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Programmable load 

We developed a programmable active 
load which can be used to simulate any 
appliances of the house. The active load 
can go up to 2.5 kW active power with 
20W steps. A test software is used to re-
produce the real load profile that we 
are monitoring in the project house-
holds. 

Results 
We performed several test in the S2G-Home. Qualitatively, the al-
gorithm has shown to behave as expected when hooked on real 
hardware.  We show an example of the decisions performed by 
the algorithm on the battery bank during a 24 hours period.  

The Swiss2Grid Home 
We developed and verified the decentralized control algorithm in a simulated environment. A preliminary testing of the hardware components was 
needed before the deployment in the pilot households. We realized for this purpose the Swiss2Grid Home, a test facility on the SUPSI campus. This 
small home presents an electrical systems equivalent to a single household and has the following components.  

Introduction 
The Swiss2Grid project aims to develop and demonstrate in a pilot study a fully decentralized load management system for residential households, 
in order to increase the local photovoltaic generation diffusion and reduce the needs of future investments in the low voltage grid infrastructure.  

Conclusions 
▪ The first real testing has shown a qualitatively reasonable behav-

ior of the algorithm, which was able to respond to unpredicted 
changes in voltage.  

▪ The testing also demonstrated the need to discount voltage 
drops induced by the decisions of the algorithm itself in order to 
achieve a smooth behavior.  

▪ The test facility allows to verify the behaviour of the decentral-
ized algorithm in combination with real hardware and prepare 
the components for the pilot study in the real households. 

Specifications 

▪ 1.5 kWp PV plant 

▪ 6 PV microinverters 

▪ 3.8 kWh Li-Ion battery-to-grid system 

▪ 3.6 kWh Lead-gel battery-to-grid system 

▪ 2.5 kW programmable synthetic load 

▪ Smart electric vehicle supply equipment 

PV generator 

A microinverter driven 1.5 kWp monocrystalline system. High accuracy AC 
and DC measurements device, a pyranometer and a camera for the evalu-
ation of shadowing effects are installed. 

Battery-to-Grid (B2G) 

We designed a B2G system suitable for 
household installation. The S2G-Home is 
equipped with two battery packs, a 
24V/200Ah Lithium-Iron-Phosphate 
(LiFePO4) bank and a 24V/300Ah Lead-gel 
bank. 

The battery is connected to multi-functional 
charger/inverter (Studer XTM 2400-24). This 
inverter is very flexible and configurable. All 
the working parameters are externally con-
trollable by the decentralized control algo-
rithm with a RS232 serial line. The BMS 
(battery monitoring system) of the Lithium-
Ion battery is also connected to the control 
system by a CAN bus line, allowing to moni-
tor the relevant parameters of the battery. 

Electric Car Supply Equipment 

An electric vehicle charging station is connected to the S2G-Home. The 
car supply equipment is controlled by the algorithm via a serial line, ena-
bling the modulation of charge power and starting and stopping of the 
charge process. The EV, a Mitsubishi i-MiEV, is used by real users for work 
related journeys. The users can use the charge station interface in order 
to supply additional information as input for the control system decisions. 

The algorithm reacts to the voltage drops: 
▪ blue line: predicted voltage drop 
▪ black line: battery state of charge (SOC) 
▪ red areas: predicted power exchange (charging: positive values, 

discharging: negative values) 

Fig 1: The Swiss2Grid Home with the EV 

Fig 2: The Battery-to-Grid system 

Fig 3: 2.5 kW synthetic load 

Fig 4: example of the algorithm controlling the battery system for a 24h period 


