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Technical Specifications 
Laboratory stand for syngas conversion and catalytic transformation of gaseous mixtures into hydrogen

The subject of performance is the delivery of a fully functional laboratory stand for syngas conversion and catalytic transformation of gaseous mixtures into hydrogen.
The performance also includes the installation of the equipment. The subject of performance also includes the transportation to the place of performance and operator training in the scope of at least 2 x 6 hours. 
Equipment manufacturer				to be added by the tenderer
Exact type designation of the device		to be added by the tenderer
Laboratory stand for syngas conversion and catalytic transformation of gaseous mixtures into hydrogen must meet at least the following criteria:
	Basic technical parameters
	Required values = must be met at least!
	Value of the offered equipment

	The stand must consist of a pressure reactor body with an internal diameter in the range of 2.5 to 3 cm; heated reactor length in the range of 75 – 110 cm, The reactor must be designed for a min. 345 bar at a design temperature of min. 550 °C; The maximal operating temperature at least 550 °C; The reactor body must be made of stainless steel T316 or better
	YES
	The tenderer shall indicate YES/NO

	The device must be equipped with a replaceable safety component – pressure resistance Min. certified 200 bar – e.g. rupture disk; The delivery must include at least 1 spare safety device min. certified 200 bar
	YES
	The tenderer shall indicate YES/NO

	The device must be equipped with a 3-point internal temperature measurement system with optional placement of measuring points inside the reactor – the position of the measuring points will be specified with the winner of the tender; the thermocouple must have at least the same chemical resistance as stainless steel T316, or be installed in a protective thermowell with these properties
	YES
	The tenderer shall indicate YES/NO

	The device must be equipped with a software-controlled heating system with at least three independent zones capable of reaching a temperature in the reactor of min. 500 °C, the heating must have at least 3 temperature sensors (one in each zone).
	YES
	The tenderer shall indicate YES/NO

	The device must be equipped with at least one pressure gauge in the range of 0 - 200 bar and at least one pressure sensor 0 - 200 bar capable of communicating with the control system
	YES
	The tenderer shall indicate YES/NO

	The delivery must include a complete structure with mounting of all technological components.
	YES
	The tenderer shall indicate YES/NO

	The stand must have at least 4 gas feed lines that together open into one inlet into the reactor head
Each line must include at least:
· valves for shutting off the gas flow into the system
· a filter 
· a gas backflow prevention system (check valve)
· The stand must have at least 4 MFCs for (H2, CH4, CO2 and N2) with a flow rate of 50 nl/h
· bypass with a needle valve that bypasses the MFC
	YES
	The tenderer shall indicate YES/NO

	The stand must be equipped with a liquid feed line opening into the reactor head or connected to the gas feed line just above the reactor head; the route must include an HPLC pump and a Coriolis flow meter; the liquid feed line must have a backflow prevention system (check valve) and at least 1 valve for closing the line
	YES
	The tenderer shall indicate YES/NO

	The stand must have – a high-pressure pump capable of operating at a pressure of at least 150 bar, min. flow rate range 0-25 ml/min, controlled by the stand control system
	YES
	The tenderer shall indicate YES/NO

	The stand must include a Coriolis flow  meter that works together with the pump for precision dosing and data recording. The range of coriolis flow meter must be et least in accordance with the parameters of the dosing pump.
	YES
	The tenderer shall indicate YES/NO

	The stand must have at least 1 liquid-cooled exchanger (cooler) made of stainless steel T316 or better on the reactor outlet line
	YES
	The tenderer shall indicate YES/NO

	The stand must have at least 1 liquid separator made of stainless steel T316 on the reactor outlet route after the cooler; with a volume of min. 500 ml; Equipped with a manual drain valve; the separator must be equipped with a valve for its depressurization; The stand must have manual back pressure regulator at least range 0 -200 bar
	YES
	The tenderer shall indicate YES/NO

	[bookmark: _Hlk154682121]The stand must have a control system capable of simultaneously controlling:
· min. 5 mass flow meters (MFC)
· min. 1 HPLC pump 
· reactor heating with temperature program 
· 5 pneumatic valves 
capable of displaying and recording values:
· System pressure
· Reactor and heating jacket temperatures – each thermocouple
· Current flow rates on the MFC (min. 5 pcs)
· Current value on Coriolis flow meters (min. 2 pcs)
· Weight on the scale
	YES
	The tenderer shall indicate YES/NO

	The control system must have the ability to set an emergency shutdown of the reactor due to exceeding the set temperature or pressure value (stopping the flow meters, closing electronically controlled valves, if the system is equipped with them, disconnecting the HPLC pump).
	YES
	The tenderer shall indicate YES/NO

	All valves and fittings installed on the stand must be designed for pressure resistance of min. 200 bar
	YES
	The tenderer shall indicate YES/NO

	Dimensions – the width × height × depth of the stand shall not exceed 140 × 220 × 70 cm.
	YES
	The tenderer shall indicate YES/NO

	The stand must include a scale with continuous readout capability and a range of at least 0-5 kg.
	YES
	The tenderer shall indicate YES/NO

	Connection to the electrical network 230 VAC 50 Hz or 400 VAC 3F 50Hz approved for the EU
	YES
	The tenderer shall indicate YES/NO


The information is to be completed by the Economic Operator in accordance with the technical data of the offered device.
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