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GOOD

* Opened "new LRT” with part OLD infrastructure ("TRAM TRAIN")

« Limted delays due to Infrastructure or Trams

* Moved journeys from Car to TRAM

« Encouraging Urban Development along the line
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"BAD” -NOT SO GOOD

* Operational Input to Tender and Design
* Adhesion (leafs on the line)

e Winter >> OCS & ICE

« Start Up — peak in ressources




GET IN EARLY
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ADHESION (LEAFS ON THE LINE)

Issue -
- 7% slope

~ 200 Meter Section
with road junctions &
Trees

Solution:-

- Weekly (Oct > ~Dec)
- Alleviate (Sand Gel)
- Rail Cleaning

- Grass "trap”




WINTER >> OCS & ICE

Yol S f

" FROSTHI ¢

HVAD KAN GA GALT MED SMILETS BYS NYE TRANSPORTMIDDEL?
ET EVENTYR FRA DE ARHUSIANSKE GADER OM LETBANEN,
DER SKULLE REDDE INFRASTRUKTUREN | DANMARKS NAST-STORSTE BY,
MEN BLIVER VED MED AT SKUFFE GRUNDET.
1 FROSTGRAD 2 ‘

ul TDC & .~ 11.26 AM 65 % )
& jyllands-posten.dk

Jyllands-Posten

Helt saerlige vejrforhold
stopper letbanen

I den forgangne uge har pendlere pa isar
letbanestraekningen til og fra Grenaa haft
det seerdeles sveaert.

Letbanen karer generelt med hgj palidelighed, i januar 13
den saledes samlet pa 98,5 pct. pa palideligheden og en
97,6 pct. pa rettidighed. Foto: Joachim Ladefoged

| ethanen

£\ MARIE-LOUISE ANDERSEN



HISTORY

2018 — Minor Issues
Snow and -20 DegC

2019 — Major Issue : Nov and May
- Ice Breaker Trams
- Self Built Glycerin Machine #1
- Ordered Machine #2

2020 - 1st Frost in Sept
- Both Machines running
- Major issue with “Freezing Fog’
- < 2degC, >90% H < 3m/s

)

2021 — Frost January > May
- Major Issues ®
- Optimized DMI data / warning

2022 — Frost October > April
- 6 Qil applications (Nov > April)
- Qil Saved > 100 Gylcerin applications
- Delays 5 Mornings (50% better)

Letbanen arbejder pa nye planer mod frost: -
Vi er ikke tilfredse nu

Is og frost: Sadan vil letbane undga aflyste tog

- Mest lzste

Anmelderne hade
film fra Aarhus: N
millioner gange o

Kommunen med }
Northside: - Der ¢
- badedegdendeo
°  parkering

e morgenafgange pé

top overstiede aflys
kan

eks dage i den nef verstaed
grund af is pa kereledninger, tror direkter Michael Borre pa, at problemet
naeste 4r. Foto: Henrik Lund

Politiets saks var
educeres betydeligt overarhejde i det
Iszr en regel bler
gange

Problemet med aflyste letbanetog pa grund af is pa
kereledningerne kender mange andre europzeiske letbaner til.
Ingen har Igst problemet 100 procent effektivt. Aarhus amok: Tu:

T™VZ @STJYLLAND °  Dinkommune Nyhedsudsendelser TV ogserier Podcast Tipos

 rearx [ eSTHLLAND)

Letbanen lover: Hojst tre
vintermorgener med
aflysninger

Den nuvaerende lasning er den bedste, og letbanen haber at m

halvere antallet af aflysninger ved at komme is pa Letbanen
kereledningerne i forkebet.



MARKET REASERCH

CITY TYPE TRACK VOLTS TRAMS METHOD
ARRHUS URBAN DOUBLE 750VDC  [Variobhan |TRAM IS BREAKERS
SUBURBAN [SINGLE 750VDC  [Tango GLYCERIN - BRUSHES
Panto - Plastic
BERGEN URBAN DOUBLE 750 VDC Tango GLYCERIN - ROLLER
GLYCOL - POST ICE
PANTO - Copper
Panto - Plastic
BLUE WIRE
STOKHOLM URBAN 750 VDC Bombardier|Use old trams as brekaers
SUBURBAN CAF Urbos Ais Mode ?
EDINBRUGH URBAN double 750 VDC CAF TRAM IS BREAKERS
SHEFEILD URBAN DOUBLE 750 VDC ? TRAM IS BREAKERS
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>20 Systems
In 10 countries

> 10 solutions
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Djursland > DAMP!
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all TDC = 9.50 AM 81 % (mm)

< O

Vagthavende
SET UU urdt pnve vaeIre 1merntrl
for bedre lige nu.
Udsendt 02.03.22

Yesterday 8.46 AM

Sa begynder det at hjaelpe pa
problemerne omkring Lisbjerg-
Bygade til Nye. Der er stadig
gnister, men vi har ikke
lzengere problemer med at de
fleste tog skal genstarte. Vi
forventer at driften vil vaere
normal i forhold til forsinkelser
om 2-3 timer. Det er saerligt
Grenaa der her er ramt.

Today 6.06 AM

Udsendt 03.03.22 vi har store
problemer med is pa Grenaa
og Odder banerne. Vi indstiller
fra Grenaa da der ikke kan
keres laengere end omkring
Hessel. Farste tog pt. 1 time
forsinket.

(O 2 )
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WINTER 19> 21 — SEMI PROACTIVE

PRE ICEING - GLYCERIN

2019 (#1) 2020 (#2)
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WINTER 21>22 — PROACTIVE O INTERFLON

'\

Oil — used in Applied 6 times
Holland & France 22>23 :7 times
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Vinter Pantograph

4 Tango & 4 Variobhan
1st In service from Odder and Grena
November to December only ®
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IDEAL START UP PLAN

Your PLaN

RESSOURCES E

100% DRIFT

2017 2019 2020 2021 2024

Letbanen



RESOURCES (+ BUDGET) : REALITY

RESSOURCES
OR — CoOrd DO Naring
++++ Building +++
100% DRIFT - Infra SLS
—
«“ ...
2017 2019 2020 2021 rc Farty

Side 18 Letbanen



START UP — BE PREPARED !

START UP PHASE - Grenabane opened 1-5-19

-
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Failures

I-Fejl pa spor, som ikke kan befares (skinnebrud, defekt sporskifter olign.)
I-Fejl pa signaler og sikringsanlaeg

F-Passager forhold mange passager

I-Fejl pa kgrestrgm

F-Andet

M-Vedligehold kan ikke levere nok antal letbanekgretgjer

I-Fejl pa ATS

M-Fejl pa ATP - mobil anlaeg

F-Vejr forhold; Snestorm, orkaner, oversvgmmelser,.

F-Pakgrsler pa vej mm.

A-Lyskryds, manglende eller sen detektering 19
A-Andet

Count of
Failures

3.51%
3.06%
5.52%
4.24%
3.31%
1.92%
1.85%
2.88%
1.39%
1.36%
4.63%
1.62%

Delays and
Cancellations

5.36%
5.23%
5.11%
4.82%
4.69%
4.51%
4.22%
3.29%
3.08%

2.96%
2.51%
2.49%

| ethanen



"UGLY” - COULD DO BETTER

« Education of Local Community and 3rd Parties

oy AVAVATAVATAYAVAYAYAT AT VoYL

« Construction Issues
* Interface Management

* Reality

20 i
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> LOXAM

L] 5 61 999
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CONSTRUCTION

- Need to understand WHY !
- Supervision, Supervison ..............

22 i
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SYSTEMS INTEGRATION

OWNERSHIP

23 Side 23 y/
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“Happy Days”
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QUESTIONS / REFELECTIONS

Letbanen
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