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1. Introduction 

In this report, a summary of the adopted low carbon technologies by the port partners of PECS 

is given. The report is based on the optimisation tool, which is developed in D1.7.3. As input for 

this optimisation tool, D1.7.1 was used. The tool was distributed to the port partners of PECS 

and besides their energy results, comments, opinion about the user-friendliness and future 

improvements are also given.    

2. Results from the different project partners 

This section gives a partner by partner description of the achieved energy savings and carbon reduction after 

performing an optimisation with the tool. As input data, the ports use the annual electrical consumption, its cost 

per kWh and total available surface for renewables.   

2.1. Energy and Carbon savings in port of Portsmouth (PP8) 

A screenshot of the case of PP8 is presented in Figure 1. The port’s total energy consumption is about 5.39GWh, 

while the cost of electricity is about 0.1376/kWh. This results in a total energy bill of about 740kEuro/a.   

 

FIGURE 1 DATA OF PORT OF PORTSMOUTH 

A decrease of 6% of the energy bill is desired and the available surface for renewables is 1000m^2. After the 

optimisation to determine the optimal energy mix is ran, the results show that the needed surface to achieve the 

desired reduction is about 856m^2 of PV and 1000m^2 for wind. The best technology among the considered are 

PVT2 – which is the monocrystalline PV technology and 100kW peak power of medium sized wind turbine. A 



PECS | Deliverable 1.8.1. | [Reports about the optimum mix of low carbon options in ports 

The sole responsibility for the content of this deliverable lies with the authors. It does not necessarily reflect the opinion of the European Union. Neither 

the Interreg 2 Seas Programme nor the European Commission are responsible for any use that may be made of the information contained therein. 
   5 

 

summary of the return of investment and carbon savings is given in Fout! Verwijzingsbron niet gevonden. in 

section 2.5. 

2.2. Energy and Carbon savings in port of OD Ijmond (PP3) 

Figure 2 shows the obtained results of (PP3). In this particular case, the local energy community focusses only on 

rooftop photovoltaic technology. The annual energy consumption is 70.5GWh, while the total bill is 8.46ME at 12 

eurocents per kWh. 

 

FIGURE 2 A SCREENSHOT OF  THE CASE OF OD IJMOND 

The overall rooftop surface of 60000m2 that is able to support the weight of the PV panels is given. Since no wind 

is considered, a small (negligible) number is placed in cell I11, thus the weight factor of the wind in the overall 

optimisation can be neglected. The results show that if the entire surface is fully populated with PV, the energy 

reduction is more than 122%. This results in 22% surplus of annual energy production. These results are achieved 

if PVT1 (poli-crystalline technology) is used. If Mono-crystalline PV panels are installed, then the total energy 

savings are 154%, which is 54% surplus.  
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2.3. Energy and Carbon savings in the marinas of Hellevoetlsuis 

(PP2) 

The optimisation result of PP2 are shown in Figure 3. Annual energy consumption of 300000kWh is been reported 

and cost of 0.15E/kWh. This results in 45000 euro annual energy bill.  

 

FIGURE 3 A SCREENSHOT OF  THE CASE OF HELLEVOETLSUIS 

In this case, the maximum available surface is 2000m2 and the desired energy reduction is 10%. After performing 

the optimisation, it turns out that the needed surface to achieve this reduction is only 229m2, which gives a 

headroom for further decrease of the annual energy cost. Usually in marinas, big and medium sized wind turbines 

are not desired due to noise and aesthetic reasons. Therefore, this section is not used.   
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2.4. Energy and Carbon reduction in the Port of Ostend (LP) 

The port of Ostend has an annual energy consumption of about 1.5GWh and cost of about 225 000 euro. This 

results in an average price of 0.15e/kWh. The optimisation results of the LP are presented in Figure 4. 

 

FIGURE 4 A SCREENSHOT OF  THE CASE OF PORT OF OSTEND 

Total available surface of 5000m2 is reported. Nevertheless, after running the optimisation, it turned out that only 

713m2 for PV and 1000m2 for wind are needed to achieve the needed cost reduction. A summary of all partners is 

given in Fout! Verwijzingsbron niet gevonden.. Again, the most performing PV technology is PVT2, which gives 

1.8% advantage compared to the other PV technologies.  

 

 

 

 

 

 

 

 

 

 

 

 



PECS | Deliverable 1.8.1. | [Reports about the optimum mix of low carbon options in ports 

The sole responsibility for the content of this deliverable lies with the authors. It does not necessarily reflect the opinion of the European Union. Neither 

the Interreg 2 Seas Programme nor the European Commission are responsible for any use that may be made of the information contained therein. 
   8 

 

 

 

 

2.5. Energy and Carbon reduction in the Port of Dunkirk 

 

This port is a classified as a big port and its annual energy consumption is 10.5GW at about 0.15 euro per kWh. In 

is assumed that the consumed energy satisfies only the needs of the port utility while the consumption of the 

situated enterprises in the port is not included in this optimisation. In addition to that, No wind turbines are 

considered in the port. The available surface for PV technology is about 200 hectares.  

 

 

FIGURE 5 A SCREENSHOT OF  THE CASE OF PORT OF DUNKIRK 

In this optimisation, total surface of 2000000 m2 is considered, while the desired cost reduction is 20%. After 

performing the optimisation, it turned out that only 14600 m2 are necessary to achieve the 20% cost reduction. PV 

T2 again shows the highest energy outcome and it is able to achieve the incredible 25% compared to the PV T1 

and the other considered technologies. PV T2 is also able to decrease the carbon emissions of the port with 

almost 15.4%. It is worth pointing out that this reduction is the smallest of all of the considered ports, which is due 

to the fact that a large portion of the total energy mix of France mainly consists of nuclear power plants.  
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3. Remarks of the different ports and marinas 

The following questions were asked to the port and marina partners: 

1. Was it easy to set it up?  

2. Is it relatively easy to use? 

3. Did you need a lot of assistance from the port’s specialised personnel? (Getting data like surface area, 

cost of electricity and energy consumption, etc.) 

 The results of which are listed in Table 1. 

TABLE 1 USEFULNESS AND USER-FRIENDLINESS OF THE TOOL 

Partner Easy to set-up Easy to use 
Any assistance from Port 

specialised personnel 

Port of Portsmouth 

(PP8) 
Yes Yes No 

OD Ijmond (PP3) Yes* Yes No data 

Hellevoetlsuis (PP2) Yes Yes No data 

Port of Ostend Yes* Yes No 

Port of Dunkirk Yes Yes No data 

* One e-mail is exchanged for further instructions due to technical reasons 

Additional remarks are made about the accuracy of the tool from PP2 about the accuracy of the results. The tool 

was developed based on literature studies and available data from PV and wind generation data in Ghent 

University. It was compared with reference cases of existing plants and accuracy of 5% is achieved for the solar PV 

technologies. As of the wind generators, the accuracy varies based on every particular case due to local 

geographical and human made obstructions.  

A remark from LP was made about the energy use of the renewable energy and whether feed in tariffs are 

considered. Note that the tool is developed to target the annual cost reduction. This means that all renewable 

energy is locally consumed. If the share of renewables is very high (more than 50% was found in literature), then 

there will be some injection into the public grid and the prices are then much lower. This will result in a different 

number of return of investment, energy and carbon savings. Nevertheless, to consider the feed in tariffs and 

minimise the injection into the grid, the user must feed the tool with more data and the complexity and the 

interpretation of the result will be more difficult.  

4.  Conclusion 

In this report, a summary of the used carbon saving technologies, that can be adopted by the different ports and 

marinas in the project consortium of PECS is given. The majority of the ports have selected the solar PV T2 (mono-

crystalline photo voltaic) to reach the needed energy reduction and thus cost reduction of their annual bill. The 

overall opinion is that the tool is easy to use after reading the set-up instructions.   


