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Annex C – Technical Data Sheet of the requested product 
“Cod. 37_18 Open procedure for the supply and installation of a solid oxide fuel cells (SOFC) pilot system fueled with LPG”
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Technical description

INTRODUCTION
Sardegna Ricerche within the “Complex project: Smart grid for efficient energy management” is going to purchase a pilot system of SOFC (Solid Oxide Fuel Cell) for electric energy generation. The system, that will be installed at Sardegna Ricerche - Renewable Energy Platform, has to be characterized by a nominal power within the range of 9 ÷ 11 kW, as to cover the base load of the building. Such an electric energy production system will allow an increase of energy efficiency, due to the expected average electric conversion efficiency of SOFC, that is around 50%. Moreover, with the additional use of the cogenerated thermal component, such a system allows reaching the energy conversion efficiency of about 80%. Such an efficiency is significantly higher when compared to the typical efficiency of the Sardinian electric grid, which is around 33%. The SOFC pilot system working together with other electric energy generators, will become a best practice demonstrator in the field of energy management in the regional territory. Moreover, it will become a test bench where analysis, tests and trainings will be carried out.

1. OBJECT OF THE PROCEDURE
The object of the procedure is the supply and installation of a pilot plant of Solid Oxide Fuel Cell - SOFC with a total nominal power output in the range of 9 ÷ 11 kWe. The proposed fuel cell pilot system has to be fueled by LPG.
The system must be transported and unloaded free at destination Z.I. Macchiareddu, VI Strada Ovest – 09010 UTA (CA), Italy according to the indications given by Sardegna Ricerche’s staff. The system must be further installed in accordance with all the best practices and all the necessary connections (electric energy, water, fuel line, Ethernet connection etc.) have to be realized.

2. MINIMUN TECHNICAL REQUIREMENTS
The following table shows the minimum technical requirements of the supply.
Minimun technical requirements
Fuel cell type 
Solid Oxide Fuel Cell - SOFC
Fuel type 
LPG
Electric power - output 
The system must guarantee a constant electric power output in the range of 9 ÷ 11 kWe. The system output needs to be interfaced with a three phase electric grid (AC) as to guarantee the correct balance of the loads of the building. For this reason, it is required that the system is equipped with a suitable electronic converter, appropriately connected and configured for interfacing with the three phase network and for ensuring the correct functioning of the SOFC
Electrical efficiency
At least 45%
Heat recovery system
Overall efficiency of the cell (electric + thermal) in nominal mode, with water entering the heat recovery section at 30 °C, not less than 70%. It is understood that the overall efficiency is calculated with the same lower heating value provided for the calculation of electrical efficiency.
Possibility of recovery of thermal energy with water entering the thermal recovery section equal to at least 50°C (regardless of the value of overall efficiency in these conditions).
Environmental working conditions 
Both the electrical efficiency and thermal efficiency have to be guaranteed in the environmental working temperature range of +5°C ÷ +45°C
Warranty and technical assistance
It is required the necessary technical assistance and maintenance aimed at guarantee the optimal functioning of the proposed system for at least 24 months (4 semesters). The assistance must cover all maintenance activities, including periodical components check-ups and, if needed, also on-site replacement of stacks
Monitoring of the system
The pilot plant must be provided with a monitoring system (on 24h / 7days basis) able to monitor main parameters (among which: real time electrical efficiency, fuel input, power output etc.) of the system and to give an access to the historical data
Sensors - safety
It is required that the pilot system is equipped with suitable gas sensors able to detect and signal any leaks of toxic and/or explosive gases that could form during the chemical and/or electrochemical reactions inside the system
Disposal at the end of life 
It is required the disposal of the SOFC pilot plant at the end of life and in any case when it is requested by Sardegna Ricerche
Electrical and mechanical components and materials 
All the electrical and mechanical components and materials needed for the correct installation of the pilot system according to related regulations must be included

3. INSTALLATION SITE
The SOFC pilot plant must be suitable for outdoor installation. It is required that the cells and the whole system of conditioning, monitoring and control are installed inside an appropriate container included in the furniture. Such a container must be installed and positioned by the contractor, considering the available area indicated as a pink rectangle in the following planimetry.
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4. OTHER SERVICES
An on-site training course dedicated to the staff indicated by Sardegna Ricerche. The training has to include:
	Training on the system functioning in all operating conditions;
	Training on hardware, software and monitoring system;
	Training on basic maintenance procedure.

	Moreover, it is also required the declaration of conformity and assistance during the entire authorization procedure for the correct connection of the cells to the electrical network, in accordance with the regulations in force;
	Preparation of documentation for access to tax relief provided by current legislation for this type of installation.


5. TIME FOR SUPPLY AND INSTALLATION
It is required that the supply, installation and start-up of the SOFC pilot plant take place at the latest within 240 days after the order.

6. NOTES
It is also requested to include in the supply: 
- all the activities and operations needed for the correct execution of the service in compliance with the law requirements;
- all additional burden for installation and connections of the proposed system, connection to the grid, tests, start-up, operational checks and anything else necessary for the delivery of the fully functional system (necessary support structures, monitoring and control system, protections...);
- all the burden necessary to guarantee the proper functionality of the system in compliance with current regulations and with the technical offer;  
- all direct and indirect costs associated with on-site training courses and assistance and maintenance services;
- all charges related to the disposal of any waste produced during the delivery, installation and commissioning of the with the SOFC system; 
- expenses connected with the signing of contract and activation of final deposit.
All the machinery and work equipment that will be used by workers during the installation must fulfill all the specific legislative requirements, be suitable for the activities to be carried out, guarantee the health and safety conditions to the workers and be adequate for the work to be performed.
Sardegna Ricerche will verify the correct execution of the service and the full respect of what is reported in the present technical sheet. The positive outcome of the verification of the service execution is essential for the conclusion of the payment. The service must be carried out in a professional manner and without damaging the components of the system. The economic operator shall be jointly and severally liable for any damage caused to the goods during the performance of the service for a maximum amount equal to the value invoiced Sardegna Ricerche for the purchase of the equipment itself.





