Questions:


· How many of the Movia buses are diesel (conventional vs biodiesel), how many electric, and how many use alternative fuels (CNG, biogas)? 
He is going to send up the numbers of how many of each bus there are. In 2019, 30 fossil-free buses (biogas/HVO) and 76 electric buses were added.
· Is the goal of carbon neutral buses (biofuel) expected to be met in 2020?
In 2030, all buses are required to be fossil-free. Different municipalities can be more ambitious with their plans to have a diesel-free bus fleet. It depends if a municipality can/will allocate funding for the buses. There is talk of moving that timeline up some as well.
· What fraction of diesel buses use biodiesel (or a biodiesel:diesel blend) and what fraction of natural gas buses use biogas (or a biogas:natural gas blend)?

· Is the goal of a full electric public bus fleet expected to be met in 2030, with transitions starting in 2025? Is there a plan for all Movia buses in Copenhagen to be transitioned to electric?
· What do you feel has been the greatest challenge for Movia in transitioning to an electric bus fleet?
The biggest challenge at the moment is cost. Switching over to newer buses does not cause an influx of new passengers so they have to find somewhere to get the funding to buy new buses.
They ran successful tests of electric buses in Copenhagen and Roskilde and found that the cost was not too high.

· Once the new metro opens, we’ve been told that roughly ⅓ of the buses will be removed from the streets.  How will the opening of the Metro affect Movia - in terms of bus lines, removal/replacement of buses, etc? (Are the oldest (diesel) buses going to be removed first?) 
He refutes this information saying that they will only be taking 38 of 351 buses off the road. While he did not know which exact buses, standard practice is to remove the older less efficient buses.

· How often are the buses maintained? 
Whenever the bus operators feel that it is necessary one common bus operator does it once every 6 weeks so likely that most do it somewhere on that neighborhood.
Along with this they self clean for 2-3 hours if necessary (stephen can you verify which type this is)

· Are their emissions tested during this maintenance?
Emissions are tested separately they were testing retrofitted 2s and 3s along with the 6s once a year through force along with doing their own random tests on buses that can come anytime. However they are creating a new test protocol that they will roll out next month that will be voluntary and for all buses. He explained that political pressure will keep them coming in. Along with this they will continue to do random checks on their own. Having some trouble getting the measuring devices squared away so that they can begin testing.

· How often are the emissions/filters tested? How are the emissions tested? 
· Has Movia engaged in or adopted any other additional technologies or strategies aimed at reducing emission particulates?
· How many buses are retrofitted with DPFs? 
There around 300 retrofitted buses in the fleet most with just a filter some with the entire euro 6 standard set up.

· How long does the average vehicle last in your fleet?
Standard contract is 12 years and over the lifespan of the average bus will acru 1 million km.

· How large of a fleet do you have currently?
1432 vehicles

· What is the expense of retrofitting an old bus as opposed to purchasing a new one?
Retrofit costs 125.000-200.000dkk plus 20.000-27.000dkk a year in service and ammonium gas fees as opposed to a new bus which is ~1.900.000 dkk

· How many buses are Euro 3/4/5/6?
Half of the fleet is euro 6

· Is there any other information that you feel would be of value to our project? 

-All newer contracts require Euro 6 levels or better
-Of the 300ish retrofits half had a particle reduction of at least 95% while the other half was at least 90%
-There has also been released a euro 6D which is even more stringent than the euro 6
-Because of the increasing complexity of vehicles mechanics must be more and more skilled meaning that maintenance costs more
-They use ammonium gas instead of adblue because adblue requires temperatures of 220 degrees whereas ammonium only needs 160 degrees. This meant that when adblue was used the vehicles were still emitting high levels of nox.
-All buses are contracted Movia does not own any of the buses. This means that Movia just sets the emission requirements and the contractors can choose to meet them however they want.
-The EU tests are extremely expensive costing $50k per bus (I think that's dollars check with stephen)
-450 eev buses which is very close to Euro 5
-The euro ⅘ buses used a method of running the particles back through the engine or catalyst (need confirmation on this) using erg and they change the temp of the engine too or something? They somehow burned more of the particles however this created a ton of ufps and there is no filter so they all get through and get emmittied. This lead to the very tight euro 6. From ⅔ to ⅘ the weight goes down but the count goes way up. 



Info Included in Follow-up Emails:
[Stephen]
· If possible would you be able to send me (or direct me to where I can find) the report showing the quantities of each type of bus?
· We are still both having some trouble understanding how the Euro 4/5 buses are able to reduce particle mass without a filter so we would greatly appreciate if you could provide us with a more detailed explanation.
· Why are the  Euro 4/5 buses unable to be field tested by the third party company?

[Joachim]
My co-worker has now updated our list of each bus type for 2019:
 Open filters
	Euro 1
	

	Euro 2 with CRT (continuously regenerating technology)
	1

	Euro 2 with CRT+EGR (exhaust gas recirculation)
	0

	Euro 3 with CRT
	73

	Euro 3 with CRT+EGR
	

	Euro 3 with SCRT (Selective catalytic reduction technology)
	

	Euro 3 with SCRT retrofitted to Euro 6
	0

	Euro 4
	96

	Euro 4 with SCRT retrofitted to Euro 6
	12

	Euro 5
	93

	Euro 5 with SCRT retrofitted to Euro 6
	7

	EEV (“enhanced environmentally-friendly vehicle”)
	400

	EEV with SCRT retrofitted to Euro 6
	179

	Euro 6
	453

	Elektricitet
	78

	Total
	1.392


 
In regards to the particles. The most Euro 4, 5 and EEV has an open particle filter, which isn’t efficient. Then there is Scania which used an EGR-system where the particles are let back into the catalyst and reburned to some extend.
 
Its not that the Euro 4 and 5 isn’t possible to field test. The problem has been that Movias manual for this wasn’t updated until recently. We have started to test the Euro 4 and 5 (and EEV) with the new manual. Movia has for a long period develop (together with a third party) its own field test manuals since none efficient official manual has been present.

[Stephen]
· Does the Euro 3 bus with SCRT include a particle filter? If so, is it an open or closed filter?
· Since EEV is between Euro 5 and 6, how do the emissions of this type of bus relate to Euro 5/6 buses? Also, does EEV limit particle number or only mass?
· Do you have a list of each bus type specifically for Copenhagen?

[Joachim]
Yes, the Euro 3 with SCRT have both a particle filter and NOx treatment system.
 
The emission from an EEV-bus can best be related an Euro 5. The EEV particle limit is only mass. You can see the limits here: https://dieselnet.com/standards/eu/hd.php
 
I do not have a list specifically for Copenhagen.




