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1978: Ermelo-Richards Bay
Driving 1S a.CoaRIVEREE

160 cars, 12 800 tonnes

| ey




1978: Ermelo-Richards Bay
Driving 1S a.CoaRIVEREE

160 cars, 12 800 tonnes

| ey




: 1985-9: Ermelo-Richards Bay
Axle Ioad mcre seg @-%imﬁﬁ




: 1985-9: Ermelo-Richards Bay
asdendmg grades




1088

A 200-car coal traimis,.




Pop . _ .
,%;‘}-. -

er ;[pc:‘@m‘otive




- [, :_.
41 e e
: *r- 1GBOME 1o Y4

Lhards Bay 200 C_af)?'

il

Line profile:
0.625% ascending
1.52% descending

pegonnes/gxle, 20600 orm:u 4 X Cla s 11E a head er] only
Jff‘ F h




1983-93: Optimized sensory feedback
Systemic relations
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1983-93: Optimized sensory feedback
Friction/dynamic braking balance
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1983-93: Optimized sensory feedback
Curves shaped for intuitive feel
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1994: Mercer Management Consulting benchmark
Spoornet rated global

cost/net tonne-km leader

Segmentation
Detail

Increasing Traffic
Segmentalion
Detail




1998: 300-car automatibility test train
Segmented power & braking
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1998: 300-car automatibility test train
- Segmented power & braking
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1998: 300-car automatibility test train
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1998:
Intelligent multiple-unit cable
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Where next?

Several slides have presented
Incremental advances in recent years

One can continue extending limits,
but Is that all there IS?

Same for high-speed intercity passenger?
Where can railways find a quantum
advance, a competitive breakthrough?



A worldview
on
transport modes ...
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What compensatory trade-offs ...



What compensatory trade-offs ...

Heavy
axle load

High speed
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. give competitive advantage ?

Heavy
axle load

= Heavy haul
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axle load

Low speed High speed
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.. and Invite predatory attacks ?
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.and Invite predatory attacks ?

Heavy
axle load The
“Heavy haul
Light I_R’ailway r_node
axle load IS ecologically
vulnerable

Low speed High speed



.and Invite predatory attacks ?

Heavy
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-and Iinvite predatory attacks ?

Heavy
axle load

“Heavy haul

Incumbents are
Light being subsidized,

axle load hybridized,

or annihilated




2aving three profitable quadrants

Heavy
axle load

-~ Heavy haul




Rites of passage
to railway profitability

Japan & Europe have reached the
high speed guadrant

Several countries have reached
the heavy axle load quadrant

Australia, Brazil, Canada, China, Russia, South Africa, and

United States are members of the International Heavy Haul
Association

| Inited <tatece Canada < Ailictralia have



Some Insights
from long, heavy trains ...



Heavy haul can do

High throughput capacity
High asset utilization
High labour productivity

What can one leverage off this
foundation?



Heavy haul exposes aspects
of global role of railways

Recognize what railways can do that
other modes cannot do

Recognize what railways cannot do well

Regard the four quadrants as distinct
modes, with own attributes and identity

Recognize the presence of divergent
and converaent drivers




Divergent drivers:
assenger & freight stress
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Divergent drivers:
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Dlvergent driverss
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lew challenges: Time-sensitive
freight characteristics

Postponed
manufacture

Outsourced
manufacture

Few or single global
suppliers

Value-added
logistics

Volatile demand
Short transit time

High value/low
density goods

Focused versus
multi-functional
parts
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Define railway business:
Intermodal or internodal?

@® Intermodal Ramp Cities
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Potential for alignment
and cooperation



Convergent drivers:
Alignment philosophies

Only one, interoperable, technology set
will ultimately dominate a transport mode

Railway technologies are becoming
global, and hence standardized

There is virtue in global unification
around graduated release, without
compromising train length



Convergent drivers:
Service scalability ...

Train sizing
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Convergent drivers:
Service scalability ...
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Convergent drivers:
Service scalability ...

Train sizing
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Convergent drivers:
Service scalability ...

Train sizing

naotic Ordered

)
C
)
&
)
(@))
g}
C
g8}

=

rn
i3
g}
o
g0}
O




Convergent drivers:
. could shape train technology

Train sizing

naotic Ordered



Convergent drivers:
Impact of a common platform

Reduces interchange and
iInteroperability contention

Encourages adoption of other
harmonization requirements

Simplifies understanding of a railway

Complements information technology In
facilitatina seamless service



Convergent drivers:
Intra-train communication

A data network Is a prerequisite

Spoornet has an ECP braking & DP
pilot scheme under way

Related to European initiatives
(EBAS, TCN, etc.)

Information and bandwidth
reauirements are still open iIssues



Convergent drivers:
utomation of long, heavy, trains

Competing modes (air and sea) routinely
automate long hauls

Graduated release a prerequisite

ECP braking has filled the missing link

Spoornet’s 300-wagon train demonstrated
understanding of handling principles
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A single-stack, high axle-load,
itercontinental, intermodal car*

Variable-gauge Articulated
single wheelpair connector




Speculative thresholds & limits

Heavy
axle load

space
5-1000
tonne trai

Light
axle load




A prognosis

Heavy haul and high-speed intercity were
kKiller apps for railways in the 20" century

Railways have competitive advantages
Vis-a-vis other modes

Opportunities for breakthrough exist

Intermodal could be the killer app
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.. we need global cooperation
to converge
Igh speed and heavy axle load

Spoornet, and others,
have the heavy haul expertise

Europe, and others,
have the high speed expertise
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