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Introduction:

Railway traction power systems, covering electrification, substations, catenary and stray current, is a five-day
course for rail electrical engineering, traction power maintenance and consultancy teams, ending with a
Traction Power Concept and Maintenance Plan for a case metro line. Many rail organisations inherit feeding
arrangements, return circuits and maintenance regimes that no one has rechecked against current train
loads, regenerative braking or buried-utility corrosion. Nominees already design, operate or maintain
traction power assets and work through modelling builds based on load flow, fault and stray current data.
CoreConcept Training Center delivers this course on traction power.

Course Objectives:

« Compare DC and AC electrification and feeding arrangements to select a traction power scheme for a
metro, light rail or mainline route

* Specify traction substations, rectifier groups, overhead contact line and third rail equipment against
the relevant EN standards

* Run traction load flow and short-circuit studies to confirm substation spacing, feeder ratings and
protection settings

* Control stray current, rail potential and corrosion through return circuit, earthing and bonding
design and monitoring

* Assess regenerative braking receptivity and choose between reuse by other trains, wayside storage
and resistor options

* Plan isolation procedures, SCADA operation and risk-based inspection and maintenance of traction
power assets

Target Audience:

* Traction power design teams responsible for substation, feeding and return circuit engineering

* Electrification maintenance teams that inspect and repair overhead contact lines, conductor rails and
rectifiers

* Power control teams that operate traction SCADA, switching and section isolation

* Rail systems consultancy teams that review contractor traction power designs and studies

* Corrosion and earthing teams responsible for stray current monitoring along rail corridors
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Course Outline:

Day 1: Traction Power Foundations, Electrification Systems and Current-State Review

* EN 50163 Supply Voltage Ranges for DC and AC Lines

* DC Feeding Voltages for Metro and Light Rail Lines

+ 25 kV and 2x25 kV Autotransformer Mainline Feeding Arrangements
* Overhead Contact Line Versus Third Rail Selection Criteria

* Traction Power Asset Register and Condition Baseline Review

Day 2: Traction Substations, Contact Systems, Return Circuits and Standards

* Traction Substation Single-Line Diagram with Rectifier Transformer Groups
* Diode Rectifier and Thyristor Converter Arrangements in DC Substations

* EN 50119 Catenary Geometry with Stagger, Droppers and Tensioning

* Third Rail Contact Types, Conductor Rail Gaps and Shoe Gear

* EN 50122 Return Circuit, Earthing and Bonding Provisions

Day 3: Traction Load Flow, Short-Circuit and Energy Recovery Studies

* Traction Load Flow Model with Timetable and Train Performance Inputs
* Rail Potential and Touch Voltage Assessment Under EN 50122

* DC and AC Short-Circuit Current Calculation for Feeder Settings

* Regenerative Braking Receptivity and Wayside Energy Storage Sizing

* EN 50388 Power Supply and Rolling Stock Compatibility Checks

Day 4: Stray Current, Protection, Power SCADA and Isolation Safety

» Stray Current Leakage Paths, Rail Insulation and Collection Mats

+ Corrosion Monitoring of Buried Utilities and Tunnel Reinforcement

* DC Feeder Protection with Rate-of-Rise and Overcurrent Relays

* Power SCADA Alarm Handling and Remote Section Isolation

* Permit-to-Work, Portable Earthing Devices and Conductor Rail Isolation

Day 5: Modelling Build: Traction Power Concept and Maintenance Plan for a Case
Metro Line

+ Case Metro Line Brief with Headway and Fleet Data

* Substation Spacing and Feeding Diagram Build for the Case

« Stray Current Control and Earthing Scheme for the Case

* Risk-Based Inspection Plan for Catenary, Third Rail and Rectifiers
* Traction Power Concept and Maintenance Plan Completion
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Skills You Will Gain:

* Traction Feeding Scheme Selection

* Rectifier Substation Specification

+ Catenary Geometry Assessment

* Traction Load Flow Modelling

* Short-Circuit and Protection Coordination
* Stray Current Mitigation

* Regenerative Energy Recovery Analysis

* Traction Asset Maintenance Planning

Why Attend This Course:

* Deliver a Traction Power Concept and Maintenance Plan for a case metro line to the head of electrical
engineering and the asset owner for review

* Decide substation spacing, feeder ratings and energy storage needs from study results rather than
supplier estimates

* Avoid undetected stray current corrosion, nuisance feeder trips and unsafe isolation of live
conductor rails

* Pass on load flow, stray current and inspection templates to design and maintenance colleagues

Conclusion:

Back at work, the participant gives the head of electrical engineering and the asset owner a Traction Power
Concept and Maintenance Plan that links feeding arrangements, return circuits and stray current controls to
an inspection regime. Design teams use it to approve substation spacing and protection settings, while
maintenance teams use it to schedule catenary, conductor rail and rectifier work. After the first year of use,
the unit should review feeder trip records, rail potential and corrosion readings, energy recovered from
braking and whether planned inspections were completed.

Frequently Asked Questions FAQ:

What should participants know before a railway traction power systems course?

Participants should already work on electrified railway assets and read single-line diagrams, protection
settings and basic power flow results. Bringing feeding diagrams, fault records or stray current readings
from their own line helps them apply the modelling builds to familiar equipment.

How does railway traction power systems training differ from a transmission line or
signalling course?

It concentrates on supplying trains with power: traction substations, rectifiers, contact systems, return
circuits, stray current and energy recovery. Transmission line courses cover utility conductors and towers,
and signalling courses cover train detection and control, which this course does not address.
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Why does stray current matter in railway traction power systems?

DC traction current returning through running rails partly leaks into the ground and corrodes buried pipes,
cables and tunnel reinforcement. Rail insulation, bonding design, collection systems and regular monitoring
keep leakage and corrosion within acceptable levels over the life of the line.

What do participants take back from the railway traction power systems course?

Participants take back a Traction Power Concept and Maintenance Plan for a case metro line, together with

load flow, short-circuit, stray current and inspection templates that can be adapted to their own electrified
lines.




