National Institute for Biological Standards and Control

UKSCB.
User Requirement Specification
Liquid Nitrogen Refrigerators
Purpose

To provide a specification for liquid nitrogen (LN2) storage refrigerators used for the frozen storage of mammalian cell lines including human stem cell lines.
Definitions

LN2 refrigerator – An ultra-low temperature storage container which can provide an internal temperature at or close to that of liquid nitrogen (-196°C) for the long-term storage of frozen or vitrified cells.

Heat shunt – A device (usually a metal plate) that provides passive cooling to the top of the storage refrigerator in order to reduced the temperature differential that exist in the vapour phase between the bottom and the top of the refrigerator.

Inventory system – a series of removable compartments or racks that provide discrete identifiable locations for the storage of materials.

Vapour phase platform – A metal platform within the storage refrigerator that sits directly above the liquid nitrogen.

Vapour phase storage – Storage of cells in an inventory system housed on a vapour phase platform within the cold gas phase that exists above liquid nitrogen.

Restrictions

This document is restricted to use in the UK Stem Cell Bank.  It may also be used for LN2 refrigerators located in the NIBSC Cryostore or for refrigerators purchased and controlled by the UKSCB at off-site storage locations.

This document does not apply to small devices for storage of materials at LN2 temperatures such as dewars (30 - 50 litre capacity) or dry-shippers, nor to larger LN2 storage vessels (50 - 250 litre capacity) used to store the LN2 refrigerant or bulk storage tanks (9000 litre capacity or 50000 litre capacity which may be used to maintain LN2 levels within the refrigerator).  The specification does not apply to systems in which product is stored under liquid nitrogen.
Applicable documents

Human Tissue Authority Directions

Rules and Guidance for Pharmaceutical Manufactures and Distributors. MHRA, 2017.
EU Cells and Tissues Directive 2004/23/EC and its associated technical directives 2006/17/EC, 2006/86/EC and 2012/39/EU.
Bulk Liquid Argon or Nitrogen Storage at Users Premises. Revision 1:1998. BCGA Code of Practice CP21.

The Safe Use of Liquid Nitrogen Dewars up to 50 Litres. BCGA Code of Practice CP30.

Storage of Liquid Nitrogen. EMS Guidance Note 19.  MRC 2001.

The Use of Liquid Nitrogen.  MRC H&S Policy and Guidance Note 2000.

NIBSC local H&S policy
User Requirement Specification

General Requirements

Liquid nitrogen refrigerators for use by the UKSCB shall:
· Comply with all relevant current UK and EU safety standards.
· Comply with all relevant UK and EU test standards.
· Be supplied with all relevant documentation including installation, operation and maintenance manuals, spare list, preventative maintenance schedule, materials certification, calibration certification, FAT results, commissioning protocols and results.
· Be supplied with verifiable LN2 consumption figures (litres/day) for comparative purposes
N.B.  The LN refrigerators will be supplied from a bulk storage tank.  This tank operates at a nominal supply pressure of 3 – 4 Bar.  The pressure relief valve on the bulk tank should have the lowest pressure setting of any relief valve fitted to the liquid nitrogen storage and distribution system including that on any liquid nitrogen refrigerator.
· The flexible supply hose linking the LN2 refrigerator to the vacuum-insulated pipe-work shall have a pressure rating of not less than 10 bar

· Any block valve or control valve fitted to the supply side of LN2 refrigerator shall have a pressure rating of not less than 10 bar

· Any relief valve incorporated into the LN2 refrigerator shall have a pressure rating of not less than 10 bar or, shall be removable, so that a pressure relief line can be installed on the vacuum-insulated supply line, without voiding the warranty.
Specific Requirements

Liquid nitrogen refrigerators for use by the UKSCB (except stand-alone vessels such as SCB/FLN/008) shall be:
· Capable of connection to an external reservoir of liquid nitrogen.
· Equipped with a LN2 non-return valve.
· Equipped with auto-fill.
· Capable of one-fill-all-fill
· Equipped with dual solenoid valves or compressed air-activated ball valves to ensure uninterrupted delivery of LN2
· Fitted with an automatic warm-gas by-pass valve to permit venting of the LN2 supply line prior to supply of LN2 to the tank.
· Capable of holding the product separate from the liquid nitrogen used to maintain the ultra-low temperature (i.e. product is not to be stored under liquid nitrogen). 
· Equipped with a user-specified inventory system.
· Designed so as to minimise splashing of the inventory system and product during LN2 filling.
· Designed so as to minimise the consumption of LN2 by the system.
· Designed, either through an integral device or through the addition of a heat shunt or similar device, to minimise the vertical temperature gradient between the top and bottom of the tank.
N.B. Where the LN2 refrigerator utilises a vapour or gas phase platform as a means to maintain the separation of product and liquid nitrogen, it shall be made of stainless steel and be removable.

· Made of materials resistant to common cleaning and disinfection solutions including alcohols, quaternary ammonium compounds, and peracetic acid.
· Equipped with a visual display for temperature and LN2 level.
· Equipped with programmable audible/visible, high/low temperature and LN2 level alarms.
· Capable of connection to a remote alarm and monitoring system.
· Capable of incorporating an additional temperature transducer within the storage chamber.
Performance Requirements

When operating under normal conditions in the presence of the specified inventory system, liquid nitrogen refrigerators for use by the UKSCB shall have:
· A temperature lower than or equal to -160°C at the top of the inventory system under the lid.
· A temperature lower than or equal to -190°C at the bottom of the inventory system.
· A vertical temperature differential of ≤ 36°C between the top and bottom of the refrigerator chamber.
· A horizontal temperature differential of ≤ ±5°C at any vertical point within the refrigerator chamber.
· A recovery time to 90% of the average below lid temperature of ≤ 10 minutes after opening the lid for 1 minute.
END.
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