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1. INTRODUCTION 

Deliverable 
number 

Deliverable title Type of deliverable Target value Finalisation 
month 

3.15.1 Renewables for 
development of 
Sesimbra Nature park: 
nature protection and 
area development 

Method 1 Unit 
produced 

02.2018 

Description Report will focus on the socio-economic approach 
implemented and lessons learned with the replicability 
recommendations and impact assessment of the pilot activity. 

The Sesimbra Natura Park is a project integrated in a rural exploitation area, aiming the 
development of eco-tourism and pedagogic according to the principles of sustainability of the local 
resources. 

The vision and motives of the pilot operator/beneficiary are the establishment of a living lab that will 
be used for demonstrating the viability and success of RES and EE in rural areas among the local 
community, contributing for the valorisation of local energy resources, the energy independence 
and the development of new green business. 

In order to promote the sustainability of Sesimbra Natura Park's activities, it is the objective of this 

pilot project to use RES to replace conventional forms of energy, for which the energy needs, the 

availability of RES and the economic viability of thr solutions were evaluated. 

There are several uses of energy associated with the activities carried out at Sesimbra Natura Park. 

This uses where evaluated: 

- Hot water for bathing, with big seasonality in the usage. The available wood chips are out 

of size to use in a conventional boiler; 

- Water for irrigation, but with a complex distribution scheme, any intervention will be very 

expensive; 

- Heat for buildings, with big seasonality in the usage and reduced consumption. 

- Electricity for various uses, usable load profiles for self-consumption and resource 

available. 

Considering the evaluation carried out, the production of electricity for self-consumption via 

photovoltaic it appeared as the most adequate solution. 

An exhaustive measurement of the consumptions was carried out and the project to install the 

photovoltaic plant was developed. The PV plant as the following characteristics: 

- 44 PV modules 

- Unit nominal Power: 27 Wp 

- Total power: 11,88 kWp 

- Total used area: 71,9 m2 



                                                                                                               
 

 

- Inverter: 10 kWac 

 

The expected energy production and the consumption in the self-consumption regime, considering 

the initial load profile, is given by the following. 
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Eletric load on Sesimbra Natura Park 



                                                                                                               
 

 

 

As can be seen from the graph, there are significant energy consumptions at night, as such not fed 

by the photovoltaic plant. These nocturnal energy consumptions are related to the irrigation system. 

As this irrigation system uses the drip irrigation technology, irrigation can easily be transferred to the 

daytime period, without negative consequences in terms of water consumption and plant health and 

so use all the energy produced in the PV plant. 

Once the feasibility of the project was verified, the photovoltaic plant was installed. 

 

 

 

 

 

 

Pictures 1 and 2 – PV system for electrical energy production and consumption 

 
In order to monitor, evaluate and communicate the results obtained, a system for monitoring 

consumption and energy production was also installed in Sesimbra Natura Park. 

 

 

 

 

 

 

Picture 3 – PV control system 



                                                                                                               
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Picture 4 – Dashboard with data produced through the monitoring system 

 



                                                                                                               
 

 

2. MAIN LESSONS LEARNT 

In order to promote the sustainability of rural entities, it is important to identify the usable 

renewable energy sources, to understand how they can meet the energy needs of the organization 

and whether they are suitable for use.  

In the case of Sesimbra Natura Park, biomass is widely available in chip form, there are heating 

needs that can be suppressed with the use of biomass, however the available chip format is not 

suitable for use in conventional boilers and its conversion is very expensive, therefore, biomass is 

not an adequate option to promote the sustainability of this rural entity. 

In addition to identifying the most appropriate source of renewable energy, it is also very important 

to tailor the use of energy to ensure maximization of the use of the renewable source. 

For Sesimbra Natura Park, photovoltaic electricity production was identified as adequate to promote 

its sustainability. Analysing the load profile we verify that there is a high consumption in the 

nocturnal period (around 9 kWh), as a result of the use of drip irrigation systems. The pumping 

system represents 66% of al electrical needs. For this load profile, the production of photovoltaic 

energy would only supply 30% of the electricity needs of Sesimbra Natura Park. 

 

 

 

 

 

 

 

 

 

 

To ensure the maximum utilization of PV production the irrigation schedule will be changed to the 

daytime period. This change does not negatively affect the development of plants nor the 

consumption of water because it is a drip irrigation system. 

 

 

0

0,02

0,04

0,06

0,08

0,1

0,12

0,14

0:00 2:00 4:00 6:00 8:00 10:0012:0014:0016:0018:0020:0022:00

kW
h

 

Load

PV production



                                                                                                               
 

 

This change in the load profile of the facility will allow that 51% of the energy used will be supplied 

by photovoltaic. 

 

 

 

 

 

 

 

 

 

 

The proper adjustment between the renewable energy source and the energy use in the system is 

fundamental to maximizing the overall efficiency of the system. 

Technological measures of energy efficiency should always be complemented by behavioural 

measures and organizational measures. 
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3. REPLICABILITY RECOMMENDATIONS AND IMPACT ASSESSMENT 

Given the seasonality of photovoltaic production and irrigation needs, the impact of this pilot project 

can only be truly evaluated after a period of one year. For this purpose, a monitoring system has 

been installed to mediate the energy produced and the energy consumed in irrigation and other 

uses. 

With the results of the monitoring it will be possible to continue the dissemination actions, but now 

with consistent information on the impact of the PV installation on the reduction of consumption of 

Sesimbra Natura Park. 

Sesimbra Natura Park as a large number of visitors who use the facilities annually and so efficiency 

message will be widely disseminated. Locally are installed one monitor that, in real time, informs 

about the energy produced via PV and the energy consumed in pumping and other uses. 

For agricultural purposes, water pumping often has the main consumption of electricity. If the 

irrigation system is suitable for daytime irrigation or there is storage capacity for surface water, the 

use of photovoltaic energy can have a significant impact on the sustainability of the farm. 

 

 

 



                                                                                                               
 

 

4. ANNEXES  

ANNEX I: Financial analysis 

 

 

 

 

 



                                                                                                               
 

 

ANNEX II: Technical study



                                                                                                               
 

 



                                                                                                               
 

 



                                                                                                               
 

 

 

 


