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Preface

This preface, as well as all footnotes and appendices, is included for informational purposes and
is not part of ANSI/ISA-S91.01.

This standard has been prepared as part of the service of ISA, the international society for
measurement and control, toward a goal of uniformity in the field of instrumentation. To be of real
value, this document should not be static but should be subject to periodic review. Toward this
end, the Society welcomes all comments and criticisms and asks that they be addressed to the
Secretary, Standards and Practices Board; ISA; 67 Alexander Drive; P. O. Box 12277; Research
Triangle Park, NC 27709; Telephone (919) 990-9227; Fax (919) 549-8288; e-mail:
standards@isa.org.

The ISA Standards and Practices Department is aware of the growing need for attention to the
metric system of units in general, and the International System of Units (SI) in particular, in the
preparation of instrumentation standards, recommended practices, and technical reports. The
Department is further aware of the benefits to U.S.A. users of ISA standards of incorporating
suitable references to the Sl (and the metric system) in their business and professional dealings
with other countries. Toward this end, this Department will endeavor to introduce Sl-acceptable
metric units in all new and revised standards to the greatest extent possible. The Metric Practice
Guide, which has been published by the Institute of Electrical and Electronics Engineers as
ANSI/IEEE Std. 268-1992, and future revisions, will be the reference guide for definitions,
symbols, abbreviations, and conversion factors.

It is the policy of ISA to encourage and welcome the participation of all concerned individuals and
interests in the development of ISA standards, recommended practices, and technical reports.
Participation in the ISA standards-making process by an individual in no way constitutes
endorsement by the employer of that individual, of ISA, or of any of the standards that ISA
develops.

The following people served as members of ISA Committee SP91.:

NAME COMPANY
G. Ramachandran, Chairman Cytec Industries Inc.
R. Adamski Exxon Chemical
" T. Barrett Union Carbide Corporation
L. Baruwa Allied Signal, Inc.
* K. Bond Shell Oil Company
R. Boyd, Jr. Saudi Aramco
* L. Brown Westinghouse Savannah River Corporation
J. Carew Stone & Webster, Inc.
M. Casada JBF Associates
W. Cohen M. W. Kellogg Company
R. Ehrlicher BASF
D. Fritsch Phillips Petroleum Company

"One vote per company
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COMPANY

Moore Products Company

Chevron Research & Technology Company
E. I. du Pont de Nemours & Company
Dow Chemical Company

Hoechst Celanese Corporation
Murphy Oil Company

Mobil Research & Development Corporation
Lyondell Petrochemical Company

E. I. du Pont de Nemours & Company
Pritchard Corporation

H-R International, Inc.

Consultant

Union Carbide Corporation

Union Carbide Corporation

Feltronics Corporation

ABB Power Plant Controls

EIf Atochem

Amoco Corporation

Honeywell, Inc.

Bechtel Corporation

Westinghouse Electric Corporation
Process Control Solutions

Shell Development Company
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1 Purpose

1.1 Establish a procedure to identify the emergency shutdown systems and safety critical controls
that are key to maintaining safety in the process industries as defined in the Mechanical Integrity
and Maintenance sections of Process Safety Management (PSM) regulations such as Occupational
Safety and Health Administration (OSHA) Federal Regulation 29 CFR 1910.119 (reference 5.1),
and Risk Management Program (RMP) regulations such as the (proposed) U.S. Environmental
Protection Agency Regulation 40 CFR Part 68 (reference 5.2).

1.2 Mechanical integrity and maintenance are major elements in PSM and RMP programs. In this
standard, provisions for mechanical integrity and maintenance apply to the following equipment:

a) Emergency shutdown systems; and

b) Safety critical controls (including monitoring devices and sensors, alarms, and
interlocks).

2 Scope

2.1 This standard addresses the instruments that are classified as emergency shutdown systems
and safety critical controls and establishes requirements for testing and documenting the test results
of these systems.

2.2 This standard does not address codes, regulations, and other requirements that apply only
to the nuclear power industry.

3 Definitions

3.1 basic process control system: The control equipment installed to perform the normal
regulatory functions for the process--e.g., PID control and sequential control.

3.2 emergency shutdown system:  Instrumentation and controls installed for the purpose of
taking the process, or specific equipment in the process, to a safe state. This does not include
instrumentation and controls installed for non-emergency shutdowns or routine operations. Emer-
gency shutdown systems may include electrical, electronic, pneumatic, mechanical, and hydraulic
systems (including those systems that are programmable).

Other common terms used for emergency shutdown systems include safety instrumented
systems, safety shutdown systems, protective instrument systems, and safety interlock systems.

3.3 safety critical control: A control whose failure to operate properly will directly result in a
catastrophic release of toxic, reactive, flammable, or explosive chemical.
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4 Procedure

4.1 Identification

4.1.1 Emergency shutdown systems and safety critical controls should be identified during a
process hazard analysis for those events judged likely to occur at an unacceptable frequency.

4.1.2 Emergency shutdown systems and safety critical controls shall be identified and documented
in a manner that clearly distinguishes them from other control systems, such as the basic process
control system.

4.2 Maintenance and testing

4.2.1 Allemergency shutdown systems and safety critical controls shall be periodically tested and
maintained in accordance with user system test procedures taking into account system manufac-
turer recommendations.

4.2.2 The periodic tests of the emergency shutdown systems and safety critical controls shall
contain the following minimum documentation:

a) Date of inspection;

b) Name of person who performed the test;

¢) Serial number or other unique identifier of the equipment;

d) Results of the test as compared to user-defined acceptance criteria; and

e) A description of the test(s) performed.

5 References

5.1 U.S. Department of Labor, Occupational Safety and Health Administration (OSHA), Federal
Regulation 29 CFR 1910.119, Process Safety Management of Highly Hazardous Chemicals, Ex-
plosives, and Blasting Agents; Final Rule, February 24, 1992.

5.2 U.S. Environmental Protection Agency (EPA), Federal Regulation 40 CFR Part 68, Risk
Management Programs for Chemical Accidental Release Prevention;, October 20, 1993/ Proposed
Rules.
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Developing and promulgating technically sound consensus standards,
recommended practices, and technical reports is one of ISA's primary
goals. To achieve this goal the Standards and Practices Department
relies on the technical expertise and efforts of volunteer committee
members, chairmen, and reviewers.

ISA is an American National Standards Institute (ANSI) accredited
organization. ISA administers United States Technical Advisory
Groups (USTAGS) and provides secretariat support for International
Electrotechnical Commission (IEC) and International Organization for
Standardization (ISO) committees that develop process measurement
and control standards. To obtain additional information on the
Society's standards program, please write:

ISA

Attn: Standards Department

67 Alexander Drive

P.O. Box 12277

Research Triangle Park, NC 27709
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