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TrainScout - Presentation

TrainScout is a powerful locomotive monitoring and 

control solution, developed over a hardware and 

software scalable platform. TS is compliant with NBR 

8365  IEC 60571 d IEC 61373 il d t d d  d 8365, IEC 60571 and IEC 61373 railroad standards and 

also with IEC-61131-3, that establishes the principles 

for open systems  The TrainScout has a modular and for open systems. The TrainScout has a modular and 

evolutionary conception that allows continuous 

incorporation of new features, adding new benefits incorporation of new features, adding new benefits 

while preserving prior investments.



TrainScout Benefits

1. Monitoring of train operation and locomotive behavior

2. Introduction of predictive maintenance techniques

3. Gathering and replication of the “Golden Run”

4. Locomotive operation facilitation

5. Data recording for real time and/or historical analysis, 

l di  t  ff ti  KPI ti  d t leading to effective KPI generation and management 

(including stoppage and general performance 

indicators)indicators)

6. Detailed information of the slave locomotives available 

on the leader locomotive



TrainScout Benefits

7. Avoidance of train stoppages caused by electric jumper 

bl  f il  cable failures 

8. Empowerment of engine operators, maintenance teams 

and command center  leading to better and faster and command center, leading to better and faster 

decisions

9. Easy integration of new features, preserving prior 9. Easy integration of new features, preserving prior 

investments on the TrainScout platform

10. Fuel saving through usage of independent throttle g g g p

control - ITC

11. Improvement of the locomotive operational 

performance



TrainScout Suite

The TrainScout Suite is composed of the following 
modules:

TS Logger – Advanced Event Recorder

TS Jumper – Electronic Jumper 

μTS – Microprocessor

EPS Rail – Railway operation management software



Typical Integrated Architecture



TS-Logger and TS Jumper 
Application 



TS Logger & TS Jumper 
Application



TrainScout Functionalities

TrainScout main functionalities:
Advanced Event Recorder (TS Logger). Advanced Event Recorder (TS Logger)

I. Electronic Jumper (TS Jumper)
II. Alarms Generation
V A t ti  S ft  U d tV. Automatic Software Update

V. GPS Date & Time Synchronization
VI. Telemetry
VII. Auto Diagnosis
VIII. Independent Throttle Control
X. Man Machine Interface – MMI (Display and Keyboard)X. Man Machine Interface MMI (Display and Keyboard)



TS Logger Functionalities

nced Event Recorder 
Locomotive’s events recorded in internal memory with option of
crushproof module
Each 10 minutes the files are zipped and sent to the Command andEach 10 minutes the files are zipped and sent to the Command and
Operation Center, where they will be processed by the EPS Rail
Analog variables are recorded each 5 seconds and the digital are
recorded on a event driven basis.
Typical Data Storage Capacity: 30 days
All events have a time stamp



TS Jumper Functionalities

ectronic Jumper: Interconnects electronically, by cable or 
dio  all the locomotives of the train  Therefore  at the leader dio, all the locomotives of the train. Therefore, at the leader 
comotive is possible to monitor all variables from the slave 
comotives, allowing complete monitoring and commands 
suing (e.g. alarm reset, diesel engine control, etc.) 

he TS Jumper replaces the standard electric jumper 
able with much more functionalities and flexibility.  



TS Jumper Functionalities

ronic Jumper

Allows the use of Independent Throttle Control - ITCp

Allows the locomotive operator to issue commands the slave locomotives

(Horn, Head Lamps, diesel engine startup and shutdown, throttle control

and alarms acknowledgement)

Battery charge equalization for the interconnected locomotives

Other available functionalities (Through TS MMI or OBC MMI):Other available functionalities (Through TS MMI or OBC MMI):

Slave locomotives alarms reading

Train driving Data

Maintenance Data

Simultaneous data of all locomotives

I d d t th ttl C t l ITCIndependent throttle Control - ITC

Burden Test command and recording



TrainScout Functionalities

riving Data

Break pipe pressure

Equalizing reservoir pressure

Break cylinder pressure

Main reservoir pressure

Traction motor(s) current

Traction/Dynamic Breaking/ y g



TrainScout Functionalities

Maintenance Data
Speed
Traction Motor(s) current
Break pipe pressure
Main reservoir pressure
Equalizing reservoir pressure
Break cylinder pressure
Power
Excitation current
Main generator current
Main generator voltage
Auxiliary generator voltage
Burden rheostat position
Fuel (volume in tank)
Diesel oil pressure
Lubricant oil pressure
A t  di i



TrainScout Functionalities

imultaneous Locomotives Data:
Leader locomotiveLeader locomotive
Slave locomotives
Locomotive position on the train
L ti  iti  l t d t  th  l d  l tiLocomotive position related to the leader locomotive
Locomotive serial number
Traction motor(s) current
Throttle lever position
Open/closed doors
AlarmsAlarms
Traction mode/Dynamic brake
Diesel motor operation status



TrainScout Functionalities

rms Generation
The TrainScout generates alarms and sends them to the
engine operator through the MMI. These alarms can be
sent to de command and operation center
The alarms notifies the engine operator the problems andg
failures of the locomotives
Each alarm has its own codification and can be seen on
the MMI of TrainScout or on the OBCthe MMI of TrainScout or on the OBC

Código do Alarme Descrição do Alarme 

BAT Bateria descarregada. 

FLT Filtro de ar sujo. 

TER Relé terra atuado. 

BPA Baixa pressão de água. 

BPO Baixa pressão de óleoBPO Baixa pressão de óleo.
 



TrainScout Functionalities

omatic Software Update
The command center sends, via radio, new software
updates as soon as they become availableupdates as soon as they become available
The software update does not change the operational
parameters already configured



TrainScout Functionalities

S Date and Time Synchronization
The TrainScout synchronizes its time base with a GPS
The TrainScout operates with GMT time (Greenwich
Meridian Time). Time zones and daylight saving time is
treated by the EPS – Railway Operation Management
SoftwareSoftware.



TrainScout Functionalities

emetry
The telemetry allows the Maintenance Center to acquire
real time data from the locomotivesreal time data from the locomotives.



TrainScout Functionalities

o Diagnosis

The auto diagnosis function makes the modules and I/O

channels comprehensive monitoring In case any anomalychannels comprehensive monitoring. In case any anomaly

is detected, all the outputs are disengaged and an alarm

is generatedis generated

The auto diagnosis also monitors the correspondence

between commands and their execution. Case an output isbetween commands and their execution. Case an output is

find in different state that it should be, the system

immediately turn all the outputs off and cuts the energy to

the command panel and an alarm is generated



TrainScout Functionalities

ependent Throttle Control – ITC

ITC is composed of:

Throttle Control

Controls the slave locomotives throttle setting. When the ITC is off, the

slave locomotives follows the throttle of the leader.

When the ITC is on, any locomotive can receive a different setting for its

throttle.

Horn and Diesel Engine Control

Idle mode command

Engine startupEngine startup

Engine shutdown

Fuel pump reset

Horn: selects the horn of any locomotive as the active train horn



Funcionalidades do REJE

erface Humana-Máquina – IHM

A IHM do aplicativo do REJE é parte integrante da IHM dodo ap cat o do J é pa te teg a te da do
OBC a ser fornecido pela Alstom.
Para o fornecimento RE estarão disponíveis na IHM apenas
as informações da tela de Informação do Sistema.a o açõ da a d o ç o do s



Main Variables and Commands

DESCRIPTION

Locomotive ThrottleLocomotive Throttle

Locomotive Positioning on the Train

Main Generator Excitation CurrentMain Generator Excitation Current

Main Generator Current

Main Generator Current in DynamicMain Generator Current in Dynamic

Traction Motor Current

Dynamic Excitation

Hump Excitation

Leader Locomotive

Throtle Lever Position



Main Variables and Commands

DESCRIPTION

Main Generator PowerMain Generator Power

Break Cylinder Air Pressure

B k Pi  Ai  PBreak Pipe Air Pressure

Equalizing Reservoir Air Pressure

Main Reservoir Air Pressure

Fuel in The Tank

Auxiliary Generator Voltage

Main Generator Voltage

Locomotive speed



Main Variables and Commands

DESCRIPTION

Dynamic Break ActivationDynamic Break Activation

Sander Activated

Automatic Burden Test Activated

Low Water Pressure

Low Oil Pressure

Battery Discharged

Fuel Pump On

Horn Activated by TrainScout

Bell Activated

Throttle Circuit



Main Variables and Commands

DESCRIPTION

Command “Diesel Engine Shutdown" activatedg
Command “Diesel Engine Startup" activated
Command “Diesel engine in Idle" activated

d “ l " i dCommand “Fuel Pump Reset" activated
Command “Alarms Reset" activated
Command ITC OnCommand ITC On
Compressor On
Battery Equalizing Contator On
Head Light On
Dusty Air Filter
Dead Man Switch OnDead Man Switch On
Locomotive MMI Off



Main Variables and Commands

DESCRIPTION

Reverse Lever ForwardReverse Lever Forward
Reverse Lever Backward
Slip Second Stage
PCS Open
Door Open
Hump Control PresetHump Control Preset
Dynamic Break Preset
Traction Preset
Ground Relay Activated
Engine Internal (Oil Sump) Overpressure

li iSlip Overtime
B d  T t O



Electronic Jumper Connectors



Electronic Jumper Connectors



Electronic Jumper Connectors

Multipole Cable Connector

Locking Poles



Electronic Jumper Connectors



Telas da IHM do REJE

la Principal do OBC
(A) Área REJE. 
(B) Área de Comandos. 

(C) Área de Pressões e Fluxômetro. 

(D) Área de Diagnóstico. 

B

A C
D



Telas da IHM do REJE

rea REJE



Telas da IHM do REJE

rea de Comandos

o acionar qualquer comando na comandante, deve-se aguardar alguns segundos, 
 f    i t  t h  t  fi i t     d  j  e forma que o sistema tenha tempo suficiente para que o comando seja 

xecutado nas comandadas, e seja indicada, na comandante, a confirmação do 
ecebimento do comando.



Telas da IHM do REJE

rea de Pressões e Fluxômetro (C)

RE: Pressão do Reservatório Equilibrante.
CF: Pressão do Cilindro de Freio.
EG: Pressão do Encanamento Geral.
RP: Pressão do Reservatório Principal.
Fluxômetro: Fluxo do Ar Comprimido na Saída do 
Reservatório Principal Número 2.Reservatório Principal Número 2.



Telas da IHM do REJE

rea de Diagnóstico de Comunicação (D)

O texto REJE em Verde indica que a comunicação está estabelecida 
e em Vermelho indica uma falha de comunicação com o OBC.



Telas da IHM do REJE

avegação na Tela Padrão de Operação
Na parte inferior da tela Padrão de Operação do OBC está 
localizado o menu de Navegação  conforme a figura a seguir:localizado o menu de Navegação, conforme a figura a seguir:
Para acessar o submenu do REJE deve-se clicar no botão  ou 
através do atalho <Alt+R>.



Telas da IHM do REJE

pção Configuração

Detecção:
A t átiAutomático
Manual

Inserir a Posição 
e o Sentido

C d tComandante:
Sim
Não

dições para uso:
Locomotiva parada.
Manete Reversora Centrada.
Manete de Aceleração no Ponto 0.
Locomotiva Engatada (Jumper Eletrônico Conectado).



Telas da IHM do REJE

pção Manutenção



Telas da IHM do REJE

Opção Manutenção  - Legenda



Telas da IHM do REJE

pção Teste de Carga

dições de uso para ligar o Teste de Carga:
Chave de Auto Carga Ligada.
Manete de Aceleração no Ponto 1.
Locomotiva Parada.
Locomotiva Desengatada (Jumper Eletrônico Desconectado).



Telas da IHM do REJE

nformação do Sistema



TrainScout MMI (Display)



TrainScout MMI (Display)



TrainScout MMI (Display)



TrainScout MMI (Display)



TrainScout MMI (Display)



TrainScout MMI (Display)



TrainScout MMI (Display)



TrainScout MMI (Display)



TrainScout Structure



Modular Panels Architecture

PIP: Interface and Processing Panel

PAR: Power and Network Panel



Módulos PIP&PAR: Perspectiva



Módulo PIP: Sem tampa externa



Módulo PIP: Vista em corte



Módulo PIP: Visão interna



Módulo PAR: Perspectiva



Módulo PAR: Sem a tampa 
externa



TrainScout - Photos



TrainScout - Photos



CPU with MMI



TrainScout Certifications

Vibration and Schock: IEC61373, Category 1, Class B;
− Random Vibration Test;;
− Shock;
− Simulated long life testing at increased vibration levels;

Electromagnetic Compatibility IEC60571:Electromagnetic Compatibility IEC60571:
− 10.2.2 a) Supply Variations;
− 10.2.2 b) Supply Interruption Test Class S2;
− 10.2.6.1 Supply Overvoltage;10.2.6.1 Supply Overvoltage;
− 10.2.6.2. Surge Wave Form A, 1.8KV 5/50us;
− 10.2.9 Insulation test: 1KV/500V.

Cold: NBR6792 e NBR6795  -10C;Cold: NBR6792 e NBR6795, 10C;
Dry Heat: NBR6817 e NBR6798, +65C;
Wet Heat: NBR5393, 55C 95%.



TrainScout - μTS

TS: Provides the locomotive micro-processing, offering 
ubstantial mechanical and operational gains. As all p g
ther TrainScout Suite component, it uses the infra-
tructure platform, adding value and functionalities. 

he main functionalities are:
Power and Traction Control
Slip controlSlip control
Diesel Engine protection
Failure diagnosis
Control of protection devices
General devices control (e.g.: ventilators, 
compressors, battery charge, etc.)



TrainScout – EPS Rail

PS Rail: Railway Operation Management Software. This 

ystem is implemented in the MES concept for railways 

nd is part of the TrainScout platformnd is part of the TrainScout platform.

very locomotive operation data is analyzed under 

everal dimensions, using advanced analysis tools and 

owerful dashboards.owerful dashboards.

PS Rail and TrainScout platform implement a Data 

nalysis Integration Management System



TrainScout – EPS Rail

ased on operational situations and events, it is possible 

o define the best train conduction practices and 

eplicate them in order to obtain the Golden Run  eplicate them in order to obtain the Golden Run. 

he Golden Run represents the best conduction possible 

or the railway company. 



TrainScout – EPS Rail

 EPS Rail main functionalities are:

istoric Data Analysis

vents Trend Analysis

PIs Trend Analysis

vents Processing

erformance Assessment (KPI)

anagement Reportsg p



General View

Import
Service

EPS Proxy



Historical Charts



Computeted Events Creation
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Exemple: Overspeed



Electric Jumper Failure



Power Mismatch



Traction Motor Overcurrent



Ground Relay Actuation



Failures per Rail Segments



Events Report



KPIs Report



Conduction Comparison



Conduction Comparison



Events Trend Reports



Events Trend Graphic



Sinoptics



Sinoptics
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Data Compression



EPS Rail Examples

udança ordem de coluna no relatório

udança ordem de coluna no sumário

onfigurar eventos calculados

grupando colunas - Olap

grupando colunas de sumários - OLAP

ovendo colunas para área de filtro – OLAP

nserindo novo gráfico

plicando Zoom no gráfico




