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PCS Block 

The PCS Block holds the Power Conversion 

System. Basically, it provides the electrical 

interface between the battery system 

(Battery Block) and the electric grid 

infrastructure. 

The PCS Block of the DEMOCRAT project 

was designed in order to interface both 

the LV and the MV grid, exclusively. 

Moreover, the PCS Block can also 

accommodate a circuit to feed a microgrid 

adjacent to the PCS Block, comprising a 

load bank, a public lighting circuit, an EV 

charging station and a diesel genset. The 

PCS Block can also serve a building 

segment within the Efacec facilities, corresponding to a 250 kVA load connected to the Efacec 

facilities’ LV grid. 

 

The main PCS Block components are described below: 

 

Battery inverter 

The battery inverter bay holds the major power conversion component. 

The sizing of the battery inverter is 250 kVA. There is an embedded DC meter through 

which the metering on the DC side of the process is performed. 

The battery inverter is 4-quadrant, meaning that it can absorb or inject active power 

or can inject or absorb reactive power. The solution provided was developed within 

the DEMOCRAT project and corresponds to the EFASOLAR Storage, a new inverter family option. 

The inverter dialogues with the energy storage controller, the ES Controller, either via MODBUS RTU 

over a RS485 serial port or via MODBUS TCP over an Ethernet LAN Switch. 

 

Step-up transformer 

The step-up transformer adapts the 315 V output circuit from the battery inverter 

with the MV grid circuit (15 kV) of the Efacec premises. 

The step-up transformer rating is 250 kVA. 
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Decoupling transformer 

The decoupling transformer adapts the 315 V output circuit from the battery inverter with 

the LV grid circuit (400 V) of the Efacec premises. 

The decoupling transformer rating is 250 kVA. 

 

MV bay 

The MV bay interconnects the step-up transformer with 

the 15 kV circuit installed at the Efacec industrial 

premises in Maia. The MV bay panels are manufactured 

by Efacec. 

It is composed by a switching panel, a circuit-breaker panel and a voltage transformer panel for 

measuring purposes. The circuit-breaker panel can be remotely operated and is equipped with a 

feeder protection relay TPU S220-S, by Efacec. The other panels are also equipped with a MV 

qualimeter, as well as a MV smart meter. 

 

315 V LV bay 

This is the LV output circuit from the battery inverter. It is connected with two 

remote controlled LV circuit breakers, each serving the step-up and the 

decoupling transformers, respectively. The feeder circuit connected to the step-

up transformer (LV/MV) is connected to an isolating switch with key interlock. 

 

400 V LV bay 

This is the LV bay connecting the storage system’s decoupling transformer to the 

Efacec infrastructure LV grid. 

It also connects the storage system to the microgrid loads, comprising a load bank, 

a LED street light circuit, an EV fast charging station and a diesel genset. 

This bay also serves the ancillary services. 

Both the output from the decoupling transformer and the ancillary systems are 

monitored for automation purposes – via the ES Controller – and also for metering 

and power quality assessment purposes as well. 
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The feeder output circuit connected to the Efacec infrastructure LV grid is connected to another 

isolating switch with the same key interlock mentioned above. 

 

Isolating switches with key interlock 

These isolating switches serve two different circuits, one serving 

the LV 315 V circuit of the decoupling transformer and another serving the LV 400 V feeder circuit to 

connect to the Efacec infrastructure grid. Both switches are interlocked via the same pair of keys. The 

purpose of the interlock is to avoid the meshed operation of the microgrid, fed by two independent 

yet related grid sources from the Efacec infrastructure: 400 V and 15 kV. 

 

Ancillary services bay 

The ancillary services bay is fed by the 400 V LV bay. 

This bay provides non-secured power to general purpose circuits such as HVAC 

and lighting within the containerised solutions. 

This bay also serves an UPS bay providing backed-up power to sensitive system 

components, such as the ES Controller, the ES Manager, the LAN Switch and the GPS device, among 

others. 

 

Control cabinet 

The control cabinet holds all IT devices responsible for the automation, 

control and management processes of the energy storage system. 

This control cabinet comprises the GPS device, the LAN switch, the ES 

Controller and the ES Manager, a HMI screen, a key board, as well as an 

AC/DC converter to power the DC circuits of the I/O circuits (110 Vdc). 
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The Efacec grid infrastructure 

The LV and MV grid tie points 

The energy storage system is connected to the Efacec grid infrastructure, at both the 

LV and the MV grid tie points of its facility’s secondary substation. 

There is a switching mechanism with key interlock inside the PCS Block, which 

prevents the meshed operation of the energy storage system, as this system operates 

exclusively connected to the LV or to the MV grid sides. 

 

 

 

The PV installation 

The Efacec facility comprises a PV installation with 250 kWp installed power. 

This installation serves as reference for the provision of data in the scope of the 

renewables’ integration use case. 


