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SUMMARY 

At present, stationary metering in publicly accessible recharging points dominates the discussion of 

infrastructure for electric road vehicles. Recharging points are treated as filling stations selling 

electricity, maintaining the traditional paradigm of business models concerned with refuelling. 

However, even with intensive standardisation efforts and massive smart grid investments, an EU-

wide roll out of electric vehicle (EV) infrastructure presents a very real risk of neither being ready or 

available for sufficient market penetration within the proposed EU timescale unless existing 

recharging infrastructure is utilised to its full potential.  

A fundamental ECOS goal is the rapid adoption of EVs within the EU and On-board Metering (OBM) 
provides a solution that allows for the structural limitations of today’s stationary smart metering 
approach to be overcome. Our analysis shows that OBM: 
 

REUSES existing recharging systems (household plugs) 

 REDUCES investment costs in infrastructure 

MEASURES electricity used by EVs (including stand-by consumptions, energy efficiency, 

heating and cooling and CO2 accounting), so as to provide greater transparency to 

consumers 

INFLUENCES recharging process and ensure grid friendly behaviour (via internal and external 

IT communication between the car and the grid operator TSO & DSO) 

DOCUMENTS all recharging activities for billing, taxation or similar purposes 

ENABLES future advanced recharging technologies such as shared conductive and inductive 

power systems, and wireless power transfer 

ECOS sees COM(2013)18 final Proposal for the Deployment of Alternative Fuels Infrastructure as an 

opportunity to solve the aspect of metering power consumption of EVs while enabling a quick 

implementation of smart charging at reduced cost. To this end a provision on-board mobile metering 

should be included to enable grid friendly behaviours, EU wide roaming and transparency of energy 

consumption, billing and taxation. 
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1. CHARGING INFRASTRUCTURE ISSUES  

1.1. Infeasible to document charging activities in a smart way  

Most electric vehicles can charge from any available power sockets (in about 6/8 hours depending 

on the local power limit 8, 10 or 16 Amp). However the consumer currently has the problem that 

they cannot prove how much power has been charged/used and under which conditions unless the 

electric vehicles is equipped with an on-board meter (OBM).  

A meter on board the electric vehicle (OBM) is a concept that (legally) defines how the power 

consumption of an EV must be measured inside a vehicle to provide transparency and data security 

for the energy consumer (for billing, taxation or similar purposes). We need an intelligent 

infrastructure allowing the EV to automatically negotiate and optimize the charging process.  The 

user can set the preferences for charging needs (for example based on time availability and 

electricity costs) and the electricity grid operator can influence how to charge the vehicle according 

to the grid stability and security requirements. 

All types of possible economic incentives for EVs require the knowledge of the common grid 

parameters: time, power (kW) and energy (kWh). This information is unique to a single electric 

vehicle and this is another reason why smart meter has to be on-board. 

1.2. Challenging to use renewables and future advanced charging technologies 

The EV is a mobile consumption location of electricity that contains its own electricity meter. The 

EVs of tomorrow will have to be connected to the electricity grid in a smart way to optimize the 

charging process and tap in the fluctuation of electricity supplies provided by renewable energy 

sources. Renewables friendly smart charging is a core requirement for the power electronics of the 

charger. With the current system, behaviour cannot be managed in step with availability of 

renewables, or even allow for the metering of future technologies, such as shared wire or wireless 

transport.  

A smart meter on board the vehicle can play a key role in the implementation of eMobility, because: 

• They can provide a legally well-defined communication to external parties (e.g. DSO - 

Distribution System Operators) 

• They can influence the charging process, so as to manage peak energy demand while still 

fulfilling the user’s needs (via internal communication with the car) 

•They can document the user’s activities for billing, taxation or similar purposes 

Even if the electricity is provided free of charge (e.g. because it is paid for via a flat parking fee or the 

operator of the photovoltaic plant is the car owner themselves) the above aspects often need to be 

solved. 

This leads to the conclusion that metering of electricity needs to be solved in the mobility domain. 
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2. CURRENT INFRASTRUCTURE STATUS 

Stationary metering dominates the discussion in the context of electric road vehicles. The charge 

spots are essentially treated as: 

•Filling stations that sell electricity 

•Houses without rooms but rapidly changing “renters” 

The core benefit of this approach is that all mental models and almost all technologies from the 

traditional house related electricity business can basically be reused “as is”. 

While this seems to be a “low risk” approach, it actually becomes a “high risk” strategy when the 

proposed goals are metering, energy efficiency and smart charging in the context of the renewable 

energy grid. The core problem is that vehicles have no fixed location and therefore their behaviour 

cannot be easily managed or understood given this system. 

 

In order for smart charging to work according to this blueprint a perfect technical environment has 

to be in place. Each and every aspect of today’s infrastructure needs to be upgraded at all levels to 

facilitate the proposed plan for smart charging. The main risks of such a strategy are: 

•Incompatibility: All technologies actually need to work together and be compatible; but 

currently key parts are still unfinished and not tested in the “real world”. 

•Blocking innovation: The different actors have entirely different investment and innovation 

cycles. Markets would like to move faster than standards can adjust. 

•High complexity and cost: All parts need to be installed at every location where the vehicle 

should be able to “smart charge”. What if one part is missing or corrupted? 

Even with intensified standardization efforts and massive smart grid investments, an EU-wide roll 

out of smart charging will require an unforeseeable amount of time (multiple decades) and presents 
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a very real risk of neither being ready or available for sufficient market penetration, in the proposed 

EU timescale. 

Finally, stationary metering has structural problems that cannot be overcome: 

•Stationary metering cannot be used to handle shared power sources; this includes possible 

future technologies such as the eHighway power lines, induction power tracks integrated 

into roads, etc. 

•Stationary metering cannot document all energy provided to an EV because most (initially 

up to 95%) of the recharging will happen at cheap, private infrastructure. 

 

 

3. ON-BOARD METERING CONCEPT 

On-board Metering (OBM) can overcome the structural issues of today’s stationary metering 

approach because it starts with an entirely different set of assumptions. It takes the imperfect world 

“as it is”: fully connected with regular “not-smart” power infrastructure and full with wireless 

communication technologies. Today almost all electric vehicles offer some integration with mobile 

phones via some kind of “mobility centre”. 

The core structural benefits of OBM are: 

• Faster "smart charging" rollout, because there are less dependencies. 

• Enables more competition because the systems are decoupled. 

• Has a more robust (secure) IT communication pattern. 

• Simplifies EU wide roaming solutions. 

• Cheaper to implement as it allows the reuse of existing systems. 

• Can measure all electricity used in mobility (= more transparency). 

• Opens the path to (CO2-based) taxation of electricity in mobility. 

All required technologies for OBM are typically available in a modern EV, but some new aspects will 
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come up with OBM that have not been addressed so far: 

• Which requirements does consumer protection make for OBM inside EVs? 

• Which legal definitions within member states conflict with mobile meters? 

• How to deal with the reuse of existing sensors for metering purposes? 

• How to identify a power socket in the “sub-metering” use case? IEC 61851 might not be 

sufficient 

Members of the International Union of Railways started to move towards OBM back in 2001. They 

have standardized technology that can handle AC and DC power, provided over multiple pick-ups 

into one vehicle. Moreover, they can also handle vehicle-2-grid scenarios. So there already is a lot of 

knowledge about EU-wide OBM usage that can be built upon. OBM in road vehicles has a huge 

potential. It could be a driver for the creation of a true EU-wide electricity market and would 

increase competition and thereby innovation between products, enabling the quick implementation 

of smart charging at a reduced cost. 


