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1 INTRODUCTION

This document establishes requirements for ensuring all work involving liquid nitrogen (LN2)
is carried out by competent people working to a pre defined and agreed safe systems of work
when using, storing or disposing of liquid nitrogen within the laboratory setting. It defines the
training requirements and content of local rules that must be met and adhered to.

The purchase, use and maintenance of vessels, pressure equipment and gas alarm systems is
covered in detail in Safety Guide 46 Part 1 Management and Safe Use of Work Equipment.
This describes the management systems required to purchase, use and maintain all types of
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4 RESPONSIBILITIES

All staff and students are responsible for

1l

Ensuring they do not carry out any work with liquid nitrogen unless they

o0 Are aware of the hazards and risk assessment findings related to the use of liquid
nitrogen in the specific area in which they are working. For liquid nitrogen this
MUST include a documented “worst case scenario” calculation (see appendix 2).

0 Are trained and authorised to move, use, dispense or dispose of liquid nitrogen.

0 Have carried out pre-use checks, as defined in the safe system of work or
operating procedure.

Reporting immediately any incidents, faults, damage or safety concerns regarding the
equipment or facilities where work involving liquid nitrogen is carried out.

Not attempting to dispense liquid nitrogen outside of normal working hours (see CoP
7 Outside Normal Working Hours).

Heads of Schools and Functions Heads of Schools and Heads of Function are responsible for
establishing arrangements to ensure that where their School /Function is undertaking work
with liquid nitrogen or where their School is facilitating a third party to use UoR facilities for
this activity, that work complies with the requirements of this Code of Practice including:

1

1

Identify any work with liquid nitrogen under the Schools or Function’s ownership or
control.

Define responsibilities for the laboratories and storage facilities where liquid nitrogen
is in use by designating a named individual as laboratory manager and ensuring local
rules are devised, implemented and enforced by the laboratory manager; guidance on
these rules will be provided by local HSCs and the Scientific safety advisor

Define responsibilities for assessing risk and identifying competence requirements
related to the safe delivery, dispensing, storage and use of liquid nitrogen.

Devise and, where necessary, document adequate safe systems of work.

Provide suitable and sufficient induction and training and keep records of individual’s
attendance and competency assessment and sign off following training.

Ensure that where control measures, such as oxygen depletion or gas detection alarm
system are in place, that these are maintained, calibrated and routinely tested.

Develop, where necessary document, communicate, train and exercise emergency
responses to foreseeable emergency situations arising from the use of liquid nitrogen,
where determined as necessary by risk assessment Accidents and spillages are
reported to H&S Services for investigation allocation

out of hours working is prohibited

Scientific Safety Advisor is responsible for

1

Developing, updating and reviewing policies, standards and providing advice on local
rules and systems of work with liquid nitrogen
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1

Assist in the provision of suitable training for those involved in activities using liquid
nitrogen

Assessing the suitability and quality of training delivered

Investigating accidents, incidents and near misses involving liquid nitrogen and the
provision of advice on remedial actions

Advising Schools and Estates & Facilities on the suitability of cryogenic storage
facilities and equipment.

Supervisors

Supervisors are responsible for ensuring that all activities meet the requirements of this Code
of Practice, including:

1l

1

a suitable and sufficient risk assessment is carried out for all activities involving liquid
nitrogen

that this assessment includes emergency arrangements and documents spills
procedures, taking into account the volume, location and hazard(s) of the spillage.

all persons working under their supervision have received appropriate training and
information, including awareness of risks, appropriate control measures to apply, and
emergency procedures;

they provide or organise appropriate supervision to assess and monitor competence
of persons under their control to work safely;

all accidents and spillages are reported to H&S Services;

Full Time Health and Safety co-ordinators/Health and Safety managers are responsible for

1l

Including relevant safety information in the local induction of all staff and students
into facilities where liquid nitrogen is used and/or stored. This is to include (but is not
limited to);

- Hazards associated with liquid nitrogen
- Emergency response in the event of a spillage and/or an alarm condition
- Ensuring that prohibition of out of hours liquid nitrogen use is communicated

Provision of training for laboratory users of liquid nitrogen. This will cover category 1
and 2 outlined below. (category 3 will be provided by Gas Safe Ltd or the Scientific
Safety Advisor).

The three categories of user and required training are as follows, delivered in
accordance with the individuals training need ;

Category 1: Awareness training

Category 2: Pouring from Dewars (“onions”) and use of small
quantities within the laboratory (<5L)

Category 3: Decanting from pressure vessels.

Reviewing the calculations provided on any risk assessment relating to the use of
liquid nitrogen.
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I Closed toe shoes or boots (not Wellingtons) that will not
1 Shoes i i ; -
allow liquefied gas to enter them in the event of a spill.
f No metal jewellery, rings or watches should be worn on
T General hands or wrists while transferring cryogenic liquids.

Table 1 Personal Protective Equipment for Cryogenic Gases and Liquids

5.1 Storage and use

There are 2 types of liquid nitrogen containers commonly used at the University of Reading.
The terminology is not specifically defined and it is common to refer to any liquid nitrogen
vessel as a Dewar (named after Sir James Dewar, the inventor of the vacuum flask). The
distinction is to be made between non-pressurised vessels and pressurised vessels
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5.4 Areasignage

Any room or area in which cryogenic liquids are stored, dispensed or used must display
appropriate hazard warning signage — see below.

The warning triangle (above left) must be used in all locations. Where the worst case scenario
calculation result was below 19% the risk of asphyxiation sign (above middle) must be
displayed
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5.9 Storage of samples in liquid nitrogen

When samples are removed from liquid nitrogen storage and warmed there is a possibility
that the sample tube may explode. This may happen because tubes are not completely
sealed and liquid nitrogen seeps into the tube and expands rapidly on warming. There is
potential for significant injury and a possible associated infection risk to anyone nearby. The
use of vapour phase storage and appropriate vials can reduce the likelihood of this
occurring. If vials are stored in the liquid phase, on removal they should immediately be
placed in secondary containment e.g. a plastic sandwich box, or behind a shield in a safety
cabinet, until they reach room temperature or onto dry ice covered with a lid until any liquid
nitrogen has dispersed to gaseous nitrogen. During removal, the operator must wear a face
shield and bystanders should be wearing safety glasses.

5.10Transportation and manual handling

Lifting and carrying Dewars should be regarded as hazardous and will require a proper risk
assessment and lifting procedure to be laid down.

The following precautions must be adopted:

f Only use closed "onion™ (25 litre) Dewars and "transport™ Dewars when moving liquid
nitrogen.

' Moving large Dewars is always a two person operation.

I Keep unit upright at all times and handle it carefully. Tipping the container or laying
it on its side can cause spillage of liquid nitrogen. Rough handling or tipping may also
damage the container and any materials stored in it.

Do not "walk", roll or drag Dewars across a floor. Large units are heavy enough to
cause personal injury or damage to equipment if proper lifting and handling
techniques are not used.

I Ensure that where wheeled Dewars are used, the route to be followed is even and
does not have features such as gratings or cobbles that could cause the Dewar to tip
over.

I Always ensure that the pressure inside the vessel is 50% or less of the relief valve
level before moving a vessel.

f Have an inspection and maintenance regime to ensure that trolleys are maintained in
good condition.
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5.11 Use of lifts

Due to the confined nature of the enclosed space within a lift, the spillage of even a small
volume of a liquid cryogen in a lift could result in an oxygen depleted atmosphere. NEVER
enter a lift with a liquid nitrogen.

If it is unavoidable to transport a vessel in a lift, the following points should be incorporated
into the documented safe system of work or SOP

I Acryogenic pressure vessel should be vented off to atmosphere in a safe well
ventilated area, until the pressure falls below 50% of the relief valve set pressure.
Close all valves and check that the liquid has stabilised (monitor the pressure gauge)
before placing in the lift.
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5.13 Maintenance of Dewars

All large Dewars (25 litres or larger) should be subject to annual maintenance checks.
Pressurised vessels must inspected by a competent person in accordance with a written
scheme of examination (see Safety Guide 46 Part 2 Pressure Systems).

Dewars and their stoppers should be visually inspected by the user each time they are
refilled.

Excessive venting and/or an isolated ice build-up on the vessel walls may indicate a fault in
the vessel’s integrity or a problem in the process line. If this is suspected, transfer the
materials to another Dewar and contact the supplier.

6 EMERGENCY PROCEDURES AND ALARM SYSTEMS

Oxygen-deficient atmospheres are an invisible danger. They have no warning properties.
Where oxygen depletion alarms have been installed as a control measure driven out of risk
assessment, they must be serviced, maintained, calibrated and tested at a frequency
specified by the manufacturer (minimum of an annual service and calibration). Trainingin
what to do in the event of an alarm condition must be given to all users who have access to
the area which is covered by the system.

I Schools must have written emergency procedures to deal with spillages, accidents
and other unforeseen events. These must be displayed in the area and made known
to all users.

' Never enter an area suspected of being oxygen-deficient or where a low oxygen
alarm is sounding. Evacuate the area, deploy warning signs and restrict all access.
Use monitoring devices to ensure oxygen levels are safe and follow the approved
written alarm procedure. Doors to areas with oxygen depletion alarms should have
clear signage to prevent entry in case of the alarm sounding. All users of an area with
gas alarm systems should be aware of the alarm tone and what to do in the event of
it sounding.

6.1 Dealing with spillages

A written emergency procedure to deal with spillages must be in place before commencing
work with liquid nitrogen.

All users of the area that the spills procedure is applicable to need to be notified of the
response before a spillage occurs. This should be covered in the laboratory induction.

7 TRAINING

All staff and students working with liquid nitrogen must receive appropriate training in
accordance with written standard operating and emergency procedures for the facility. This
training must be delivered by a competent person. This may be an approved external training
provider or a competent designated individual. It is recommended that emergency
procedures are rehearsed. All training must be recorded.
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For liquid nitrogen the following three categories of user and required training are as follows,
delivered in accordance with the individuals training need;

Category 1 : Awareness training

Category 2 : Pouring from dewars (“onions”) and use of small
quantities (<5L)

Category 3 : Decanting from pressure vessels.

Users must demonstrate competency and be authorised before being allowed to use
cryogenic gases.

All other staff who may be required to work in areas where cryogenic liquid nitrogen is stored
(e.g. cleaners, maintenance personnel) must receive basic hazard awareness training and
instruction on what to do in an emergency.

8
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Appendix 1: Hazards of cryogenic gases
Extreme cold
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Explosion due to rapid expansion

Cryogenic liquids cannot be indefinitely maintained in the liquid state at room temperature
and pressure. If they are vaporised in a sealed container the resulting increase in pressure
can rupture the container. For this reason pressurised cryogenic containers are normally
protected with multiple devices for over-pressure prevention. A pressure relief device must
protect all equipment that may allow the liquid to become trapped.

Ice Plugs

Ice plugs may form in the neck of Dewar flasks that are left open or where the stopper plug is
not periodically maintained. This effect is exacerbated by high humidity in the storage area.
These can block the outlet and cause a build up of internal pressure which may result in
either the plug being explosively ejected, or the rupture of the vessel. If an ice plug is found
extreme caution is needed. The area should be vacated and the local HSC, H&SS and a senior
member of technical staff contacted immediately. To prevent the formation of ice plugs a
visual inspection of the stopper/bung/loose fitting lid should be carried out when the vessel is
filed. If there is a build up of ice hindering the free movement of the stopper it should be
removed by gently scrapping with a rounded blunt instrument or allowed to thaw, dry and
then be reinserted. If the stopper is damaged it must be replaced or the Dewar
decommissioned.
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Appendix 3: Cryogenic storage checklist

This checklist is an aid to monitoring by Schools responsible for the storage of bulk quantities
of cryogenic materials. Should the answer to any of the questions be NO, an action plan is

required. If in doubt, please contact Health & Safety Services on ext. 8888.

School

Store Location

Cryogenic Material

YES NO

Does the room have mandatory safety warning signs on the door?

Is suitable PPE provided?

Are there maintenance records for the:

a) storage equipment (cylinders, regulators)

b) ventilation equipment?

¢) PPE?

Is there adequate ventilation?

State type of ventilation: e.g. mechanical, natural etc.

Number of air changes per hour:

a) normal cycle /hr b) emergency cycle

/hr

If necessary, is there a warning device in case of:

a) oxygen enrichment/deficiency

b) failure of ventilation

Is there a written emergency procedure?

Are there written
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