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Glossary   
Term Abbreviation Definition 
   
Battery (Energy) Storage System BSS or BESS The combination of software and hardware which 

comprises a battery, bidirectional inverter that can 
respond to external signals, e.g. from an EMS. 

Battery Electric Vehicle BEV This refers to battery electric vehicles only. 
Charge Point Operator CPO A company operating a pool of charging points. 
Distribution System Operator DSO Network operator on medium and low voltage level. 
Energy Management System EMS The software and associated hardware required to 

manage the energy of a site or building, typically with the 
aim of reducing energy costs or reduce CO2 emissions. 

Electric vehicle EV Plug-in Hybrid or Battery Electric Vehicle. 
Frequency Containment 
Reserve  

FCR Operating reserves necessary for constant containment of 
frequency deviations (fluctuations) from nominal. FFR in 
the UK. 

Johan Cruijff ArenA JC ArenA The sports and events location. Home to Ajax, the Dutch 
national team, concerts and business events.  

Key Performance Indicator KPI A metric which has been identified to best measure and 
communicate the performance along a certain dimension. 

Operational Pilot OP One of the pilot projects funded by the SEEV4-City project. 
Photovoltaic PV Conversion of sunlight to direct current electricity via the 

photovoltaic effect. An inverter converts this electricity to 
alternating current for use on the grid. 

State of Charge SOC Amount of energy in the battery, percentage between 0-
100% 

The Mobility House TMH Software company that integrates the energy systems of 
the JC ArenA. 

Transmission System Operator TSO Operator of the (national) High Voltage Grid. In The 
Netherlands this is Tennet. 

Vehicle to grid V2G, V2X Electricity of the EV going into the (public) grid (to other) 
(Electric)Vehicle4EnergyServices (E)V4ES Use of electric vehicles for energy services. 
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Figure 3: Electrical wiring scheme of the JC ArenA. 

 
PV system 
The JC ArenA already has a PV system on its roof, consisting of about 4,000 solar panels of 270 Wp each, making 
the total installed capacity approximately 1 MWp. As can be seen on Figure 1 these PV panels are located all 
around the roof. The PV system has 8 electricity meters, connected to the transformers A2, A3, B4 and C2.  
 
Diesel generator backup system 
As back-up for the most essential electrical functions, the JC ArenA has three diesel generators Perkins P300X, 
model G 240 S (Figure 4). Their power is 240 kW each, so total backup power is 720 kW = 0,7 MW. Two are 
located on the westside, one at the eastside. This backup power is enough to keep the essential functions 
working during power outages-of the public grid. 
At standby the diesel fuel use is 63.1 ltr/hour. With an energy content of 38.6 MJ/ltr, this gives an efficiency of 
35% for these generators. These diesel generators are tested every month by running them for one hour. 
Technically the new battery energy storage system could replace the diesel generators, but this will require new 
permitting. And as the permitting procedures are not suited well for new BESS systems, the diesel back-up 
generators will stay in function for the coming years. 
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Figure 4: Diesel back-up generator in the JC ArenA (photo by J.Warmerdam) 

 
3 MW battery energy storage system (BESS) 
The static battery has a capacity of 2.8 MWh and a power of 3 MW, and is made from 148 Nissan Leaf car 
batteries, of which 40% 2nd life. The four services that are possible with the static battery are: 

- Optimized PV integration 
- Backup power 
- Grid services - FCR 
- Peak shaving 

Some of these services are conflicting so choices have to be made which service is optimal for which situation. 
For example, when using the battery for FCR, it cannot be used for the other services, for a whole day. 
The 3 MW battery is connected to the transformers A1, A2, A3 and A4. 
 

 
Figure 5: Part of the 3 MW battery system (photo by B. Jablonska). 

 
























































