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MicroTurbine Area LNEG IMP

National Laboratory of Energy and Geology (LNEG) building

IMPROVEMENT
INTEGRATION OF COMBINED COOLING, 
�HEATING AND POWER MICROGRIDS IN 

ZERO-ENERGY �PUBLIC BUILDINGS 
UNDER HIGH POWER QUALITY �AND 

CONTINUITY OF SERVICE 
REQUIREMENTS� 
(SOE3/P3/E0901)

PCM COLD STORAGE

PCM HEAT STORAGE 

WIND TURBINES

ULTRACAPACITORS
PV PANELS

POWER GRID BATTERIES

ELECTROLYZER

REVERSIBLE

HEAT PUMP

FUEL CELL

GEOTHERMAL

ENERGY

HYDROGEN TANK
H20

H2

Triptico_ingles.indd   1Triptico_ingles.indd   1 21/10/21   11:1421/10/21   11:14



Development of a system to IMPROVE ENERGY EFFICIENCY IN 
PUBLIC BUILDINGS through a solar heating and cooling generation 
system and the incorporation of active/passive techniques for 
near-zero energy consumption buildings. 

Development of a FAULT-RESILIENT POWER MANAGEMENT SYSTEM 
for microgrids under high qualitysupply design criteria.

Development of a MICROGRID ENERGY CONTROL SYSTEM for 
renewable generation microgrids with hybrid energy storage under 
criteria of minimum degradation, maximum efficiency and priority in 
the use of renewable energy.
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ADVANCED
FORECAST

The microgrid is 
optimized according to 
advanced forecast 
methods for generation, 
consumption and 
energy prices using 
machine learning 
algorithms.

OPTIMIZATION 
OF ELECTRICAL 

MARKET
EMS based on a 
scheduling policy linked 
to the time-varying 
price of energy. This 
allows to maximize the 
revenue of non-dis-
patchable generation 
sources minimizing the 
Þnal energy cost

FAULT
TOLERANT
CONTROL  

Energy management 
system have the 
capability to function 
smoothly in case of 
occurrence of fault or 
malfunction.  

UNCERTAINTIES 
MANAGEMENT

The EMS is designed 
using stochastic MPC 
techniques to integrate 
the uncertainties in the 
energy forecast

FLEXIBILITY

ROBUST
OPERATION

The system has the 
functionality of re-schedule 
Its participation in the 
day-ahead market 
according to the ßexibility 
Services required by the 
System Operator or to 
integrate electric vehicles

ENERGY
COMMUNITIES
The EMS incorporates 
functionalities for the 
energy exchange in energy 
communities

RESILIENCE

The EMS calculates the 
minimum level of stored 
energy at each sample 
instant to guarantee power 
supply to critical loads in 
case of a grid outage

In case temporal 
modiÞcations of 
system, the control 
Framework is 
adaptable. Moreover, 
weather and demand 
change impacts are  
compensated.  

MODEL BASED 
ANALYSIS AND 

DESIGN 
Full ßedged functioning 
models have been 
developed that have 
assessed the design and 
instrumentation aspect, 
their integration and 
energy performance in 
advance. 

MAXIMIZING
THE LIFETIME

OF HYBRID ESS
The system optimizes the 
different ESS minimizing the 
degradation issues and 
operational cost of each ESS.
The integration of different ESS 
provide both high energy 
density and high power density
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The overall objective of IMPROVEMENT is to turn existing public buildings into near-zero energy consumption buildings 
by integrating renewable energy microgrids with combined heat, cooling and power generation and storage systems. 

More specifically, IMPROVEMENT has three specific objectives:

• Lisbon Pilot Plant: This plant, located in the National Laboratory of Energy 
and Geology (LNEG) building, will integrate renewable heat/cold generation 
systems into a microgrid for the conversion of an existing public building 
into a zero energy consumption building.

The IMPROVEMENT project will carry out 2 pilot plants to implement and validate the new developments.

• Puertollano Pilot Plant (Ciudad Real): Experimental microgrid platform 
located at the headquarters of the National Hydrogen Centre (CNH2) where 
the different technical solutions devised will be integrated and tested.
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