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1. INTRODUCTION  
 

CCIT choose two project for develop the GRASPINNO pilot. 
 
1.- UPC: Polytechnic University of Catalonia:  
 
UPC-Terrassa Campus, is an urban campus, integrated in the city of Terrassa, 

Vallès Occidental region, Barcelona province, which generates the volume of 

industrial and economic activity higher of Catalonia. Therefore, the relation 

between the companies and the UPC in this territory is narrow and fluid. 

 

 

In Terrassa Campus are located 3 study 
centres: 
 ESEIAAT: school of Industrial, Aerospace 

and Audio-visual Engineering of Terrassa 
 FOOT: Terrassa school of Optics and 

Optometry  
 CITM: Image Processing and Multimedia 

Technology Center 
Involving: 5000 students – 400 
professors/investigators 
 

Also, on Terrassa Campus there are 6 researcher’s centers, located on GAIA 

building, one of them SEER: research center on Renewable Electrical Energy 

Systems that promotes Solar Campus with ESEIAAT students. 

 

Under Solar Campus project, UPC collaborates with CCIT on Pilots 

development with 2 photovoltaics plants to be installed on 2 buildings, TR11 

(Robotic Faculty and Library) 

Solar Campus is an initiative created by students of all the fields of 

engineering of the UPC in Terrassa that wants to convert the campus in a 

Smart Energy Campus, creating projects of renewable energies that help to 

improve the image and the efficiency of the university. 
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Background:  

SEER: installed on GAIA building a 

photovoltaic plant makes this 

building the greater plant of self-

consumption of the UPC, 

accumulating more than 83% of the 

renewable generation to the UPC, 

saving 6.000€ /year on electricity 

consumption. 

 

Objectives of Project SOLAR CAMPUS 2017: 
 Reduction on energy consumption. 
 40 students from engineering degree courses getting experience on energy 

field 
 Disseminate the activities and results 
 Make the Campus in a Smart Energy Campus 
 Promote another projects under the Smart Energy Campus idea 

 
Objectives on collaboration with GRASPINNO as one of CCIT Pilots: 

 Promote the visibility to be replicated on another buildings 
 Learn about eGPP 
 Experience 

 

 

 
 

Title:
SOLAR CAMPUS:

Installation of Photovoltaic plant in 
two university buildings. 

Pilot Site

UPC Campus:  located at Terrassa 
city:
Library 
Robotic Faculty – TR11

Objectives
 Reduce the consumption of 

power coming from the grid. 
 Publish the results

EE/Category 
and 
Subcategory

Renewable energy: RES
Energy source: Solar energy
Photovoltaic system
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2.- CCIT: Terrassa building (headquarter) 
 
The CCIT develop the activities on the central headquarters in Terrassa 

(5.000m2), and on an office in Sant Cugat the Vallès (100m2). The activities 

in both of the installations are developed with a low impact in regarding 

risks of pollution and are ranged to the surroundings centric and urban of 

the city. 

 

 

The GRASPINNO pilot is focused on 

CCIT Headquarters in Terrassa. 

 

Building: 5000 m2 distributed: 

 Parking (-2) 

  Floor -1 

- Storage of Historical documents, 

Logistic department, machines 

room, staff place 

-   2 rented offices 

 Principal: staff offices and 

classroom  

  1st. Floor: Classrooms, 

Conferences room 

  2nd.Floor: Rented Offices, 

Plenary room 

  3rd. Floor: Meeting Rooms   

 
 

 

The GRASPINNO pilot is focused on CCIT Headquarters in Terrassa. 

That building was built between 1989 and 1991. After that on 2007-2008 CCIT 

did a big refurbishment to expand the 3rd. floor, gaining 2 classrooms and 2 

meetings room more. Under that refurbishment the air-condition system was 

renovated by one more efficient. 
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The use of the building is for offices, classrooms for training courses, meeting 

rooms, events rooms, and offices rented by external companies. 

The energy used is electricity, and the consumption control is centralised for 

this reason is not possible to have data about the energy consumption on a 

separate way. 

Objectives: 

 Reduction on energy consumption: 10% 

 Reduction of IND_12: 5% (KPI) 

 Improve the health conditions for people increasing the light lumens and 

quality at each workstation. 

 To Continue with the plan for change all light system for LED technology 

 

 
 

 

 

 

 

 

 

 

 

 

Title: Installation of Leds lights

Pilot Site Terrassa building

Objectives

 Reduce the consumption of 
power coming from the grid. 

 Improve the health conditions 
for workers increasing the 
light lumens and quality at 
each workstation. 

EE/Category and 
Subcategory

Energy Efficiency: EE

Building renovation
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2. PILOT SITES INITIAL CONDITION  
2.1 Audits of pilot sites 

 

UPC Pilots 

UPC did a preliminary study on Building PV plants on the roof of Buildings TR11 and 

library. (Annex 1).  This report contains layout designs for panel placements, and 

total power calculations and inverter selection. This studies goal is to define number 

of solar panels needed, where they are placed and what the total power is.  

This study was elaborated under the student final thesis of degree. 

Both buildings have an official audit with the energy classification. 

 

 

TR11 

 

Library 

 
CCIT Pilot 

Under environmental management system certified by ISO 14001:2015, different 

KPIs are defined in order to measure the impact of CCIT activities on environment. 

The energy used is electrical, and the consumption control is centralised for this 

reason is not possible to have data about the energy consumption on a separate way. 
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For this reason, concretely for energy CCIT establish an indicator of consumption 

related to an occupation index.  

That KPI have two components, one is the global consumption of electricity by kWh 

and the second is the activities expressed as occupation index. 

This Index is calculated considering the activities on a different place (offices, rent 

offices, classrooms, meeting rooms), information provided by an internal APP used 

for organised the occupation on a different place. 

Considering the global consumption and the Consumption indicator, is possible to 

planning improvement on the infrastructures. 

The evolution of that KPI on the last years. 

  

  

NOTE: Graphics: just before GRASPINNO beginning. 
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On 2011 CCIT began the renovation of light system changing traditional devices by 

Leds in addition with good practices implemented under environmental management 

system. 

Installation Year Project scope 
Parking 2011 Pàrquing: 1000 m2 

2nd. Floor 2012-2013 4 rented offices: 
28 m2 each one 

Principal floor 
2012-2013 

President’s office 
Secretary General’s office 
General Manager’s office 

2015-2016 Exposition local: 100 m2 

January 2017 Offices: 500 m2 
 

For the Pilot: in function of the budget 

Installation Year Project scope 
-1 Floor 2017-2018 1-Rented office:  90 m2 

2-Rented office: 40 m2 

2nd. Floor 2017-2018 1 rented offices: 50 m2 
1st. Floor 2018 5 classrooms/meeting rooms 

 

Considering the improvement achieve on consumption since 2010 until the last work 
(showed on graphics), the conclusion is: changing the traditional light system by Leds 
is possible to achieve a reduction on the energy consumption around 10%.  
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2.2 Identification of KPIs 
 
UPC: 

 Reduction on energy consumption in a range of 10% in each building. 

 Energy productions in kWh 

 Energy class after refurbishment (official certificate) 

 

CCIT: 

 Energy consumption 

 IND_12: Energy consumption/Occupation Index 

 (Environmental Management System: ISO 14001) 

 Evaluation of the improvement health conditioning   under annual system 

revision  

 

2.3 KPIs implementation 
 

UPC: 
 

 Reduction on energy consumption in a range of 10% in each building. 

 Energy productions in kWh 

 Energy class after refurbishment (official certificate) 

 

 
CCIT: 

 
Monthly 

 Energy consumption: register using invoice (monthly) 

 Each 3 months: 

 IND_12: Energy consumption/Occupation Index 

      (Environmental Management System: ISO 14001) 
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The installation is not ready at the moment of Final report redacting, but 

considering the historic data, is possible to estimate the reduction on energy 

consumption in terms of kWh expressed by 2 KPI. 

The last big renovation was at the beginning of 2017 /Principal offices:500 m2 ), the 

energy consumption decrease on 16% (Annex 2).  

Annex 2 shows the last report on KPIs, global energy consumption and IND_12 

(occupation index). 

 

3. TENDERS 
3.1 Preparation using the eGPP platform 

 

UPC: 

The GRASPINNO pilot is focused on solar panels materials. 

(3 offers if the amount is ≥ 5.000€). 

 Different suppliers 

 Homologated Suppliers 

 Contribution of local enterprises 

 Process: 

-  Until 18.000€: 3 offers / material 

-  Technical specification document _ Preliminary Study (Annex 1) 

-  Adjudication body:  Department director (SEER) 

The product type:   

 Solar panels 
 Solar blocs 
 Inverter 
 Electrical material  
 Energy measuring equipment 
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Each material has to be buy on an individual way. Each potential provider receives 

the technical specifications with the preliminary study document where the 

different kind of material and characteristics were defined. 

Information already upload on GRASPINNO database used as reference: 

Photovoltaic panels: 

 

Inverters: 
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CCIT 

The GRASPINNO pilot is focused on different size of Tubs Leds. 

Under CCIT contracting official procedure the amount doesn´t exceed 18.000€:  

 The procedure is negotiating, if the amount is ≥ 5.000€: 3 offers  

 Following the internal instruction, CCIT develop an internal document with 

all relevant information and the evaluation criteria. 

 This offers will be evaluated with LCC tool as defined on internal document 

 Publish is not mandatory in this case, some local providers were invited. 

 

eGPP Platform 

 

Searching products on database: 
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Using this tool CCIT find different kind of products and their characteristics. 

INTERNAL CONTRACTING DOCUMENT: attached on eGPP platform 
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3.2 Publication of the real tender  
 

For both Pilots:  
- Not mandatory for this kind of tender 

- Invite 3 or more potential provider 

- Technical Specification document  

 

UPC: Preliminary Study_ Annex 1 
 

CCIT:  
- Technical Specification document (selection criteria are included on that 

document. 
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3.3 Tenders evaluation system 
 

UPC: 

The technical criteria were fixed on preliminary study. 

Following the study recommendation, the criteria was to present the same material 

(brand) or equivalent with better economic conditions, considering this project is part 

of students final works. 

Using GRASPINNO platform, another kind of material with similar technical 

characteristics were evaluated. 

 

CCIT: 

In this kind of procurement, the evaluation system is defined on the Internal 

Contracting document and is communicated with the specification document. 

Methodology: evaluation using ponderation with criteria pre-fixed. 

On this case the criteria are: 

CRITERIA  SCORE 

Years of experience _ CCIT homologated provider 

Considering:  
 Punctual provider: 1-3                     

 Homologated under Quality Management System: 4-5 

1 -   5 

 

GRASPINNO LCC tool 

Difference:  

 0-50%--1 
 50-70%--2 
 >70%--   3 

 1,2, 3 

Price and Conditions 

Products, prices, installation, services included 
  1 -  5 
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3.4 Results of the tenders 
 

UPC: 

The product type:   

 Solar panels: 2 providers evaluated offering the similar product. 
Provider_1:  
 

 
 
Provider_2:  
 

  
 

 The winner is the provider who present the low price following the 
preliminary study recommendation. 
 

 The winner is Provider_2: low price offering exactly the product 

recommended on study. 

This provider offered a very low price considering the project will be 

developed by student. 

 

CCIT: 

 4 Potential providers applied the request to present offer 

 2 of them only presents a catalog of products and prices 

 2 presents complete offers and their products were introduced on 

GRASPINNO) on data base, during the Training course (April 2017). 
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Using GRASPINNO unified platform: 

 

Life Cycle Cost 

 
 

Annex 3 shows the individual calculus of LCC by each kind of installation. 

 

The final results: 

 

 
The provider winner is PROVIDER_ 1. 

INDEX

2015

INDEX

2016
Units W Import W Import TRADITIONAL LEDS

RENTED OFFICE 1000 1008 48 58                288.00 €  21              729.60 €                    6,187.27 €         1,934.09 € 

RENTED OFFICE 500 504 16 58                   96.00 €  21              243.20 €                    2,062.42 €            644.70 € 

RENTED OFFICE 500 358 20 36                100.00 €  18              259.00 €                    2,013.41 €            747.92 € 

Aula 6 - rented in mid-term 384 288 20 36                100.00 €  18              259.00 €                    1,178.17 €            346.62 € 

Aules. A - rented in mid-term 148 248 20 58                120.00 €  21              304.00 €                    4,161.56 €         1,213.12 € 

Aules. B 128 206 20 58                120.00 €  21              304.00 €                    4,161.56 €         1,213.12 € 

Aules. C-D

Aules.E

            1,184.00 €            3,010.80 €                  24,104.57 €         7,372.92 € 

INDEX

2015

INDEX

2016
Units W Import W Import TRADITIONAL LEDS

RENTED OFFICE 1000 1008 48 58               288.00 €  22              979.20 €                    6,187.27 €        2,247.69 € 

RENTED OFFICE 500 504 16 58                   96.00 €  22              326.40 €                    2,062.42 €            749.23 € 

RENTED OFFICE 500 358 20 36                100.00 €  20              408.00 €                    2,013.41 €            897.26 € 

Aula 6 - rented in mid-term 384 288 20 36                100.00 €  20              408.00 €                    1,178.17 €            447.74 € 

Aules. A - rented in mid-term 148 248 20 58                120.00 €  22              400.00 €                    4,161.56 €         1,541.12 € 

Aules. B 128 206 20 58                120.00 €  22              400.00 €                    4,161.56 €         1,541.12 € 

Aules. C-D
Aules.E

            1,184.00 €            4,145.60 €                  24,104.57 €         9,028.71 € 

316 60 58

INSTALLATION

LCC

       1,273.35 € 336 316

2nd. Floor

                  4,340.18 € 

TUBS LEDSTRADITIONAL

58                360.00 € 

Floor: -1

1st. Floor

               360.00 €  22           1,224.00 €                    4,340.18 €         1,604.55 € 

INSTALLATION

Floor: -1

2nd. Floor

1st. Floor

336

PROVIDER n_2

PROVIDER n_1

TRADITIONAL TUBS LEDS LCC

60 21              912.00 € 
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4. INSTALLATION OF SUPPLIED PRODUCT/ 
SERVICES 
 

UPC: 

With this kind of material and considering the climatological situation is possible to 
estimate: 

Objective 18400 kWh 

Achieved 17118.09 kWh 

 

The achieved is little less than the initial objective, but the economical result is a 
2.396 €/year by Building. 

The students have begun the works on both buildings and the prevision is to finish 
on the first semester of 2018. 
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CCIT: 

The installation is not finish at the date of this report. 

To have quantitative data is necessary to evaluate 1 complete year realizing a 

comparison with data of years before. 

Is possible to do an estimation, considering the occupation index will be similar, the 

reduction on light consumptions on this places will be reflected on the overall 

electricity consumption, around of 10% achieving objectives. 

 

5. CONCLUSION 
 

From two point of view, after GRASPINNO Pilot implementation is possible to conclude: 

 From the benefit won on public buildings  improving the energy management.   Public 

buildings are among the largest consumers of energy, many of them with old facilities 

that require refurbishment, not only to comply with current regulations but primarily to 

optimize the use of energy resources. 

GRASPINNO provides a successful example to be replicated on others kinds of buildings, 

not  only  public  ones, where  the  energy  consumption  is  a  relevant  part  on  budget, 

promoting green technology through good practices. 

 

 On  green  public  procurement,  GRASPINNO  facilitates  the  process  promoting  the 

knowledge on green technology, green criteria, good practices examples centralized on 

an integrated platform where is possible to find information and recommendations on 

energy efficiency and renewable energy sources. 

 

NOTES: 

 

Solar Campus Project: 

https://www.youtube.com/watch?time_continue=20&v=Ci4ychEmw8A 
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6. ANNEX  
 

Annex 1.- UPC: Preliminary study 

Annex 2.- CCIT_last report on KPIs 

Annex 3- LCC tool study 



 

Informe 
IMP‐008/A 

 
 
 
 

Preliminary study on building PV plants at the roof 
of TR11 and library 

 
 

Project:  Building PV plants on TR11 and library  

Date:  18 july 2016 

Version:  02 
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1 - Introduction 
 
This  is preliminary study on Building PV plants on  the  roof of Buildings TR11 and  library. This 
report contains  layout designs for panel placements, and total power calculations and  inverter 
selection. This studys goal  is to define number of solar panels needed, where they are placed 
and what  is the total power. Some of the values on this report  is based on final thesis of Marc 
Serrano Rodrigues. 

1.1 Solar panels 
Solar panels that will be used in this project is SCHOTT ASI 81. 
 

Solar panels 
SCHOTT ASI 81 

Size 1,108x1,308 mm2 

Thickness 50 mm 
Weight 19 kg 
Nominal output 81 Wp 
Nominal Voltage 17,1 V 
Nominal current 4,73 A 
Open circuit voltage 23 V 
Short circuit current 5,82 A 
Max voltage system 1000V 
 

 
Figure 1 SCHOTT ASI 81 

1.2 Supporting panels 
For supporting the panels will be used Solarblocks that are concrete blocks with 34degree angle.  
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Figure 2 SolarBlock 

 

2 – Roof of TR11 

2.1 Characteristic of the roof of TR11 
 
The roof is divided in three areas that are named A, B and C as in the Figure 3.  
 

 
Figure 3 TR11 roof 

 
Roof is in two levels so that area C is higher than A and B. The roof is surrounded by wall that is 
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0,83m tall at areas A and B also dividing them, and 0,3m at area C. 
 

 
Figure 4 Wall between area A and B 

These walls has to be considered as calculating the distance to the wall. 

2.2 Shadow calculations 
The  roof has 0,83m high edge at areas A, B and 0,3m at area C. Per meter of height 
projected shadow is 2,63m 
The minimum distance from the edge at area A and B is: 
 

∙ 0,83 ∙ 2,63 2,1  
 
The minimum distance from the edge at area C 
 

∙ 0,3 ∙ 2,63 0,79  
 
Where k is latitude factor 2,63m 
h is height of the wall. 
These values are based on final thesis of Marc Serrano Rodriguez. 

2.2.1 Panels installed standing vertical 
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Figure 5 Solar panel installed upright 

 
The spacing between the back of a row and the start of the next, will be 
h ∙ k below, where h is the height difference between the top of a row with the 
lower part of the next. 
The minimum distance between plates, with reference to the type of plate, 
disposition and inclination of 34º, is: 
 

∙ 0,73 ∙ 2,63 1,9  
 
Squeezing to 1,8m is possible. 
 

2.2.2 Panels installed standing horizontal 
 

 
Figure 6 Option 2 
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The spacing between the back of a row and the start of the next, will be 
h ∙ k below, where h is the height difference between the top of a row with the 
lower part of the next. 
The minimum distance between plates, with reference to the type of plate, 
disposition and inclination of 34º, is: 
 

∙ 0,61 ∙ 2,63 1,6  
 
Squeezing to 1,5m is possible. 
 

 

 
 

2.3 Layout design TR11 option 1 
 
At this option the panels are squeezed together. 
 
Table 1 Layout TR11 option1 

 

2.4 Layout design TR11 option 2 
 
This option has a little more space near the edge so it is more safe to install. 
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Table 2 Layout TR11 option 2 

 

2.5 Conclusion 
With option 1 layout it is possible to install 138 panels with total of 11,2kWp on the roof of TR11. 
These layouts are designed very tight to place more power but having some "acceptable 
shadows" in winter. 
 

3 Roof of Library 

3.1 Characteristic of the roof of Library 
 
Total area of the roof is about 26,81 m x 14,4 m. On one corner of the roof there is air condition 
systems that takes requires about 7m x 6m space around that cannot be used for solar panels. 
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Figure 6 Roof of library 

 
The roof is surrounded by wall that is 0,4m tall. 
 

 
Figure 7 The roof, walls and AC equipment of library 

3.2 Shadow calculation 
The roof has 0,4m high wall edge.  
The minimum distance from the edge is: 
 

∙ 0,4 ∙ 2,63 1  
Can be squeezed to 1m 
 
Where k is latitude factor 2,63 
h is height of the wall. 
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Also the AC equipments shadow has to be considered. 
 
Distances between the rows of panels are same as in the calculations of building TR11 that are  

 Panels standing vertically:    1,8m 

 Panels standing on horizontal:    1,5m 
 

3.3 Layout design Library Option 1 
 
 
Table 3 Library layout option1 

 
 

3.4 Layout design Library option 2 
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Table 4 Library layout option 2 

 

3.5 Conclusion 
 
With option1 layout it is possible to install 102 panels with total of 8kWp on the roof of library. This 
layout is designed very tight to place more power but having some "acceptable shadows" in 
winter. With this design work safety has to be considered as installing the panels. 
 

4 Inverters 
 
The system needs inverters to assemble and transform the DC to AC and to input power to grid. 
Calculations has to be done with initial values because of the stabilizing of the amorphous silicon. 
The total number of panels has to be divided to few connection series so that the voltage will not 
be too much for the inverter which is usually 1000V per string. Also the power input has to be 
limited depending on the inverter. Inverters for this project will be provided by Schneider Electric. 
 

4.1 TR11 inverter study  
The initial values of 138 panels are at the table below. There is also presented the values with 
different amount of strings. Operating voltage range is usually 200-100V so 400-600V would be 
optimal. 
 
Table 5 Initial values of TR11 

Initial values 
 Voltage V Power W Current  
Total/134panels 2546V 13239,2W 5,2A  
4 strings/33,5panels 636,5V 3309,8W 5,2A  
5 strings/26,8panels 509,2V 2647,8W 5,2A  
6 strings/22,3panels 424,3V 2206,5W 5,2A  
 
Optimal number of strings would be 6 strings. 
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4.1.1 TR11 inverter Option 1 Conext TL15000E 
 
One option for inverter would be to install four strings and for inverter to choose Conext TL 
15000E. It has with four strings. The voltage and the power is in the limits. The requirement is 
13,2kW so it is a little bit oversized but it is closest to total power available. 
 

 
Figure 8 Conext TL15000E 
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4.1.2 TR11 inverter Option 2 Conext TL8000E 
 
Option 2 is to install four strings and for inverter to choose two Conext TL8000E inverters and 
divide two strings to each inverters. Nominal input in one inverter is 8,3kW and combined 
16,6kW. The requirement is 13,2kW so this option is also a bit oversized. 
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4.2 Library inverter study 
The initial values of 102 panels are at the table below. There is also presented the values with 
different amount of strings. Operating voltage range is usually 200-100V so 400-600V would be 
optimal. 
 
Table 6 Library inverter 

Initial values 
 Voltage V Power W Current  
Total/102panels 1938V 10077,6W 5,2A  
4 strings/25,5panels 484,5V 2519,4W 5,2A  
5 strings/20,4panels 387,6V 2015,52W 5,2A  
6 strings/17panels 323V 1679,6W 5,2A  
 

4.2.1 Library inverter Option 1 Conext TL1000E 
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One option for inverter would be to install four strings and for inverter to choose Conext TL 
10000E. It has with four strings. The voltage and the power is in the limits. It is closest to total 
needed power available as demand is 10,07kWp and nominal input is 10,4kW. 
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4.2.2 Library inverter Option 2 Conext TL8000E 
 
Option 2 is to install four strings and for inverter to choose two Conext TL8000E inverters and 
divide two strings to each inverters. Nominal input in one inverter is 8,3kW and combined 
16,6kW. The requirement is 10,07kW so this option is a lot oversized. 
 

5 PVsyst study 
 
PVsyst Photovoltaic Software is a designing tool for calculating and simulating photovoltaic 
system power production and losses.  
 

5.1 TR11 PVsyst study 
With 136 solar panels total produced energy is 18,36MWh/year. 



 

Confidential  Page 16  4/4/2018 
IMP‐008/A 

 



 

Confidential  Page 17  4/4/2018 
IMP‐008/A 



 

Confidential  Page 18  4/4/2018 
IMP‐008/A 

 

5.2 Library PVsyst study 
With 96 solar panels total produced energy is 12,84MWh/year. 
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6 Electrical connections and protections 
 
Determine where to put the fuses, its shape, the overvoltage protections, size of the magneto-
thermic protections and the section of the cables. 
 

6.1 Cables 
For the calculation of the cable cross sections they have been taken into account the following 
criteria: 
 
- Criterion of the maximum ampacity or heating: 
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 The conductor temperature Cable, working at full load and at steady state, shall not exceed in 
any time allocated the maximum allowable temperature of the materials used for the cable 
insulation. This temperature is specified in the particular rules of cables and usually 70 ° C for 
cables with thermoplastic insulation and 90 ° C for cable thermoset insulations. 
 
- Criteria voltage drop:  
The current flow through conductors, causes a loss of power carried by the cable, and a voltage 
drop or difference tensions in the origin and end of pipe. 
 

6.1.1 D.C. wiring section part 
 
Drivers must be designed for an intensity not less than 125% of the maximum intensity of the PV 
generator, which corresponds to the short circuit current conditions SCT. 
 
Imax = 1.25 x Icc = 6.5 A 
 
In our case, we will take as maximum intensity corresponding will be 5.2 A. 
The cross section of the cable will be one whose maximum allowable current Iz is greater or 
equal to the Imax calculated: 
 
In addition, through the following table, we can tell at first glance an order 
magnitude of the conductor cross section. 
We apply a correction factor in calculating maximum intensity 
permissible, according to Table E of the technical guide for the application of REBT based 
the number of circuits that go by the tray. Apply a factor of 0.75 by a 
6 grouping circuits as in parts several circuits are grouped. 
For a first estimate of the calculation of the cable section: 
Iz ≥ Imax 
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Imax ≤ Iz →	6,5A ≤0,75∙21A →	1,5 mm2 

 
 

6.1.2 Section wiring part A.C. 
 
The section covering is part of the installation transfer from the three-phase inverter output 
to the grid connection point. 
 
The rated current that can pour the inverter will: 
 

√3	 ∙ 	 ∙

13000

√3	 ∙ 400
18,7  

 
Imax= 1,25xI=23,3A 
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Imax ≤ Iz →	18,7A ≤0,75∙0,70∙37A→	6 mm2 
 
Cable lenght to grid connection point is unknown. 

6.2 Fuses 

6.2.1 D.C. side protections 
 
Voltage, overload device protects a driver if the following are verified 
terms: 
 

 
1,45 ∙  

Where: 
 
-IB Is the current job or use. 
- IN is the nominal current of the protective device. 
- IZ is the maximum permissible current for the element to be protected. 
- I2 is the conventional operating current of the protective device. (Melting 
fuses and tripping of circuit breakers). 
 
I2=5,2A 
Iz=21A 
 
The fuses to be used are 16A. 
Fuses installed will be DF2CN16 Schneider. 
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6.2.2 D.C. overvoltage protection 
The highest operating voltage of the PV strings, in our case 636 V. Therefore chosen is a varistor 
whose voltage steady discharge exceeds this value. 
CIRPROTEC PSM3 40/1000. 
 

6.2.3 A.C. protection 
 

1,45 ∙  
Iz=37A 
 
 

√3	 ∙ 	 ∙

13000

√3	 ∙ 400
18,7  

 
Therefore the switch rated current is 32 A 
 
Chosen switch: 
Merlin Gerin Multi 9 C32A 
 
At the point of connection low voltage network 300mA differential will be connected to protect 
from direct and indirect contacts. 
 
The differential switch:  
IID 63 300mA 
 
 
Element of overcurrent protection and overvoltage will install another three-phase magneto 
device, four poles, calibrated for total current generation. 
In this case the device is installed  
IC60N 40A 
 
For this part of the circuit is protected, analogously to the above calculations 
installed a circuit breaker rated current 32 A, as described above, and 
a differential switch 30mA for output branch inverter. 
 
 

7 Market list 
 
 
 

 Market list  

   TR11 Library Total Price € 

1 Supply equipment      

1.1 Solar panel Schott ASI 81 134 94 228  

1.2 Solarbloc Solarbloc 34degree angle 153 99 252  

1.3 Inverter Conext TL10000E - 1 1  
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1.4 Inverter Conext TL15000E 1 - 1  

  

2 Cables      

2.1 String connection 
cables D.C. 

Unipolar copper cable 4mm2  0,6/1kV Xlpe PVC 
coating (red and black) 

200m 150m 350m  

2.2 Structure earth Unipolar copper cable 4mm2  0,6/1kV Xlpe PVC 
coating 

20m 20m 40m  

2.3 Main earth Unipolar copper cable 4mm2  0,6/1kV Xlpe PVC 
coating 

50m? 50m? 100m
? 

 

2.4 Cable injection 
internal power 
network A.C. 

Supply Cable 5-pole 6mm2 of copper 
0.6 / 1kV PVC coated Xlpe 

50m? 50m? 100m
? 

 

2.5 Cable 
interconnection 
Inverter Box A.C. 

Unipolar copper cable 4mm2  0,6/1kV Xlpe PVC 
coating 

25m? 25m? 50m?  

2.6 Connection Cables 
to devices and 
boxes. 

Supply devices for connection cables, 
protection and boxes. (Surge protector MC3 
and 4, terminal blocks, 
ferrules, stuffing ....) 

200? 200? 400?  

  

3 Connection and 
protection boxes 

     

3.1 Junction boxes Thalassa PLM NSYPLM3025 box, IP66 UNE 
for modular installation. 
13 terminals 4mm2. 

1 1 2  

3.2 Protection boxes 
D.C. 

Schneider's NSYCRN54200 box, IP66 UNE 
for modular installation. 
4 fuses 16A DF2CN16 Schneider  
4 modular fuse holders 
6 varistors discharge PSM3 CIRPROTEC 
40/1000, 1000 
Vcc. 
3 terminals for land. 

1 1 2  

3.3 Measurement box Kaedra 13182 protection box 
4 digital voltmeter panels Chint600Vcc 
4 digital ampmeter panels Chint600Vcc 
8 16A fuses DF2CN16 Schneider 
8 modular fuse holders 

1 1 2  

3.4 A.C. output box Kaedra 13990 protection box IP66 
1 A.C. output PKF16F435 Schneider 380/400 V 
2 Magneto thermic protections Multi9 C32A 
three phase 4-pole 
1 differential interrupter 30mA IiD 40A 4-pole 

1 1 2  

3.5 D.C. output box Kaedra 13179 protection box IP66 
2 D.C. output PKY16F423 Schneider 380/400 V 
4 16A fuses DF2CN16 Schneider 
4 modular fuse holders 

1 1 2  

3.6 Differential 
protection 
power line injection  

Schneider 4-pole differential switch 63A IID. of 
300mA 

1 1 2  

3.7 Thermomagnetic 
protection power 

Schneider 4-pole thermomagnetic switch IC60N 
40A 

1 1 2  
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line injection 

  

4 Energy measuring 
equipment 

     

4.1 Network analyzer to 
counter mode 

A network analyzer house Circutor CVM-MINI-
ITFRS- 
485-C2 4-wire. 
3 Measuring transformers TC 5 thereof 40/5 A. 
home 

1 1 2  

  

5 Cable canalization       

5.1 D.C. part channeling Rejiband 60x600mm and connecting elements 60m 70m 130m  

5.2 Ground wire 
channeling 

Channeling halogen-free rigid tube Gaestopa 
H-20 TLH and connecting elements. 

20m? 20?m 40?m  

5.3 Channeling surface 
multiple locations 

Unex23 30 X 60 PVC and connection elements. 10m? 10?m 20?m  

  

       

 



2012 2013 2014 2015 2016 2017 R=A/B
GENER 24,259 23,957 19,766 22,456 19,236 27,752 2012 2013 2014 2015 2016 2017∆(2016-2015)
FEBRER 26,664 21569 18,839 23,430 19,334 18,003 1R. TRIMESTRE 76.2 62.9 55.2 47.4 33.61 41.06 22%
MARÇ 17,764 17866 17,060 19,055 19,273 17,033 2N. TRIMESTRE 53.6 41.5 46.8 32.5 28.09 27.17 -3%
ABRIL 14,810 14164 15,217 13,244 15,202 11,715 3R. TRIMESTRE 99.9 75.1 53.5 40.4 40.85 28.79 -30%
MAIG 17,139 13296 14,132 17,449 15,506 11,957 4T. TRIMESTRE 59.0 53.6 39.6 28.9 34.27 26.13 -24%
JUNY 19,383 14476 16,458 19,256 17,048 15,261 TOTAL 68.6 56.4 47.9 33.1 33.8 30.0 -11%
JULIOL 19,229 17472 20,349 20,857 20,074 14,754
AGOST 17,657 14882 17,061 15,454 15,217 12,875
SETEMBRE 16,282 15813 19,389 15,505 18,384 12,762
OCTUBRE 17,888 16028 18,273 14,007 14,626 6,919
NOVEMBRE 19,240 16369 18,635 13,040 18,891 15,814
DESEMBRE 20,568 19480 20,681 13,022 19,502 10,747

230,883 205,372 215,860 206,775 212,293 177,609
∆(2012-2013) -11%

∆(2017-2016)
-16%

2012 2013 2014 2015 2016 2017 ∆(2017-2016)

1R. TRIMESTRE 901 1023 1008 1369 1721 1529 -11%

2N. TRIMESTRE 957 1010 978 1537 1700 1433 -16%
3R. TRIMESTRE 532 641 1062 1424 1314 1403 7%
4T. TRIMESTRE 978 968 1456 1923 1547 1546 0%

3368 3642 4504 6253 6282 5911 -6%
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LCC – Study Provider 1 

 
 

 

 
 

Price
Price per product [Euro/product] 6.00 € 15.20 €

Lifetime [years] 1.14 y 4.60 y
Comparable number of replacements 4.04 n 1.00 n

Total Cost [€] 1,162.11 € 729.60 €
Duration

Lifetime [years] 5 y 5 y
Average yearly time usage [hours/year] 2,500 h/y 2,500 h/y

Total usage time [hours] 11500 h 11500 h
Number of purchases 48 n 48 n

Total [hours] 552000 h 552000 h

Maintenance
Number of years [years] 5 y 5 y

Units per year [work hour, kwp, page…] 42.11 n 0.00 n 0.385

Kg de CO2 

eq/kWh Study

Cost per unit [€] 7.50 € 0.00 €
Total [€] 1453 € 0 €

Energy costs http://markets.businessinsider.com/commodities/co2‐emissionsrechte

Price of energy [€/Kwhe €/Kwht] 0.11 € 0.11 €
Energy consumption [Watt e/t] 58 W 21 W

Lifetime energy consumption [kWh e/t] 32,016.00 kWh e/t 11,592.00 kWh e/t
Total energy cost [€] 3,572.54 € 1,293.50 €

Emissions
Kg of CO2/kWh 0.385 kg 0.385 kg

Total of CO2 avoided [ton] 0.000 t 7.863 t
Economic value of CO2 [€/ton] 11.32 € 11.32 €

Total economic value of avoided CO2 0.0 € 89.0 €
Total life cycle costs 6,187.27 € 1,934.09 €

5 years: ‐69% 4,253.18 €                          

Price CO2

Rented Office: ‐1

DIF

Lowest Price Environment-friendly Price

Factor de emisión (Kg 

de CO2 eq/kWh)

10 hs/dia_250 days

Price of electricity:0.111586 e‐conecta2018 
in P1

Price
Price per product [Euro/product] 6.00 € 15.20 €

Lifetime [years] 1.14 y 4.60 y
Comparable number of replacements 4.04 n 1.00 n

Total Cost [€] 387.37 € 243.20 €
Duration

Lifetime [years] 5 y 5 y
Average yearly time usage [hours/year] 2,500 h/y 2,500 h/y

Total usage time [hours] 11500 h 11500 h
Number of purchases 16 n 16 n

Total [hours] 184000 h 184000 h

Maintenance
Number of years [years] 5 y 5 y

Units per year [work hour, kwp, page…] 14.04 n 0.00 n 0.385

Kg de CO2 

eq/kWh Study

Cost per unit [€] 7.50 € 0.00 €
Total [€] 484 € 0 €

Energy costs http://markets.businessinsider.com/commodities/co2‐emissionsrechte

Price of energy [€/Kwhe €/Kwht] 0.11 € 0.11 €
Energy consumption [Watt e/t] 58 W 21 W

Lifetime energy consumption [kWh e/t] 10,672.00 kWh e/t 3,864.00 kWh e/t
Total energy cost [€] 1,190.85 € 431.17 €

Emissions
Kg of CO2/kWh 0.385 kg 0.385 kg

Total of CO2 avoided [ton] 0.000 t 2.621 t
Economic value of CO2 [€/ton] 11.32 € 11.32 €

Total economic value of avoided CO2 0.0 € 29.7 €
Total life cycle costs 2,062.42 € 644.70 €

5 years: ‐69% 1,417.73 €                          

DIF

Rented Office: Agents Comercials

Lowest Price Environment-friendly Price

Factor de emisión (Kg 

de CO2 eq/kWh)

Price CO2

10 hs/dia_250 days

Price of electricity:0.111586 e‐conecta2018 
in P1



 

 
 

 
 

 

 

Price
Price per product [Euro/product] 6.00 € 15.20 €

Lifetime [years] 1.14 y 4.60 y
Comparable number of replacements 4.04 n 1.00 n

Total Cost [€] 484.21 € 304.00 €
Duration

Lifetime [years] 5 y 5 y
Average yearly time usage [hours/year] 2,500 h/y 2,500 h/y

Total usage time [hours] 11500 h 11500 h
Number of purchases 20 n 20 n

Total [hours] 230000 h 230000 h

Maintenance
Number of years [years] 5 y 5 y

Units per year [work hour, kwp, page…] 17.54 n 0.00 n 0.385

Kg de CO2 

eq/kWh Study

Cost per unit [€] 7.50 € 0.00 €
Total [€] 605 € 0 €

Energy costs http://markets.businessinsider.com/commodities/co2‐emissionsrechte

Price of energy [€/Kwhe €/Kwht] 0.11 € 0.11 €
Energy consumption [Watt e/t] 36 W 18 W

Lifetime energy consumption [kWh e/t] 8,280.00 kWh e/t 4,140.00 kWh e/t
Total energy cost [€] 923.93 € 461.97 €

Emissions
Kg of CO2/kWh 0.385 kg 0.385 kg

Total of CO2 avoided [ton] 0.000 t 1.594 t
Economic value of CO2 [€/ton] 11.32 € 11.32 €

Total economic value of avoided CO2 0.0 € 18.0 €
Total life cycle costs 2,013.41 € 747.92 €

5 years: ‐63% 1,265.48 €                          

DIF

Rented Office: NBWEBS

Lowest Price Environment-friendly Price

Factor de emisión (Kg 

de CO2 eq/kWh)

Price CO2

10 hs/dia_250 days

Price of electricity:0.111586 e‐conecta2018 
in P1

Price
Price per product [Euro/product] 6.00 € 15.20 €

Lifetime [years] 1.14 y 4.60 y
Comparable number of replacements 4.04 n 1.00 n

Total Cost [€] 484.21 € 304.00 €
Duration

Lifetime [years] 5 y 5 y
Average yearly time usage [hours/year] 240 h/y 240 h/y

Total usage time [hours] 1104 h 1104 h
Number of purchases 20 n 20 n

Total [hours] 22080 h 22080 h

Maintenance
Number of years [years] 5 y 5 y

Units per year [work hour, kwp, page…] 17.54 n 0.00 n 0.385

Kg de CO2 

eq/kWh Study

Cost per unit [€] 7.50 € 0.00 €
Total [€] 605 € 0 €

Energy costs http://markets.businessinsider.com/commodities/co2‐emissionsrechte

Price of energy [€/Kwhe €/Kwht] 0.11 € 0.11 €
Energy consumption [Watt e/t] 36 W 18 W

Lifetime energy consumption [kWh e/t] 794.88 kWh e/t 397.44 kWh e/t
Total energy cost [€] 88.70 € 44.35 €

Emissions
Kg of CO2/kWh 0.385 kg 0.385 kg

Total of CO2 avoided [ton] 0.000 t 0.153 t
Economic value of CO2 [€/ton] 11.32 € 11.32 €

Total economic value of avoided CO2 0.0 € 1.7 €
Total life cycle costs 1,178.17 € 346.62 €

5 years: ‐71% 831.55 €                             

DIF

Training Courses

Lowest Price Environment-friendly Price

Factor de emisión (Kg 

de CO2 eq/kWh)

Price CO2

Occupation 2017 40*6hs.=240h

Price of electricity:0.111586 e‐conecta2018 
in P1



 

 
 

 
 

 

 

 

Price
Price per product [Euro/product] 6.00 € 15.20 €

Lifetime [years] 1.14 y 4.60 y
Comparable number of replacements 4.04 n 1.00 n

Total Cost [€] 1,452.63 € 912.00 €
Duration

Lifetime [years] 5 y 5 y
Average yearly time usage [hours/year] 600 h/y 600 h/y

Total usage time [hours] 2760 h 2760 h
Number of purchases 60 n 60 n

Total [hours] 165600 h 165600 h

Maintenance
Number of years [years] 5 y 5 y

Units per year [work hour, kwp, page…] 52.63 n 0.00 n 0.385

Kg de CO2 

eq/kWh Study

Cost per unit [€] 7.50 € 0.00 €
Total [€] 1816 € 0 €

Energy costs http://markets.businessinsider.com/commodities/co2‐emissionsrechte

Price of energy [€/Kwhe €/Kwht] 0.11 € 0.11 €
Energy consumption [Watt e/t] 58 W 21 W

Lifetime energy consumption [kWh e/t] 9,604.80 kWh e/t 3,477.60 kWh e/t
Total energy cost [€] 1,071.76 € 388.05 €

Emissions
Kg of CO2/kWh 0.385 kg 0.385 kg

Total of CO2 avoided [ton] 0.000 t 2.359 t
Economic value of CO2 [€/ton] 11.32 € 11.32 €

Total economic value of avoided CO2 0.0 € 26.7 €
Total life cycle costs 4,340.18 € 1,273.35 €

5 years: ‐71% 3,066.83 €                          

DIF

C‐D‐E: training courses ‐ presentations and meetings

Lowest Price Environment-friendly Price

Factor de emisión (Kg 

de CO2 eq/kWh)

Price CO2

Occupation 2017 100*6hs.=600h

Price of electricity:0.111586 e‐
conecta2018 in P1

Price
Price per product [Euro/product] 6.00 € 15.20 €

Lifetime [years] 1.14 y 4.60 y
Comparable number of replacements 4.04 n 1.00 n

Total Cost [€] 1,452.63 € 912.00 €
Duration

Lifetime [years] 5 y 5 y
Average yearly time usage [hours/year] 500 h/y 500 h/y

Total usage time [hours] 2300 h 2300 h
Number of purchases 60 n 60 n

Total [hours] 138000 h 138000 h

Maintenance
Number of years [years] 5 y 5 y

Units per year [work hour, kwp, page…] 52.63 n 0.00 n 0.385

Kg de CO2 

eq/kWh Study

Cost per unit [€] 7.50 € 0.00 €
Total [€] 1816 € 0 €

Energy costs http://markets.businessinsider.com/commodities/co2‐emissionsrechte

Price of energy [€/Kwhe €/Kwht] 0.11 € 0.11 €
Energy consumption [Watt e/t] 58 W 21 W

Lifetime energy consumption [kWh e/t] 8,004.00 kWh e/t 2,898.00 kWh e/t
Total energy cost [€] 893.13 € 323.38 €

Emissions
Kg of CO2/kWh 0.385 kg 0.385 kg

Total of CO2 avoided [ton] 0.000 t 1.966 t
Economic value of CO2 [€/ton] 11.32 € 11.32 €

Total economic value of avoided CO2 0.0 € 22.3 €
Total life cycle costs 4,161.56 € 1,213.12 €

5 years: ‐71% 2,948.43 €                          

DIF

A/B: training courses ‐ presentations and meetings

Lowest Price Environment-friendly Price

Factor de emisión (Kg 

de CO2 eq/kWh)

Price CO2

Occupation 2017 500 H

Price of electricity:0.111586 e‐conecta2018 
in P1
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Price
Price per product [Euro/product] 6.00 € 20.40 €

Lifetime [years] 1.14 y 4.60 y
Comparable number of replacements 4.04 n 1.00 n

Total Cost [€] 1,162.11 € 979.20 €
Duration

Lifetime [years] 5 y 5 y
Average yearly time usage [hours/year] 2,500 h/y 2,500 h/y

Total usage time [hours] 11500 h 11500 h
Number of purchases 48 n 48 n

Total [hours] 552000 h 552000 h

Maintenance
Number of years [years] 5 y 5 y

Units per year [work hour, kwp, page…] 42.11 n 0.00 n 0.385

Kg de CO2 

eq/kWh Study

Cost per unit [€] 7.50 € 0.00 €
Total [€] 1453 € 0 €

Energy costs http://markets.businessinsider.com/commodities/co2‐emissionsrechte

Price of energy [€/Kwhe €/Kwht] 0.11 € 0.11 €
Energy consumption [Watt e/t] 58 W 22 W

Lifetime energy consumption [kWh e/t] 32,016.00 kWh e/t 12,144.00 kWh e/t
Total energy cost [€] 3,572.54 € 1,355.10 €

Emissions
Kg of CO2/kWh 0.385 kg 0.385 kg

Total of CO2 avoided [ton] 0.000 t 7.651 t
Economic value of CO2 [€/ton] 11.32 € 11.32 €

Total economic value of avoided CO2 0.0 € 86.6 €
Total life cycle costs 6,187.27 € 2,247.69 €

5 years: ‐64% 3,939.58 €                          

Price CO2

Rented Office: ‐1

DIF

Lowest Price Environment-friendly Price

Factor de emisión (Kg 

de CO2 eq/kWh)

10 hs/dia_250 days

Price of electricity:0.111586 e‐conecta2018 
in P1

Price
Price per product [Euro/product] 6.00 € 20.40 €

Lifetime [years] 1.14 y 4.60 y
Comparable number of replacements 4.04 n 1.00 n

Total Cost [€] 387.37 € 326.40 €
Duration

Lifetime [years] 5 y 5 y
Average yearly time usage [hours/year] 2,500 h/y 2,500 h/y

Total usage time [hours] 11500 h 11500 h
Number of purchases 16 n 16 n

Total [hours] 184000 h 184000 h

Maintenance
Number of years [years] 5 y 5 y

Units per year [work hour, kwp, page…] 14.04 n 0.00 n 0.385

Kg de CO2 

eq/kWh Study

Cost per unit [€] 7.50 € 0.00 €
Total [€] 484 € 0 €

Energy costs http://markets.businessinsider.com/commodities/co2‐emissionsrechte

Price of energy [€/Kwhe €/Kwht] 0.11 € 0.11 €
Energy consumption [Watt e/t] 58 W 22 W

Lifetime energy consumption [kWh e/t] 10,672.00 kWh e/t 4,048.00 kWh e/t
Total energy cost [€] 1,190.85 € 451.70 €

Emissions
Kg of CO2/kWh 0.385 kg 0.385 kg

Total of CO2 avoided [ton] 0.000 t 2.550 t
Economic value of CO2 [€/ton] 11.32 € 11.32 €

Total economic value of avoided CO2 0.0 € 28.9 €
Total life cycle costs 2,062.42 € 749.23 €

5 years: ‐64% 1,313.19 €                          

DIF

Rented Office: Agents Comercials

Lowest Price Environment-friendly Price

Factor de emisión (Kg 

de CO2 eq/kWh)

Price CO2

10 hs/dia_250 days

Price of electricity:0.111586 e‐conecta2018 
in P1



 

 

 

 

 

Price
Price per product [Euro/product] 6.00 € 20.00 €

Lifetime [years] 1.14 y 4.60 y
Comparable number of replacements 4.04 n 1.00 n

Total Cost [€] 484.21 € 400.00 €
Duration

Lifetime [years] 5 y 5 y
Average yearly time usage [hours/year] 2,500 h/y 2,500 h/y

Total usage time [hours] 11500 h 11500 h
Number of purchases 20 n 20 n

Total [hours] 230000 h 230000 h

Maintenance
Number of years [years] 5 y 5 y

Units per year [work hour, kwp, page…] 17.54 n 0.00 n 0.385

Kg de CO2 

eq/kWh Study

Cost per unit [€] 7.50 € 0.00 €
Total [€] 605 € 0 €

Energy costs http://markets.businessinsider.com/commodities/co2‐emissionsrechte

Price of energy [€/Kwhe €/Kwht] 0.11 € 0.11 €
Energy consumption [Watt e/t] 36 W 20 W

Lifetime energy consumption [kWh e/t] 8,280.00 kWh e/t 4,600.00 kWh e/t
Total energy cost [€] 923.93 € 513.30 €

Emissions
Kg of CO2/kWh 0.385 kg 0.385 kg

Total of CO2 avoided [ton] 0.000 t 1.417 t
Economic value of CO2 [€/ton] 11.32 € 11.32 €

Total economic value of avoided CO2 0.0 € 16.0 €
Total life cycle costs 2,013.41 € 897.26 €

5 years: ‐55% 1,116.15 €                          

DIF

Rented Office: NBWEBS

Lowest Price Environment-friendly Price

Factor de emisión (Kg 

de CO2 eq/kWh)

Price CO2

10 hs/dia_250 days

Price of electricity:0.111586 e‐conecta2018 
in P1

Price
Price per product [Euro/product] 6.00 € 20.00 €

Lifetime [years] 1.14 y 4.60 y
Comparable number of replacements 4.04 n 1.00 n

Total Cost [€] 484.21 € 400.00 €
Duration

Lifetime [years] 5 y 5 y
Average yearly time usage [hours/year] 240 h/y 240 h/y

Total usage time [hours] 1104 h 1104 h
Number of purchases 20 n 20 n

Total [hours] 22080 h 22080 h

Maintenance
Number of years [years] 5 y 5 y

Units per year [work hour, kwp, page…] 17.54 n 0.00 n 0.385

Kg de CO2 

eq/kWh Study

Cost per unit [€] 7.50 € 0.00 €
Total [€] 605 € 0 €

Energy costs http://markets.businessinsider.com/commodities/co2‐emissionsrechte

Price of energy [€/Kwhe €/Kwht] 0.11 € 0.11 €
Energy consumption [Watt e/t] 36 W 20 W

Lifetime energy consumption [kWh e/t] 794.88 kWh e/t 441.60 kWh e/t
Total energy cost [€] 88.70 € 49.28 €

Emissions
Kg of CO2/kWh 0.385 kg 0.385 kg

Total of CO2 avoided [ton] 0.000 t 0.136 t
Economic value of CO2 [€/ton] 11.32 € 11.32 €

Total economic value of avoided CO2 0.0 € 1.5 €
Total life cycle costs 1,178.17 € 447.74 €

5 years: ‐62% 730.43 €                             

DIF

Training Courses

Lowest Price Environment-friendly Price

Factor de emisión (Kg 

de CO2 eq/kWh)

Price CO2

Occupation 2017 40*6hs.=240h

Price of electricity:0.111586 e‐conecta2018 
in P1



 

 

 

 

Price
Price per product [Euro/product] 6.00 € 20.40 €

Lifetime [years] 1.14 y 4.60 y
Comparable number of replacements 4.04 n 1.00 n

Total Cost [€] 1,452.63 € 1,224.00 €
Duration

Lifetime [years] 5 y 5 y
Average yearly time usage [hours/year] 600 h/y 600 h/y

Total usage time [hours] 2760 h 2760 h
Number of purchases 60 n 60 n

Total [hours] 165600 h 165600 h

Maintenance
Number of years [years] 5 y 5 y

Units per year [work hour, kwp, page…] 52.63 n 0.00 n 0.385

Kg de CO2 

eq/kWh Study

Cost per unit [€] 7.50 € 0.00 €
Total [€] 1816 € 0 €

Energy costs http://markets.businessinsider.com/commodities/co2‐emissionsrechte

Price of energy [€/Kwhe €/Kwht] 0.11 € 0.11 €
Energy consumption [Watt e/t] 58 W 22 W

Lifetime energy consumption [kWh e/t] 9,604.80 kWh e/t 3,643.20 kWh e/t
Total energy cost [€] 1,071.76 € 406.53 €

Emissions
Kg of CO2/kWh 0.385 kg 0.385 kg

Total of CO2 avoided [ton] 0.000 t 2.295 t
Economic value of CO2 [€/ton] 11.32 € 11.32 €

Total economic value of avoided CO2 0.0 € 26.0 €
Total life cycle costs 4,340.18 € 1,604.55 €

5 years: ‐63% 2,735.63 €                          

DIF

C‐D‐E: training courses ‐ presentations and meetings

Lowest Price Environment-friendly Price

Factor de emisión (Kg 

de CO2 eq/kWh)

Price CO2

Occupation 2017 100*6hs.=600h

Price of electricity:0.111586 e‐conecta2018 
in P1

Price
Price per product [Euro/product] 6.00 € 20.40 €

Lifetime [years] 1.14 y 4.60 y
Comparable number of replacements 4.04 n 1.00 n

Total Cost [€] 1,452.63 € 1,224.00 €
Duration

Lifetime [years] 5 y 5 y
Average yearly time usage [hours/year] 500 h/y 500 h/y

Total usage time [hours] 2300 h 2300 h
Number of purchases 60 n 60 n

Total [hours] 138000 h 138000 h

Maintenance
Number of years [years] 5 y 5 y

Units per year [work hour, kwp, page…] 52.63 n 0.00 n 0.385

Kg de CO2 

eq/kWh Study

Cost per unit [€] 7.50 € 0.00 €
Total [€] 1816 € 0 €

Energy costs http://markets.businessinsider.com/commodities/co2‐emissionsrechte

Price of energy [€/Kwhe €/Kwht] 0.11 € 0.11 €
Energy consumption [Watt e/t] 58 W 22 W

Lifetime energy consumption [kWh e/t] 8,004.00 kWh e/t 3,036.00 kWh e/t
Total energy cost [€] 893.13 € 338.78 €

Emissions
Kg of CO2/kWh 0.385 kg 0.385 kg

Total of CO2 avoided [ton] 0.000 t 1.913 t
Economic value of CO2 [€/ton] 11.32 € 11.32 €

Total economic value of avoided CO2 0.0 € 21.7 €
Total life cycle costs 4,161.56 € 1,541.12 €

5 years: ‐63% 2,620.43 €                          

DIF

A/B: training courses ‐ presentations and meetings

Lowest Price Environment-friendly Price

Factor de emisión (Kg 

de CO2 eq/kWh)

Price CO2

Occupation 2017 500 H

Price of electricity:0.111586 e‐conecta2018 
in P1
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