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The KVG — always available
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835 employees — 11 apprentices — about 42 Mio. passengers per year (2020)
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Data and facts 2020gezeichnetes kapital

Subscribed capital
Investments

Net sales

Balance sheet total
Employees
Apprentices

Equity interests:

Regionalbahn Kassel GmbH
RegioTram Gesellschaft mbH
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22,2 Mio. €
9,7 Mio. €
61,4 Mio. €
201,3 Mio. €
835

11

50 Percent
50 Percent
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Data und Facts 2020

Lines
(local/regional)

Transport equipment maximum
Kilometres based on timetable
Hours based on timetable

Length of tracks
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Tram
6/3

60 (+ 6 trailer)
3,7 Mio. km
204.000 h
93,3 km

o )

J o
Bus

22/3

57

3,3 Mio. km

161.000 h
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KVG uses Asset Management to reach a maximum of
availability by minimum usage of resources

The KVG decided based on the positive experiences of other companies in the
holding to introduce Asset Management

Targets had been defined in the beginning
Target 1: Optimisation of resources
Target 2: Concentration on the top assets (Pareto analysis)

Target 3: Usage of the maximum live cycle when ever possible (legal or
technical restrictions)

Target 4: Organisation of maintenance of the assets optimised (legal or
technical restrictions)
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First step: Identification of the main topics for the

introduction of Asset Management

Asset Management

Operative Asset
Management

Planning and planning principles
I

Business Plan

Long term planning

Controlling
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Asset Service

Operative Asset Service

Maintenance

Maintenance master file data

Infrastructure

Production engineering

Maintenance Strategy




Work packages and all to-do lists behind the work
packages were defined

Work package: Work packages second level:
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The process map for Asset Managements was designed in
the work packages

Technical and
economic Simulation

i Long term tasks Target planning
Starting

Planning single task benefits
government

\

Effort shee!

Condition
assessment

A

Optimisation
Fundamen-
tals planning
and
production

Flnan_ce and Filling and IT-
business

planning support

Strategie
maintenance

Governmental and

Contract Electronic
interfaces project file
(SLA)

technical
restrictions

Business Common reporting s

plan

Capacity planning
and needed
qualifications

Incident

MO R e

N .
\ Production
NN

Documentation
englneerlng
e N N, \\\\\

Inspection, condition
assessment

. i Documentation
Maintenance process

New construction process:
* Investment with subsidies Neubau, Erneuerung,
* Investment without subsidies planmaige Verbesserung

a Project planning Planning resources m— Documentation
Handover @rrrnnnnna) Topics core . \\\\\\\\\\\ \
Method/T ask ] f Status In production \ In progress
- VA - VT Matching el [FEEE SRS

P
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Break down of all processes of the process map and
defined responsibilities based on advanced RACI code

beauftragt

7

5 6

1

2

3

4

Finanz- "ﬁ:’;“:e'"rg‘s“sgr Gremien- Erstellung ““s;ce':;ea:’“"g Bieter- Angebots-
planung e beschliisse Lastenheft gdemas gespriche bewertung

Projekt zur Entwicklung Festlegung von Pflichtenheft wird vom |
5 Anbieter im R:
der Fahizeug Stategie: Bewstaosfienen | s dir s ool
| Cimaiesat VA (V) VT (V) NP (V) NP (V) VT (V)
- Laufzeitveriangerung VT VA vT vT NP
vB VA VA
KR KR
) 10 Fahrzeugbeschaffungsprozess

‘Gremien-
beschliisse

Finanz-
antrag

i|E 3
% ¥ : i ]
i1 |8 i i .
S H H 3 H
Pl:[:E) s i i g H
VA (V) VT (V) I gg i i O T I A | E
Legende NP g E |if |l e [ £ s | £ 2[5 |3
= VA
verantwortlich
1 |Finanzplanung.
Becartvning vwle | e |[v|e|[ov|e | w|e z
| Zuwendungsantrag/ Alquise Fonsermitiel v o IE E E
ncusirgalog (Richipreise smien) [ - - o E | E E
Ksutmsanische LCC Setrachiung v o | e u 3 E
Lang ristge Finanzpianung (k. sirategache Kiirung Kaut- oder Lessing) v e | o
2 |Abstimmung mit Itersssanverbanden " =
Sender VA - Vorgénge Empfénger
Bennderten-vertande
nformatien fi tr e Zuwendungsantrag/ Akquise Fordermittel VT
3 |Gremienbeschiisss zur Beschattung
Vorstangspescrun v | w |

VAT, VTV, VTS, VTE, VTK, VTR, Betriebsleiter
(BOStrab, BOKraft, EBO)

] Varstandsbeschluf Betriebsleiter (BOStrab, BOKraft, EBO)

2R 2 2R 2N /

Langfristige Finanzplanung (inkl. strategische Kldrung Kauf- oder Leasing)

Betriebsleiter (BOStrab, BOKraft, EBO)

VAT, VAK, VT Aufsichtsratsheschluf
VTV, VTS, VTE, VTK, VTR Erstellen/ Freigabe gemaR Worflow siehe separater Prozess

VT, VTAP Produktionsplanung, VTV, VTS,
VTE, VTK, VTR
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The interfaces were documented in a so called ,,switch-
diagram“and in a SLA contract

Sender VA - processes recipient
Zuwendungsantrag/ Akquise Fordermittel VT ’
VTV, VTS, VTE, VTK, VTR Kaufmannische LCC-Betrachtung

VT ’

VT

Langfristige Finanzplanung (inkl. strategische Klarung Kauf- oder Leasing)

VAT, VTV, VTS, VTE, VTK, VTR, Betriebsleiter
(BOStrab, BOKraft, EBO)

VAT, VAK, VT Vorstandsbeschluss Betriebsleiter (BOStrab, BOKraft, EBO) ’

A0 2 2 A /

VAT, VAK, VT Aufsichtsratsbeschluss Betriebsleiter (BOStrab, BOKraft, EBO) ’

VT, VTV, VTS, VTE, VTK, VTR Erstellen/ Freigabe gemaR Workflow siehe separater Prozess

.
EET T -
EET T -
T R

=

VAK kaufmannische Bewertung

v

VT, VTAP Produktionsplanung, VTV, VTS,
VTE, VTK, VTR

Example switch-diagram
SLA: Process purchasing trams, focus: VA = Asset Management
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The process map contains the IT systems and process
steps where additional IT support is needed

Technical and
economic Simulation

Long term tasks
Starting benefits

Target planning

Simulation

Simulation

Planning single task

government

Condition
assessment

SPSS/Apollo

Strategie N
maintenance <

A
Governmental and

technical
restrictions

Optimisation

Fundamen-
tals planning
and
production

Finance and
business
planning

Forderm.-DB

Filling and IT-
support

Uffective

Electronic
project file

Contract
interfaces
(SLA)

Business
plan

Common reporting s

Uffective

Sh int - -
e Capacity planning

and needed
qualifications

Incident

Production

engineering :Q\\

N T T T T

Execution Documentation

Inspection, condition

assessment

w

umentation

Planning resources

D N S

. Planning resources
Maintenance process

New construction process:
* |[nvestment with subsidies

planmaRige Verbesserung

v
g Project planning Planning resources m—

Qrrrnnnn

* |[nvestment without subsidies

Handover PN Topics core . \\\\\\\\\\\ ‘
Method/T ask : f Status In production \In rogress
- Matching AN

11 Titel der Prasentation | Referent(en)



Without IT Asset Management will not work — but IT
should focus on optimisation and not generate more work

M SAP was defined as the leading IT system at the early beginning of the project
e No redundant data maintenance
e All data in SAP that are used in more than one system

e All data in SAP that are used for economic calculations

B Other IT systems were checked and evaluated

e E.g. MR.pro fiir tracks und Deutzer Kohle fir die overhead contact line. The systems were in use
before and will be used furthermore

e Other systems (“special systems for Asse Management) were checked and depraved: ,We don’t
need a new ERP system®, it looks like SAP — only in Windows*
B New application — self development

e Special cases that are not covered by IT systems available on the market

e |Interfaces to SAP as the central system are always a must
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The criteria for the selection of tools and for their range
of use are defined

B Using a simple Pareto analysis (also called BC analysis) the focus could put
easily to the right assets, right = most money spend on

M Also cross-check the result of the Pareto analysis with governmental
requirements

B SAP delivers an asset structure. Based on hazards review are implemented for
checking the asset structure regarding their relevance

B Asset simulation are in use if possible
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Some of the new apps are in use, others are under
development

Leistungsschein-App (app for effort sheets)
Simulation abrasion of tracks
Simulation abrasion of overhead contact line

Simulation of business cases

KMI — KVG Mobile maintenance system

Planned
B LCC-Simulation for more assets

B Plan table for human resources in SAP used by production engineering
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The simulation of the tracks is the basis for the planning
of renewal and maintenance

Zustandsprognose mit Verschleifmodell

Berechnung Liegedauer Rillenschienenweichen
S. | o B Weichen kdnnen bereits auf einer Karte mit Zustand dargestellt werden
Im u atlon B Zustand ist tber Einfarbung des Punktes und Legende ersichtlich

B Die Stammdaten der jeweiligen Weiche kénnen angezeigt werden
e Bezeichnung
® Weichentyp
e Einbaujahr -
® Austauschjahr | *™ "
e VerschleiR/Jahr | .
Projektsteckbrief
Doppelgleisiger Abzweig Altmarkt
Il. Anlass

1. Der Abnutzungsgrad der Weichen nimmt in erhthten MaR3en zu. Der VerschleiRvorrat

CheCk de ! and neigt sich dem Ende. VG Leistungsachein KVG
1. Bedeutung fiir den OPNV in Kassel E— S A R
- . - fim e — B N o T I B R
Der doppelgleisige Abzweig wird von fiinf StraBenbahn-Llnlerm - . - -  ——
e S——
und ausriickenden RegioTram-Fahrzeugen befahren. Des W e —
Nahverkehrsspur von funf Buslinien befahren. Uber diesen T SO — .
Stadtteile und das Lossetal mit der Innenstadt erschlossen. . fimes. — asssoosme
Die Kreuzung Altmarkt ist eine der vom Individualverkehr und T S ) — S I IS Y T B
. . meist befahrensten Kreuzung im Kassler Stadtgebiet. Ef ==
X N Vibrimen 15 Ry S R e e S
Des Crl tl 0 n Kreuzung kann nur in den Schulferien erfolgen. S Cuntusssg s s
Coten hadossomog Lo, v T z
Ill. Ausfiihrung o) e e T T T ] e Ereres perrs Exe]
o timang e s Smueon
Vet oottt 3 ck e s Sk o0 00T
Die Bestellung der Weichen und Bégen soll Ende 2019 el
spatestens in den Herbstferien 2020 umgesetzt werden kann. Ty sen anuspases 2 = T n n n B T T T
Weichen WE01 und W602 | e e e e L e | | o] e | "o [—
i aventive L . - - — nmu;::;nu Ik ]
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KMI — KVG Mobile Maintenance System — no more usage
of paper in maintenance

B KVG uses Tool from Oxando
e Fully integrated in SAP
e SAP is and will be the central system
e SAP QM will go live parallel with Oxando KMI

M KVG’s advantages

e All employees on the shop floor will use the system via iPad
e All employees working off-site will use the system via iPad
e Information real-time available for production engineering

e Checklists are available for all employees

DMS KMI-PoC Dispositions- Warehouse
(integr. Archiv) ~ Oxando/SAP Tool scanner

—

Projekt
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Nr.
LF-VA-E-
2022-003

LF-VAT-E-
2022-001

LF-VAT-E-
2022-002

LF-VAT-E-
2022-004

LF-VAT-E-
2022-005

17

The effort app contains all data needed for the detailed
business planning

Bezeichnung

Techn. Ausstattung VA
Tram Harleshausen
Bahnhof Wilhelmshohe
Ausbau Ménchebergstralie

Tramerweiterung Bergpark

Easy overview
Planned:

B Connectionto

Fachberel

Suchen

B Connection to
Reporting with Pow

Presentation of dat:

Fachbereich Leistungsscheinart  Zeitliche Abgrenzung Wi-/Fi-Plan Auftrag FfdZ Uffective-ID Priméarkosten Aufwand Erlose
. - F02-301-
VA Investition einmalig FO0010 317425 10.000 € 0h Q€
o - 2 F02-301-
VAT Investition einmalig E00006 638684 317423 135.000 € 730 h 0€
Zuschuss . F02-301-
VAT \nvestition einmalig FO0007 7223960 317424 5.000.000 € 3.000 h  3.750.000 €
Zuschuss 5 9 F02-301-
VAT \nvestition einmalig FO0015 723403 317426 15.000 € 250 h 0€
VAT Investition einmalis EQZSO_]' \ A ‘a 317427 45.000 € 300 h 0 €
\ uv
v Leistungsschein N ( e
Kurzbeschreibung Aufragsnummer
‘ Techn. Ausstatung VA |
FiaZNummer Uttective-ID
‘ ‘317425
Leistungsscheinart Primérkosten (geplant) Primarkosten (bestatiz)
Investiion 10,000 ‘ € ‘ 10,000 ‘ €
Zeiiche Abgrenzung (geplart) Ertise (bestétigr)
= | | ok
PSP-Element Aufwand (geplant) Autwand (Destatigs)
~
S AD | ofn | ofn
I\l
> Beschreibung
1+4+ A~ ~F iy 2
IEEFSISEBAVIS)
InMceoellive
Arbeitspakete
=l
e ry B,iwgsnm chung Lessungstyp Primarkosten Eriose
e oo | = [« [ -

a in Management Cockpit (planned)
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Machine Learning for qualified Forecast — business plan,
maintenance ....

100000

g

20000 " g %
* Beider Zeitreihenanalyse cono0 | ¥ ‘_..= 8
wird ein Modell ermittelt, das . b i3
. . hd =3
den historischen Verlauf 40000 ., E E =

nachbildet und fortschreibt ] %

20000 L] o
"3
L]
1]

Januar 11 Januar 12 Januar 13 Januar 14 Januar 15 Januar 16 Januar 17 Januar 18 Januar 19 Januar 20

® realeWerte ««e...Modell

B Zerlegung des Verlaufs in Komponenten
3y
. . - BExterne A — Methode ' SFutureFlag v
ENiveau MTrends MSaisonalitaten L B, Rauschen” 9 2010 2022
Einflisse w RF v Alle v
O O
[ = e )
Zuordnung Jahr  Planwert pro  Erwartungswert bis "
W Primarkosten 3 7 2 M H 4 8 9 M H Monat Jahresende
I 7 Sekundarkosten I , I O . , I 0 . J011 n s
Gesamtsumme IST Gesamtsumme Forecast 2012 14336 172266

L - .|
FC, IST, MAPE aus Einzel MAPEs und MAPE der Gesamtsumme nach Jahr, Quartal und Monat

B Machine learning to automise the — »= ...

LCC-Auftrag
PlanmaBige Instandhaltung BK02
PlanmaBige Instandhaltung BK02 (LCC)

analysis

Weiterber. pauschal (Bukr 02) 150 Ted.

B Textmining to use unstructured
data

B Additional areas under

Rad/Achse/Bremse/Sand
Rest
Sitze/Tritt

investigation

‘u“eberglang Jahr

100 Tsd.

“FC" und "IST"

50 Tsd.
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KVG: We are on track

More transparency
All activities are visible
Transparent planning of all activities

Optimisation of costs due to best time of substitution of assets

Connecting people from the shop floor and Asset Management -2 this is the
way to success
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