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ABSTRACT

Objectives: ‘Confined space’” was only defined in the Safety and Health Regulations as a place where oxygen
deficiency and hydrogen sulfide must be dealt with at the time of the initial enactment (1982). The danger of
fire and explosion were added in 2003. We will compare and review the regulations related to confined space
work under the current safety and health rules alongside regulations in other countries and prepare a plan to
improve the system through enhanced clarity and execution.

Methods: In a comparison of systems for the prevention of suffocation in confined spaces in major countries
(Germany, United States, Japan) different concepts of the definition of confined spaces in different countries
apparently due to differences in each country's legal implementation system, accident analysis methods, the
status of safety and health implementation in workplaces, the precautions against actual confined space work,
and the definition of confined spaces were found to be not much different between Korea and the other
foreign countries.

Results: In the case of Germany and the United States, a confined space is defined as a contextual concept
rather than a place, so more careful attention is needed from operators or enclosed space managers as it is
often necessary to judge the actual workplace. In the case of Korea and Japan, the interior of the place is
mainly defined as a place, especially in the case of Japan, which concentrates on oxygen deficiency and
hydrogen sulfide poisoning.

Conclusions: For measures to improve regulations on the prevention of suffocation accidents in Korea, | would
like to propose three major measures to improve the system in the rules on domestic industrial safety and
health standards. It is necessary to prepare and provide a guide to ensure that the 18 types of confined spaces
currently defined as confined spaces are clearly understood by field management supervisors or workers.
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Table 1. Permit-required confined space program (permit space program) of OSHA 29 CFR 1910.146(d)

1910.146(d)

Contents

M
@
©)

@)

®

©

(10)

an

Implement the measures necessary to prevent unauthorized entry;
Identify and evaluate the hazards of permit spaces before employees enter them;

Develop and implement the means, procedures, and practices necessary for safe permit space entry
operations, including, but not limited to, the following:

Provide the following equipment (specified in paragraphs (d)(@)(i) through (d)(4)(ix) of this section) at no cost
to employees, maintain that equipment properly, and ensure that employees use that equipment properly:

Evaluate permit space conditions as follows when entry operations are conducted:

Provide at least one attendant outside the permit space into which entry is authorized for the duration of
entry operations;

If multiple spaces are to be monitored by a single attendant, include in the permit program the means and
procedures to enable the attendant to respond to an emergency affecting one or more of the permit spaces
being monitored without distraction from the attendant's responsibilities under paragraph (i) of this section;

Designate the persons who are to have active roles (as, for example, authorized entrants, attendants, entry
supervisors, or persons who test or monitor the atmosphere in a permit space) in entry operations, identify
the duties of each such employee, and provide each such employee with the training required by paragraph
(g) of this section;

Develop and implement procedures for summoning rescue and emergency services, for rescuing entrants
from permit spaces, for providing necessary emergency services to rescued employees, and for preventing
unauthorized personnel from attempting a rescue;

Develop and implement a system for the preparation, issuance, use, and cancellation of entry permits as
required by this section;

Develop and implement procedures to coordinate entry operations when employees of more than one
employer are working simultaneously as authorized entrants in a permit space, so that employees of one
employer do not endanger the employees of any other employer;

Develop and implement procedures (such as closing off a permit space and canceling the permit) necessary
for concluding the entry after entry operations have been completed;

Review entry operations when the employer has reason to believe that the measures taken under the permit
space program may not protect employees and revise the program to correct deficiencies found to exist
before subsequent entries are authorized; and

Review the permit space program, using the canceled permits retained under paragraph (e)(6) of this section
within 1 year after each entry and revise the program as necessary, to ensure that employees participating
in entry operations are protected from permit space hazards.
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Table 2. Entry permit contents of OSHA 29 CFR 1910.146(f)

1910.146(f) Contents
(1) The permit space to be entered;

2 The purpose of the entry;
(©)] The date and the authorized duration of the entry permit;

(4) The authorized entrants within the permit space, by name or by such other means (for example, through
the use of rosters or tracking systems) as will enable the attendant to determine quickly and accurately, for
the duration of the permit, which authorized entrants are inside the permit space;

(5) The personnel, by name, currently serving as attendants;

®) The individual, by name, currently serving as entry supervisor, with a space for the signature or initials of
the entry supervisor who originally authorized entry;

7) The hazards of the permit space to be entered;

8) The measures used to isolate the permit space and to eliminate or control permit space hazards before entry;

(©)] The acceptable entry conditions;

(10) The results of initial and periodic tests performed under paragraph (d)(5) of this section, accompanied by
the names or initials of the testers and by an indication of when the tests were performed;

an The rescue and emergency services that can be summoned and the means (such as the equipment to use
and the numbers to call) for summoning those services;

(12) The communication procedures used by authorized entrants and attendants to maintain contact during the
entry;

(13) Equipment, such as personal protective equipment, testing equipment, communications equipment, alarm

systems, and rescue equipment, to be provided for compliance with this section;

(14) Any other information whose inclusion is necessary, given the circumstances of the particular confined space,
in order to ensure employee safety; and (15) Any additional permits, such as for hot work, that have been
issued to authorize work in the permit space.
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Table 3. Scope and time of subjects of function and technical training for oxygen deficiency and hydrogen sulfide hazard work

in Japan

Lesson subject

Range Lesson time

Knowledge of oxygen deficiency,

Pathological symptoms and emergency measures of oxygen 3 hours

hydrogen sulfide poisoning, and first aid deficiency and hydrogen sulfide poisoning;

resuscitation;

Knowledge of causes of oxygen
deficiency and hydrogen sulfide and
preventive measures

Knowledge of protective equipment

Methods for measuring concentration of oxygen and hydrogen 4 hours
sulfide in places where oxygen deficiency and hydrogen sulfide
are likely to occur, and methods for ventilation

Methods of use and maintenance inspection of structural facilities 2 hours

and equipment, such as air respirators, respirators, and air mask

fall control devices;
Relevant provisions of law, spirit, and rules

Relevant laws

First Aid Resuscitation Method

Ventilation Methods How to Use Ventilation Assistance

2 hours
30 minutes

2 hours

Concentration measurement method of Selection of the handling measurement location of the oxygen 2 hours

oxygen and hydrogen sulfide

concentration meter and hydrogen sulfide concentration meter
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Table 4. the Improvement plan of domestic by comparison of regulations on suffocation accidents in foreign

Classification  Definitions and concepts

Classification of confined spaces
(Permission required / general)

Roles and training by hierarchy

Germany Widely defined as the

the concept of a place
permission

United States Widely defined as the

the concept of a place

Strictly manage closed spaces that
concept of a situation, not require permission by clearly
distinguishing between confined

Do not distinguish between enclosed Define the roles of management
concept of a situation, not spaces requiring permission and
enclosed spaces that do not require

supervisors, safety managers, etc.

he role of authorized persons,
attendants, entrants, employers of
access supervisors, etc. and the

spaces and general enclosed spaces; assignment of educational obligations:

Japan Define locations of risk of Do not distinguish between enclosed Mandatory training of job foreman

oxygen deficiency and

spaces requiring permission and

(Detailed training hours, content)

hydrogen sulfide poisoning enclosed spaces that do not require

permission

Domestic

Maintain a place—centered Confined space requiring work permit Strengthening the educational

improvement  definition, but need a clear (Define confined space: No. 1 to 17) obligations of management

plan explanatory statement;

General Enclosure
(Define confined space: No. 18)

supervisors of the original office with
confined spaces;

(Businesses with less than five
employees are trained by employers)
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