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1. Background: Why the EU wants to electrify 

The Electrification Action Plan COM(2026) 595 final makes accelerated and efficient electrification a matter of European sovereignty, 
competitiveness and security of supply. It responds to structural dependence on fossil-fuel imports, high energy prices, limited grid capacity 
and the excessively slow market uptake of new energy technologies. 

More than half of EU energy consumption is still supplied by imported fossil fuels. At the same time, around 70% of European electricity 
already comes from domestic clean sources. The Commission therefore views electrification as the most effective lever for reducing gas and oil 
imports, fossil-fuel expenditure and CO2 emissions while strengthening European industry. 

The central gap is not in the electricity mix but in final energy use: the electrification rate has stagnated at around 23%. The Commission cites 
32% for 2030 and is assessing an indicative value of 46% for 2040. Electrification must be system-friendly: new electrical loads should absorb 
renewable surpluses, avoid demand peaks and provide controllable flexibility to the power system. 

EU target vision 
Not merely more electricity consumption, but system-friendly electrification: consumers and storage respond to renewable generation, prices and grid 
constraints. Electric vehicles connect mobility, buildings and the energy market through a battery that already exists. 

 

1.1 Digital metering and grid infrastructure as a bottleneck 

Germany still has considerable catching-up to do in intelligent metering systems, time-resolved billing and automated flexibility control. At the 
same time, the Action Plan explicitly identifies digitalisation, data exchange and AI as key enablers of demand-side flexibility, including V2G. 

V2G does not replace the necessary expansion of the grid. It can, however, reduce connection and system peaks, improve utilisation of existing 
infrastructure and reduce or defer investment where flexible vehicle batteries can bridge time-dependent bottlenecks. This requires measurable, secure 
and interoperable control systems. 

Role of abacus 
abacus provides the operational metering, control and data layer at the charging point: vehicle, parking space, building connection, energy 
management, simulator and aggregator are connected so that flexibility becomes technically usable, verifiable and marketable. 
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2. What the EU plans for electric vehicles and V2G 

EU measure Specific relevance for V2G and abacus 

Industrial target market 
The Commission cites around 120 million BEVs by 2040. It also sees major industrial opportunities 
for European manufacturers of digital energy-management systems. 

V2G requirements 2027/2030 
Interoperable V2G requirements are to be adopted by the end of 2027 and apply to new electric 
vehicles placed on the EU internal market from 2030. 

Private and public charging points 
The AFIR specifications are to be updated to ensure technical interoperability and bidirectional 
charging capability explicitly at private charging points as well. 

Smart charging and V2G business models Smart charging is to become standard in EV electricity contracts. Regulatory sandboxes and living 
labs are to test new V2G business models in the Member States. 

Digitalisation, data and AI 
Digitalisation, data exchange and AI are identified as key factors for demand-side flexibility - a 
direct point of connection for eControl and the abacus simulator. 

Demonstration and first-of-a-kind 
The EU announces support for demonstration and first-of-a-kind projects, standardised solutions 
and the reduction of project risk. 

Financing 
The EIB is to mobilise more than EUR 75 billion for electrification over three years, supplemented 
by Horizon Europe, the Innovation Fund, cohesion funding and State aid. 

Storage and customer benefit 
The Plan sets targets of 200 GW of storage capacity by 2030 and 500 GW by 2040. Smart 
charging and V2G could save BEV owners more than EUR 44 billion annually by 2040, in addition 
to system benefits. 

 

The decisive combination is: V2G-capable vehicles from 2030, interoperable private charging points, digital control and a viable user incentive. 
Only at a regularly used parking space does the vehicle battery become measurable, controllable and aggregatable. 

Strategic core message 
The EU is now creating a credible market timetable. abacus can provide the missing cost-efficient implementation layer at private and existing AC 
charging points: 11-kW AC-BPT, retrofit, metering, control, building integration, simulator, interoperability and aggregator connectivity. 
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2.1 Strategic assessment for abacus 
The Action Plan moves V2G from a voluntary pilot market towards mandatory market readiness. For abacus, this creates a clear pathway from technical specifications and 
network codes from 2026, through the definition of V2G requirements by the end of 2027, to the European vehicle market from 2030. 

Strategic lever Implication for abacus 

11-kW AC-BPT for multi-family buildings 
Three-phase AC-BPT uses the power electronics in the vehicle and can reduce cost, space 
requirements and installation complexity compared with external DC technology. The Plan remains 
technology-neutral; abacus should work to ensure that AC-BPT is not discriminated against. 

Sandboxes, living labs and AFIR 
Submit a real end-to-end use case with ElaadNL, Bidirex, an OEM and a multi-family-building or 
fleet partner, and participate in AFIR and interoperability consultations. 

Digital energy management and AI 
eControl and the simulator provide the data, forecasting and control layer required by the EU: 
building load, user reserve, prices, generation, grid signals and aggregator requirements are 
brought together. 

EIB, EIC and first-of-a-kind 
The demonstrator, certification, OEM interoperability, Elaad testing, initial pilot series and first 
property or fleet customer must be financed as one coherent European scaling project. 

Made in EU, cybersecurity and installation 
European server control, controlled data flows, secure updates and standardised installation are 
both procurement arguments and a response to the shortage of skilled labour. 

Market positioning 
abacus is not merely a wallbox provider, but the interoperable infrastructure and control platform 
that makes V2G usable in existing buildings, underground garages, neighbourhoods and company 
fleets. 

The calculation does not work without the users. 
The EU can mandate V2G capability and charging infrastructure, but the required storage fleet emerges only if enough people switch from combustion 
vehicles to EVs and connect their vehicles regularly. Bidi4free turns abstract system flexibility into an immediately understandable benefit: free or 
substantially reduced-cost driving electricity as remuneration for controllable availability. 

Bidi4free therefore becomes more than a revenue model; it becomes an adoption instrument for e-mobility: more EV users create more connected batteries, 
and more connected batteries increase the flexibility value and enterprise value of abacus.
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3. Data basis and correct interpretation 

The six workbooks form a continuous causal chain: electricity consumption, wind and solar generation, wind-and-solar coverage, residual load, day-
ahead prices and the resulting charging and discharging strategies. Most sheets are structured as a 12 x 24 matrix, with twelve months in the rows and 
24 hours of the day in the columns. 

Dataset Source and scope 

Grid load SMARD filter 410, Germany, hourly. 

Wind SMARD filters 4067 onshore plus 1225 offshore. 

Solar SMARD filter 4068 photovoltaic. 

Wholesale price EPEX Day-Ahead DE-LU via SMARD filter 4169. 

Period Calendar year 2025, Europe/Berlin local time. 

Generation and load 
January complete; February to December approximately two representative 
weeks per month. The profiles are suitable for patterns and orders of 
magnitude, not as an official full-year total. 

Price and arbitrage data Complete 8,760 hours and 365 daily rows. 

 

A month-hour cell is an arithmetic mean, not an extreme value. Actual surplus hours, negative residual loads and extreme prices are therefore 
smoothed. Each of the following tables is shown once and interpreted immediately below it. 

Methodological boundary 
The models show technical and economic potential. They do not provide guaranteed customer revenue: grid charges, taxes, levies, aggregation 
costs, forecasting errors, battery ageing and the price-flattening effect of large fleets are not fully modelled. 
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4. The 2025 power system: generation, load and flexibility demand 

4.1 Solar: the recurring midday window 

 

Context: Solar generation has a pronounced and strongly seasonal midday profile. In spring and summer, broad high-output 
blocks occur during the day, while no solar power is available at night. The sample shows an annual mean of around 8.7 GW. 

Relevance for abacus: Smart charging should systematically use the predictable solar midday window. V2G shifts part of this 
energy into morning and evening hours.
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4.2 Wind: complementary generation without a fixed time of day 

 

Context: Wind complements solar, particularly at night and during autumn and winter, but varies considerably with the weather. 
Fixed charging times are therefore insufficient; the control system must process actual generation, price or grid signals. 

Relevance for abacus: eControl requires dynamic signals and must not reduce V2G to a rigid time schedule.
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4.3 Wind plus solar: available renewable output 

 

Context: Together, wind and solar average around 24 GW in the sample. The highest values often occur around midday, while 
low-wind evenings remain significantly lower. The combination highlights daily and seasonal storage requirements. 

Relevance for abacus: Vehicle batteries can absorb renewable electricity when it is available instead of charging uncontrollably 
only after the working day.
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4.4 Grid load: the existing morning and evening peaks 

 

Context: Average grid load is around 53.5 GW. The highest month-hour value is approximately 66.9 GW in December at 17:00; 
the lowest is approximately 38.4 GW in August at 03:00. Uncontrolled home charging after work would therefore reinforce the 
existing evening peak. 

Relevance for abacus: Even unidirectional smart charging has substantial value; bidirectional charging can additionally reduce 
the peak actively.
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4.5 Wind-and-solar coverage: not the same as total renewable coverage 

 

Context: The sheet shows only wind plus solar divided by grid load. Biomass, hydropower and other renewable sources are not 
included. The average of the month-hour cells is around 44-45%, with a maximum cell of approximately 94.8%. 

Relevance for abacus: High midday coverage and low night-time and evening coverage justify time shifting through smart 
charging and V2G.
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4.6 Residual load: the remaining system demand 

 

Context: After subtracting wind and solar, an average of around 29.6 GW remains. The month-hour values range from 
approximately 2.6 GW in August at 14:00 to 49.7 GW in November at 17:00. This range of roughly 47 GW is the directly visible 
flexibility demand. 

Relevance for abacus: The control logic must charge at low residual load and avoid consumption or feed electricity back at high residual load. 

Model boundary 

40 kWh per EV and day remains an analytical upper bound. Practical 
operation uses a 25/5/20 Bidi4free profile: a 25.00-kWh usable battery 
swing, comprising 5.00 kWh for mobility and 20.00 kWh of battery-side 
V2G flexibility. 
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5. 40-kWh single-cycle reference model: an illustrative upper bound 

5.1 Wholesale price: the market signal for scarcity 

 

Context: The lowest average prices occur mainly around midday in spring and summer; the highest often occur in the morning 
or evening. Across the 288 common cells, price correlates with residual load at around 0.91 and with wind-and-solar coverage 
at approximately -0.83. 

Relevance for abacus: Price optimisation is generally system-friendly, but must be supplemented by local building and grid 
constraints.
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5.1.1 Negative electricity prices in 2025: frequency and distribution 

 

Context: In 2025, 573 hours had a day-ahead price below EUR 0/MWh, equivalent to 6.54% of the year. 425 negative-price hours, or 74.17%, 
occurred between 11:00 and 15:00. April to June alone accounted for 345 hours, or 60.21%. The concentration in solar midday hours shows that the 
month-hour averages in Section 5.1 significantly smooth the actual surplus and extreme hours. 

Relevance for abacus: eControl must therefore process hourly day-ahead, intraday and grid signals. A rigid charging window is insufficient. 
Negative prices provide a particularly clear release signal for absorbing renewable surpluses, provided that vehicle reserve, building connection and 
local grid limits are respected. 
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5.1.2 Depth of negative prices and quantified arbitrage contribution 

 

Metric Value Interpretation 

Weighted average of all 573 negative-price hours -10.95 EUR/MWh 
Typical direct remuneration for additional electricity 
consumption, weighted by the actual frequency of the hours. 

Lowest individual price in 2025 -250.32 EUR/MWh 
May, 13:00. Individual extreme hours are far below the 
month-hour average visible in Section 5.1. 

Theoretical intake in all negative-price hours at 11 kW 6,303 kWh and EUR 69.02 
Technical upper bound with continuous availability; not a 
realistic daily battery operating pattern. 

25/5/20 profile: days with at least one hour below zero 101 days; EUR 265.25 
Gross arbitrage on these days; 52.43% of the annual 
arbitrage of EUR 505.96/EV calculated in the daily backtest. 

25/5/20 profile: average of the four charging hours below 
zero 89 days; EUR 37.99 charging revenue 

Direct credit for electricity intake alone; total gross arbitrage 
on these days: EUR 238.50/EV. 

Correct interpretation: Direct revenue from a negative purchase price is only one part of the value. The larger contribution results from the combination of a negative or 
very low charging price and subsequent sale at positive prices. The EUR 265.25 is therefore already included in total arbitrage and must not be added again to the annual 
value. 

Model boundary: 2025 price backtest, one cycle per day, perfect foresight of day-ahead prices, 85.00% round-trip efficiency, 27.12 kWh grid intake and 18.44 kWh grid feed-in in the 25/5/20 

profile. Grid charges, taxes, aggregation costs, battery ageing and market impact are not included. 
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5.2 Energy flow per vehicle: absorb at midday and return later 

 

Context: Negative values represent electricity drawn by the vehicle; positive values represent feed-in. The reference model may 
charge only between 08:00 and 17:00 and selects the four cheapest hours within that window. No charging therefore appears 
between 00:00 and 06:00. Energy intake is concentrated mainly between 11:00 and 15:00, while return occurs in the morning 
and evening. The daily total of approximately -6 kWh corresponds to the modelled round-trip loss. 

Relevance for abacus: The temporal shift follows the needs indicated by generation, grid load and the price structure.
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5.3 Value contribution per vehicle and hour 

 

Context: The sheet allocates the reference model gross balance by month and hour. Revenue occurs in discharge hours and 
costs in charging hours. The chart shows when value is created, not the net remuneration paid to the vehicle owner. 

Relevance for abacus: abacus should not derive a fixed payout from this table, but should market billable technical flexibility as 
the basis of a value stack.
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5.4 Selection of charging hours 

 

Context: The four selected charging hours are concentrated mainly between 11:00 and 15:00. The solar window is used almost 
every day in summer, while favourable hours are distributed more broadly in winter. 

Relevance for abacus: The frequency distribution provides a clear rationale for automated AC charging control at workplaces 
and private parking spaces.
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5.5 Selection of feed-in hours 

 

Context: Feed-in is concentrated in the morning peak and, in particular, the evening peak. The economically selected operating 
pattern therefore largely coincides with a reduction in high residual load. 

Relevance for abacus: Available power must be released automatically while taking account of departure time, range reserve 
and the building connection.
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5.6 Daily evaluation: actual variability instead of an average day 

 

Context: The January extract shows that spreads and daily results vary considerably and that individual days are unprofitable. 
The complete sheet covers 365 days. A real control system would trade only when expected revenue exceeds efficiency losses, 
costs and safety margins. 

Relevance for abacus: eControl requires a clear trading release and must be able to suspend operation on unattractive days.
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5.7 Annual result of the reference model 

 

Context: The 40 kWh is assumed per vehicle and modelled day: four selected hours with 10 kWh of energy intake in each hour. 
It is neither the battery capacity nor a recommended customer tariff, but a deliberately large reference transaction used to 
illustrate the time-dependent price and system effect. Daily use would amount to 14,600 kWh of charging energy per year, 
which is excessive for a normal private car. The model assumes 34 kWh of feed-in at 85% round-trip efficiency; 341 of 365 days 
are mathematically profitable and monthly aggregation produces around EUR 1,060 per EV and year. 

Relevance for abacus: This amount is the gross upper bound of a large reference cycle. It must not be used as a standard daily 
operating pattern or as a promised customer return. The practical Bidi4free model therefore uses a more realistic daily profile: 
a 25.00-kWh usable energy swing in the battery, comprising a 5.00-kWh mobility credit and 20.00 kWh of battery-side V2G 
flexibility.
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6. Optimised multi-cycle model: technical potential and limitations 

6.1 State of charge: multiple cycles within one day 

 

Context: The mean state of charge shows repeated charging and discharging phases. Particularly pronounced midday charging 
and evening discharging occur in summer; other months use additional night-time and morning windows. 

Relevance for abacus: The pattern demonstrates controllability, but a standard customer tariff must limit it through SoC, cycle 
and comfort constraints.
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6.2 Fleet energy drawn from the grid 

 

Context: Unlike the reference model, the optimisation model has no charging window from 08:00 to 17:00 and evaluates all 24 
hours. It can therefore charge from 21:00 and during the night when the price is low and a sufficiently high subsequent selling 
price is expected. For 40 million vehicles, it shows annual grid intake of around 665 TWh. This is not a realistic forecast, but a 
linear extrapolation of a price-taking fleet with perfect foresight and high cycling intensity. 

Relevance for abacus: The relevant point for abacus is the scalability of control; physical and market constraints must be 
modelled explicitly in real fleet scenarios.
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6.3 Fleet energy fed back into the grid 

 

Context: After efficiency losses, the model shows around 566 TWh of feed-in. The fact that the same month-hour cell is 
sometimes occupied in the charging and feed-in tables does not mean that the same vehicle charges and discharges 
simultaneously. The cell aggregates many different days: on some days that hour is cheap and used for charging; on other 
days it is expensive and selected for feed-in. The difference between intake and feed-in is the energy loss from repeated 
cycling. This figure is also a theoretical system quantity, not a sales plan. 

Relevance for abacus: Operation must optimise losses, battery costs and alternative system services against one another.
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6.4 Theoretical fleet arbitrage 

 

Context: The table distributes a calculated annual value of around EUR 31.7 billion across months and hours. A fleet of this size 
would itself significantly flatten the underlying price spreads and could not trade permanently as a price taker. 

Relevance for abacus: The figure indicates the scale of the flexibility potential, not revenue that abacus or an aggregator could 
capture.
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6.5 Charging frequency in optimised operation 

 

Context: In addition to the solar window, the model uses other favourable hours and therefore performs several cycles per day. 
The battery is used much more intensively than in the single-cycle reference model. 

Relevance for abacus: A marketable product requires configurable cycle budgets and clear remuneration for additional battery 
use.
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6.6 Feed-in frequency in optimised operation 

 

Context: Discharge events follow several price peaks and are distributed more broadly throughout the day. The economic 
optimiser uses every profitable window permitted by state of charge and power. 

Relevance for abacus: In practice, user availability, grid signals, minimum reserves and prequalification rules must take priority 
over pure price maximisation.
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6.7 Key figures under perfect foresight and correct interpretation 

 

Context: The optimisation model assumes perfect foresight of day-ahead prices and treats the vehicle or fleet as a price taker. Under these 
idealised conditions, it achieves 2.28 full cycles per day, around 832 cycles per year and approximately EUR 793 per EV and year. Perfect 
foresight, the high number of cycles and the price-taker assumption explicitly identify this value as a theoretical upper bound. 

Relevance for abacus: The strategically important result is not the EUR 31.7 billion extrapolation, but the demonstration that 
even limited vehicle capacity has substantial, time-controllable system value.
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7. The complete value stack per active electric vehicle 

Day-ahead arbitrage is only one source of value. A viable V2G model combines a battery-conscious balancing-energy or flexibility product with 
limited arbitrage, site-specific load management and further portfolio effects. All values in this chapter therefore relate directly to an EV that is 
actually connected, released and marketable. German total market volumes are not presented as vehicle revenue. 

7.1 Realistically combinable sources of value per EV and year 

Source of value Realistic order of magnitude Assessment 

Balancing-energy anchor (aFRR or FCR) EUR 400.00-900.00/EV/year 
Capacity product after prequalification and pooling; 
aFRR and FCR are alternatives and are not fully 
additive. 

Limited day-ahead and intraday arbitrage EUR 400.00-600.00/EV/year 

Only in available time windows and within a fixed 
cycle budget; at the average prices used, the 
25/5/20 profile produces a pure gross arbitrage 
margin of EUR 526.94/EV/year. 

Peak shaving / site-specific grid relief EUR 50.00-150.00/EV/year 
Particularly relevant for commercial sites, car parks 
and constrained grid connections; dependent on 
tariff and location. 

Portfolio and balancing-group optimisation EUR 0.00-150.00/EV/year 
Less balancing energy, improved forecasting 
accuracy and lower procurement risks; monetisable 
only bilaterally or within the supplier's own portfolio. 

Realistically combined gross value EUR 750.00-1,550.00/EV/year 
Not a simple sum of the rows; the range accounts 
for competing use of the same 11 kW and battery 
capacity. 

Battery, availability and market-access costs EUR -350.00 to -550.00/EV/year 
Compensation for degradation, non-availability, 
aggregation, trading and risk provision. 

Net system value before mobility credit EUR 400.00-1,000.00/EV/year 
Distributable value for electricity supplier/aggregator, 
abacus and, where applicable, other market roles. 

Important: Power and energy products compete for the same vehicle battery. An EV cannot market its full 11 kW 
simultaneously in aFRR, FCR, arbitrage and peak shaving. eControl must prioritise the products and release only unused 
power and energy windows.
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7.2 Bidi4free: controllable availability as the product 

Our product is not kWh - it is controllable availability. 
The participant is not remunerated for individual kilowatt-hours fed into the grid. The energy credit is the consideration for allowing eControl to 
control the battery temporarily within agreed limits and pool it for flexibility products. 

The bonus-malus system translates connection time, which is valuable to the electricity supplier and aggregator, into a simple customer 
benefit. User reserve, minimum range, departure time and safety limits always take priority. 

Rule Energy credit Purpose 

Connected for at least 12 hours per day + 5.00 kWh per day Basic remuneration for reliably predictable daily availability. 

Each additional connected hour + 0.20 kWh Bonus for additional flexibility and optimisation windows. 

Each missing hour below 12 hours - 0.10 kWh 
Moderate malus where the agreed minimum availability is not 
met. 

Settlement Bonus usable within 12 months; malus settled within one month The bonus can be used flexibly, while deviations are offset 
promptly. 

Product logic Availability rather than kWh sales 
eControl prioritises system services and uses only available 
power and energy windows. 

Example at 87% connection time: The vehicle is connected for an average of around 20.88 hours per day, or approximately 7,620 hours per 
year. This produces an energy credit of around 6.78 kWh per day or approximately 2.48 MWh per year. At a conservative 3 kW of controllable 
power, the connection time corresponds to an availability equivalent of around 22.86 MWh per year. This is not energy that is actually cycled, 
but controllable power made available over time. 

The calculation does not work without the users: Bidi4free rewards the switch to an electric vehicle and regular connection - precisely the two conditions from 
which a large marketable vehicle fleet is created.
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7.2.1 25-kWh daily profile with a 5-kWh mobility credit 
The operational Bidi4free daily profile assumes a usable energy swing of 25.00 kWh in the vehicle battery. Of this, 5.00 kWh remains reserved for the 
user's daily mobility, while 20.00 kWh is available on the battery side for V2G flexibility. The profile is not a rigid daily mandatory operating pattern, but a 
maximum release within user and battery-protection limits. 

Energy flow at 85.00% round-trip efficiency kWh/day Meaning 

Grid intake in low-price hours 27.12 Required AC energy at the charging point. 

Charging loss 2.12 
Assuming a symmetrical charging efficiency of 
92.20%. 

Additional energy available in the battery 25.00 Usable daily energy swing in the vehicle battery. 

User mobility credit 5.00 
Daily driving electricity; around 12,166.67 km/year at 
15.00 kWh/100 km. 

Battery energy for V2G 20.00 Battery-side energy released for feed-in. 

Discharging loss 1.56 
Loss during feed-in via the bidirectional onboard 
charger. 

Feed-in to the grid 18.44 AC energy marketable by the electricity supplier. 

Net grid intake 8.68 
5.00 kWh for mobility plus approximately 3.68 kWh 
of conversion losses. 

The system boundary is crucial: 25.00 kWh here denotes the additional energy available in the battery, not the electricity drawn at the AC 
charging point. With a symmetrically assumed round-trip efficiency of 85.00%, around 27.12 kWh must be drawn at the charging point. Of the 
20.00 kWh of battery-side V2G energy, around 18.44 kWh reaches the grid. The difference consists of charging and discharging losses; 
charging and feed-in do not occur simultaneously.
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7.3 Efficiency: 85% is a reasonable baseline, but must be measured 

A round-trip loss of 15.00% can be used as a conservative baseline assumption, but must not be understood as a fixed series-production value. 
Charger, power electronics, cables, cooling and standby consumption affect both directions. The paper therefore uses 80.00%, 85.00% and 90.00% as 
sensitivities; the actual value must be measured on the specific AC-BPT vehicle and at the power level actually used. 

Round-trip efficiency Grid intake Grid feed-in Total loss 

80.00% 27.95 kWh/day 17.89 kWh/day 5.06 kWh/day 

85.00% - baseline 27.12 kWh/day 18.44 kWh/day 3.68 kWh/day 

90.00% 26.35 kWh/day 18.97 kWh/day 2.38 kWh/day 
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7.4 What remains for the electricity supplier and abacus after 5 kWh of daily driving electricity 

The following calculation uses the averages from the 2025 reference model: purchase at EUR 44.00/MWh in low-price hours and sale at EUR 
143.00/MWh in high-price hours. It represents the practical 25/5/20 profile: 25.00 kWh of additional battery content, a 5.00-kWh mobility credit and 20.00 
kWh of battery-side V2G flexibility. Balancing energy, peak shaving and other sources of value are not yet included. 

Daily energy-trading calculation per day per year 

Purchase of 27.12 kWh at EUR 44.00/MWh EUR 1.19 EUR 435.49 

Sale of 18.44 kWh at EUR 143.00/MWh EUR 2.64 EUR 962.43 

Gross arbitrage margin after driving electricity and 
losses 

EUR 1.44 EUR 526.94 

User mobility credit 5.00 kWh 1,825.00 kWh 

Battery-side V2G flexibility 20.00 kWh 7,300.00 kWh 

Note already included no second deduction of driving electricity 

The 5.00-kWh mobility credit is not deducted a second time in this calculation: it is already included in the total charging intake of 27.12 kWh. 
After selling 18.44 kWh, 5.00 kWh of driving energy remains in the vehicle; approximately 3.68 kWh of conversion losses are also incurred. The 
resulting pure gross arbitrage margin is therefore already stated after driving electricity and losses. 

Allocation of the pure arbitrage 
margin per EV/year 

Conservative Normal Strong 

Gross arbitrage margin after driving 
electricity and losses 

EUR 526.94 EUR 526.94 EUR 526.94 

abacus share 20.00% 27.50% 35.00% 

abacus revenue before own costs EUR 105.39 EUR 144.91 EUR 184.43 

Electricity supplier/aggregator before 
own costs 

EUR 421.55 EUR 382.03 EUR 342.51 

Additional value-stack revenue not included not included not included 

The allocation is a business-model assumption, not a market guarantee. The electricity supplier must still cover balancing-group, trading, 
prequalification, customer, metering and risk costs; abacus must cover platform operation, communications, billing, service and sales. The 
customer promise of 5 kWh per day may apply only to days on which the vehicle is actually connected and released, or must be secured 
through an annual credit with a bonus-malus rule.
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7.5 Additional value for the electricity supplier and the power system 

Additional source of value Benefit Monetisation 

Avoided starts of fossil peak and reserve power 
plants 

Less start-up fuel, minimum-load operation, wear 
and failed starts; rapidly available EV power can 
cover short peaks. 

Directly effective for the provider only where its 
procurement or generation portfolio actually avoids 
these costs. 

Fuel savings 
Lower gas, coal or oil consumption during high-price 
and congestion hours. 

Partly already reflected in electricity prices, 
redispatch or portfolio results; do not double count. 

Avoided CO2 allowances 
Lower fossil generation reduces demand for EU ETS 
allowances. 

Value depends on the displaced power plant, its 
emission factor and the allowance price; not a flat 
EV payment. 

Balancing-group and forecast optimisation 
Less balancing energy and smaller deviations 
between procurement and consumption. 

Bilateral portfolio effect for the supplier or 
aggregator. 

Redispatch and local grid congestion 
Site-specific load intake or feed-in can reduce 
congestion-management measures. 

Currently mostly case-specific and dependent on 
pilots or regulation. 

Avoided grid expansion and connection capacity 
Peaks are limited and existing infrastructure is used 
more effectively. 

Usually a system or site value; transferable to EV 
fleets only through contracts, tariffs or connection 
costs. 

These values are real, but they are not automatically additional revenue. Fuel, CO2, electricity price, redispatch and balancing-group 
effects can describe the same avoided power-plant operation from different perspectives. A robust revenue calculation may count 
the same effect only once. 

7.6 Consequence for the abacus business model 

abacus should not finance customer benefit solely from arbitrage. A robust model combines: (1) hardware and retrofit margin, (2) recurring 
eControl, metering and operating fees, (3) a contractual share of realised flexibility-market revenue and (4) participation in demonstrable site-
specific or portfolio-specific savings. Bidi4free is the easily understood customer promise; internally, each day must be released on the basis of 
driving demand, efficiency, available power, market value and costs.
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8. What the tables prove collectively 

The tables form a consistent causal chain: solar reduces residual load at midday; grid load rises in the morning and evening; wholesale prices reflect 
this scarcity; a price-based algorithm therefore charges mainly at midday and feeds back mainly during morning and evening peaks. The economic 
incentive and the power-system effect are largely aligned. 

Core demonstration 
V2G is not merely buying cheaply and selling at a higher price. It is a technical method of shifting renewable electricity from hours of low residual load 
to hours of high residual load while simultaneously accessing market revenue. 

The models answer different questions. The 40-kWh single-cycle model shows the temporal logic and a deliberately high upper bound. The 
optimised multi-cycle model shows theoretical flexibility density with perfect price knowledge and high cycling intensity. By contrast, the 
Bidi4free cycle represents a more practical customer day with a 25.00-kWh usable battery swing, 5.00 kWh of driving electricity and 20.00 kWh 
of battery-side feed-in flexibility. External communications must always state clearly which model and which system boundary are being used.
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9. How abacus can implement the EU objectives in practice 

EU or market requirement Contribution by abacus 

Private, interoperable charging points 
AC charging infrastructure and eControl for multi-family buildings, underground 
garages, car parks and company parking spaces. 

Cost-efficient bidirectionality 
11-kW AC-BPT uses the power electronics in the vehicle and avoids an 
expensive DC unit at every parking space. 

Retrofitting the installed base 
Adapter and control layer for continued use of existing AC charging 
environments. 

Metering and verification 
MID-compliant metering, continuous recording, logging and allocation to each 
user or vehicle. 

Building and grid limits 
Real-time load management, phase monitoring, prioritisation, reserve and safe 
fallback. 

Interoperability 
ISO 15118-20, PLC, Modbus/EMS and OCPP-/OCPI-related backend 
processes. 

Aggregator connectivity 
Transmission of controllable, metered power to energy trading and flexibility 
markets. 

Open ecosystem 
A manufacturer-independent implementation layer instead of closed vehicle-
charging-point combinations. 

 

Positioning 
Not: "abacus builds another wallbox." Instead: "abacus opens private and existing AC charging infrastructure as an interoperable European flexibility 
store." 
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10. Business and system value for abacus 

Source of value Monetisation and the role of abacus 

Day-ahead and intraday arbitrage 
Direct market revenue from time-shifting energy; abacus supplies control, 
metering and billing. 

FCR, aFRR and mFRR 
Capacity and energy remuneration after prequalification; marketed through an 
aggregator and only for reliably available pooled power. 

Peak shaving and atypical grid use 
Customer-side savings from limiting power and connection peaks; dependent 
on site and tariff. 

PV self-consumption and dynamic tariffs Avoiding expensive grid intake and using low-price or renewable hours. 

Balancing-group and portfolio optimisation 
Reduction in balancing energy and forecasting costs for the electricity supplier 
or aggregator; remunerated bilaterally. 

Local flexibility and redispatch 
Site-specific relief of grid congestion; currently mostly dependent on projects, 
pilots or regulation. 

Avoided curtailment, grid losses and grid expansion 
High system value, but currently usually no payment stream directly attributable 
to the individual EV. 

Capacity, reactive power and resilience 
Future or bilateral revenue areas; technical preparation is useful, but general 
revenue cannot currently be promised. 

Metering, aggregation and billing 
A prerequisite for any remuneration: verifiable power, energy, availability, user 
release and site allocation. 

Platform and service 
Recurring revenue from eControl, operation, monitoring, billing and interfaces to 
aggregators and energy partners. 

Avoided fossil power-plant starts, fuel and CO2 

Portfolio and system value from lower peak and reserve generation; 
monetisable only where the electricity supplier actually bears these costs or 
receives contractual remuneration. No double counting with electricity price, 
redispatch or balancing-group value. 

Long-term value arises from hardware, eControl, metering and aggregation. At the average prices used, the 25/5/20 energy-trading profile 
shown generates a calculated gross arbitrage margin of EUR 526.94 per active EV and year - already after 5.00 kWh of daily driving electricity 
and the assumed conversion losses. With an abacus share of 20.00-35.00%, this would correspond to EUR 105.39-184.43 per EV and year for 
abacus; before its own costs, the electricity supplier or aggregator would retain EUR 342.51-421.55. Additional sources of revenue can 
increase the value, but may be added only where power and energy are not already committed elsewhere at the same time.
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11. Strategic priorities and limitations 

1. Perform an end-to-end test with a real ISO 15118-20-capable AC-bidirectional vehicle. 
2. Demonstrate 11-kW charging and feed-in within defined building, phase and connection limits. 
3. Document MID metering, logging and the billing path in an auditable manner. 
4. Integrate user reserve, departure time, minimum range and cycle budget as binding control parameters. 
5. Test price, generation and local grid signals separately and then in combination. 
6. Demonstrate the retrofit of an existing AC charging point. 
7. Validate interoperability with multiple vehicle or backend configurations. 
8. Define the revenue and role model between vehicle owner, site, aggregator, electricity supplier and abacus. 

Implement the Bidi4free daily balance with a 25.00-kWh usable battery swing, 5.00 kWh of driving electricity and 20.00 kWh of battery-side 
V2G flexibility as a separate product profile. 

Measure round-trip efficiency and auxiliary consumption on the real vehicle across several power levels; use 80.00%, 85.00% and 90.00% as 
sensitivities. 

Quantify provider benefits from avoided power-plant starts, fuel, CO2 and balancing-group deviations only on a portfolio-specific basis and 
without double counting. 

The 2025 tables and the value-source matrix provide a persuasive strategic rationale, but not a complete investment or revenue calculation. 
Before making any external commitment, all 8,760 hours, local grid constraints, connection probabilities, prequalification requirements, market 
saturation, end-customer charges, aggregation costs and battery limits must be taken into account. 

Priority 2026/2027 
Do not demonstrate the maximum theoretical arbitrage; demonstrate a robust end-to-end system: compatible vehicle, AC-BPT, safe parking-space 
control, MID metering, user reserve, interoperability, billing path and scalable retrofit. 
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12. Overall summary 

For the first time, the EU Electrification Action Plan establishes a credible political and regulatory timetable for broad V2G deployment. 

Interoperable V2G requirements are to be defined by the end of 2027 for new electric vehicles placed on the EU internal market from 2030. In 

parallel, the technical specifications for public and private charging points are to ensure bidirectional capability and interoperability. Sandboxes, 

living labs, demonstration projects and European financing instruments are intended to accelerate the transition from pilots to industrial 

application. 

For abacus, this is a direct market-opening opportunity. The central gap is not only in the vehicle, but at the regularly used private parking 

space: only there does the battery become measurable, controllable, integrable into building and grid limits and marketable by an aggregator. 

With 11-kW AC-BPT, a retrofit adapter, MID metering, eControl, the simulator and aggregator connectivity, abacus addresses precisely this 

implementation layer for multi-family buildings, underground garages, neighbourhoods and company parking spaces. 

The 2025 electricity data demonstrates the power-system need. Solar reduces residual load primarily around midday, while grid load and 
prices often rise in the morning and evening. Price-optimised charging and feed-in windows are therefore generally system-friendly. The model 
calculations demonstrate technical and economic potential, but must not be understood as guaranteed revenue. The single-cycle model is an 
illustrative upper bound; the multi-cycle model operates with perfect foresight and shows theoretical flexibility density rather than normal real-
world operation of a private vehicle. There were also 573 negative-price hours, 74.17% of which occurred between 11:00 and 15:00. In the 
more practical 25/5/20 daily backtest, EUR 265.25, or 52.43% of modelled annual arbitrage, arose on days with at least one strictly negative-
price hour.
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The viable business model is created by a value stack: hardware and retrofit margin, recurring eControl, metering and operating fees, 

participation in realised flexibility and system-service revenue, and site-specific savings. Day-ahead arbitrage is only one component. 

Balancing energy, peak shaving, balancing-group optimisation, local flexibility, avoided curtailment and partial avoidance of fossil peak 

generation can create additional value, but must be assessed on a portfolio-specific basis and without double counting. 

The calculation does not work without the users. The required storage fleet emerges only when people switch to electric vehicles and connect 

them regularly. Bidi4free translates abstract system value into a customer benefit that is immediately understandable: an energy credit or 

substantially reduced-cost driving electricity in return for controllable availability. The bonus-malus system rewards long connection times while 

protecting range and user comfort, thereby creating the predictable fleet availability from which the enterprise value of abacus arises. 

The next strategic stage is no longer a small isolated trial, but a European end-to-end and scaling project: a real AC-BPT vehicle test, an 

interoperable PKI and authorisation chain, ElaadNL conformity testing, CE and grid-connection validation, a multi-family-building or fleet pilot, a 

pilot series, cybersecurity and a robust role and revenue model. This will allow abacus to demonstrate that the V2G capability sought by the EU 

is not merely present in the vehicle, but can be used practically and economically in existing private charging infrastructure. 

Overall positioning 
abacus does not merely build another wallbox. abacus opens private and existing AC charging infrastructure as an interoperable, controllable 
European flexibility store - linking the regulatory V2G ramp-up to tangible benefits for users, electricity suppliers, buildings and the power 
system. 

 


