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Foreword 
This Kenya Standard was prepared by the Health and Safety Technical Committee under the guidance of the Standards Projects Committee, and it is in accordance with the procedures of the Kenya Bureau of Standards
In development a lot was borrowed from AS/NZS 2865:2001: Safe working in confined spaces

Working in confined spaces — Safety and health code of practice
1
Scope

This Standard sets out safety and health requirements and procedures of persons required to enter or work in a confined space. For the purpose of this Standard, a person whose head, i.e. the breathing zone, or upper body is within a confined space is considered to have entered the confined space.

NOTE 1: This Standard does not intend to prevent a person from inserting their hand or arm while holding a test instrument or probe into a confined space as part of the evaluation prior to entry.

Requirements and procedures for ensuring general occupational health and safety, for example, welding safety and prevention of slips and falls, are dealt with in other standards and regulations rather than being specifically addressed in this Standard. It should be noted that a confined space may exacerbate other hazards, for example, noise or heat stress.

This Standard is framed to help designers, manufacturers, suppliers, modifiers and users where confined spaces are involved to achieve a high safety standard. It is not exhaustive in its coverage, but it is intended to cover those areas that are of particular concern in the workplace. It will be necessary for persons who require further information to research various other legislation, standards, codes and guidance notes.

This Standard is not intended to cover situations which are not at atmospheric pressure, such as work in hyperbaric chambers. At pressures significantly higher or lower than the normal atmospheric pressure, expert guidance should be sought.

Where some places of work are not confined spaces in accordance with the definitions in this Standard, risk assessments should still be made at these places of work to ensure that people are not exposed to risk.
This Standard shall apply to confined spaces as defined in Clause 3.1.4. It may also apply to underground mining and tunnelling construction in addition to other experts’ advice.
NOTE 2: The requirement to prepare a written risk assessment for entry may be waived only for the duration of an emergency.
2
Normative references

The following referenced documents referred to in the text in such a way that some or all of their content constitutes requirements of this document. For dated references, only the edition cited applies. For undated references, the latest edition of the referenced document (including any amendments) applies.
KS ISO31000:2018 — Risk management
KS ISO 45001:2018, Occupational health and safety management systems — Requirements with guidance for use

KS 2048-3:2012, Occupational noise management — Part 3: Hearing protector program
KS ISO 45002:2023, Occupational health and safety management systems — General guidelines for implementation of ISO 45001:2018

KS ISO 17420:2021, Respiratory protective devices — Performance requirements

ISO 10333:2000, Personal fall-arrest systems 
Occupational Safety and Health Act, 2007
3
Terms and definitions

3.1 Definitions

For the purposes of this document, the following definitions apply.

3.1.1 Atmospheric monitoring
the continuous measurement of oxygen levels or selected atmospheric contaminants and /or flammable and explosive gases over an uninterrupted duration of time.
3.1.2 Atmospheric testing

the short term testing of oxygen level and atmospheric contaminants and /or flammable and explosive gases
3.1.3 Competent person
a person who has, through a combination of training, education and experience, acquired knowledge and skills enabling that person to perform correctly a specified task.
3.1.4 Confined space
an enclosed or partially enclosed space that is at atmospheric pressure during occupancy and is not intended or designed primarily as a place of work, and—
i) is liable at any time to—
a) have an atmosphere which contains potentially harmful levels of contaminant;

b) have an oxygen deficiency or excess; or

c) cause engulfment;
ii) could have restricted means for entry and exit; and

3.1.5 Contaminant 
any dust, fume, mist, vapour, biological matter, gas or other substance in liquid or solid form, the presence of which may be harmful to safety and health.
3.1.6 Entry (to a confined space)
when a person’s head, i.e. the breathing zone, or upper body is within the boundary of the confined space.
NOTE 3: Inserting an arm for the purpose of atmospheric testing is not considered an entry to a confined space
3.1.7 Explosive limit
3.1.7.1 Lower explosive limit (LEL)
In relation to a flammable contaminant, the concentration of the contaminant  in air below which the propagation of a flame does not occur on contact with an ignition source.

3.1.7.2 Upper explosive limit (UEL)
In relation to a flammable contaminant, the concentration of the contaminant in air above which the propagation of a flame does not occur on contact with an ignition source. .

3.1.8 Exposure standard
An airborne concentration of a particular substance in the person’s breathing zone, exposure to which, according to current knowledge, should not cause adverse health effects nor cause undue discomfort to nearly all persons. The exposure standard can be of three forms: time-weighted average (TWA), short-term exposure limit (STEL) or peak exposure limit.
The following terms are used in calculating levels of atmospheric contaminants:
(a) Time-weighted average (TWA): The average airborne concentration of a particular substance when calculated over a normal eight-hour workday, for a five-day working week.
(b) Short-term exposure limit (STEL): A 15-minute TWA exposure which should not be exceeded at any time during a workday even if the eight-hour TWA average is within the TWA exposure standard. Exposure at the STEL should not be longer than 15 minutes and should not be repeated more than four times a day. There should be at least 60 minutes between successive exposures at the STEL.
(c) Peak exposure limit: A maximum or peak airborne concentration of a particular substance determined over the shortest analytically practicable period of time, which does not exceed 15 minutes.

3.1.9 Flammable range

the range of flammable contaminant (percentage by volume) in air in which an explosion can occur upon ignition. Expressed by lower explosive limit (LEL), explosive limit and upper explosive limit (UEL).
3.1.10 Hot work
welding, thermal or oxygen cutting, heating, including fire-producing or spark-producing operations that may increase the risk of fire or explosion.
3.1.11 Relevant authority
a government authority or department having power to issue regulations, orders or other instructions having the force of law in respect of any subject covered by this Standard.
3.1.12 safe oxygen range
a minimum oxygen content in the atmosphere of 19.5 percent by volume under normal atmospheric pressure (equivalent to a partial pressure of oxygen (pO2) of 19.8 kPa (148 mm Hg)), and a maximum oxygen content in the atmosphere of 23.5 percent by volume under normal atmospheric pressure (equivalent to a partial pressure of oxygen (pO2) of 23.8 kPa (179 mm Hg)). 

At pressure significantly higher or lower than the normal atmospheric pressure, expert guidance should be sought.
3.1.13 Shall
indicates that a statement is mandatory.
3.1.14 Should /may
indicates a recommendation.
3.1.15 Stand-by person (emergency response initiator)
a competent person assigned to remain on the outside of, and in close proximity to, the confined space and capable of being in continuous communication with and, if practical, to observe those inside. In addition, where necessary, initiate emergency response procedures, operate, and monitor equipment used to ensure safety during entry and work in the confined space.
3.1.16 Written Authority
a document which permits entry to or work in a confined space.
NOTE 4: The written authority is sometimes known by other names, for example as an entry permit, an access authority or a permit to work.
4
Design, manufacture and modification)

i) The confined space shall be designed, manufactured and supplied so as to minimize the need to enter the confined space. 
ii) The confined space shall be designed, manufactured and supplied so as to minimize the risks associated with work in a confined space.
iii) Openings for entry to and exit from a confined space shall be of adequate size to permit rescue of all persons who may enter the confined space.

iv) Any modification to a confined space shall not detrimentally affect the safe means of entry to, exit from, or work in the confined space
v) Any one designing, manufacturing, supplying and modifying a confined space shall provide the user guidelines and appropriate PPEs to be used within the confined space.
    5
 Identification and security of entry points

The entry points to a confined space should be signposted and secured against unauthorized entry.
6
Consultation
In implementing the requirements of this Standard, consultation shall take place between the stakeholders, or their representatives, in accordance with the relevant provisions of the occupational Safety and Health Act 2007 and relevant subsidiary legislations.
7   Hazard identification
For any work proposed, any confined spaces and the hazards associated with working in or on those confined spaces shall be identified. Guidance on risk identification may be sought from KS ISO 45002:2023 Clause 6.1.2
         7.1 Hazards
Confined space hazards can be divided into four broad and far-reaching categories. These categories are configuration, biological, physical and atmospheric 
7.1.1 Configuration hazards
These hazards occur when the design, shape, or dimensions of the confined space pose a risk to occupants. These hazards may complicate or even prevent a simple self-rescue or non-entry rescue in case an incident occurs. Examples of configuration hazards include slippery surfaces, long traverses, small openings, compartments, slopes, narrow passages, low ceilings, vertical drop/raises and bulkheads.

7.1.2 Physical hazards
These types of hazards can be found within the confined spaces of almost all industries. The environment, machinery, tools, vehicles, timing, tasks, and other workers can all create and intensify physical hazards.

Specific examples of these hazards include, electricity, mechanical equipment, radiation, stored energy, extreme temperature, noise, limited visibility, engulfment from free-flowing solids and aggregates and drowning, particularly in sewers and drains where sudden changes in water level may occur.

7.1.3 Biological hazards
Biological hazards can pose a tremendous health risk to workers who encounter them. Although these hazards are most commonly associated with confined spaces such as sewer systems, silos, and culverts, workers should never overlook the possibility of these hazards existing in all other types of confined spaces. Careful assessment of the confined space is critical prior to entry to ensure the biological hazards are identified and properly mitigated. Examples of biological hazards include rodent droppings, poisonous plants, molds and fungi, sewage, insect infestation, infectious agents, stagnant water and stray animals
7.1.4 Atmospheric Hazards
This group is one of the most commonly encountered hazards during work in a confined space and are associated with many instances of confined space fatalities. Examples of this category of hazards include asphyxiant gases, toxic gases, flammable/explosive gases, particulates, such as silica, cement or grain dust and welding fume, gases and vapours
Fatalities or severe injuries may occur as a result of hazards, including but not limited to the following:

i) oxygen levels in the atmosphere below 19.5 percent in the confined space, which may be caused by—
a) slow oxidation reactions of either organic or inorganic substances;

b) fire, or other rapid oxidization;

c) displacement of oxygen in the atmosphere by another gas;

d) absorption by stored substances; or

e) respiration.

ii) Oxygen enriched atmospheres (those with an oxygen content greater than 23.5 percent by volume).
Atmospheres with oxygen enrichment have an increased risk of fire or explosion, particularly when flammable contaminants are present. 
Causes of oxygen-enriched atmospheres in confined spaces include:
a) wrongfully purging confined spaces with oxygen.

b) leaking oxygen hose or fitting when using oxy-acetylene equipment.

c) oxygen injection systems (used in sewerage systems)
d) use of chemicals which release oxygen e.g. hydrogen peroxide.

iii) The presence of contaminants on surfaces or in the atmosphere. Contaminants may be in the form of solids, liquids, sludges, gases, vapours, fumes or particulates. The sources of contaminants encountered may include—

a) the manufacturing process;

b) the substance stored or its by-products (for example, disturbing decomposed organic material can liberate toxic substances such as hydrogen sulphide, while biological hazards such as bacteria, viruses or fungi may also be present); and

c) the operation performed in the confined space (for example, painting with coatings containing toxic or flammable substances, and welding or brazing with metals capable of producing toxic fumes).
iv)  Operation of moving equipment (for example, being trapped by augers, crushed by rotating or moving parts such as conveyor belts).

vi) Uncontrolled introduction of steam, water, or other gas or liquid.
vii) Suffocation by solids (for example, grain, sand, flour and fertilizer).
viii) Drowning in liquids.

ix) Electricity.
x)  Explosion or fire.
xi)  Entrapment.
xii)  Extremes of temperature
7.2 Additional factors
Undertaking work in confined spaces may greatly increase the risk of injury from hazards, such as—
i) noise, which may be caused by hammering or the use of equipment within the confined space;

ii) temperature, either high or low, which can result from the work process or the weather conditions, or where appropriate ventilation is not provided or appropriate clothing is not worn;

iii) radiation within a confined space (for example, from X-rays, radiation gauges, isotopes, lasers and welders);

iv) inappropriate manual handling;

v) falls, trips and slips;

vi) inadequate lighting; and

vii) openings obstructed by fittings or equipment that could impede rescue

8 Risk assessment, assessment process and review
8.1 Risk assessment
A Risk assessment shall be undertaken by a competent person or persons before work associated with the confined space is carried out, and shall be revised whenever there is evidence to indicate that it is no longer valid. The assessment shall be in writing and take into account at least the following:
8.1.1 The nature and inherent hazards of the confined space
i) the soundness and security of the overall structure,  the need for illumination and visibility shall be determined

ii) the identity and nature of the substances last contained in the confined space

iii) the steps needed to bring the confined space to atmospheric pressure

8.1.2 The work required to be done, including the need to enter the confined space;                
i) all proposed operations and work procedures, particularly those that may cause a change in the conditions in the confined space;

ii) the physiological and psychological demands of the work and the competency of those persons involved in confined space work or stand-by duties; 

iii) the number of persons occupying the confined space;

iv) the number of persons required outside the space to maintain equipment essential for the confined space task, to ensure adequate communication with and observation of the persons within the confined space, and to properly initiate emergency response procedures.

v) whether purging or cleaning in the confined space is necessary;

8.1.3 The range of methods by which the work can be done;

8.1.4 The hazards involved and associated risks involved with the actual method selected and equipment proposed to be used;
8.1.5   Emergency response procedures;                       
i)  Conditions that may impede entry and exit or the conduct of the work in the confined space, for example, plant layout, dimensions, manual handling and ergonomic aspects of the work.

ii) Arrangements for emergency response procedures e.g. first aid and resuscitation;

iii) The availability and adequacy of appropriate personal protective equipment, protective clothing and emergency equipment for all persons likely to enter the confined space;
8.1.6 The competence of the persons to undertake the work.       
i) Adequate instruction of those persons in any work procedure required shall be provided; particularly those which are unusual or non-typical.

ii) This shall also include the use and limitations of any personal protective equipment and mechanical or other equipment to be used.

8.1.7 The atmospheric assessment, including testing or monitoring, to be undertaken and the parameters to be assessed before the written authority is issued;
    8.1.8 The need for additional control measures, for example —
i) prohibition of hot work in adjacent areas;

ii) prohibition of smoking and naked flames within the confined space and, where appropriate, the adjacent areas;

iii) avoidance of contamination of breathing atmosphere from operations or sources outside the confined space, such as from the exhaust of an internal combustion engine;

iv) prohibition of movement of equipment such as forklifts in adjacent areas; and

v) prohibition of spark generating equipment, clothing and footwear:

8.2 Risk assessment process

A risk assessment shall be determined and implemented. Guidance on risk assessment may be found in KS ISO 31000:2018, KS ISO 45001:2018 and KS ISO 45002:2023.                                  
Risk assessments shall be conducted by a competent person or persons. It is recommended that a team will produce a better outcome than individual efforts. Such a team should possess a wide-ranging knowledge, which shall include —
i) a knowledge of the particular confined space under assessment;

ii) any work methods which will be used during the operations to be carried out in or on the confined space;

iii) confined space safety practices; and

iv) risk assessment processes
8.3 General risk assessment
Where multiple similar confined spaces in which similar work is performed are present and the risk factors are identical, a generic risk assessment may be appropriate.
8.4 Review of risk assessment

The intervals of risk assessments shall be determined in consultation with the stakeholders or their representatives. Risk assessments shall be reviewed whenever a significant change in the risk is likely to result from—
i) installation or modification of plant;

ii) a change in equipment operating conditions;

iii) a change in the atmosphere or working environment; or

iv) a change in working arrangements or procedures
v) in case of a major incident

NOTE 5: Where new plant is involved, designers and manufacturers of equipment which incorporates confined spaces should take steps to ensure that risk assessments take place at appropriate intervals in consultation with the current users of the plant. The users of the plant may vary according to the phase in the life cycle of the plant.
9 Control measures
If a risk assessment identifies a risk to health or safety arising from work in a confined space, the risk shall be eliminated or, if this is not possible, minimized by the implementation of appropriate risk control measures. The risk control measures shall be documented.
9.1 Hierarchy of control measures

A hierarchy of control measures to eliminate or, if this is not possible, minimize the risk should be followed in the following order of priority —

i) elimination;

ii) substitution;

iii) isolation;

iv) engineering controls;

v) administrative controls; and

vi) use of personal protective equipment.
NOTE: Personal protective equipment should only be used either as a last resort when all of the other control measures (singly or in combination) have failed to adequately control the risk, or in an emergency response.
9.2 Combining measures

All attempts should be made to apply each element of the hierarchy of controls in the order given in Clause 9.1 moving to the next lower element when controlling the risk is not possible.

The process of progressively applying the elements of the hierarchy of controls should continue until the risks have been reduced to acceptable levels. It may be necessary to use a combination of control measures to eliminate or minimize the risk.                                       

NOTE: Some control measures are mandatory for confined spaces.

9.3 Review of combining measures

Control measures shall be carefully reviewed and improved, extended or replaced as necessary to ensure adequate control. Reviews should take place at regular intervals or as required by Clause 8.4 of this standard.
9.4 Isolation

9.4.1 Isolation of hazardous services
Prior to any person entering a confined space, all potentially hazardous services, including all process services, normally connected to that space shall, where it is possible to do so, be isolated in order to prevent —

a) the introduction of any materials, contaminants, agents or conditions harmful to persons occupying the confined space; and
b) the activation or energizing in any way of equipment or services which could pose a risk to the health or safety of persons within the confined space

9.4.2 Isolation requirements
It shall be necessary to isolate a confined space from service before it is prepared for entry. Procedures shall be in place to ensure that all persons who may be involved with the repair, maintenance or operation of the confined space are advised accordingly.
9.4.3 Isolation factors
Positive steps shall be taken to achieve the following:

i)   Prevention of accidental introduction of hazardous materials into the confined space through equipment such as piping, ducts, vents, drains, conveyors, service pipes or fire protection equipment. It shall be noted that hazards might arise from the operation of some protective services in an occupied confined space (for example, fixed fire extinguishing systems).
ii)   De-energization and lockout, or if lockout is not feasible then tagout, or both lockout and tagout, of machinery, mixers, agitators or other equipment containing moving parts in the confined space.

This may require additional isolation, blocking or de-energizing of the machinery itself to guard against the release of stored energy (for example, springs).
iii)  Isolation of all other energy sources which may be external to, but still capable of adversely affecting the confined space (for example, heating or refrigerating methods).
NOTE: Where it is not possible to isolate all potentially hazardous services, appropriate control measures shall be put in place.
9.4.4 Methods of isolation from hazardous services
A confined space shall be isolated from hazardous services before entry is permitted. The method of isolation should be in accordance with one of the following methods or by an alternative method ensuring equivalent security:
i)  Removal of a valve, spool piece, an expansion joint in piping leading to, and as close as practicable to, the confined space and blanking or capping the open end of the piping leading to the confined space. The blank or cap shall be identified to indicate its purpose. Blanks or caps should be of a material that is compatible with the liquid, vapour or gas with which they are in contact. The material shall also have sufficient strength to withstand the maximum operating pressure, including surges, which can be built up in the piping.
ii)  Insertion of a suitable full-pressure spade (blank) in piping between the flanges as close as practicable to the confined space. The full-pressure spade (blank) should be identified to indicate its purpose.
iii)  Where neither of the methods described in items (i) and (ii) is practicable, isolation by means of closing and locking, or closing and tagging, or both, of at least two valves in the piping leading to the confined space will be appropriate. A drain valve between the two closed valves should also be locked open or tagged open to atmosphere as part of this method.

9.4.5 Methods of isolation from moving parts
Before entry is permitted to any confined space that in itself can move, or in which agitators, fans or other moving parts which may pose a risk to personnel, are present, the possibility of movement should be prevented by using one of the methods described below or by an alternative method offering equivalent security. Equipment or devices with stored energy, including hydraulic, pneumatic, electrical, chemical, mechanical, thermal or other types of energy, should be reduced to a zero energy condition
The person entering the confined space should proceed as follows:

i) The person entering the confined space or a competent person authorized in writing should place a lock or tag, or both, on the open circuit breaker or open isolating switch supplying electric power to equipment with hazardous moving parts, to indicate that a person is in a confined space and that such isolation should not be removed until all persons have left the confined space. When a lock is used, the key should be kept in the possession of the person making entry or the competent person. Spare keys should not be accessible except in cases of emergency.
ii)  Where a power source cannot be controlled readily or effectively, a belt or other mechanical linkage should be disconnected and tagged to indicate that a person is in a confined space and that the belt or linkage should not be reconnected until all persons have left the confined space.
iii)  Where the methods described in Items (i) and (ii) cannot be used, moveable components should be locked, and switches, clutches or other controls should be tagged to indicate that a person is in a confined space and that the locks and tags should not be removed until all persons have left the confined space.

iv)  where more than one person is in the confined space, the isolating device should be either—

a) locked or tagged, or both, by each person entering the confined space; or

b) locked or tagged, or both, by a competent person authorized in writing.
 v) Where the locking or tagging is undertaken by a competent person, authorized in writing, all persons entering the confined space should verify, or have it verified to them, that isolation is effective prior to their entry.

9.4.6 Removal of means of isolation
The locks, tags, blanks or other protective systems should only be removed after the person responsible for direct control of the work in the confined space has given written authority that the work has been suspended or completed and all persons have vacated the confined space and written authority has been given for return to service of the confined space
9.5 Clearing 
9.5.1 Cleaning of contaminants

Where necessary, the confined space shall be cleared of contaminants by use of a suitable purging agent. The purging agent or any gas used for ventilation purposes shall never be pure oxygen or gas mixtures with an oxygen content greater than 21%.

9.5.2 Cleaning of a confined space

Where it is feasible, a confined space should be cleaned from outside the confined space therefore eliminating the need for entry. All substances, which are likely to present a hazard to persons who enter the confined space, shall be removed prior to any entry to the confined space.

Where entry to a confined space is necessary for the purposes of cleaning, a written authority is required.
9.5.3 Location of contaminants

Potentially hazardous levels of contaminants may be trapped in sludge, scale or other deposits, brickwork or behind loose linings, in liquid traps, or in instrument fittings, and may be released only when, for example, it is disturbed or heat is applied. Similarly, such material may lodge in joints in vessels or in bends of connecting pipes or other places where removal is difficult.

All regimes of inspection for confined spaces should include measures to detect the occurrence of these latent contaminations conditions. When such conditions are detected, appropriate control measures should be taken to remove the hazard or reduce the level of risk in the confined space.
9.6  Pressure differentials
Care should be taken in purging a confined space to preclude rupture or collapse of the enclosure due to pressure differentials.
9.7 Flammable contaminants
When flammable contaminants are to be purged, purging and ventilation equipment designed for use in hazardous locations shall be used and precautions taken to eliminate all sources of ignition. For example, fans used to exhaust flammable contaminants should be intrinsically safe.

9.8 Static electricity
Where necessary, reference shall be made to regulations from relevant Authorities to guard against static electricity discharge.

9.9 Ventilation
Ventilation of a confined space shall be by natural, forced or mechanical means to establish and maintain a safe atmosphere. This ventilation shall be continued throughout the period of occupancy.

9.10 Combustion engines
Combustion engines, for example used to drive generators and pumps shall not be used inside a confined space unless control measures are implemented to ensure the safety of the atmosphere.

Control measures shall include the complete removal of exhaust gases and continuous atmospheric monitoring including monitoring for carbon monoxide.

The risk arising from the use of combustion engines can be eliminated by using electrically or pneumatically powered equipment.

9.11 Exhaust location
Any contaminants removed from the confined space shall only be exhausted to the atmosphere at a location where they do not represent a risk. Combustion engines providing power for compressed air or any other use associated with the work being done in the confined space shall be located so that their exhaust emissions cannot enter the confined space or contaminate air being supplied to the confined space.

9.12 Control of mechanical ventilation equipment
Where the maintenance of the atmosphere in a confined space is dependent on mechanical ventilation equipment, for example, a fan, the equipment shall—

a) be continuously monitored while the confined space is occupied; and

b) have the controls (including any remote power supply) clearly identified and tagged to guard against unauthorized interference
9.13 Operations causing the generation of contaminants
During operations likely to generate contaminants, ventilation equipment may not be adequate or sufficiently reliable to maintain a safe breathing atmosphere. In such circumstances, additional control measures may be required.

9.14 Atmospheric testing and monitoring
Atmospheric testing and monitoring shall be carried out consistent with the hazards identified and the risk assessment. Where a written authority is issued for entry to conduct atmospheric testing within the confined space, the written authority shall include any control measures necessary for safe entry and atmospheric testing e.g. air-supplied respiratory protective devices. (See Clauses 9.19 (ii) and 9.29). The results shall be recorded on the written authority.
9.15 Atmospheric tests required
i)  Atmospheric testing should include testing by scientific means for —
a) oxygen content;

b) airborne concentration of combustible contaminants; and

c) airborne concentration of potentially harmful contaminants.

ii) No person shall enter a confined space to conduct atmospheric testing or monitoring without a written authority.
9.16 Testing of remote regions
It is not always possible to ensure the atmosphere of all regions within the confined space are below 5 percent of the flammable contaminant’s LEL, for example prior to testing the atmosphere of the more remote region of the confined space that cannot be reached by probes.

In such cases, once the atmosphere adjacent to the entry point has been proven safe for entry i.e. below 5 percent LEL, testing of the more remote regions within the confined space may be performed provided continuous monitoring with a suitably calibrated combustible substance detector is used in the confined space at all times while persons are present. (See Clauses 9.19 (iii) to 9.19 (v), and 9.29).
NOTE: Additional safety measures shall be considered because of the reduction in the safety margin i.e. by going from 5 percent of the LEL, to 10 percent of the LEL.

9.17 Retest or monitoring after entry
Where the risk assessment or the evaluation of the atmosphere identifies the need for retest or monitoring, or because of the potential for later release of contaminants or a variation in oxygen level, arrangements should be made to monitor or retest (as determined by the risk assessment) the atmosphere within the confined space.

9.18 Combustible atmospheric substance detectors
The continuous-monitoring combustible substance detector shall be fitted with latching, visible and audible alarms, which should activate at a contaminant concentration of not greater than 10 percent of the LEL.
9.19 Exposure standards
i)  Although exposure standards have been set for a large number of chemicals, these still represent only a small fraction of all chemicals. Compliance with an exposure standard is mandatory where a relevant standard has been incorporated. Where there is no exposure standard, professional advice shall be obtained. No persons shall enter a confined space unless—
a) a review of the risk assessment has been completed in accordance with Clause 8.1
b) a written authority is provided to, or completed by, the person responsible for direct control of the work in the confined space;

c) the written authority includes any control measures or precautions necessary for the safe entry and execution of the work;

d) they are advised of, understand and comply with the requirements of the written authority; and

e) a record of their presence in the confined space is maintained.

f) the confined space contains an oxygen level within the safe oxygen range;

g) the atmospheric contaminants in the confined space are reduced to below the relevant exposure standards;

h)  the concentration of flammable contaminant in the atmosphere of the confined space is below 5 percent of its LEL.
ii)  Where it is not technically feasible to ensure an oxygen level in the atmosphere greater than 19.5 percent, or the atmospheric contaminants cannot be reduced to below the relevant exposure standards, no persons shall enter the confined space unless they are equipped with suitable personal protective equipment including appropriate air supplied respiratory protective equipment.
iii)  Except in case of emergency response, entry shall not be permitted where the concentration of flammable contaminants in the atmosphere is 5 percent of its LEL or greater or where the oxygen content of the atmosphere exceeds 23.5 percent.

iv)  Where persons have entered or are working in a confined space and the concentration of flammable contaminant in the atmosphere of the confined space has been found to be greater than 5 percent of its LEL and less than 10 percent of its LEL, the persons shall be removed unless continuous monitoring with a suitably calibrated combustible substance detector is used in the confined space at all times while persons are present.

v)  Where the concentration of flammable contaminant in the atmosphere of a confined space has been found to be 10 percent of its LEL or greater, no persons shall remain in the confined space.

vi)  It shall be ensured and acknowledged, in writing, that work in the confined space has been completed and that all persons involved in the work have left the space before authorization for the return to service of the confined space is made.

9.20 Completion of written authority
The written authority shall be completed prior to its issue. The information and control measures appropriate to the risk assessment and listed below shall be considered as a basis for a written authority.
The information and control measures to be considered are as follows:

a) Location and description of the work to be done.

b) Hazards that may be encountered.

c) Isolation checklist.

d) Atmospheric test results as appropriate.
e) Need for monitoring ventilation and the atmosphere.

f) Working procedures conditions, including—
i) reference to work procedures;
ii) awareness that conditions (physical or chemical) may change and may need continuing review;

iii) the possibility of heat stress from task-generated heat, ambient temperature or the effect of wearing protective clothing; and

iv) the likely levels of noise within the confined space.
g) Clothing and equipment including—
i) the types of equipment and clothing required for the task;
ii) the need for respiratory protective devices;
iii) the need for safety harness and line;
iv) the need for emergency lighting (for example, a torch); and
v) means of communication.
h) Personnel including—

i) the number of persons to enter the confined space;

ii) stand-by personnel for communication and operation of essential equipment;

iii) personnel for rescue and first aid; and

iv) adequacy of personnel training and understanding of the hazards.

i) other precautions including—

i) the need for signposting or barricading;

ii) the need for prohibition of smoking or naked flame within the confined space or surrounding area; and

iii) need for communication between stand-by personnel and backup personnel
j) Emergency precautions including—

i) emergency procedures established;

ii) provision and location of rescue equipment including emergency services;

iii) location of first aid equipment; and

iv)  provision of firefighting equipment.
9.21 Issuance of written authority
The written authority, for example an entry permit, shall be issued and the period of its validity stated. The information and control measures listed on the written authority shall be revalidated whenever it becomes evident that the duration of work will involve one of the following:
a) A change of the person responsible for the direct control of the work in a confined space.

b) A significant break in work continuity.

c) A significant change in risk, e.g. atmosphere, or work to be performed.

9.22 Display of written authority
The written authority shall be displayed in a prominent place, usually adjacent to the confined space entry, to facilitate signing and clearance.

9.23 Identification of persons entering a confined space
A record of each person within a confined space and each person required for stand-by purposes shall be maintained. Where the risk assessment indicates a risk to health and safety, the control measures shall require a stand-by person or persons to be outside the confined space while it is occupied.
9.24 Provision of stand-by person (emergency response person)
Stand-by person(s) shall be provided wherever a risk exists and control measures cannot otherwise ensure that—

a) an oxygen level in the atmosphere within the safe oxygen range can be continuously maintained;

b) no atmospheric contaminants are present or are likely to be present in concentrations above the exposure standards;

c) there can be no risk of fire or explosion;

d) there can be no risk of entrapment or engulfment;

e) the work to be performed cannot generate risk to health or safety;

f) equipment or conditions outside the confined space cannot control or monitor conditions within the confined space to ensure the health and safety of persons in the confined space (for example, ventilation, respirator air supply, vehicles and weather); or

g) there can be no other risks to the health or safety of persons entering the confined space.

9.25 Communication
Continuous communication and, where possible, observation shall be provided between those in the confined space and the stand-by person(s). Communication can be achieved, dependent on the conditions existing in the confined space, in a number of ways, including voice, radio, hand signals, hard-wired communications and other appropriate means. For example, where visual or oral communication is not possible and where radio signals cannot penetrate, then hard-wired, full duplex communication systems should be used. Microwave, long wave or low frequency radio equipment could be an alternative when normal radios are unsuitable. In confined spaces where flammable conditions could exist, radios should be Intrinsically Safe (IS).

9.26 Alternating entry and stand-by persons
Where it is expected that the person entering the confined space and the stand-by person may change places, either may be authorized to stand by while the other person is inside the confined space.

9.27 Number of stand-by persons
The minimum number of stand-by persons required shall be recorded on the written authority, (see Clause 9.21).
9. 28 Signs and protective barriers
i)  Prior to any person entering a confined space, and during any occupancy of the confined space, appropriate signs and protective barriers shall be erected to prevent entry of persons not involved in the work.Suitable equipment shall be provided including, where necessary, equipment for —
a) personal protection;

b) emergencies including rescue;

c) first aid; and

d) fire suppression.
ii)  The equipment shall be appropriate to the work to be carried out in the confined space, and maintained in a proper working condition. The personal protective equipment and emergency response equipment shall be selected and fitted to suit the individual.
9.29 Respiratory protective devices
i)  Suitable supplied-air respiratory protection devices complying with KS ISO 17420 shall be worn where—

a) control measures cannot ensure that a safe atmosphere can be established or may not be maintained in accordance with Clause 9.19 (ii); or

b) the nature of the work procedure within the confined space is likely to degrade or contaminate the atmosphere in the confined space (for example, hot work, painting, or removal of sludge).

ii) The source of breathing air should be in accordance with relevant set standards. Respiratory protective devices shall be selected, fitted, used, stored, maintained and inspected in accordance with KS 2048-3:2012

 9.30 Safety harnesses lines and lifting equipment
Suitable safety harnesses and safety lines or rescue lines, complying with ISO 10333 shall be worn where—

a) there is a risk of falling during ascent or descent; or

b) rescue by a direct route, either vertical or horizontal, is possible.

It is not always desirable to specify the use of a safety harness, safety line or rescue line. When considering specifying the wearing of such equipment, care shall be exercised to ensure that such equipment would not introduce a hazard or unnecessarily hinder free movement within a confined space. In the event of free movement being hindered, alternative plans should be arranged, for example, for rescue and fall arrest.

The entry to and exit from some confined spaces may require the use of harnesses, safety lines and hand operated lifting equipment. Additionally, the use of hand operated lifting equipment shall be considered, where appropriate, to facilitate the removal of unconscious persons from a confined space. In such cases the lifting equipment shall be at a suitable position before entry to the confined space is permitted.

The selection of the type of safety harness or safety line or rescue line shall be in accordance with relevant standards and shall take account of the possible hazards/evacuation arrangements.
9.31 Electrical equipment
All electrical equipment, which are to be used in a confined space and is connected to an external supply and, where required, shall be installed in accordance with relevant state regulations.
9.32 Portable electrical equipment
The portable electrical equipment shall—

a) be connected, individually or collectively, to an earth-free, protected extra-low voltage supply from an isolating transformer(s) with the transformer(s) being located outside the confined space;

b) be protected through a residual current device with the device being located outside the confined space; or

c) where there is a potential for combustibles, be intrinsically safe.

9.33 Supply cable
Portable electrical equipment shall be fitted with a flexible supply cable not inferior to a heavy-duty type complying with relevant regulations. The cables shall be located, suspended or guarded to minimize accidental damage.

9.34 Double-insulated tools
Where available, it is recommended that double-insulated electrical tools be used.

9.35 Ignition sources
Where a flammable atmosphere is liable to exist, precautions shall be taken to eliminate all sources of ignition. 
9.36 Gas cylinders
Except for cylinders for use with self-contained breathing apparatus, no cylinder of compressed or liquefied gas shall be taken into a confined space. The compressed or liquefied gas supply to equipment in the confined space shall be turned off at the cylinder valve when not in use. These gas cylinders should be secured. Hoses supplying gas-operated equipment used in a confined space shall be located, suspended or otherwise guarded to avoid accidental damage. In addition, these hoses shall be tested for leaks prior to installation.

9.37 Portable ladders
Where a portable ladder is used, particular care shall be taken to ensure it is firmly secured to prevent movement. Portable ladders should comply with state regulations, as applicable.
10Training and competence

All persons with work activities related to a confined space shall be trained and assessed as competent to perform those activities. Persons shall be reassessed at appropriate intervals to ensure their ongoing competency to perform activities relevant to their entry and work associated with confined spaces. Training shall include at least the following:

i) the hazards of confined spaces.

ii) assessment procedures.

iii) control measures.

iv) emergency procedures.

v) the selection, use and maintenance of safety equipment.

vi) legislative requirements
10.1 Trainers and assessors

The trainers and assessors shall be knowledgeable in all relevant aspects of confined spaces consistent with this Standard and relevant legislation. 

10.2 Content of training

While the emphasis placed on different aspects will depend on the target group, training for all target groups shall include the following content:

i) the provisions of the relevant legislation.

ii) the provisions of this Standard, which are directly relevant to their work.

iii) physical, chemical and biological hazards relating to work in or near confined spaces in general, and the particular confined space.

iv) hazard identification and assessment.

v) established healthy and safe work practices in the workplace, including isolation lockout and isolation procedures.

vi) emergency response procedures in the workplace and relating to the confined space, including emergency response drills and the use of safety equipment including personal protective equipment.

vii) selection, use, fitting and maintenance of personal protective equipment.

viii) emergency entry and exit procedures.

ix) communications.

x) recognition of any hazards specific to the activity.

xi) first aid and cardio-pulmonary resuscitation.

xii) fire protection and suppression

10.3 Competence of persons carrying out activities
Persons shall be trained and assessed as competent to carry out their activities where they—

i) perform work in or on confined spaces;

ii) perform confined space assessments;

iii) issue written authorities;

iv) design and lay out the workplace;

v) manage and/or are responsible for the direct control of the work in confined spaces;

vi) maintain equipment used for ensuring the safety of persons in the confined space;

vii) provide, fit, wear and maintain personal protective equipment;

viii) are on stand-by; and

ix) are involved in emergency response and first aid procedures.

10.4 General precautions
Entering or working in a confined space can be hazardous and may impose extra psychological and physiological demands. Therefore, the psychological and physiological demands and physical competence of persons who are to conduct such entry or work and those who are to be appointed to stand-by duties outside the confined space, should be appropriately evaluated with regard to the tasks envisaged and type of confined space.

10.5 Review of training
Training should be evaluated and reviewed in consultation with relevant persons or their representatives, in order to ensure that the training objectives, knowledge, skills and performance indicators fit the roles and responsibilities of the target group. The training which is provided to persons shall be recorded.
10.6 Records of training
Records of training shall include—

i) the names of persons receiving training and dates of attendance;

ii) the title of the training course and an outline of its contents;

iii) the duration of training;

iv) the names, qualifications and experience of the person providing the training; and

v) whether the training program is registered or accredited by any statutory body, government department, educational institution or other association or organization.

11 Emergency response

Appropriate emergency response and first aid procedures and provisions shall be planned, established and rehearsed.
In cases of emergency response, those persons involved in the response shall be made aware of the conditions in the confined space prior to any entry.

11.1 Procedures
All persons who may be involved in any way with emergency response associated with a confined space shall be made aware that—

a) well-planned and well-rehearsed emergency response procedures are essential and are to be followed at all times; and

b) in an emergency, the spontaneous reaction to immediately enter and attempt a rescue from a confined space may lead to the death or serious injury of those attempting the rescue.
11.2 Record keeping
i) The following documentation shall be kept and maintained for the time specified unless longer periods are necessary, as in the case of health surveillance being required:
a) written authorities, for one month.

b) the current recorded risk assessment reports for work in a confined space, for five years from the time of their validity.

c) training records, for the term of the employee’s employment.
ii) All records shall be made available to the person and the regulatory authority inspectors on request.

Appendix 1: Simple risk assessment form 
(informative)
	Description of plant:

	Description of work:
	

	
	

	

	Range of possible methods:
Method (a):

	Method (b): Method (c):
	

	
	

	
	

	Risk assessment conducted by:                                              Date:                                                Time:

	HAZARD
	ASSOCIATED RISK
	LEVEL OF RISK
	                                      CONTROL MEASURES

	
	
	High
	Significant
	Moderate
	Low
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