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4 trends are shaping the future of mobility EleCt rO'mObi l Ity prOjeCtS

Automation
Driving task taken over by vehicle, driver
becomes observer and then passenger

Communication
Vehicles exchange data with
infrastructure and with one another

Electrification

Fossil fuel based powertrain gets
replaced by electric components

$ Commoditization
Car- and ride-sharing offer new maobility
solutions, change ownership model

Parker-Hannifin
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Honda Engine
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TRANSITIONING TO ELECTRIC BUS TRAFFIC
STUDY BY STOCKHOLM PUBLIC TRANSPORT AUTHORITY
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RISK = UNDESIRED EVENTS MAKING YOU NOT REACHING
YOUR GOALS

Note that Opportunities can and should be managed as well




SYSTEMS APPROACH BASIS FOR RISK MANAGEMENT
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GOALS

AN

SKA UPPNAS?

> Oka
energieffektivisering
en i busstrafiken

> Bidra till attraktiva
stadsmiljéer och
minska negativ
paverkan pa
manniskors hélsa

och livsmiljo
> Oka
®_©O kollektivtrafikens
... marknadsandel och
N andelen ndjda

resenarer
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SYSTEMMAL -
UTFORMNING

Minst samma
robusthet i trafiken
som konventionell
drift

Mojliggora
utveckling av
trafiken for att svara
upp mot framtida
resande

Kostnadseffektiva
|6sningar

SEKVENSBESKRIVNING

Utvarderingsparametrar och matt

Energieffektivisering
Maltal 2030: Okad energieffektivisering med 15%

Milj6 — buller, luft, klimat
Maltal 2030: Minskning i utslapp av partiklar och
kvaveoxider med 75% till &r 2030, jamfort med 2011

Stadsmilj6
Sociala konsekvenser

Ekonomiska konsekvenser — foretags-

och samhallsekonomi

Méltal: Arlig kostnadsutveckling ska inte 6verstiga
Okningen av index och resandeutveckling
tillsammans

Risker och teknisk/affarsmassig
genomfdrbarhet

Busstrafikens attraktivitet

Maltal 2030: Oka kollektivtrafikens marknadsandel
med 5 procentenheter

Maltal 2030: 80% andel ndjda resenarer



SYSTEM CONTEXT (AKA SYSTEM MAP)
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SCENARIOS — A DAY IN THE LIFE OF AN ELECTRIC BUS

t (i
N
Yl B ) ok A
— ———
e  Angéring terminal Kérning pa linje
— L -ngormg l ___med passagerare
Reglering vid terminal och g' O8]
under laddning M

Reglering vid terminal

*+  Passagerare vid terminal
m av/pé

Angoring

reglerplats

Reglering vid reglerplats och
under laddning
Reglering vid reglerplats

Hallplatsstopp

s ———

Reglering vid héllplats och
under laddning

Reglering vid héllplats
Passageravre vid hallplats
av/pa




SYSTEM LIFECYCLE

Genomfirande-
beslut/
Beslutom  Utrednings- Inriktnings- Anskaffnings-  yopkstillighet-
behovsanalys heslut beslut beslut sheslut
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STAKEHOLDERS

Stockholms stad L4
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SOLUTION CONCEPTS — DIFFERENT TECHNOLOGIES
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CONCEPT EVALUATION MATRIX

Bas Medel 1 Medel 2 Hig 1 Hiog 2
KONSEKVENS-
EFFEKTMAL - VAD o o orunING () () | ) _ () B
SKA UPPNAS? 00| , |®O0¢
O0—0—0|0—~0-0
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Bidra till attraktiva Klimat Relativt liten klimateffekt dd Si-trafiken &r fossilfri.
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livsmiljo
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(total batterimangd)
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Mdajlighet att trafikera
med kapacitets-
starkare bussar
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RISK IDENTIFICATION WORKSHOPS
USING LIFECYCLE AND SYSTEM MAPS

Genomférande och Overldmning

(Development and Transition)
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RISK ANALYSIS Tailored Risk list
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RISK MONITORING AND COMMUNICATION

USING A VISUAL RISK REGISTER
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CONCLUSIONS

Legal
a Introduction of new (and more sustainable) .

technologies is more than technology and
requires a systems approach

n Opportunities should be managed as well

n Systems Engineering makes a difference in
most projects, but the processes, methods
and tools need to adapted

a System maps and Lifecycle scenarios useful

» Visualization important for communication

and acceptance

»  More formal models can be used in the background
for proper traceability, analysis and links to

other'models.
The mission for us System Engineers

Uknow what is the right problem to solve
Uknow how to solve the problem right
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Questions/comments?
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