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What is EMT 
Madrid?



Main figures

EMT Madrid

EMT is the reference of surface mobility in the city of Madrid. It counts with 9.833 workers, 7 business lines and 5 Bus Depots that enable 
the company to provide integrated and client-oriented services that foster a sustainable and efficient mobility.

9.833 employees

220 lines (30 electrified at the end
of 2023)

2.090 buses (100% clean fleet)
5 Operation Centers

373 million clients in 2022
1.200.000 trips per day (working day)

855 M€ Budget in 2023

80 cranes in 7 depots

66.214 operations in 2021

7.500 electric bikes in 611 stations

12.451 spaces in 28 Parking lots

80 cabins in Teleférico
Touristic service

MAIN
FIGURES



Sharing knowledge

International Positioning and 
Consulting

Consulting Services 

EMT as a global mobility benchmark



Electrification at 
EMT Madrid



Electrification Strategy

Sustainable Mobility Ordinance of the City of 
Madrid:

• Measure: Establishment of 3 Low Emission Zones.

Madrid 360 - Environmental Sustainability 
Strategy:
• Meets EU air quality objectives.
• Measure: Zero Lines: zero cost, no emissions, only electric 

vehicles.

A

B

Bus Service Transformation

Comply the City Strategies



2033 GOAL:

100% 
ELECTRIC 

FLEET

2023 GOAL ACHIEVED:
100% CLEAN FLEET

CNG+ ELECTRIC
DIESEL FREE FLEET

2027 GOAL:
673 ELECTRIC BUSES

SUSTAINABLE ENVIRONMENT STRATEGY



Forecast by fuel type

Evolution of the composition of the EMT bus fleet at the end of the year (units). Source: EMT Madrid.

20272026202520242023202220212020Fuel

196388Diesel

1.3511.4511.5611.6611.7441.8291.6781.552CNG

17174747Hybrid

2020101010Hydrogen

72962952942932925417981Electric

2.1002.1002.1002.1002.1002.1002.1002.068Total

65,3%70,0%74,8%79,6%84,3%87,9%82,1%77,3%% CNG fleet

34,7%30,0%25,2%20,4%15,7%12,1%8,5%3,9%% ELECTRIC fleet

Energy transition. Fleet Transfomation



E-microbuses

• Model: Wolta-Rampini

• 24 units

• Model: Tecnobus Gulliver (already 
removed from service, except one 
unit for research purposes-SHOW 
project)

• 2007-2020

• Tempus 
Castrosua (5 
units)

• Retrofit of 5 
hybrid-CNG buses 
for full 
electrification 
with induction 
charging (line 76).

• Pilot project 
developed by 
EMT

Standard e-buses 

• Model i2e (2017): 35
units (charging 5 hours) 
(currently upgraded)

• ieBus model (2019): 54 
charge 3.5h

• BYD (65 units)

• Model K9UB: first 15 
units in 2020, charged 
in 3h 

• Irizar ietram

• 9 units

• For the BRT service

• Solaris Urbino 

• 60 units

Electrification Strategy: Current e-bus fleet
(253 units – 26th october 2023)



INDUCTION 

OPPORTUNITY 

CHARGING

5 Vehicles

Since 2018

Opportunity charging 

on final lane

SMART CHARGING & NEW 

DEPOT

2 x New Depot

318 + 500 inverted

pantographs + ebuses

WIRED CHARGING

143 Chargers

Since 2007 minibuses 

(25)

Since 2018 standard 

(118)

INVERTED PANTOGRAPH

234 pantographs

4 in test project

52 in 2022

118 in 2023

60 in 2024

Smart Charging

Optimizing charging

power and cost

Charging e-volution



Wired charging

• Since 2007
• 143 chargers
• 25 with 80 kW of power for minibuses
• 118 between 80 and 120 kW of power for standard 

buses



Inverted Pantographs (Test Project)

This project has received funding from the European 
Union’s Horizon 2020 research and innovation 
programme under grant agreement No 875041



Sustainable
infrastructures



EMT Madrid Depots (5)
• Carabanchel: Testing 

bench/Pioneer
• La Elipa: First 100% electric 

bus depot (same location)
• Entrevías: GNC-

>Hydrogen+ Electric
• Sanchinarro: GNC -> 

Electric
• Fuencarral -> Las Tablas

(new depot 100%  electric, 
new location)

We have already talked
about e-buses, but…

How are we
charging them?

Bus depot adaptations

LaElipa (under renewal
works)
40.000 m2 334 buses

Sanchinarro
59.000 m2 460 buses  CNG

Entrevías
52.000 m2 413 buses  CNG

Carabanchel
65.000 m2 458
buses
Electric/hybrid-
CNG/CNG

Fuencarral (future Las Tablas)

133.000 m2
440 buses
Electric/CNG



Total Chargers (Dec .2024) : 295 units

Double connection (2x7,5 MW)
65 plug-in chargers (100 kW)

52 Pantograph chargers (100 kW)

118 Pantograph chargers (360 kW)

60 Pantograph chargers (360 kW)

2021

2023

2022

2024

Scaling up: CARABANCHEL BUS DEPOT

Infrastructure’s Transformation



Infrastructure’s Transformation

Carabanchel Bus Depot Electrification: Inverted Pantograhs

MAIN ELEMENTS

 Steel Structural Canopy

 Subway prefabricated Buildings for MV

 Technical floor of LV installations

 LV distribution by means of busbar

 Photovoltaic installation taking advantage 

of the whole canopy roof

 Innovative PCI installation



Inverted Pantographs
– up to 450 kW

kW Instaled Power

Photovoltaic

Essential: Fire protection:

- Hydrants, Fire Extinguishers and Fire Alarm 

Activators

- Conventional detection (methane/ethylene, 

CO) & HeatProThermical Cam

230

1250

CARABANCHEL: Inverted pantographs

MWh/year, equivalent

to 570 homes
1875



YearlyS
c

4.416.414,23 €0

3.902.771,75 €4

3.944.895,72 €3

3.711.294,89 €2

3.711.945,81 €1

100% Overnight

Fixed Schedule
Based on
Departure

Time

Arrival Time+ Overnight

Fixed Schedule
Based on
Departure

Time
1st Scenario 2nd Scenario 3rd Scenario 4th Scenario

Charging Strategy – In Depot Charging

Carabanchel Depot – Smart Charging



Carabanchel bus depot: PHASE II



City Cell2002 HyFleet:CUTE2005Previous experiences

Short term: H2 in Entrevías Bus depot



Electric buses318

m2 solar panels34,000

Near Zero Emissions
Building

20 MW electrical
power supply

Inverted
Pantographs318

More to come…Short term: La Elipa
From scracht!



Madrid Nuevo Norte: urban 
redevelopment programme will 
reshape 2.65 million m2

100% ELECTRIC

500 e-buses fleet

…Mid-term: Las Tablas



Comparison of costs
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*Fuel Price 2022 
• Diesel:  1.1739 €/litre
• CNG:  96.6 €/MWh
• Electricity: 158.6 €/MWh

Electrification is worthwhile



Comparison of emissions

Electrification is worthwhile
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Production and use of landfill biomethane injected into the gas 
pipeline for municipal passenger transport

• EMT Agreement Madrid – Valdemingómez Technology Park
• EMT Madrid acquires renewable gas
• 6 GWh of biomethane/year
• Use in EMT's CNG fleet.
• Supply enough to run the circular line C1

• 20 buses
• 1 million kilometers traveled
• 4,43 million passengers transported in 2021

• Circular economy project: energy supplied to buses is 
generated from organic waste

Biogas Project at EMT Madrid

1st Award: PublicPrivateProject foritsCircular EconomyPurposein theGreen Gas 
MobilitySummit 2022 (September, 2022)



Conclusions



At EMT Madrid we are committed to the transformation of our BUS service, 
which is essential to achieve the connected, electric, shared, safe and sustainable 
mobility set out in the roadmaps.

• Fleet transformation: the electrification of the BUS will be the solution in the 
medium term, but renewable alternatives (H2, biogas) must be explored.

• Transformation of associated infrastructure.

• This transformation needs financing: in Europe the Next Generation Funds 
are driving it.

Conclusions

Future vision of the urban bus at EMT Madrid



Future vision of the urban bus at EMT Madrid

Energy transition is not just buying a bus (or machine) with new technology: it requires a 
change in the whole chain (infrastructure, processes, procurement, etc.).

 Transitions are long:

• 1994 to 2022 Transition Diesel to CNG 100%! 

• 2007 to 2035 Transition from CNG to Electric. Today at 12%: 2027 at 34%.

Electric infrastructures are 10% (approx.) of the rolling stock investment (excluding 
operating and energy costs).

Conclusions



Thank you for
your attention!



For information:

ivan.lopez@emtmadrid.es

@POLISnetwork POLIS Network polis.network @polisvideo


