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Typically operations is analysed well, vehicles — " .
and infrastructure have a lack of information

®" Trolleybus-systems differ substantially from diesel-bus
particularly in technical matters with corresponding

) ) Initial situation and goals
consequences on running cost and investment

= Therefore, several trolleybus operating companies
initiated this benchmarking-project in order to
understand differences in performance between
each other and to look for improvements

» The work focuses on vehicles and infrastructure,
because there is obviously the biggest lack of
information I::ISaleUf‘El AG

SERNMOBIL

" Processes, performance and services should be
analysed in depth and related by the corresponding
efforts occurring in the individual operating companies

Trolleybus Benchmarking

= Of course, individual situation in terms of technical Vehicles and Infrastructure
solutions and services provides is taken into
account

Report of results

14 December, 2006

© S2R Consulting 2006 Seite 3



Companies from 4 different countries united —r . .
INn the pilot project

Initial situation and goals

" Mileage: 0,7 m car-km
i Vehicles: 15 pcs
Passengers: 50m
] ( -]'.Hl'll."' i e mlﬁﬂ“& E
Mileage : 2,9 m car-km : Salzburg AG
Vehicles : 50 pcs Mileage: 4,3 m car-km
Passengers : 16,3 m Vehicles - 81 pcs _
‘ Passengers : 36,0 m E: Salzburg AG

SERNMOBIL 3ERNMOBIL

Mileage: 1,9 m car-km
Vehicles : 36 pcs

e

Passengers N 29,6 m Trolleybus Benchmarking
Mileage: 1,6 m car-km Vehicles and Infrastructure
L] .
Vehicles : 37 pcs
Passengers . 19.5 m Report of results
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Comparability of the companies

with a proven methodology

IS assured

Driver costs

Customer

management
Marketing & Sales
Information and
Security services
Ticket Controlling

Vehicles
Traction energy
capital cost
Maintenance
cleaning
vehicle-handling

Infrastructure

Management
services

Traffic
management

Building facilities

Results of previous analysis

Especially for the vehicles there is in
nearly every company significant room for
improvement

Staff Productivity and instrumental
support are often not competitive

Processes have many interfaces and
reasonable cooperation with other
business units are hardly used

Moreover, there are often infrastructural
disadvantages which through process
efficiencies additionally seem to be twice
as hard

The qualification of the staff is normally
very specified — generalist acting is hardly
available

o o

Interview-based

record of service
data

Staff analysis
(related to vehicles
and value chain levels

Schedule. Rotation and
duty roster hours

Channels of distribution

Vehicle types. mileage,
equipment, ...

= Hours of circulation,
working hours,...

Cost analysis along
the value chain

Clearing of the raw data with the people responsible
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Methodology

Methodology

incomparable
Data

[m currency]
range of
service

capital-
costs

clearing

a periodic
effects
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comparable
Data

o
structure Cost driver x %

1

harmonising

Basic cost drivers

Basic Data

} Step 1 }

harmonised
costs and
spectrum

adjusted and
} Step 2 } harmonised
adjusted Data Data

adjusted costs

The exchange rate is @ 1,55 CHF and @ 250
forint per euro

Price level Purchasing power parity

160 2,5

140 132
2,0

120 111
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Looking at the 30%b6-delta, costs for vehicles
seem to have big room for improvement

Harmonised comparison®

Vehicles costs [€]

car-km

0,84 0,98 0,95 0,71 1,09

Ramping up and

A down service

30 %06
- maintenance\ -
0,62 0,64
0,55 z
0.34 0,47

A

Infrastructure costs [€]

Car-km

C

* after method to ensure comparability between the operators,

0,081

infrastructure

D

E

mainly due to their different circumstances

1 value is not comparable. Transformer substations of company D are in the possession of the city
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Example for results
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There are major differences in the costs and
productivity, but the goal is clearly defined

‘ Costs per overhead wire-km ‘

[1.000 €]
8,9
D)
2 6.8
3.8
|_‘ 2’7 310
A © D B

[ Number of disturbances and main reasons on the I
overhead wire

Reasons | Derailing of poles Defect components

Thunderstorm ‘

0,86 1,04
0,49
0,24 O’—"ZQ
A B C D E
| 600 660 600 600 600 ‘
| Line voltage
| CuU cuU CuU CuU CU
[ Material overhead wire alloying

| 20 10 12 12 4 ‘
L Age

Statements per overhead wire - km and per annum

’ Hours per overhead wire-km 5521 ‘
[h] 146
93
76
A B C D E
62 68 20 39 20
‘ Ratio of wall anchor fixation ‘
20 10 12 12 4
‘ Age of the overhead wire ‘
80 100 100 107 100
‘ Width of overhead wire ‘

Detailed

results

standby group with a control function in the maintenance of the  infrastructure

high

50

Hours per overhead wiken

low

S A

I 40 high
2 Costs per hour g

B &c @D €
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Example for results
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In terms of productivity and costs the analysis

sets clear targets for improvement

Hours per vehicle-unit
‘[h] .

1.421 ‘ |

Costs per hour of maintenance ‘
586 f =
Presently, 1
Data will be t
Factor 11 verified Factor 10
292 263 !
45
H H 128 40 1
- e
A B © D B I
014 0,06 0,13 0,06 0,65 : : ,
Operational labour per vehicle-unit A B c D E
Legend
Legend

O Other hours (caluculated)
Accidents / Vandalism
Revision / extra ordinary work
Spare part utilisation

Blue colour equipment2

EEROO

Structure of dysfunctions in %

Z |
- = - |

A# 24

- | |
[ Vehicles / Car bo(fy

I Transmission engine

Il Electro techniques

[1 other techniques

:  Carbody: No data available

[J Capital Costs
O External Services
B Material Costs
B Labour Costs

Detailed
results

...some companies are on the right track
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Example for results

!Il::l.lrIEHFI_:!

Ej Salzburg AG
SERNMOBIL

Trolleybus Benchmarking

Vehicles and Infrastructure

Report of results

14 December, 2006

© S2R Consulting 2006 Seite 8



The main fields of action can be derived per
operator individually

... further Trolleybus-operators will take part in the benchmarking

Company

B

e.g. individual

C

Need for detailed analysis

Mainte- Vehicle-
nance handling
Costs Hours Costs Hours

OO OO

e.g. together

infra-

structure
Costs Hours

0@ OO

@O OO
O ©
Ve OO

Improvement
necessary

Continuous -
. Competitive
Improvement process
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Conclusion
and summary
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INn-depth analysis and concrete measures can
be now systematically evaluated

S

Deep analysis phase

Phase 1

Operation Administration
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Further proceeding

Deep process analysis and concrete measures in the area of
operational vehicle maintenance, vehicle-handling and
infrastructure to improve the situation of the company

Definition of a specific required process and its comparison
with the actual process

Period for testing —
Utilisation of the required process and elimination of emerging
barriers

Analysis of the technical overhead and especially of the
technical work preparation process

Analysis of the materials management process and bounded
capital invested in assets

2 III:_:!'III
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The enlargement of the circle of participants
will lead to an even greater base of knowledge

* Five PTOs have successfully conducted this strategic
benchmarking project in the technical areas of their
trolley-bus operations

= QOther Trolleybus operators have now committed
themselves to the second group of participants

= We are also very happy that operators from Russia
(Vologdaelektrotrans) and Estonia (Tallinna Trammi- Ja
Trollibussikoondise AS) are joining the project as well

= We would be happy if further companies are interested in
the rally to become the performance champignon
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Further proceeding
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If you have any questions or if you
would like to receive further
iInformation, please do not hesitate
to contact us

schuchmann@s2r-consulting.com

—

C O N S U UL T

WWwWWw.s2r-consulting.com

S2R Consulting GmbH S2R Consulting KG
Dreikoenigstrasse 31a Weidestrasse 120b
CH — 8002 Zurich D — 22083 Hamburg
fon +41 (0)44 208 32 10 fon +49 (0)40 288 076 60

fax +41 (0)44 208 35 00 fax +49 (0)40 288 076 65



