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ecoFridge – Safety & Technical Q&A
Design

1. Which design criteria is the pressure vessel built to? More specifically: what criteria are the vessel and associated pipework built and tested to, as it falls outside ADR which gives the material strength test requirements, based on the type of class carried. The amount of ullage space as a percentage of the vessel is also part of the design.
a. Our vessel is designed according to standards: BS EN 1251-1, 2, 3: 2000. 
Our tanks are certified as per hazmat criteria for this specific application of low pressure LN2 operation.  ABS, a registered certifier, has certified our design and each production system as per UK requirements, EU requirements and US requirements.  We adhere to all required welding, testing, operating pressure and working pressures and we meet UK structural codes and ASME codes for working low pressure vessels.  We do not need ADR.
2. What safety systems are built into the nitrogen side of the ecoFridge system in the event of a fire? 

a. Liquid nitrogen is the best means for extinguishing a fire. Our vessel has two safety valves with set pressure 1.2 and 1.5 bar. 

3. In the event of the trailer catching fire and possible heat damage is caused to the outer vessel, will the RV’s have sufficient flow rate to prevent the pressure build up to the extent the inner vessel could explode?
a. A rather complicated calculation shows that the inner vessel could explode if a heat influx into it exceeds 59 kW. For comparison: if the insulation space is filled with gas at 1 bar pressure, heat influx does not exceed 0.5 kW. 
4. Is there a P&ID for the system (P&ID is a drawing which shows the Process and Instrumentation of the system, which include valve identification)
a. Please, see attached Hydraulic Schema.
5. What certification is provided for the vessel, RV’s etc?
a. ABS certification is provided for our vessel. 

6. What is the Procedure for preparing a warm vessel for loading? 

a. The liquid nitrogen flow into the vessel is regulated to ensure the pressure in the vessel does not exceed 1.2 bar. 

7. In the event of a loss of insulation, what relief/vent devices are fitted to reduce the vessel from over pressurisation? 

a. The vessel has two safety valves with set pressure 1.2 and 1.5 bar. 

8. What testing has been carried out which allows the valves to last for 10yrs?
a. The valve lifetime is based on an estimated calculation and is an approximate age. These calculations are based on valve operation from a number of resources of 1-1, 5*106 (according to the supplier information). Approximate average frequency of operations for each of the valves is known from experiments, but can be changed depending on varying conditions.
9. What system is there for the driver to know when the vessel is full, i.e. trycock, gauge? 

a. There is a control panel with a display which shows the nitrogen quantity in the vessel. 

10.  Is there any calibration requirement of the equipment to ensure the vessel is never overfilled, which can cause a rapid pressure rise. What happens in the event of the “Pressure Differential Valve” failing.

a. The filling line becomes closed, when the vessel is filled with liquid to 95 %. In case of the differential level sensor failure the filling line becomes closed too. 

Maintenance 

Answers to the following questions (and to any other questions) are in the Maintenance Manual. 

11. What precautions have to be taken by a garage if the trailer goes into the workshop for maintenance to the brakes etc.?
a. The service agent / garage must have appropriate ventilation, O2 sensors displaying oxygen levels and a signalling system. 
12. Training of personnel in the event the vessel is allowed to warm up i.e. cold shocking,
13. Preparation for workshop entry
14. Inspection maintenance and repair of the vessel and components.
15. Inspection and testing of electronic equipment.
16. In the event of a breakdown will the driver have the ultimate responsibility for the trailer when attended by the breakdown company?
17. I am sure there are other questions that may arise when risk assessments are carried out.  
18.  If a component fails such as a safety valve or the pressure differential valve, what happens to the system? Can a driver bypass any safety failure device? 

a. Our system has two safety valves and one vent (drain) valve. The Driver can not bypass valves.
19.  I notice the safety valves vent into the enclosed panel, which with a push on electrical connector, it is an environment, which can cause the terminals to corrode. 

a. The electrical connector is sealed hermetically. 

