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Qbuzz = Public Transport Operator :

Groningen Drenthe region:

« 100.000 commuters per day
« 1.000 employees

« 436 buses

Utrecht region (U-OV): —— SmPEh S S
200.000 commuters per day _ - N s
1.200 employees o Sk ; -k ¢\ e
335 buses " N \ 2 i
49 trams gk L u

DMG region: S
« 50.000 commuters per day ], LR i
« 450 employees | = o, .
« 166 buses - e R o .
« 10 trains ~ S gy

F=
Qbuzz  j5zmr



Qbuzz zero emission roadmap

40% of the Qbuzz
fleet (800+ buses)
is ZE

2014 2017 2018-2019 2019-2020
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OV-bureau = Public Transport Authority

5.600 km2

1,1 min inhabitants
(Groningen 220.000)

Passenger revenue

€ 57 min

PT contracts

€ 114.5 min

Per year
Per year

(50%)

Passengers

27 min

per year (2019)

Passenger-km

290 min

per year (2019)

4 )

Algemene klanttevredenheid

CO2 emission (2020)

20 gram

per passengerkm
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PTO

Qbuzz

Busses

360+

Busdrivers

900+



Just do it: small scale in start 2017

Battery electric city bus (2) Hydrogen regional bus (2) Battery electric Q-link (10)

- Plug charging at depot (50 kW) - Green hydrogen
- Autonomy of 200-250 km - Autonomy of 300+ km
- TCO-neutral on a 10 year basis - €2,8 min (FCHJU, ministry, province)

Depot and on-route charging (300 kW)
Autonomy of 120 km
€ 1,5 min charging infrastructure
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Zero emission roadmap Groningen Drenthe 2018 - 2030

GD concession
20 18 dec 2009-dec 2019

Qbuzz

2020 52 sonscecaoes 2022 2030

Qbuzz

& >

14 Zero emission buses
(of 360+)

10 Q-link )

2 regional buses @

Qbuzz

186 Zero emission buses 2022 business cases:
(of 360+)
10 regional buses &
2 retrofit Qliner coaches @

1 eight person bus &

59 Q-link

22 regional buses &
HVO in the rest of
the buses @

Next steps tender

Green Opportunity ~ Overnight
13 Q-linKy Dec 2023 Hydrogen ~ charging  charging
9 Q-liNk™) pec 2027
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1. Qliner: ‘motorwaybus’ between bigger cities

Qliner | 2021

P+R Hoogkerk .
—_— Groningen

P+R Leek Hoofdstation

E Marum

E Haren A28 @

Drachten Veendam

@
@

Assen, Marsdijk

E Westlaren

E Annen
Gasselternijveen
Stadskanaal

Gasselte

E Gieten

Station Assen

@ ol

Assen, Kloosterveen P+R Borger

51 ther buses 15 méter
500  R.doubledecker buses ¢} ==
High floor, T00km/ITmes
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2. Q-link: frequent semi-urban, fixed route and colour

o 0 O @,
. ..

Zuidhorn () Ten Boer

Lewenborg o
uisc

80 articulated low-floor e
Fixed routes (30.kmone-way)
Partly motorway, partly innercity, 80 km/h max-
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3. Citybus @2and 18m) 4. Regional bus (12 and 18m)

200 buses

Innercity (150- ZSMLdaY) e Longer distances (300 -600 km/day
Partly motorway, partly innercity, 80 km/h max
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Multi-vendor strategy Groningen Drenthe

Regular

citybus

Regional
bus

Qliner

Overhead
charging

Plug charging

Qbuzz

heliox
Electric A\ VoL 4 ESUSCO’ e heliox
\Vor g ABH
Hydrogen vanfjooL
HVO @ Snaa
(BIOd iese I) Mercedes-Benz Mercedes-Benz VAN HIOOI-




ZE buses battery electric

33 city and 10 Q-link buses VDL

10 VDL Citea’s SLFA-181 Electric / 180 kWh (2018)
11 VDL Citea’s SLFA-180 Electric /288 kWh (2020)
32 VDL Citea’s SLF-120 Electric / 216 kWh (2020)
Charging with a pantograph and charging station.

Fast recharging on the road, slower recharging at the depot
and full recharging overnight.

Range between 120 and 170 kilometers.

62 regional buses Ebusco

12 meter

363kWh battery

105 kWh per 100 km

Charging with a plug, at the depot.
Range between 220 and 280 kilometers.

49 Heuliez GX 437 Q-link

18 meter.

Charging with a pantograph and charging station.

Fast recharging on the road, slower recharging at the depot

and full recharging overnight.

Range between 105 and 125 kilometers.

Qbuzz




Charge infrastructure
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25 ‘end of line’ opportunity
chargers (fast, 300-450 kW)
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Groningen

By
T 2x 300 kW N

2x 450 kW

100 depot overhead chargers
(50-150kW)

6\55 depot plug-in chargers (slow)
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The future Is green
and data driven Ldise

Buy the bus and chargers, own the data

Qbuzz
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Fleet monitoring
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Charger monitoring

Charging station position and status
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. “Dudokolein 1 HEMtogenbosch ‘
Middelbure” \ B Available Charging W Faulted/Unavailable W Offline
CHARGING STATION T= VENDOR Tl CONNECTORS POWER soc TIME TILL 100% REMAINING RANGE VEHICLE NAME
D.APM.7 ABB #1 @ 150 Charging 99 kW 40% Unavailable Unavailable bus 6151 - 6156
D.ASN.1D ABB #1 () 150  Charging 99 kW 67% 2h18m 326 km 7318
D.ASN.2B HLX #1 @ 50 Charging 50 kW 98% 35m 58s Unavailable bus 6151 - 6156
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