED) PLUS 4 SECONDS FOR
SYSTEM RESPONSE TIME AT MAXIMUM TRAIN SPEED.

NEVER WIRE WRAP AROUND RELAY FRONT CONTACTS

BETWEEN GCP RLY (+) TB1-9 AND ENA (+) TB1-5.

93-01_TYP_3K-3KD2_MS_STYL_C_CASE
04-09-09

Typical Model 3000/3000D2 GCP Motion Sensor Application plus Track Wraps of
MSR with Style ‘C’ Track Circuit, One Track, Case Wiring
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MODEL 3000 GCP APPLICATION DIAGRAMS
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SEE SECTION 7 FOR GCP-TO-TRACK WIRING INFORMATION. [

= 022700-1X EQUALIZER, H.D.

8A466-3 ISOLATION FILTER IS USED FOR 60 HZ APPLICATION
AND THE 8A471-180 ISOLATION FILTER FOR THE 180 HZ APPLICATION.

022585-1X ARRESTER, H.D.

VY

ARRESTERS AND EQUALIZERS MOUNTED ON SURGE PANELS (80026-XX). <] UNIDIRECTIONAL GCP UNIT

SEE PARAGRAPH 12.6 FOR DETAILS.

93-01_TYP_3K-3KD2_MS_STYL_C_TRACK
04-09-09

Y

\\\}

EARTH GROUND

Figure 14-23: Typical Model 3000/3000D2 GCP Motion Sensor Application plus Track Wraps of
MSR with Style ‘C’ Track Circuit, One Track, Track Wiring
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Typical Model 3000/3000D2 GCP Bidirectional Application with Remote
Unidirectional Unit, One Track (Four-Wire), Case Wiring

Figure 14-24
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Figure 14-25: Typical Model 3000/3000D2 GCP Bidirectional Application with Remote

Unidirectional Unit, One Track (Four-Wire), Track Wiring
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Typical Model 3000/3000D2 GCP Bidirectional Application, Unidirectional Unit With

Figure 14-26

Remote Feed Point, One Track (Six-Wire), Case Wiring
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Typical Model 3000/3000D2 GCP Bidirectional Application, Unidirectional Unit with

Figure 14-27

Remote Feed Point, One Track (Six-Wire), Track Wiring
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Figure 14-29: Typical Model 3000/3000D2 GCP Bidirectional UAX Interconnect Application with

Remote Unidirectional Unit, One Track, Track Wiring
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Figure 14-30: Typical Model 3000/3000D2/3000D2L GCP Unidirectional Application with

Frequency Slaving and Cascaded Relay Drives, Two Tracks, Case Wiring
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Typical Model 3000/3000D2/3000D2L GCP Unidirectional Application with
14-34

Frequency Slaving and Cascaded Relay Drives, Two Tracks, Track Wiring

Figure 14-31:

S-00-93-01
Version D.2



MODEL 3000 GCP APPLICATION DIAGRAMS
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Figure 14-32: Typical Model 3000/3000D2 GCP Bidirectional Application with External Automatic

Transfer, One Track
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MODEL 3000 GCP APPLICATION DIAGRAMS

t‘i WEST APPROACH | EAST APPROACH 4»‘
t‘i WEST APPROACH i EAST APPROACH 1 DAX A 4"

XING "A" XING "B"
1 T T2
-0 & o}
UAX LINE WIRE OR UG CABLE DAX A
XING "A" XING "B"

B12

TO GCP
N12 BATTERY

o Ut L fou o i o i
OMONUY O . £ @|@ @|@ c_|Q

‘ 10 (02 OFF

«zé 7é»
A stavina|T UAX 1 ISLRLY 2 DAXC paxp—o; 2O Ce £
. J 1 RLY RLY DAX
® oo @ s s @I@@@@co |
5ASB
I DUAL FREQUENCY PIN 80200
NOTES
1. WIRE SIZES SHOWN ARE MINIMUM GAUGE.
2. SEE PARAGRAPH 1.5 FOR GCP-TO-TRACK WIRING INFORMATION.
@QRRESTERS AND EQUALIZERS MOUNTED ON SURGE PANELS (80026-XX).
SEE PARAGRAPH 12.6 FOR DETAILS.
LEGEND
<l> = BIDIRECTIONAL GCP UNIT - = WIDEBAND TERMINATION SHUNT Z = 022585-1X ARRESTER, H.D.
= —— - -
<]OR> UNIDIRECTIONAL GCP UNIT NARROW-BAND TERMINATION SHUNT f = 022700-1X EQUALIZER, H.D.
<] D = 2 TRACKS -1 BOX 93-01_TYP3K-3KD2-3KD2L_DAXUAX_IC_2C % = EARTH GROUND
04-09-09

Figure 14-33: Typical Model 3000/3000D2/3000D2L GCP DAX-UAX Interconnections, Two
Crossings
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MODEL 3000 GCP APPLICATION DIAGRAMS
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Figure 14-34: Typical Model 3000/3000D2/3008/3008D2 GCP Bidirectional Applications with

Remote Unit, Multiple DAXing, One Track, Case Wiring
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MODEL 3000 GCP APPLICATION DIAGRAMS
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Figure 14-35: Typical Model 3000/3000D2/3008/3008D2 GCP Bidirectional Applications with

Remote Model 3000/3000D2 Unit, Multiple DAXing, One Track, Track Wiring
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MODEL 3000 GCP APPLICATION DIAGRAMS

WEST APPROACH ‘ EAST APPROACH

XING

: [< X

TO TRACK
‘ B
2| % T & TO GCP +-’—‘—r -
) | N12 BATTERY
PREEMPT
TRACK 1 ENA/ - p Ms/CP N — GCP RLY ISLRLY 1 DAX A DAX B PO(\)A,’\‘ER
| XMT1 | XMr2 RCV1 | RCV2 | UAX2 CONTROL ¥ B T+ [ Ry L -1+ _ rvy - GCP
w0 @ @ ] o )® w|lae @eae|le el o |0
1 O ISL OZ OFF
PC—d
TRACK 2 UAX 1 71 ISLRLY 2 DAX C DAX D @) Ce
| XMT1 XMT2 RCV1 RCV2 | AT  SLAVING|+ -] decoroer F - RLY RLY DAX
=1 2 3 @W|6e O|@® © @ @) o6 s |0 o
5 MICRQ GCP MODEL 3000
Safetran Systems Made i U.S.A. DUAL FREQUENCY P/N 80200
XR
ST
L
NOTES
1. ALL WIRING #16 AWG MINIMUM UNLESS OTHERWISE NOTED. THE FOLLOWING PROGRAMMING IS REQUIRED TO ENABLE THE ADVANCED
WIRE SIZES SHOWN ARE MINIMUM GAUGE PREEMPTION TIMER APPLICATION:
2. TERMINATION SHUNTS MAY BE HARDWIRE, WIDEBAND, OR
NARROW-BAND, DEPENDING UPON TYPE OF TRACK CIRCUIT 1. PROGRAM DAX A: TRACK 1
IN USE. THE USE OF DUAL WIDEBAND SHUNTS, PART NUMBER
8A077, 1S NOT RECOMMENDED FOR 3000 GCP APPLICATIONS. 2. PROGRAM DAX A DISTANCE: PREEMPT

3. SEE FIGURE 14-3 FOR GCP-TO-TRACK WIRING.

4. SEE FIGURE 14-1 FOR GCP BATTERY CONNECTIONS
AND CHARGING CIRCUIT. 4. ADVANCED PREEMPT TIMER: 10 (SECONDS)
WARNING

APPROACH DISTANCES MUST PROVIDE A MINIMUM
OPERATING TIME EQUAL TO PRIME WARNING TIME SELECTED

3. PROGRAM DAX A WARNING TIME: 40 (SECONDS)

5. PROGRAM T1 WARNING TIME: 25 TO 28 (SECONDS)

(OR PREEMPT WARNING, IF USED) PLUS 4 SECONDS FOR LEGEND
SYSTEM RESPONSE TIME AT MAXIMUM TRAIN SPEED. B
C><O = TWIST TWO TURNS PER FOOT
NEVER WIRE WRAP AROUND RELAY FRONT CONTACTS
BETWEEN GCP RLY (+) TB1-9 AND ENA (+) TB1-5. <D = BIDIRECTIONAL GCP UNIT
NOTE
—®— = TERMINATION SHUNT
CROSSING CONTROL WARNING TIME IS NORMALLY SET FROM 2 TO
5 SECONDS LESS THAN THE DESIRED WARNING TIME WITH 93-01_TYP_3K-3KD2_BI_ADV-PREMT-TMR_1T_CASE
ADVANCED PREMPTION TIMER ENABLED. 04-09-09

Figure 14-36: Typical Model 3000/3000D2 GCP Bidirectional Advanced Preempt Timer
Application, One Track, Case Wiring
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Typical Model 3000/3000D2 GCP Bidirectional DAX-UAX Interconnect Advanced

Figure 14-37

Preempt Timer Application, One Track, Case Wiring
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MODEL 3000 GCP APPLICATION DIAGRAMS

ki APPROACH DISTANCE (AD) 4—‘

XING

T<>

—& *>—
STATION
DISTANCE
TO TRACK (SD)
ElE S| S
S| S [SHNE] TO GCP
x| > Ele N12 BATTERY
TRACK 1 ENA/ g MS/GCP N GCP RLY ISLRLY 1. DAX A DAX B POgYuER
| XMT1 | XMr2 RCV1 | RCh2 | uax2 CONTROL I+ N PO (VAR [ _ GeP
m1)- (2) 3@ 6 Yo ol ©|k w|a o] o

OFF

1@ IsL Qz
o lo]
UAX 1 ——— I ISLRLY 2 DAX C oaxp—y 2O Oe
DAX

TRACK 2
XMT1 XMT2 RCV 1 RCV 2 AT SLAVING| + - RECORDER + -+ RLY 1+ RLY _
=0 2 03 W6 ©|@ ©® ) @] W|iy (o0 O»

5ASB

MODEL 3000
DUAL FREQUENCY P/N 80200
XR
+ -
NOTES THE FOLLOWING PROGRAMMING IS REQUIRED TO ENABLE A GCP TO

TEMPORARILY SWITCH TO MOTION SENSOR OPERATION AS A TRAIN

1. WIRE SIZES SHOWN ARE MINIMUM GAUGE. ACCELERATES FROM THE STATION:

2. TERMINATION SHUNTS MAY BE HARDWIRE, WIDEBAND, OR 1. SET MOTION SENSING LEVEL T1:
NARROW-BAND, DEPENDING UPON TYPE OF TRACK CIRCUIT
IN USE. THE USE OF DUAL WIDEBAND SHUNTS, PART NUMBER THE MOTION SENSITIVITY LEVEL (MSL) IS CALCULATED

8A077, IS NOT RECOMMENDED FOR 3000 GCP APPLICATIONS. BY DIVIDING THE DISTANCE FROM THE GCP RECEIVER FEED WIRES

3. SEEFIGURE 14-3 FOR GCP-TO-TRACK WIRING. TO THE MIDDLE OF THE STATION (SD) BY THE DISTANCE FROM THE
4. SEE FIGURE 14-1 FOR GCP BATTERY CONNECTIONS GCP TO THE LONGEST APPROACH TERMINATION SHUNT (AD) AND
AND CHARGING CIRCUIT. THEN MULTIPLYING THE RESULT BY 100.
LEGEND
_ Sb _

C><0O = TWIST TWO TURNS PER FOOT AD X100=  MsL

<D = BIDIRECTIONAL GCP UNIT 2. TRANSFER DELAY MS TO GCP T1:

—®— = TERMINATION SHUNT THE TRANSFER DELAY TIME (TD) IS CALCULATED BY DETERMINING THE

LONGEST TIME A TRAIN WILL REMAIN STOPPED AT A STATION (ST) AND
ADDING AN APPROACH CLEARANCE TIME OF 60 SECONDS.
WARNING
APPROACH DISTANCES MUST PROVIDE A MINIMUM ST +60=TD
OPERATING TIME EQUAL TO PRIME WARNING TIME SELECTED
(OR PREEMPT WARNING, IF USED) PLUS 4 SECONDS FOR
SYSTEM RESPONSE TIME AT MAXIMUM TRAIN SPEED.

NEVER WIRE WRAP AROUND RELAY FRONT CONTACTS 93-01_TYP_3K-3KD2_BI_SW2MS_1T
BETWEEN GCP RLY (+) TB1-9 AND ENA (+) TB1-5. 04-09-09

Figure 14-38: Typical Model 3000/3000D2 GCP Bidirectional Switch to Motion Sensor Application,
One Track, Case Wiring
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Typical Model 3000/3000D2 GCP Bidirectional DAX-UAX Interconnect Switch to

Figure 14-39

Motion Sensor Application, One Track, Case Wiring
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MODEL 3000 GCP APPLICATION DIAGRAMS
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MODEL 3000 GCP APPLICATION DIAGRAMS
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Figure 14-41: Mounting Dimensions, Model 3000, 3000ND, 3000ND2, and 3008 GCPs
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MODEL 3000 GCP APPLICATION DIAGRAMS

30001429
07-18-06

11.34

)
L
U 5 s
< - 2
| g | ©
I § 1 Z
e
- 0 D 0 0 O 0 -
b=
O
I
8]
V)
-~
O
o N (f)
5 o ~
~N N L‘_‘
=
(A
r 0 o 0 0 = 0 |
B — =2
-2 [S— §4.
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MODEL 3000 GCP APPLICATION DIAGRAMS
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Figure 14-43: Mounting Dimensions, Model 3000D2L GCP
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MODEL 3000 GCP APPLICATION DIAGRAMS

LIST OF MODULES

ASSY. NO. MODULE DESCRIPTION ASSY. NO. MODULE DESCRIPTION
80211 ISLAND MODULE 80115 DATA RECORDER MODULE
80012 TRANSCEIVER MODULE 80016 DAX MODULE

80013 RELAY DRIVE MODULE 80020 INTERFACE ASSEMBLY
80214 PROCESSOR MODULE

MODULES/ASSEMBLIES
MODULE POSITION —| M1|M2|M3|M4|M5| M6| M7 | M8| M9 M10
3
MODEL 3000 GCP
%
— — N [qV) (42] < n [{e) [{e] o
S8 g 8882888
FIGURE NO. UNIT NO. 283333333 3
14-2, 14-30
' X X X|X| o X
14-36, 14-39
14-4, 14-31W X| X| X|X|X|X|O X
14-2, 14-30 X x| x| x|xlo X
14-36, 14-39
14-24 1 X X|X| X|X|O X
14-18, 14-24
' 14-24, 2 X X| X|O X
14-28 ’
14-33, 14-37 A X X X| X|O X
14-33, 14-37 B X| X| X|X|X|0O|X X
14-31, 14-34 X| X|X|X|X]|O X
14-22 X X| X| X|X]| O X
14-20 X| X|X|X]|O X
93-01_LOM_3000
X = REQUIRED 04-10-09
O = OPTIONAL

*=1ST SLOT AT LEFT END OF CASE.

** = KEYBOARD/DISPLAY CONTROL UNIT, 80019,
PLUGS INTO THE 80020 INTERFACE ASSEMBLY
FOR PROGRAMMING AND DISPLAY.

Figure 14-44: Model 3000 GCP Module Selection Chart
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MODEL 3000 GCP APPLICATION DIAGRAMS

LIST OF MODULES

ASSY. NO. MODULE DESCRIPTION ASSY. NO. MODULE DESCRIPTION

80211 ISLAND MODULE 80115 DATA RECORDER MODULE

80012 TRANSCEIVER MODULE 80016 DAX MODULE

80013 RELAY DRIVE MODULE 80020 CONTROL INTERFACE

80214 PROCESSOR MODULE (INCLUDES 80017 KEYBOARD DISPLAY INTERFACE)
80028 TRANSFER MODULE

MODULE ASSEMBLIES
UPPER BAY LOWER BAY
MODULE POSITION ——= | M1 |M2|M3 |M4| M5 |M6|M7 |M8| M9 M10M11M12M13M14M15M16M17M18M19M20M2]
* *
MODEL 3000D2 GCP
E H
— — N N (32} < n | ©o o o — - N [aV] (92} < n © © o [ee]
Jlxlg glgl8d 8lg| 8 d lg8lela gl a3 sg
FIGURE NO. UNITNO. | 818 8| 3/2/8/ 888|288/ 8 32888 8 8 8
14-2, 14-30 X X x| x|o X | x X X|x|o X | X
14-36, 14-39
14-4, 14-31W X|X|x|x|x|x|o X|X|X|X|x|x|x]|o X | X
14-6, 14-8 X X x| x|x|o X | x X! x|x|x]|o X | x
14-26
14-6 1 X X X|x|o X | x X X|x|o X | X
14-18, 14-24
' 14-24, 2 X X|x|o X X X|x|o X | X
14-28
14-31E, 14-34 X|X|x|x|o X X|X|x|x|o X | x
14-22 X X| x| x|x|o X | x X|X|x|x|o X | x
14-33, 14-37 A X X X|x|o X | X X X|x|o X | X
14-33, 14-37 B X|X|x|x|x|o]x X X| X[ X|x|x|o]|x X | X
14-20 X|Xx|x|x|o X X|X|x|x]|o X | x
X = REQUIRED 93-01_LOM_3000D2
04-10-09
O = OPTIONAL
* = 1ST SLOT AT LEFT END OF BAY
** = KEYBOARD/DISPLAY CONTROL UNIT, 80019,
PLUGS INTO THE 80020 INTERFACE ASSEMBLY
FOR PROGRAMMING AND DISPLAY.
Figure 14-45: Model 3000D2 GCP Module Selection Chart
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MODEL 3000 GCP APPLICATION DIAGRAMS

LIST OF MODULES

ASSY. NO. MODULE DESCRIPTION
80211 ISLAND MODULE

80012 TRANSCEIVER MODULE
80013 RELAY DRIVE MODULE
80214 PROCESSOR MODULE
80115 DATA RECORDER MODULE
80020 CONTROL INTERFACE

(INCLUDES 80017 KEYBOARD DISPLAY INTERFACE)

MODULES/ASSEMBLIES
MODULE POSITION ———== M1|M2|M3 M4 M5| M6

*

MODEL 3000ND GCP

*
*

AN ™| || o
NE IR

FIGURE NO. UNIT NO. 2128822 8

14-10, 14-11 1 xIxIx!Ixlolx

14-12, 14-13 1,2

14-11 2

14-16 1,2 X| X | X]0O|X

93-01_LOM_3000ND

X = REQUIRED 04-10-09
O = OPTIONAL

*=1ST SLOT AT LEFT END OF CASE.

** = KEYBOARD/DISPLAY CONTROL UNIT, 80019,
PLUGS INTO THE 80020 INTERFACE ASSEMBLY
FOR PROGRAMMING AND DISPLAY.

Figure 14-46: Model 3000ND GCP Module Selection Chart
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MODEL 3000 GCP APPLICATION DIAGRAMS

LIST OF MODULES

ASSY. NO. MODULE DESCRIPTION
80211 ISLAND MODULE
80012 TRANSCEIVER MODULE
80013 RELAY DRIVE MODULE
80214 PROCESSOR MODULE
80115 DATA RECORDER MODULE
80029 CONTROL INTERFACE
(INCLUDES 80153 KEYBOARD DISPLAY INTERFACE)
80028 TRANSFER MODULE

MODULE ASSEMBLIES
MODULE POSITION — |M1|M2|M3|M4|M5|M6|M7 |M8| M9 M10M11M12

*
*

MODEL 3000ND2 GCP

dla|ols|wlo|lv|l<s olaldl o
NEEHEIREEEEELE:

FIGURE NO. UNIT NO. 212128 g8lg 281282212

14-10, 14-11 1

14-12. 14-13 12 X X| X| X] O X|O| X|X|X|X]|X

14-11 2

14-16 1,2 X| X| X| O] X]| O X|X|X X

X = REQUIRED 93-01_LOM_3000ND2

04-10-09
O = OPTIONAL

*=1ST SLOT AT LEFT END OF BAY

** = KEYBOARD/DISPLAY CONTROL UNIT, 80019,
PLUGS INTO THE 80029 INTERFACE ASSEMBLY
FOR PROGRAMMING AND DISPLAY.

Figure 14-47: Model 3000ND2 GCP Module Selection Chart
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MODEL 3000 GCP APPLICATION DIAGRAMS

LIST OF MODULES

ASSY. NO. MODULE DESCRIPTION
80211 ISLAND MODULE

80012 TRANSCEIVER MODULE
80013 RELAY DRIVE MODULE
80214 PROCESSOR MODULE
80115 DATA RECORDER MODULE
80016 DAX MODULE

80020 INTERFACE ASSEMBLY

MODULES/ASSEMBLIES
MODULE POSITION ——== M1 M2|M3|M4 M5 M6|M7 M8 M9 M1d

*
* %

MODEL 3008 GCP

— | N M < | 0| 0| © | ©| O
NI IR AR IR A= 1R=1RE
FIGURE NO. UNITNO. |2/8/28/18/18/818/8/8 3
14-34 XX X o|x|x|X X
NOTE: NO ISLAND USED-FIRST SLOT LEFT EMPTY. 93-01_LOM_3008
04-10-09
X = REQUIRED
O = OPTIONAL

*=1ST SLOT AT LEFT END OF CASE.

** = KEYBOARD/DISPLAY CONTROL UNIT, 80019,
PLUGS INTO THE 80020 INTERFACE ASSEMBLY
FOR PROGRAMMING AND DISPLAY.

Figure 14-48: Model 3008 GCP Module Selection Chart
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MODEL 3000 GCP APPLICATION DIAGRAMS

LIST OF MODULES

ASSY. NO. MODULE DESCRIPTION

80211 ISLAND MODULE

80012 TRANSCEIVER MODULE

80013 RELAY DRIVE MODULE

80214 PROCESSOR MODULE

80115 DATA RECORDER MODULE

80016 DAX MODULE

80020 CONTROL INTERFACE
(INCLUDES 80017 KEYBOARD DISPLAY INTERFACE)

80037 TRANSFER MODULE

MODULE ASSEMBLIES
UPPER BAY LOWER BAY

MODULE POSITION ——= |M1|M2| M3 |M4 |M5|M6 | M7 |M8| M9 MlOMllM12M13M14JM15M16M17M18M19M20M21

*
*

MODEL 3008D2 GCP

A N M | OO OO0 O O d N M &~  H|O©|lO©| ©| © O N~
Jlg|g|d|ld|c|gs|glala|d|lglald|l=o|lcla|alalal 8
FIGURE NO. UNITNO. 1318|388 83/ 8 23 32 8|38 3 3 8 8888
14-34 X|X|X|O|X|X]|X X X|X|X|O|X|X]|X X | X
93-01-LOM_3008D2
04-10-09
NOTE: NO ISLAND USED-FIRST SLOT LEFT EMPTY.
X = REQUIRED
O = OPTIONAL
* = 1ST SLOT AT LEFT END OF BAY
* = KEYBOARD/DISPLAY CONTROL UNIT, 800189,
PLUGS INTO THE 80020 INTERFACE ASSEMBLY
FOR PROGRAMMING AND DISPLAY.
Figure 14-49: Model 3008D2 GCP Module Selection Chart
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SURGE PROTECTION

SECTION 15 —
SURGE PROTECTION

15.1 GENERAL

The key to effective surge protection for the 3000 GCP as well as other associated electronic equipment is
an integrated combination of the following:

1. Effective primary surge protection,

2. Proper built-in secondary and tertiary surge protection within the electronic equipment,
3. Appropriate wiring of all equipment within the case/bungalow,

4. Low resistance connection to earth ground.

The major requirement of primary surge protection is to reduce all surges to a level the electronic
equipment can withstand. To achieve this, all wiring entering or exiting a case or bungalow must be
equipped with primary surge protection. Four major areas require primary surge protection, as well as
appropriate sequential bungalow wiring, and include:

1. AC power lines
2. Battery

3. Track wires

4. Line circuits

15.2 AC POWER LINES

The AC power line provides power to the battery charger which supplies charging current to the battery for
powering the GCP and other electronic equipment located in the case/bungalow. The AC line requires
surge decoupling, which is provided by an SP20-2A AC Line Protector plus an AC power line arrester as
shown in Figure 15-1. Optionally, a rack-mounted AC surge panel may also be used.

15.3 BATTERY

The battery also requires primary surge protection to minimize the amplitude of voltage transients
occurring on the AC line which pass through the charger or line circuits to the battery. The battery must be
included in the surge protection network since the low internal impedance of the battery makes it an
extremely effective transient filter or surge arresting device (see Figure 15-1). This is accomplished by
connecting a number 6 AWG wire pair twisted two turns per foot from the battery charger output to the
battery terminals and then using a second number 6 AWG twisted pair from the battery terminals to the
battery equalizer/arrester surge protection network (see Figure 15-2). A battery bus can then be formed to
power the GCP and any other electronic equipment housed within the case/bungalow. This sequence of
wiring is very important to the success of the surge arresting equipment and subsequent reliability of the
electronic equipment.

15.4 TRACK WIRES

The GCP track wires must be surge decoupled through use of arresters and equalizers at the entrance of
the track leads to the equipment housing. This is also accomplished on an equipment rack through use of
the appropriate track surge panel (see Figure 15-2).

15.5 LINE CIRCUITS

Line and underground cable circuits entering or exiting the case/bungalow require surge decoupling
through the arrester/ equalizer network (see Figure 15-3). A separate network must be installed for each
wire pair connecting the GCP, plus other electronic equipment where applicable, to the battery.
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SURGE PROTECTION
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Figure 15-1:
Recommended Surge Suppression Wiring for Model 3000/3000D2 GCP

15-2

April 2009, Revised September 2014

S-00-93-01
Version D.2



SURGE PROTECTION

'STIVL3A Y04 92T HAVYOVHVd ‘2T NOILO3S 33S

(XX-92008) STINVd IOHNS NO AILNNOW SHIAZITYNOI ANV SHILSTHYY

1INN dOO TYNOILOZHIAINA = A_mov

“IVANVIA SIHL 40 £ NOILO3S NI
@314103dS SHLONITWNWIXYIN SA330X3 HLONIT FHIM LINSNVHL
NIHM A3ANIWNODTY SI NMOHS NOILYHINOIINOD FHIM-XIS

-
=

60-60-0
MOVHL IHIMI LT 0L ISI"Od” INN ZAN-ANME 20-00

"@'H '"¥31S3YYY XT-585220 - N
"SNOILYOITddY 429 000€ T3AOW ¥O3 AIANIWWOIIH LON SI
‘@’H "¥3ZITYNO3 XT-00£220 = IN ‘2208 ¥IFNNN Ldvd 'SINNHS ANVEIAIM 40 3SN IHL “3ISN NI "@33dS NIVYL WNWIXYA LY 3NIL 3SNOJSTH WILSAS
= LINDYID YOVAL 40 IdAL NOdN ONIANIIA "ANYE-MOHUYN HO4 SANODIS ¥ SN1d (A3SN 41 'ONINEYM LdW3Tad HO)
O ‘aNVE3AIM ‘THIMAEVH 38 AVIN SLNNHS NOILYNIWEAL >
1004 ¥3d SNUNLOMLISIML = (o) ) @319313S INIL ONINYYM JNIYd OL TVNOT IWIL ONILYHIHO
39NV WNINININ 33V NMOHS S3ZIS M WNINIA V 3AIAO¥d LSNIN SFONVLSIA HOYO¥ddY
- "Q3LON ISIMYIHLO SSTINN WNIININ DMY 9T# ONIHIM TV 0
an3oa e — ONINYYM
S3LON
2#do9 oL T#d09 0L
N[ S NN = e = e
(9] (e} Pl X Pyl Pyl X X Py Py
I |z S o |0 ES o |0
x |= 3 |3 < |<£ 3 |13 < <
S |& SR S |8 SR N
oT# =
] | | | |
°
7 % 7 77 7 =] 7 7 7
7, v/ v/ v/ i/
i i 4 i 4 i 4 =
] | | | |
o#
S 8 5y 5 1% 5 15 5 |B
g |2 S R 8 |R = g |2
LNNHS A LNNHS
NOILYNINYIL I_ NOILYNINYIL
. W “ “
Z vy L
ﬁ. —— v
\ﬂ ! I_ TN TIvY
z T
7 (NNWINIW "L 02T) 7
HOVO¥ddY 1SV3 i anvisi HOVOY¥ddY 1SaM

Figure 15-2:
Typical Model 3000 GCP Surge Protection, Unidirectional Application With DC Island Track Circuit,

One Track, Six Wire Hookup (Also Applies To Bidirectional Installations)
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SURGE PROTECTION
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NOTES

ARRESTERS AND EQUALIZERS CAN BE MOUNTED ON SURGE
PANELS (80026-XX). SEE SECTION XII, PARAGRAPH 12.16

FOR DETAILS.
LEGEND
Z = 022585-1X ARRESTER, H.D.
! = 022700-1X EQUALIZER, H.D.

FILE: 300015-3

Figure 15-3:
Typical Model 3000/3000D2 Surge Protection, DAX-UAX
Interconnections, Line Wire or Underground Wire
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