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Preface

This is the second edition of the GO & UP Fleet Radio Devices Installation Standard (MX-STC-
STD-002). The standard has been revised to align with the present status of the rail fleet and
the addition of equipment in the UP fleet.

This document is for use by designers, consultants, contractors, and all others involved in the
installation of GO & UP Fleet Radio Devices. It is intended for suitably qualified professionals
familiar with the subject matter. This document is not a substitute for all applicable local codes,
standards, and manuals.

The technical content of the GO & UP Fleet Radio Devices Installation Standard (MX-STC-STD-
002) was developed by the Metrolinx Signals & Communication/Radio Systems office within
the Asset Management and Maintenance Division. This Standard is available for external users
to download via the Metrolinx public download site at:
https://www.metrolinx.com/en/metrolinx-technical-standards

Suggestions for revision or improvements can be sent to Metrolinx Signals and
Communication, Radio Systems, Attention: Director, Radio Systems, who will introduce the
proposed changes to Metrolinx Radio Systems. The Director, Radio Systems, ultimately
authorizes the changes. A description of the proposed change shall be included along with
information on the background of the application and any other useful rationale or justification.
Proposals for revisions or improvements shall include your name, company affiliation (if
applicable), email address, and phone number.
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2X= METROLINX GO & UP FLEET RADIO DEVICES INSTALLATION STANDARD

Introduction

General

Radio devices on the GO Transit and UP Express rail fleet include UHF mobile
radios, VHF mobile radios, handsets/palm microphones, speakers, regulated DC to
DC converter power supplies, and, additionally, for the GO Transit fleet, Integrated
Communications Control Units (ICCU) and volume controls.

Mobile radios on the GO Transit and UP Express rail fleet are to be programmed
with radio frequency channels licensed by Innovation, Science and Economic
Development Canada (ISED) for any purposes, but not limited to emergency; end-
to-end train to train; train to track worker; train to dispatch; train to Network
Operations Centre (NOC); train to Willowbrook Operations Control Centre
(WOCC)/ Whitby Control Centre (YCC); train to signals/crossings; and vice versa
communications and for any other need not listed above. Metrolinx Radio Systems
owns various radio channels (UHF and VHF) that ISED licensed for UHF and Railway
Association of Canada (RAC) for VHF to be used throughout most of the Metrolinx
operating area. As the channels’ licensee, Metrolinx shall program the mobile radios
with Metrolinx-licensed radio channels for rail fleet communications. This standard
will be used to ensure that all radio devices are installed properly and consistently
across the rail fleet in an environment free of electromagnetic interference, high
temperatures, and humid/wet environments for healthy and safe radio operations.
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2= METROLINX GO & UP FLEET RADIO DEVICES INSTALLATION STANDARD

2.

Definitions, Interpretation, Codes, and
Standards

2.1

211

2.2

Definitions

Capitalized terms used in this standard shall have the meanings prescribed in Table
1.

Table 1: List of Definitions

Term Definition

Metrolinx, a non-share capital corporation,
continued under the Metrolinx Act, S.0O. 2006, c.16
and a Crown Agency in accordance with the Crown
Agency Act, RS.O. 1990, c.48 and includes all
operating divisions.

Metrolinx

Metrolinx business unit responsible for providing
Radio Systems and maintaining the radio network and services
across the Metrolinx operating area.

Abbreviations

2.2.1 The abbreviations used in this standard shall have the meaning prescribed in Table
2.
Table 2: List of Abbreviations
Abbreviation Definition
AAR The Association of American Railroads
APTA American Public Transportation Association
ASTM American Society for Testing and Materials
AUX Auxiliary
CAl Common Air Interface
Decibel milliwatts is a unit of level used to indicate that a power
dBm level is expressed in decibels (dB) with reference to one
milliwatt (mW).
DC Direct Current
MX-STC-STD-002 Page 2 of 36 Revision 01
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Abbreviation Definition

DMUs Diesel Multiple Units

GPS Global Positioning System

ICCU Integrated Communications Control Unit

ICEA The Insulated Cable Engineers Association

EC International Electrotechnical Commission. It creates Standards
for electrical and electronic technologies.
Innovation, Science and Economic Development Canada
(formerly IC—Industry Canada) is the government agency

ISED ; ) : . :
responsible for licensing the radio spectrum and resolving
interference disputes over licensed frequencies.

KH 1,000 Hertz (1 Hertz = 1 cycle/second. A unit used to measure
the frequency of an audio or alternating electrical signal.

LVPS Low-Voltage Power Supply
1,000,000 Hertz (1 Hertz = 1 cycle/second. A unit used to

MHz measure the frequency of an audio or alternating electrical
signal.

MIL Military Specification/Standard

NEC National Electrical Code

NEXEDGE The digital rad|o brand from Kenwood, which uses the NXDN
Common Air Interface.

NOC Network Operations Centre
Next Generation Digital Narrowband is an open standard for

NXDN public and land mobile radio systems adopted by Railway
Operators in North America to have a more efficient use of the
radio spectrum.

OEM Original Equipment Manufacturer

PA/IC Public Address and Intercom

RAC Railway Association of Canada

MX-STC-STD-002
May 2025
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2= METROLINX GO & UP FLEET RADIO DEVICES INSTALLATION STANDARD

Abbreviation Definition

RFEAM Rail Fleet Engineering Asset Management.
Time Division Multiple Access. A technology that permits more
TDMA efficient use of a radio channel by splitting it into two fully
functional digital channels.
Tx/Rx Transmit and Receive.
UHF, which means Ultra High Frequency, is the designation for
UHF radio frequencies in the range between 300 megahertz (MHz)
and 3 gigahertz (GHz).
VHF, which means Very High Frequency, is the designation for
VHF radio frequencies in the range between 30-300 megahertz
(MHz).
WOCC Willowbrook Operations Control Centre.
YCC Whitby Control Centre.

2.3 Codes, Standards, and Reference Documents

2.3.1 All systems, equipment, and materials for work relating to this standard shall be
provided by the rolling stock vendor in accordance with the most current edition of
applicable federal, provincial, municipal, and industry codes and standards,
including but not limited to the following or their equivalent or substitutions as
approved by Metrolinx Rail Fleet Engineering Asset Management (RFEAM):

Canadian Centre for Occupational Health and Safety;

Canadian Standards Association (CSA);

French Language Services Act;

IEC 60529 Degrees of protection provided by enclosures (IP Code);

IEC 60571 Railway applications - Electronic equipment used on rolling stock;

IEC 61000-4-2 Electromagnetic compatibility (EMC)—Part 4-2: Testing and
measurement techniques - Electrostatic discharge immunity test;

IEC 61000-4-3 Electromagnetic compatibility (EMC)—Part 4-3: Testing and
measurement techniques - Radiated, radiofrequency, electromagnetic field
immunity test;

IEC 61000-4-4 Electromagnetic compatibility (EMC)—Part 4-4: Testing and
measurement techniques - Electrical fast transient/burst immunity test;

MX-STC-STD-002
May 2025
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IEC 61000-4-5 Electromagnetic compatibility (EMC) - Part 4-5: Testing and
measurement techniques - Surge immunity test;

IEC 61000-4-6 Electromagnetic compatibility (EMC) - Part 4-6: Testing and
measurement techniques - Immunity to conducted disturbances induced by
radio-frequency fields;

IEC 61373 Railway applications—Rolling stock Equipment - Shock and
vibration tests;

IEC 60068-2-1 Environmental testing—Part 2-1: Tests - Test Ad;
IEC 60068-2-2 Environmental testing—Part 2-2: Tests -Test Bd;
IEC 60068-2-30 Environmental testing—Part 2-30: Tests -Test Db;

IEC 62236-3-2 Railway Applications - Electromagnetic Compatibility—Part 3-
2: Rolling Stock—Apparatus;

EN 50121-3-2 Railway applications - Electromagnetic compatibility—Part = 3-
2: Rolling Stock—Apparatus; and

APTA Standard SS-E-001-98.

MX-STC-STD-002
May 2025
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3.

Radio Devices Installation

3.1

3.1.1

Installation Requirements

The radios, ICCUs, speakers, handsets, volume controls, and associated DC to DC
converter power supplies as specified shall be installed in a location easily
accessible for maintenance, attaching test equipment during testing and device
changeouts at a working height that does not cause undue strain due to
overstretching or bending to maintenance personnel and shall not be installed in
low lying or overhead compartments.

The radios, ICCUs, and associated DC to DC converter power supplies shall be
installed in a location with an ambient temperature that shall not exceed the range
of -25°to 35 ° Celsius, contrary to IEC 60571 and shall not have any objects blocking
the airflow around these devices during operation. Radio and ICCU displays shall
be clearly visible, and fasciae shall be easily accessible for operators and
maintenance personnel, as seen in Figures 1 and 2.

Figure 1: Radio Layout in Cab Car

MX-STC-STD-002 Page 6 of 36 Revision 01
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Figure 2: Locomotive ICCU Layout

The radios, ICCUs, and associated DC to DC converter power supplies shall be
installed in a location free of exposure to the elements such as water, ice, snow, and
dust.

The DC to DC converter power supplies, as specified in 3.2, shall be supplied for
each UHF and VHF radio, and the outputs of the converters shall be connected in
parallel for redundancy at the fuse boxes. (Paralleling shall not apply to UP Fleet).
These power supplies are custom-designed for Metrolinx, and substitutions shall
require express approval from Radio Systems and RFEAM.

The fuse boxes, as specified in 3.2, shall be provided to the outputs of the DC to DC
converter power supplies, and the power supply lines to the radios shall be fused
at the fuse boxes at the recommended OEM values. The OEM in-line fuse holders
supplied with the radios shall not be used.

All cable and harness connectors at the rear of equipment shall be easily accessible
and shall have atleast 6 in of clearance room for repeated disconnect and reconnect
operations due to the nature of tests and software upgrades required for
maintaining the equipment in a state of good repair, as shown in Figure 3.

MX-STC-STD-002 Page 7 of 36 Revision 01
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Figure 3: Clearance at the Rear of the Equipment

3.1.7 All interconnections between radios, handsets, speakers, and volume controls to
ICCUs shall not have any intermediate connectors or terminal blocks except for
those required to interface with PA/IC train lines, voice alarm inputs, and train LVPS
power sources.

3.1.8 Where required, for example, analog PA/IC train lines, microphone/earpiece audio,
or Tx/Rx audio signals wiring, twisted shielded pair cables shall be deployed and
included in the cable harnesses.

3.1.9 All wire and cables shall be insulated, cross-linked polyolefin materials or equivalent
and shall meet the requirements of APTA Standard SS-E-001-98 or as approved by
RFEAM.

3.1.10 The selection of wire size shall be based on the required current carrying capacity,

voltage drop, physical strength, temperature, radio frequency, losses, and flexibility
requirements in accordance with applicable APTA, AAR, ICEA, ASTM, NEC, or MIL
Standards and Specifications and Section F of the AAR Manual of Standards and
Recommended Practices or as agreed upon between rolling stock vendor and
RFEAM.

MX-STC-STD-002 Page 8 of 36 Revision 01
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3.1.1

3.1.12

3.1.13

3.1.14

3.1.15

3.1.16

3.1.17

The UHF antennas shall be mounted on top of the locomotive, cab cars, or DMUs in
the centre of a metal area of a minimum of 30 in x 30 in to act as its own ground
plane. For other mounting solutions and locations, the rolling stock vendor shall
provide certification that the antenna is performing to the specifications in
collaboration with the manufacturer of the antenna. Antenna selection and location
shall be approved by Radio Systems.

The VHF antennas shall be mounted on top of the locomotive in the centre of a
metal area of a minimum 48 in x 48 in to act as its own ground plane. For other
mounting solutions and locations, the rolling stock vendor shall provide certification
that the antenna is performing to the specifications in collaboration with the
manufacturer of the antenna. Radio Systems shall approve antenna selection and
location.

All antennas mounted on steel surfaces shall be galvanically protected with
conductive gaskets and sealants as specified. The horizontal distance between
antennas shall be greater than 1/4 of the wavelength of the lowest frequency, i.e.
160 MHz (absolute minimum separation), and shall not be located at the exact
multiples of its wavelength (avoiding the first 3-4 multiples). Radio Systems shall
approve antenna selection and location.

The coaxial cables shall only be deployed as specified in 3.2 and shall have at least
two service loops at each end with radiuses as recommended by OEM.

The coaxial connectors shall be crimped and soldered and shall be deployed as
specified in 3.2, and substitutions shall only be approved by Radio Systems.

All soldered or crimped wire ends into the connector or receptacle pins or sockets
shall be protected with heat shrink tubing. The soldering workmanship shall meet
the J-STD-001 standard.

The noise floor level within any rolling stock resulting from any electrical, electronic
devices, power supplies, and lighting systems shall not exceed individual values of
negative 106 dBm +/- 5%. The noise floor level of any electrical, electronic devices,
power supplies, and lighting systems shall not exceed values of negative 106 dBm
+/- 5% cumulatively (sum effect) in the following radio spectrum and bandwidths:

a) Digital trunked UHF (P25 TDMA) 410 to 420 MHz @ 6.25 kHz; and

b) Digital VHF conventional (NXDN) 160.17 to 161.58 MHz @ 6.25 kHz analog
VHF conventional 160.17 to 161.58 MHz @ 12.5 and 25 kHz.

MX-STC-STD-002 Page 9 of 36 Revision 01
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3.2 Radio Devices and Ancillaries’ Specifications
and/or Part Numbers

3.2.1 The following are the minimum specifications and/or part numbers of all the Radio
Devices and Ancillaries for UP Fleet:

a) UHF radio Motorola model M25QSS9PW1BN — APX6500 Enhanced UHF R1
Mobile(Refer to Appendix B-1);

1) APX™ 6500 / Enh Series - ENHANCEDAPX6500;
2) GAO00317AC - ENH: CANADA 5-YEAR ESSENTIAL;

3) G51AU - ENH: SMARTZONE OPERATION APX6500 Over the air
provisioning G806BE;

4) GAO1606AA - ADD: NO BLUETOOTH/WIFI/GPS ANTENNA
NEEDED;

5) B18CR - ADD: AUXILIARY SPKR 7.5 WATT APX;
6) G89AC - ADD: NO RF ANTENNA NEEDED;

7) G444AH - ADD: APX CONTROL HEAD SOFTWARE;
8) G806BL - ENH: ASTRO DIGITAL CAI OP APX;
9) GAO01670AA - ADD: APX E5 CONTROL HEAD;

10) W22BA - ADD: STD PALM MICROPHONE APX;

11) QAO09113AB - ADD: BASELINE RELEASE SW;

12) G361AH ENH: P25 TRUNKING SOFTWARE APX;

13) GAOO580AA - ADD: TDMA OPERATION;
14) QA03399AA - ADD: ENHANCED DATA APX; and
15) G66BJ - ADD: DASH MOUNT E5 APXM.
b) VHF Radio Kenwood Model NX5700K (refer to Appendix B-2);

1) 136-174 MHz, NXDN/conv/digital/analog / type - C trunking 1024 ch,
w/n/vn;

2) 5-50 watt, BT V3, GPS mobile w/control head;
3) MicroSD memory card slot activation in NX-5000 series and licenses;
4) Capable of recording all audio transmitted and received;

5) Equipped with function ports (AUX input / AUX output) that can be
programmed for use with the D-sub, 25-pin connector located on the
rear panel of the transceiver; and

MX-STC-STD-002 Page 10 of 36 Revision 01
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6) Compatible with voice and data networks based on NXDN protocol
and NEXEDGE equipment.

Power supply — DC to DC converter Absopulse Electronics model RWY
500-72/14P5T-U5161 input 72Vdc (43-101V) 15A max, output 13.8Vdc 36A
(500W);

External speaker kit for UHF radio, Motorola Part No. HSN9008A,
Palm microphone UHF radio, Motorola Part No. HMN1090D;
Palm microphone VHF radio, Kenwood Part No. KMC 28A;
Sinclair UHF antenna ST321-SF2SNF;

Sinclair VHF antenna ST221- SF1SNF(F1614);

VHF antenna conductive gasket - CorrSolve Corrosive Solutions Part No.
RG901000-09;

UHF antenna conductive gasket - CorrSolve Corrosive Solutions Part No.
RG901000-11;

Sealant Corr-Form black sealing injectable 50cc, CorrSolve Corrosive
Solutions Part No. RS8771-50 for UHF and VHF antennas;

Coaxial cables for UHF and VHF radios, LMR-400 Ultraflex FR;

Coaxial RF connectors - UHF/VHF antenna ends RFI-RFN 1006 31 crimped
and soldered;

Coaxial RF connectors - UHF radio end TC-400-MUHF, VHF radio end RFU-
507SI crimped and soldered,;

Additional equipment for UP Fleet C-car enhancement (refer to Appendix A-
1):

1) Two external cab speakers for UHF radio for conductor and engineer
sides, Motorola Part No. HSN4031B. In the C-car, these speakers
replace Part No. HSN9008A;

2) Hand-held control unit for NX-5x00 Mobiles, Kenwood Part No. KCH-
21R;

3) RF deck remote adapter panel for NX-5700/5800/5900 series
mobile, Kenwood Part No. KRK-15B;

4) Interface Cable, Kenwood Part No. KCT-77M2 for KCH-21R and KRK-
15B;

5) Control head remote adapter back panel for NX-5700/5800/5%900
series mobile, Kenwood Part No. KRK-14H;

6) 1.6 ft remote control cable for NX-5700/5800/5900 series mobile -
(special order item), Kenwood Part No. KCT-71M4;

MX-STC-STD-002
May 2025
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7) Motorola palm microphone - UHF mic, Motorola Part No.
HMN1090D; and

8) Motorola mic extension (20 feet), Motorola Part No. PKMN4034A.

3.2.2 The following are the minimum specifications and/or part numbers of all the Radio
Devices and Ancillaries for GO Fleet:

a) UHF radio Motorola model M25QSS9PW1BN - APX6500 Enhanced UHF R1
Mobile (Refer to Appendix B-1);

1) APX™ 6500 / Enh Series - ENHANCEDAPX6500;
2) GA00317AC - ENH: CANADA 5-YEAR ESSENTIAL;
3) G51AU - ENH: SMARTZONE OPERATION APX6500;

4) GAO01606AA - ADD: NO BLUETOOTH/WIFI/GPS ANTENNA
NEEDED;

5) B18CR - ADD: AUXILIARY SPKR 7.5 WATT APX;

6) G89AC - ADD: NO RF ANTENNA NEEDED;

7) G444AH - ADD: APX CONTROL HEAD SOFTWARE;

8) G806BL - ENH: ASTRO DIGITAL CAI OP APX;

?) GAO01670AA - ADD: APX ES CONTROL HEAD;
10) W22BA - ADD: STD PALM MICROPHONE APX;
11) QA09113AB - ADD: BASELINE RELEASE SW;

12) G361AH ENH: P25 TRUNKING SOFTWARE APX;
13) GAOO0580AA - ADD: TDMA OPERATION;

14) QA03399AA - ADD: ENHANCED DATA APX; and
15) G66BJ - ADD: DASH MOUNT E5 APXM.

b) VHF radio Kenwood model NX5700K 36-174 MHz,
NXDN/conv/digital/analog / type - C trunking 1024 ch, w/n/vn;

1 5-50 watt, BT V3, GPS mobile w/control head;

)
2) MicroSD memory card slot activation in NX-5000 series and licenses;
3) Capable of recording all audio transmitted and received;
4) KAP-2 external speaker board;

5) Equipped with function ports (AUX input/ AUX output) that can be
programmed for use with the D-sub, 25-pin connector located on the
rear panel of the transceiver;

MX-STC-STD-002 Page 12 of 36 Revision 01
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6) Compatible with voice and data networks based on NXDN protocol
and NEXEDGE equipment.

Integrated Communications Control Unit (ICCU), one each for Locomotives
and Cab cars - ISC Applied Systems Corp. Part No. 1100-0219-1. The ICCU
controls the VHF and UHF radio systems, including the Public Address or
Crew Intercommunications (PA/IC);

Locomotive power supplies - DC to DC converter Absopulse Electronics
BAP 236RTH-72-14FT-S1031A, input 72Vdc (43-101V) 5.6A max, output
13.6Vdc 14A (200W) for each UHF and VHF radio;

Cab car power supplies - DC to DC converter Absopulse Electronics BAP
236TH-36-14FT-S2071, input 36Vdc (22-51V) 11A max, output 13.6Vdc 14A
(200W) for each UHF and VHF radio;

Handsets Audiosears Part No. GO0901-IQU05-52 each for engineer and
conductor sides;

Handset cradles Audiosears Part No. CD0828-NBN each for engineer and
conductor sides;

Handset receptacles Amphenol 97-3102A-14S-6S each for engineer and
conductor sides;

Speakers ISC Applied Systems Part No. 2000-0061-4 each for VHF and UHF
engineer side and UHF conductor side;

Speaker with volume control ISC Applied Systems Part No. 1050-0004-1 for
VHF conductor side. (locomotives only);

Volume control box for conductor side ISC Applied Systems Part No. 1100-
0220-1 (cab cars only);

Sinclair UHF antenna ST321-SF2SNF;
Sinclair VHF antenna ST221- SF1SNF(F1610);

VHF antenna conductive gasket - CorrSolve Corrosive Solutions Part No.
RG901000-09 (locomotives only);

UHF antenna conductive gasket - CorrSolve Corrosive Solutions Part No.
RG901000-11 (locomotives only);

Sealant Corr-Form black sealing injectable 50cc, CorrSolve Corrosive
Solutions Part No. RS8771-50 for UHF and VHF antennas (locomotives only);

Coaxial cables for UHF radios, LMR-400 Ultraflex FR (locomotives only);
Coaxial cables for VHF radios, LMR-400 Ultraflex FR (loco and cab car);

Coaxial cable pigtail for UHF radios (loco only), LMR-240 Ultraflex FR of
length 2 ft with N-female connector RFN-1029-SX crimped on one end and

MX-STC-STD-002
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the TC-240-MUHF connected to the other end (refer to item u below). This
pigtail is to be connected to the coaxial cable referred to in item q above;

Coaxial RF connectors - UHF/VHF antenna ends RFI-RFN 1006 3l crimped
and soldered:;

Coaxial RF connectors - UHF radio end TMC-TC-240-MUHF (locomotives
only crimped), VHF radio end RFU-507SI (locomotives and cab car) crimped
and soldered;

Coaxial cables for UHF radios LMR-240 Ultraflex FR (cab cars only);

Coaxial RF connectors - UHF radio end TMC-TC-240 MUHF, antenna end
Amphenol Connex 172135 (cab cars only);

Cable harnesses required for locomotives (by vendor):
1) ICCU to VHF radio;
2) ICCU to UHF radio;
3) Auxiliary equipment (PA and Intercom);
4) ICCU 74VDC power and voice alarm inputs;
5) Speaker UHF engineer side;
6) Speaker VHF engineer side;
7) Speaker and volume control assembly for conductor VHF;
8) Speaker for conductor UHF;
9) ICCU to conductor cradle;
10) ICCU to engineer cradle;
11) ICCU to conductor handset receptacle;
12) ICCU to engineer handset receptacle;
13) 74VDC to VHF radio power supply DC to DC converter; and
14) 74VDC to UHF radio power supply DC to DC converter.
Cable harnesses required for cab cars (by vendor):

1 ICCU to VHF radio;

)
2) ICCU to UHF radio ;
3) Auxiliary equipment (PA/IC);
4) ICCU 36VDC power;

5) Speaker UHF engineer side;
6) Speaker VHF engineer side;

MX-STC-STD-002
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3.2.3

3.24

12)
13)
14)
15)

Volume control to ICCU;

Speaker for conductor UHF;

Speaker for conductor VHF;

ICCU to conductor cradle;

ICCU to engineer cradle;

ICCU to conductor handset receptacle;

ICCU to engineer handset receptacle;

36VDC to VHF radio power supply DC to DC converter; and
36VDC to UHF radio power supply UHF DC to DC converter.

Fuse boxes shall be of type ST Blade 6-position Blue Sea Systems model 32085-
05025 or equivalent.

As system requirements can change, Radio Systems shall be consulted before
purchasing any radio equipment.

MX-STC-STD-002

May 2025

Page 15 of 36 Revision 01



2X= METROLINX GO & UP FLEET RADIO DEVICES INSTALLATION STANDARD

Appendix A - DMU Radio Enhancement

A-1 EI-DMU-602 DMU Radio Enhancement

2= METROLINX

Engineering Instructions Reference Number

Engineering Instructions

I EI-DMU-602 I
Project Title: DMU Radio Enhancement |
Revision History:
Rev. No. | Date Description of Change
(DD/MM/YYYY)
31/10/2023 | Initial Release
20/02/2024 | Changes per MX Review
2 22/01/2025 | Changes to Pg2 Item#8, Pg 3 item#18 — 21, Pg 10 item# 5.13 — 5.15. Inserted Pg 11 and edited Pg 12
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1.0 Effectivity
Series Type Road # Applicable Series Type Road # Applicable
Bi-level 1 Coaches (70) 2002-2079 | Accessible (20) 4500-4528 | [J
Coaches (56) 2100-2155 | [ Bllevel 1D Coaches (101) 4000-4177 | [J
Bi-level 2 {CEM)
Cab Cars (15) 200-214 O Cab Cars (67) 300-380 O
Coaches (54) 2200-2253 | [ Entire bi-level fleet [}
Bi-level 3
Cab Cars (8) 215-222 O UP EXPRESS
Coaches (42) 2300-2341 | O A-Car (12) 1001-1012 | [J
Bi-level 4 DMU
Cab Cars (17) 225-241 O C—Car(6) 3001-3006 | X
Coaches (57) 2400-2455 | [ LOCOMOTIVES
Bi-level 5
Coaches (1) 2499 O rso PH3 (5) 557-561 O
Bi-level 6 Accessible (22) 2500-2521 | [ PH4 (3) 562-564 [
Accessible (23) 2522-2544 | [ PH3C (Base) (27) 600-626 O
Bi-level 7 Coaches (62) 2600-2661 O PH3C (Option) (29) 627-656 O
Cab Cars (9) 242-250 O MP40 PH3C(T3) (10) 657-666 O
Accessible (16) 2545-2560 | [] Tierd DC (1) 647 O
Bi-level 8 Coaches (158) 2700-2857 | [ Tierd AC(3) 667-682 | [
Cab Cars (7) 251-257 O
2.0 Material List
No. Rt Description Manufacturer | Unit ary
Number (per car)
1 KCH-21R Hand-held control unit for NX-5x00 Mobiles. KENWOOD EA 1
5 KCT-77M2 | 5.2m (17 ft) Interface cable for KCH-21R. Required KENWOOD EA 1
with KCH-21R & KRK-15B.
3 KRK-15B RF deck remote adapter panel for NX- KENWOOD EA 1
5700/5800/5900 series mobile.
4 KRK-14H Control head remote adapter back panel for NX- KENWOOD EA 1
5700/5800/5900 series mobile
KCT-71M4 | 1.6 ft remote control cable for NX- KENWOOD
5 5700/5800/5900 series mobile. SPECIAL ORDER EA 1
ITEM
6 HMN1090D | Motorola palm microphone — UHF mic MOTOROLA EA 1
7 PKMN4034A | Motorola mic extension (20 foot) MOTOROLA EA 1
] HMN4031 | 8ohm Motorola Speakers for UHF Radio - MOTOROLA EA 5
Installed on Engr and Cndr side
9 N/A Aluminum bracket - Dimensions LxWxH - 1"x 1.5"x Stores 5
2.25"
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10 8-32 x1/2 Screws Pan head - Philip Stores 6
11 8 x 3/4 self-tapping screw Pan head - Philip Stores 6
12 C-Clips from Alstom Stores Stores 2
13 2X-1801-E- | 16-to-18-gauge cable (20 foot)— Extension for Stores A5 v
110 UHF speaker line (EXANE or similar) 9
Teflon Spiral Wrap 3/4 to 1” diameter — For VHF Stores
14 handheld control head, UHF speaker, UHF mic As req
cable runs
15 Zip ties Stores Asreq
16 36-755-ND | Grommet - 0.75 to 1.25” diameter rubber DIGIKEY As req
grommet
17 1.5 " Loom DIGIKEY As req
18 350778-1 Conn Rcpt HSg 2 Pos uni-mate DIGIKEY 3
19 350547-1 | Conn Pin 14-20AWG Crimp DIGIKEY 6
20 350777-1 Conn Plug HSg 2 Pos uni-mate DIGIKEY 3
21 350550-1 Conn Socket 14-20AWG Crimp DIGIKEY 6
22
Material Notes
2.1 Special Tools
No. o Tool Description Unit Rty
Number
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3.0 Drawings (Electrical/Mechanical)
No. Drawing No. Comments Updated Rev.
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4.0 Installation Summary

e Toimprove radio communication on the conductor side of the C-Car as per the Joint Health & Safety
Meeting request.

e An additional UHF Radio palm mic will be installed on the Conductor’s side in the C-Car. The UHF Radio
controls will remain on the Engineer side in the C-Car. An additional VHF Radio control head palm mic
will be installed on the Conductor’s side in the C-Car. VHF Radio controls will be accessible on both
sides.

Note: Installation of Prototype in C-Car 3006 has been done by Metrolinx Radio Group. Alstom has only
followed their direction to prepare Engineering Instructions.

4.1 Health and Safety

Warnings: e Before commencing any work, ensure all safety policies and procedures about rail
equipment are observed.

e Ensure specified circuit breakers are off.

e Use a voltmeter to verify that the wires to the circuit breaker are not energized.
Failure to do so can result in equipment damage and/or Personal Injury or Death.

e Follow all Lock-Out/Tag-Out procedures.

Cautions:

4.2 Installation Preparation

Follow all standard operating and Health and Safety Procedures when working on or around raif equipment.
Secure and protect the coach per standard safety procedures.

WARNING: ENSURE ALL CAR POWER IS OFF (TURN OFF THE 24V AND 72V BATTERY BREAKERS). ENSURE THE
BREAKERS ARE LOCKED AND TAGGED OUT TO ALERT MAINTENANCE PERSONNEL OF IN-PROGRESS WORK.
FAILURE TO REMOVE ELECTRICAL POWER CAN RESULT IN SERIOUS INJURY AND DEATH. USE A VOLTMETER
TO VERIFY THAT THE WIRES FROM THE CIRCUIT BREAKER ARE NOT ENERGIZED.

OBSERVE AND FOLLOW ALL METROLINX AND BOMBARDIER SAFETY RULES AND PROCEDURES FOR THE
PREVENTION OF VEHICLE MOVEMENT BEFORE BEGINNING ANY MAINTENANCE PROCEDURE AND PROVIDE
CONTINUOUS PROTECTION UNTIL WORK IS COMPLETED AND ALL PERSONNEL ARE CLEAR.
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Figure 4.2.1 — 24V Battery Box Breaker

Figure 4.2.2 — 72V Battery Box Breaker
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5.0 Installation Instructions
5.1 Remove Black Panel to install Radio Hanging Clips. As shown in the image, drill holes at least 10cm from
the bottom of the plate on two sides.

5.2 Install a Radio Hanging clip using a screw and install a locknut, washer, and Nut behind a black panel.
5.3 Install the Black Panel back to Carboy Wall using the same screws.

5.4 As shown in the image, hang a Motorola palm microphone — UHF mic (HMN1090D) on the left and
Kenwood KCH-21 Control head on the right clip.

5.5 Install an angled stainless-steel bracket on the right side of the black panel to accommodate cable
connection for both the microphone and control head with an extension cable!

5.6 Route both extension cables KCT-77M2 and PKMN4034A from the conductor's End to the Engineer’s End.
To do that, use a Hole saw to drill a hole to pass both cables and use edge protection on a hole to prevent
sharp edges and damage to cables.
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5.7 The other end of both extension cables routes to the engineer’s end on below mentioned location to
connect it to units for Kenwood and Motorola.

5.8 Once both cables are routed through ceiling panels, on the conductor’s end, secure both cable connectors
on an angled stainless-steel panel and connect both cables to the respective microphone and control head.
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5.9 On the engineer’s end, remove the Kenwood Control Head and keep it aside safely and install a KRK-15B
part to the front as per fig below and
and return it to the radio group.

remove a mentioned part (Old 4 ohms External UHF Speaker) in the fig.
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5.10 Remove a connector cover of KRK-15B and connect an extension cable from KCT-77M2.

5.11 Install a KRK-14H on the bottom of the Motorola Control Head and install the Kenwood Control Head
which was removed as per step 5.9, installed on KRK-14H. Install an extension cable between KRK14H and
KRK-15B.

5.12 Cut off the Male end of the Extension Cable and pin bare wires to the Radio ACC connector as shown in
the next page.

5.13 Install two 8ohms external speakers (HSN9008A) on the Engineer and Conductor Ends using the
measurements show on Pg 11 (Fig 1 and Fig 2) below.

5.14 The two 8ohm external speakers (HSN4031B) should be connected in Parallel for a total resistance of
4ohms. Verify speaker polarities. (See pg 12)

5.15 Run a 16-18AWG extension speaker line from the UHF Radio ACC connector to the two speakers
connected in parallel. Replace all speaker connector plugs and receptacles as shown with the specified part
numbers in the drawing. Verify Speaker polarities. (See pg 12)
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Conductor Side UHF Radio External Speaker Install Location (Fig 1)
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CONDUCTOR SIDE DMU Dual Radio Position Project — APX 6500
Conductor Mic to plug in -
) Note: cut off Male end
of Extension cable and O
-« pin bare wires to Radio ‘ : B
/’, ACC connector Engineer Mic plugs
i in to front of radio
Extension - Mic Port Radio 26 pin rear ACC connector
20 7
Pin2- “PTT” Pin 16 - “PTT” ® © n
©, s,
> & C]
| Pin 7 - “MIC_HI” = Pin 23 - “AUX MIC” & ®
/ @
Pin 20 - Speaker + < .
‘ g v e
3 - B ®
S ~ in peaker Z - e
iy g ke
Pin 25 - Ignition
80 Speak Femalo Conn & 350777-1 Note: Current 40 g() Speaki
= _— To DMU 12v PSU + speaker to be = peser
Both speakers in parallel to create a 4 Ohm load replaced by this
MaleConn & Female Conn #350777-1 l Fomale Conn & 350777-1 > Male Conn 33507781
Pin 8350547-1 Pin 350550-1 Pin 350550-1 Pin 3350547-
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CONDUCTOR SIDE

Kenwood KCH-21 Control head
with speaker and microphone

KENWOOD

-

&
Conductor control head to

connect to extension cable

7

DMU Dual Radio Position Project — Kenwood NX-5700 W

Note: NX-5700 to be converted to Remote mount
configuration with the control head mounted
underneath UHF radio, and the radio brick above

Engineer Mic plugs
in to front of radio

Kenwood NX-5700 VHF radio
Extension cable to connect to 1 of 2

control head connectors on radio body
(under the plastic cover in the front)
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6.0 Testing: Validation of Deliverables
Just check Normal Radio Operation from Conductor’s End and Engineer’s end!
7.0 Material Disposition and Special Instructions
N/A
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Approval of Engineering Instructions document after testing is complete and . Date
documentation has been formalized. Approved ReleCted (DD/MM/YYYY)
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Prepared: X O 20/02/2024
Responsible: Neel Patel
Waklon 522»»4% 2Z2-0/-2025
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Accepted: O O Enter Date
Responsible: Silvio Zahra
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4P Express - Kenwood Handheld Control Head (KCH-21R) % M ETRO LI Nx

User guide and Auto/Manual DTMF Dialing Procedure

Radio basics (Accessing Channels and Volume Controls):

KENWOOD

KEYS TO SELECT

VOLUME

-
S
=
=
a
o
=
»
£
]
=

VOLUME

RADIO CHANNEL

KEYS TO SELECT
CHANNEL

dow Suu Gwwe
Trors | 8w Fmz

* 0 #®

- Set radio volume to desired level using the RIGHT SIDE A /¥ keys.
- Select radio channel using the FRONT A /¥ keys.
- The channel name will be shown on the screen.

Auto Dial DTMF Code:

AUTO DIAL LIST DESCRIPTION
KENWOOD
01 NO 1 TRK RQST
-
02 NO 1 TRK CNCL 2
]
Q
03 NO 2 TRK RQST S
s -
o
04 NO 2 TRK CNCL B o w
=]
v
o
05 NO 3 TRK RQST g e
€ [
ea €5
06 NO 3 TRK CNCL =3
w A
e -
07 NORTH TRK RQST @ 9 E o
g s 52
[
08 NORTH TRK CNCL a0 g
Qe (S >z
x 35
09 SOUTH TRK RQST Trons| | 8 ruv g0
E
10 SOUTH TRK CNCL
125 Judson Street, Toronto, Ontario, M8Z 1A4 Rail Radio Systems Group Aug-21-2023
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Auto Dial DTMF Code (contd.):

TRACK REQUEST

- Set VHF radio channel to CN3 using the A /¥ keys.

- Press the Square Key to bring up list of available codes (labelled as “ATDIAL” above the key)

- Use the A /V keys again to select DTMF codes e.g., NO 1 TRK RQST

- Once the required code has been selected, press the Square Key again to transmit the code (now labelled “CALL")

TRACK CANCEL

- Set VHF radio channel to CN3 using the A /W keys.

- Press the Square Key to bring up list of available codes (labelled as “ATDIAL” above the key)

- Use the A/ 'V keys again to select DTMF codes e.g., NO 1 TRK CNCL

- Once the required code has been selected, press the Square Key again to transmit the code (now labelled “CALL")
- To exit the Autodial menu, press the Home Key

Manual Dial DTMF Code:

- Set VHF radio channel to CN3 DESCRIPTION DTMF Code
- Using the keypad, enter the necessary DTMF code NO 1 Track Request +0129021#
for the signal to Request or Cancel as required. NO 1 Track Cancel *0129020%
NO 2 Track Request *0129031#
NO 2 Track Cancel *0129030#
NO 3 Track Request *0129041#
NO 3 Track Cancel *0129040#
North Service Track Request *0129011#
North Service Track Request *0129010#
South Service Track Request *0129051#
South Service Track Cancel *0129050#
125 Judson Street, Toronto, Ontario, M8Z 1A4 Rail Radio Systems Group Aug-21-2023
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Appendix B - Equipment Test Results

B-1 Equipment Test Results - APX 6500

Equipment Under Test
APX 6500 - Motorola UHF Radio
Date Tested: 10-Dec-24
Testing Location: WLBK Test Rig
Model Number: M25QSS9PW1BN
Serial Number: 527CWX2586
Asset Number: 83745
Measurements
VSWR: 1.116
Forward Power: 34.7W
Reflected Power: 0.05W
Features / Services Tested
Remote PA Pass
Call Alert Pass
Audio TX/RX Results:
Corridors Tested Channel Audl.o
Quality
Dispatch 5/5
Willowbrook Doctor East 5/5
Doctor West 5/5
Dispatch 5/5
Milton Doctor East 5/5
Doctor West 5/5
Dispatch 5/5
Barrie Doctor East 5/5
Doctor West 5/5
Dispatch 5/5
Richmond Hill Doctor East 5/5
Doctor West 5/5
Dispatch 5/5
Stouffville Doctor East 5/5
Doctor West 5/5
Dispatch 5/5
Kitchener Doctor East 5/5
Doctor West 5/5
Dispatch 5/5
Lakeshore East Doctor East 5/5
Doctor West 5/5
Dispatch 5/5
Lakeshore West Doctor East 5/5
Doctor West 5/5
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B-2 DMU Modifications

Equipment Under Test Equipment Under Test

NX-5700-K - Kenwood VHF Radio

NX-5700-K - Kenwood VHF Radio

Date Tested: 01-Jan-25 Date Tested: 05-Sep-24
Testing Location: DMU-3001 Testing Location: DMU-3002
Model Number: NK-5700-K Model Number: NK-5700-K
Serial Number: C2B10248 Serial Number: C2B10215

Asset Number:

RAD-2400353

Asset Number:

RAD-2400342

Measurements Measurements
VSWR: 1.1 VSWR: 1.13
Forward Power: 29.7W Forward Power: 36.6W
Reflected Power: 0.09W Reflected Power: 0.14W

Features / Services Tested

Features / Services Tested

On-board Audio Recordings Pass On-board Audio Recordings Pass
DTMF Pass DTMF Pass
Radio Enhancement Installation Pass Radio Enhancement Installation Pass
Audio TX/RX Results: Audio TX/RX Results:
et Audio e Audio
Sub-Division Tested Channel i Sub-Division Tested Channel )
Quality Quality
5/5 5/5
Weston Sub s Weston Sub S
G016 5/5 G016 5/5
Pearson Sub CO15 8 Pearson Sub 015 575
G016 5/5 G016 5/5
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Equipment Under Test

Equipment Under Test

NX-5700-K - Kenwood VHF Radio

NX-5700-K - Kenwood VHF Radio

Date Tested: 11-Jun-24 Date Tested: 01-Oct-24
Testing Location: DMU-3003 Testing Location: DMU-3004
Model Number: NK-5700-K Model Number: NK-5700-K
Serial Number: C2B10250 Serial Number: C2B10710

Asset Number:

RAD-2400355

Asset Number:

RAD-2400376

Measurements Measurements
VSWR: 1.2 VSWR: 1.05
Forward Power: 26.7W Forward Power: 27W
Reflected Power:  [0.16W Reflected Power:  [0.02W

Features / Services Tested

Features / Services Tested

On-board Audio Recordings Pass On-board Audio Recordings Pass
DTMF Pass DTMF Pass
Radio Enhancement Installation Pass Radio Enhancement Installation Pass
Audio TX/RX Results: Audio TX/RX Results:
e Audio A Audio
Sub-Division Tested Channel ) Sub-Division Tested Channel )
Quality Quality
5/5 5/5
Weston Sub LTS Weston Sub GOTE
G016 5/5 G016 5/5
Pearson Sub oos 2 Pearson Sub oo 2
G016 5/5 G016 5/5
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Equipment Under Test Equipment Under Test
NX-5700-K - Kenwood VHF Radio NX-5700-K - Kenwood VHF Radio
Date Tested: 23-May-24 Date Tested: 18-Aug-23
Testing Location: DMU-3005 Testing Location: DMU-3006
Model Number: NK-5700-K Model Number: NK-5700-K
Serial Number: C2B10249 Serial Number: C2B10707
Asset Number: RAD-2400354 Asset Number: RAD-2400373
Measurements Measurements
VSWR: 1.3 VSWR: 1.05
Forward Power: 29W Forward Power: 30.7W
Reflected Power: 0.4W Reflected Power: 0.02W
Features / Services Tested Features / Services Tested
On-board Audio Recordings Pass On-board Audio Recordings Pass
DTMF Pass DTMF Pass
Radio Enhancement Installation Pass Radio Enhancement Installation Pass
Audio TX/RX Results: Audio TX/RX Results:
Sub-Division Tested Channel Audl.o Sub-Division Tested Channel Audl.o
Quality Quality
Weston Sub b . Weston Sub o i
G016 5/5 G016 5/5
Pearson Sub s 2 Pearson Sub Slons i
G016 5/5 G016 5/5
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