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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
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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!

joouatayyIp 8iq e ayew

1M s)ie1ap ajqelswi} pue 31nos dAlsusyaidwod yum saded jo 199ys
e 1snf uaAs 1nq ‘suoiIn|os || Yy233-ysiy aq ued asay] ‘swaisAs adiape

paads 1981e3 Yy3m SI1aALIp uiel} anok djay uayy pue ‘SuiAlIp-023
yoeal 01 Aem ny1amod e ale siojejnwis SulALIg 1ey3 Jaquiaway
iK&3dws Sujuuni sures) suooun( Suppoiq surel
9)1jo1d paads-aul) usaaun yzed-jo-1no Sujuuni sujel|
sdojs jeu8is Aiessadauun SUOI1e)S 1B AW} Sulyem sujel|
sdois uoi3e)s d1wouod3UN 9)Npayds jo peaye Suluuni sujel|
‘ploAy

‘uoijelado yjoows
pue A3en3ound yum puey-ui-puey saog juswageuew A31aug

j8uiyjou Sujop 104 uoseal e jou s| 3ey3 Inq — sS30NSs 1o} 31e1ado-0d

01 pasu 1ey] suolesiuedio pue s101oe JuaIdyIp 3q Aew aiay|

‘sagueyp 1ea1uydal wodj suiaes jernualod ayl Ajdinw osje im 3

"SJUBWIAYR 3saY] ||e sapnpul AZ91e.1s suoijesado nyssaddns
Buialp-003

(dA3 pue y18ua)) 3unqezswi

uolysodwo) uies| Juswageuew diyyel]

:S9WBY3Y IN0J 3S3Y3 YI3YD "UOIIRISPISUOD

diseq e se Aouaidiyy3 A31au3 Yym ad1Al9s ulely Jnok sjelado pue uelq

Kemjiey anoj sunjesado

Gl G &

‘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.
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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
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