
Parked trains
Shut-down diesel engines
and switch-off electrical
systems

Depot and
Workshop
Buildings
Avoid waste and improve
efficiency of heating,
lighting and machinery

Diesel Fuel
Keep accurate records and
use the data to improve
maintenance as well as
driving technique

Train Lighting and
HVAC
This can comprise over
20% of total train energy
use – so improve control
systems to save energy in
traffic, and when parked
out of service

Stations and
Offices
Apply latest building
services techniques for
equipment efficiency -
and simply switch-off
areas not in use
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Reporting and
Feedback
Give regular energy
reports to senior
managers

Training
Improve energy
awareness for all staff –
and give eco-driving
coaching to train drivers

On-board
Metering
Fit remote read-out
systems for billing,
management
information and
feedback to drivers

Traffic
Management
Avoid stopping heavy
freight, or slowing down
high-speed passenger
services

Electrical
Power Supply
Measure and manage
system transmission
losses
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The Challenge of
Energy Management

Energy is set to dominate the transport agenda around the world in
the coming decades for two inescapable reasons:

� Energy costs will continue to rise as demand outstrips the
development of new supplies

� The carbon footprint of energy used will be of increasing
concern as the causes and consequences of global warming
become clearer

Railway Managers must meet the challenge of delivering an
efficient, modern train service while learning to use energy more
efficiently.We need to keep rail’s green edge as an environmentally
friendly transport system.

This leaflet introduces the new UIC booklet Process, Power, People
which is a first guide to the subject of energy management for
railways. The booklet covers diesel fuel, electricity for traction and
the energy consumed in stations and depots.

But it is not just about technical solutions. It is also vital to have
management processes, operational programmes and enthusiastic
staff who can put the technology into practice.

We hope the poster on the other side of this leaflet will give you
some ideas!

The Process of Power
– how to Manage Energy

Energy efficiency should not be left to chance!

Energy needs a management process, just like any other aspect of
your railway business.

To manage energy successfully you will need to work through this
checklist. Do you have these items in your energy programme?

� An Energy Policy
Vision and Motivation

� An Energy Plan
Actions to deliver the Vision

� A Baseline and a Target
Defining the starting point – and the destination

� Measurement Systems
Measuring the consumption, and relating it to production

� Operational Control
Managing activities to get consistent results

� Feedback
Reporting, reviewing and improving the process

The Power itself
– where does the Energy go?

Making savings means understanding the basics!

Understand the driving factors of traction consumption:

� Top speed
Energy for acceleration increases with the speed squared

� Stopping patterns
More stops burn more energy to restart – and stopping at
signals is just as significant as stops at stations

� Train weight
Energy for acceleration is in direct proportion to weight

� Line Speeds and Gradients
Opportunities for energy recuperation and good driving
technique!

� Aerodynamic drag
The main factor for high speed operation

Heating and ventilating of the trains is also crucial – it may
account for 10-20% of the total on-train usage. Remember it
varies with weather and time of year.

For buildings and infrastructure, understand the ‘state of the art’
from other industries – railway buildings obey the same
principles as shops and hotels!

‘People Power’
– getting staff involved

Technical fixes are only half of the story!

Operational skills are a major input to successful energy plans.

Motivate staff by explaining the reasons behind the plan.

Even the technical solutions need staff commitment.

Make energy ‘visible’ by including it in job descriptions, budget
reports and staff briefs. Check these points:

� Roles and Responsibilities
Who is in charge of the energy budget?
Ensure energy targets fit with other company goals
Describe how everyone can support the goals

� Training and Competence
Train to motivate
Train for understanding
Train for skills

� Communication and Feedback
Brief the Plan
Share progress reports
Celebrate success!

Typically, at least half of your energy saving potential may come
from ‘people-based’ action; driving technique, traffic management
and simply switching off equipment not in use.

Technology for Traction

How technology can help!

� Measurement
On-board meters
Cab Interfaces for feed-back to Drivers

� Quick hits
Diesel Engine management – auto-shut down
and auxiliary load sharing
Optimising the Electrical Supply Network
Limiting Maximum Power Demand
‘Fine-tuning’ Traction Control software

� Major modifications – new build opportunities
Re-engining diesel traction units
Replacing electric traction controls (IGBT vs GTO)
Improved gearboxes and drive trains
Lightweight construction

� Energy Recovery and Hybrid Systems
Regenerative Braking
Dual Power Systems –Electric and Diesel
Supercapacitors - Batteries
Lineside storage

HeatingandVentilation(HVAC)

Amajoropportunityforenergysaving-onerailwaycompany
saved30%ofitsconsumptionbygettingthisundercontrol!

Commutertrainswithlongstandstillsareaparticularriskif
heatingorcoolingisleftswitchedonallday–HVACconsumption
whileparkedeasilybecomes20%oftotaltrainenergydemand.

�Technicalsolutions
Autoswitchingto‘Quiet’modeswithlowertargettemperatures
whentrainnotinpublictraffic
OptimisingHVACsoftware–stabilisecontrolstoavoidheating
andcoolingsystemsfightingeachother!
CO2meteringandothertechniquestoregulatefreshairintake
Heatpumps
Automaticdoor-closing–alsohelpspassengercomfort
LEDandotherenergy-efficientlightingtechnology

�Maintenance
Checkthermostatsettings
Cleanheatexchangers
Preventrefrigerantleakage

�OperatingArrangements
Reviewlightandheatneedsfortraincleaning
Agree‘turnoff’ruleswithtrainstaff,cleaners,shuntingpersonnel,
maintenanceengineers

StationsandDepots

Stationsandrailwaydepotsconformtothesameprinciplesas
otherbuildings–sousetechniquesandinformationappliedin
otherindustries.

�Lowenergylighting–replaceoldequipment

�Ensurelightingisoffindaylight!

�Switch-offareasnotinuse,e.g
Toilets/staffrooms
Platformswhennotneededforservice
Depotlightingwhentrainsareoutintraffic

�Shutdowncomputersandotherequipmentwhenpossible

�Otherusers–manage,meterandbilltenants,shops,
coffeebarsetc.

�Tariffs–makesuresupplyagreementsarecorrect
Checkmaximumdemand

�Fitsmartmetersatmainlocations-andactonthe
information!

�Makelocalstation/depotmanagersresponsibleformeter
readingandenergybudgeting

�HeatingandCooling
Checkthermostatsettings
Maintainboilers–replacetheoldandinefficient
Closedoorsandwindows

�Usetheadvicewidelyavailablefromgovernmentand
environmentalwebsitesonenergyefficiencyforbuildings

OperatingYourRailway

PlanandoperateyourtrainservicewithEnergyEfficiencyasabasic
consideration.Checkthesefourthemes:

�Trafficmanagement

�Timetabling

Asuccessfuloperationsstrategyincludesalltheseelements.

Itwillalsomultiplythepotentialsavingsfromtechnicalchanges.

Theremaybedifferentactorsandorganisationsthatneedto
co-operateforsuccess–butthatisnotareasonfordoingnothing!

Energymanagementgoeshand-in-handwithpunctualityand
smoothoperation.

Avoid:

�Trainsrunningaheadofschedule

�Trainswaitingtimeatstations

�Trainsrunningout-of-path

�Trainsblockingjunctions

RememberthatDrivingSimulatorsareapowerfulwaytoteach
eco-driving,andthenhelpyourtraindriverswithtargetspeed
advicesystems.Thesecanbehigh-techITsolutions,butevenjusta
sheetofpaperwithcomprehensiverouteandtimetabledetailswill
makeabigdifference!

Furtherinformationandcontacts

ThisleafletandtheProcess,Power,Peoplebookletcanonlysignpost
theroutetoefficientmanagementofrailwayenergy.

Theresponsibilitynowlieswithrailwaymanagerstoputinplacethe
discipline,organisationandeffectivemanagementprocessestoreally
improvefinancialresultsandenvironmentalimpact.

Herearesomeusefullinksandcontacts:

DriverTraining-‘Trainer’Project
www.iee-trainer.eu

Technology-‘Railenergy’Project
www.railenergy.org

GeneralPrinciplesandBuildingServices
-IntelligentEnergyEuropeProgrammeandBESSproject
www.managenergy.netandwww.bess-project.info

Railwaycontact-UIC(InternationalUnionofRailways)
www.uic.asso.fr

UICEnvironmentandSustainabilityPlatform
www.uic.asso.fr/environnement

ThefollowingpublicationsareavailablefromUIC:
BuyingEnergy-EfficientTrains–UICleaflet345
EnvironmentalPerformanceIndicators–UICleaflet330

ForfurtherinformationpleasecontactHenningSchwarz,
UICEnvironmentalAdvisor(schwarz@uic.asso.fr)

ThisleaflethasbeenproducedforUICbyATOCinassociation
withotherUICmembersandindustrypartners

�TrainComposition
(lengthandtype)

�Eco-driving

�Uneconomicstationstops

�Unnecessarysignalstops

�Unevenline-speedprofile

�Trainsrunningempty!

EnergyEfficiencyfor
RailwayManagers

Process,
Power,
People


