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Digitizing railway power infrastructures

Optimising transit capacity

CBM, AHM, Predictive Maintenance 



RightWON Satellite/Plus/Engine :  Smart Substation Controller

Automation + Monitoring + Alarm/Event management + Data gateway

Full support of industrial, energy, power gen and utility protocols 

Integrated web HMI + local SCADA functionality

SynchroTeq System 

For new or existing HV CBs & MV switchgear, regardless of the makes

Controlled switching and monitoring IEDs

Inrush Current Limiters for power transformers & reactive loads

Advanced  switching of reactive loads in VAR compensation, Volt/VAR 
control, PFC, FACTS, in SVC, STATCOM and standalone applications 

xMU - SAMU / PMU

IEEE C37.118  / IEC 61850-90-5 / IEC 61850-9-2LE / IEC 61869-9 compliant, 
ModBus TCP/UDP, 

Standalone Analog Merging Unit - SAMU  

From PT & CT to Sampled Values (SV) and process bus in digital substations

Dual concurrent reporting rates capable + Advanced Measurements

MEASURE

CONTROL

SWITCH

VIZIMAX - Rugged Solutions for HV-MV Power



• Digitization of existing Railway Power Infrastructures

• 50 Hz – 60 Hz and 16.7 Hz AC traction 

• AC substations in DC traction (rectifiers, converters)

• Control, monitor HV C/Bs & MV switchgear, regardless 

of the make

• Improve the C/B - swg lifespan and operator awareness

• CBM, AHM, Predictive maintenance, Knowledge base

• Lower risks of service interruption and critical failure

• Interoperable solutions for digital substations

• IEC61850-9-2LE / IEC61869-9 Analog Merging Unit & PMU

Highlights – VIZIMAX technologies



• Power transformers

• Switchgear

• Capacitors

• Shunt reactors

• VAR Compensators

Primary and secondary equipment
Critical assets for the continuity of service



• Power transformers

• Switchgear

• Capacitors

• Shunt reactors

• VAR Compensators

Digitizing…? 

Switchgear

•



• Limit TOTEX

• Increase transit capacity of mass-transit systems

• Decrease design and infrastructure costs

• Improve personnel safety and system availability

• Predictive maintenance

• CBM, Asset Health Management, Knowledge Base 

• Enable large-scale deployments of GHG-free 

switchgear

• Grid code compliancy / security of energy supply

• Energy savings: AC traction and HST infrastructure

• Lower the risks of failure & service disruption (HST)

Digitizing railway power infrastructure
Outstanding objectives



Optimising Transit Capacity - Neutral zone

AC traction systems are made of multiple sections, each powered by 

a substation. Sections are isolated using “neutral zones”.

SynchroTrain®

Phase Y Neutral zone Phase B

SynchroTeq Plus SynchroTeq Plus

RightWON Plus RightWON PlusRightWON Plus

xMU

GPS



Random switching Strategy based
on TX’s Residual Flux 

SynchroTeq, 1-p operated HV & MV CBs & Swg

Random switching

Strategy based
on TX’s Residual Flux 

SynchroTeq, 3-p operated HV & MV CBs & Swg

Up to 3000 MVA
and counting

Up to 250 MVA

Energizing MV & HV Transformers



Determine target switching  

angles according to the                                                            

residual flux 

in the transformer’s core

1) Intercept

a CLOSE 

Command

2) Sync/Start at a 

zero-crossing

of voltage  

3) Control

Delay

Predict the C/B – Switchgear’s 

Operation time
4) Control

Output

Energizing MV & HV Transformers

VIZIMAX SYNCHROTEQ – CONTROL AND MONITOR C/Bs



• Utility POC & traction power transformers

• Mitigate inrush currents, avoid stresses

• Meet grid code requirements (ie: voltage drop)

• Capacitor banks and Filter (MSC/MSCDN/FLT)

• Mitigate inrush current + Fast-switching

• Immediate availability: no need to wait

• Switching shunt reactors (MSR)

• Avoid CB re-ignition and DC asymmetry 

• Cost-effective VAR Compensation/PFC

• Enable Hybrid-Statcom

• Switching catenary

• Decrease overvoltage 

• Prevent “non-zero crossing current”

Limit TOTEX – Get the most out of existing assets

Improve personnel safety – Preserve apparatuses – Improve service life 

Decrease maintenance costs – Monitor assets – Predictive maintenance

Digitized switchgear
Technical & non-technical objectives – AC and DC traction



Digitized switchgear

VIZIMAX CB ANGEL 



CBM, AHM, Predictive Maintenance

Monitoring and Alarming

➢ Performance Monitoring

➢ Mechanical Wear Monitoring

➢ Electrical Wear (i²t) Monitoring

➢ Secure Web-based User Interface

Reporting - Interface to decision tools and control systems

➢ Automatic transfer of events and waveforms to a central server 
with VIZIMAX’s Prognostics and Health Management Suite

➢ SCADA Interface 

Predictive Maintenance and Asset Health Management (AHM)

VIZIMAX CB ANGEL WEB PORTAL

Powered by



VIZIMAX CB ANGEL 
Maintenance 360°

Powered by

Web portal, Dashboards, KPIs, 
Prognostics, Reporting, 
Asset ranking, 
and more.

CBM, AHM, Predictive Maintenance

<KPIs>

<Reporting>



CBM, AHM, Predictive Maintenance

VIZIMAX CB ANGEL – CORPORATE DASHBOARD – KPIs



CBM, AHM, Predictive Maintenance

VIZIMAX CB ANGEL – MANAGE EQUIPMENT & FLEET



CBM, AHM, Predictive Maintenance

VIZIMAX CB ANGEL – EQUIPMENT DASHBOARD

Powered by



CBM, AHM, Predictive Maintenance

VIZIMAX CB ANGEL – MANAGE ALERTS AND EVENTS



CBM, AHM, Predictive Maintenance

VIZIMAX CB ANGEL – SEAMLESS AGGREGATION OF CBM DATA

Powered by



CBM, AHM, Predictive Maintenance

VIZIMAX CB ANGEL – GUIDED ALERT ANALYSIS



CBM, AHM, Predictive Maintenance

VIZIMAX CB ANGEL – MANAGE EQUIPMENT & FLEET



CBM, AHM, Predictive Maintenance

VIZIMAX CB ANGEL – FROM RAW DATA TO KPIs

Powered by

<Variables> <Data>
<Statistics>

<CB Electrical Times>

<KPIs>

<Filter>
- Counters

- Statuses

- Alarms

- Operation times

- Dissipated energy

- Transformer’s flux

and more…



CBM, AHM, Predictive Maintenance

VIZIMAX CB ANGEL – ADVANCED REPORTING

Powered by



CBM, AHM, Predictive Maintenance

VIZIMAX CB ANGEL – ADVANCED REPORTING

Powered by



CBM, AHM, Predictive Maintenance

VIZIMAX CB ANGEL WEB PORTAL

REFERENCES

Powered by



CBM, AHM, Predictive Maintenance

Powered by



CBM, AHM, Predictive Maintenance

VIZIMAX CB ANGEL WEB PORTAL



Discussion - Contacts

Laurent POUTRAIN         - VIZIMAX - lpoutrain@vizimax.com
José PAPI                   - S3 Innovation  - j.papi@etelatar.com

mailto:lpoutrain@vizimax.com


THANK YOU 

FOR YOUR 

ATTENTION

B19 Country Club

Avenue Van Bever 17-19

1180 Brussels (Belgium)

Tel: +32 2 808 60 50

Email: info@smart-transportation.org

www.smart-transportation.org
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Example 1 - Catenary protection

Standard model

• Random operation

• Rapid consumption of the CB 
interruption capacity

• Frequent and costly maintenance 
operations

• Up to 15k€/15mo/C.B

• Predictive maintenance is
impossible

• Critical failures and service 
interruptions cannot be
anticipated

• Over-maintenance  

Digital switchgear

• Controlled switching

• Optimal use of the CB 
interruption capacity

• Live calculation of remaining CB  
interruption capacity (I2t factor)

• Switchgear ranking

• Predictive maintenance

• Optimal use of workforce

• GHG-free switchgear capable

• Very good ROI 

The overhead lines (catenary) in AC traction systems are energized 

and protected using circuit breakers (MV switchgear).
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• Random operations

• 20 kV: excessive inrush currents up to 
10PU,  grid connection issues, 
protection setting issues, CB wear, 
transformer stress  

• 63 kV: degraded transformer 
insulation, costly maintenance 
operations, aging/sensitive assets

• Critical CB and transformer failures in 
AC traction substations

• Predictive maintenance is impossible

• Critical failures and service 
interruptions cannot be anticipated

Standard model Digital switchgear

• Controlled switching of existing
20kV 3-p operated metal enclosed
Switchgear and of 63 kV circuit 
breakers

• Residual flux management

• Optimal protection settings, 
improved personal safety

• Limited stress, voltage dips and 
inrush currents on the power grid

• CAPEX limitation - Preserved
service life of critical apparatuses

• Predictive maintenance

• Very good ROI 

Example 2 – MV Transformers

The power transformers in AC and DC traction systems are 

energized and protected using circuit breakers (switchgear).
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Example 3 – Neutral zone

Standard model

• Feasibility conditional to many
constraints: no grade, straight section, 
1km long 

• 750k€~1M € /set in std conditions (flat,  
straight tracks, in open area)

• Costly impacts on track layout and 
system engineering 

• Transit capacity limitation: 12 t/h

• Risks of infrastructure degradation

• Risks of service interruption

• Maintenance costs

• Marketing costs & Penalties

• Negative impact on the Group’s image in 
case of service interruption  

Digital switchgear

• Neutral zones are powered in sequence
from two substations

• No loss of traction: overcomes capacity
limitation issues (>>12t/h)

• Feasibility granted anywhere, regardless of 
locations and ground conditions

• Affordable upgrade of existing tracks

• Simplified engineering: savings of several
millions € of unnecessary simulations, 
performance assessment

• Energy savings

• Improved image & quality of service

• Improved system reliability and uptime

AC traction systems are made of multiple sections, each powered by 

a substation. Sections are isolated by “neutral zones”.

Neutral
zone
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Example 4 – Capacitors and Filters

Standard model

• Random operations of SF-6 CBs

• Critical CB failures cannot be
anticipated

• Lack of reactive power compensation 
and increased operational costs

• Risks of explosion

• Restricted access area: extra costs of 
maintenance and repair during a  
substation shutdown or at night 

• Predictive maintenance is impossible

• CB lifespan issues  

Digital switchgear

• Controlled switching

• Enable GHG-free Switchgear

• Fast-switching of capacitors / filters: 
no need to wait or to discharge

• Lower cost / MVar of hybrid-Statcom
and SVC systems

• Secure operation and optimal use of 
workforce: access to substations
anytime

• Extended CB lifespan

• Predictive maintenance

• Live calculation of remaining CB  
interruption capacity (I2t factor)

Reactive power compensation and power factor correction call for 

capacitors / filters in standalone or in hybrid-Statcom / SVC applications
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Asset Preservation

CB Wear / I2t Reduction

Data & Status Collection

Predictive Maintenance

Example 4 – Capacitors and Filters
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RightWON Satellite/Plus/Engine :  Smart Substation Controller

Automation + Monitoring + Alarm/Event management + Data gateway

Full support of industrial, energy, power gen and utility protocols 

Integrated web HMI + local SCADA functionality

SynchroTeq System 

For new or existing HV CBs & MV Switchgear, regardless of the makes

Controlled switching and monitoring IEDs

Inrush Current Limiters for power transformers & reactive loads

Advanced  switching of reactive loads in VAR compensation, Volt/VAR 
control, PFC, FACTS, in SVC, STATCOM and standalone applications 

xMU - SAMU / PMU

IEEE C37.118  / IEC 61850-90-5 / IEC 61850-9-2LE / IEC 61869-9 compliant, 
ModBus TCP/UDP, 

Standalone Analog Merging Unit - SAMU  

From PT & CT to Sampled Values (SV) and process bus in digital substations

Dual concurrent reporting rates capable + Advanced Measurements

MEASURE

CONTROL

SWITCH

MEASURE – Solutions for digital substations
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MEASURE – xMU / SAMU & PMU – Benefits

Asset protection

Extend the service life of existing PTs, CTs and CVTs

International standards compliance: interoperability

Reduce installation & maintenance costs

Many copper cables replaced with few optical cables

Solves cable duct congestion 

Simplifies system commissioning & troubleshooting 

Improved system performance

Improve substation safety by eliminating open current 

circuit condition

Improve accuracy by eliminating CT saturation

Improve the flexibility of the protection system

Top measurement & time precision accuracy

Enhanced measurements: 
Flexible & scalable systems
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IEEE C37.118.1a-2014 Certified (2005 and 2011) 

Exceeds requirements for M & P measurement class accuracy.

From 1 and up to 200 frames per second (50Hz) – up to 240fps at 60Hz.

Time sync via IRIG-B, IEEE PTP 1588, NTP combined with PPS signal or 
via internal 100ns precision GPS receiver. 

Web based configurator and viewer.

Optional 10x Built-in DIs, ModBus TCP & Serial, GOOSE Messaging.

Dual C37.118 output streams with independent parameter sets.

Dual Ethernet ports (copper/fiber) and hardware PRP support.

IEC 61850-9-2LE / IEC 61869-9 enabled - Two concurrent reporting rates.

MEASURE – xMU – SAMU & PMU



37

MEASURE – xMU – SAMU & PMU



38

IEC61850-9-2LE
IEC61869-9

xMU Platform / SAMU
Installs in the switchyard
OR in the control house

Sampled Values & Time Sync Server

SynchroTeq Plus & Bypass Module
Installs in the  

control house (19 inch rack)
Switchgear Control & Monitoring

Hardwired Control Outputs & CB Position Input 

IEEE PTP 1588
IEC 61588

100BASE-FX or LX

Protection 
Relays

Monitoring 
PC Computer

or Server

MEASURE – SV for Digital Protection Relays 



ABS Electro

North America
Longueuil, Qc
Canada
T: +1 450 679-0003
sales@vizimax.com

EMEA + Russia
Brussels
Belgium
T: +32  2 669 0735
sales@vizimax.com

India
Hyderabad
India
T: +91 9848822724
sales@vizimax.com

China
Beijing
China
T: +86 950 4047 1692
sales@vizimax.com

Latin America
Medellín, Antioquia
Colombia
T: +57 315 595-9202
sales@vizimax.com

Vizimax Inc. proprietary and confidential

Central Europe
Bohinjska Bistrica
Slovenia
T: +43 676 549 0499

+386 70 191 555
sales@vizimax.com

COO
lpoutrain@vizimax.com

Laurent Poutrain


