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Abstract

 

: A recommended practice for the design and operation of electric
systems in health care facilities is provided. The term 

 

health care facility

 

 as used
here encompasses buildings or parts of buildings that contain hospitals, nursing
homes, residential custodial care facilities, clinics, ambulatory health care centers,
and medical and dental offices. Buildings or parts of buildings within an industrial
or commercial complex, used as medical facilities, logically fall within the scope of
this recommended practice.

 

Keywords:

 

 anesthesizing, clinical, critical branch, emergency system, equipment
system, essential electrical system, examination, fire alarm, ground-fault circuit-
interrupter, ground-fault protection, grounding, life safety branch, medical, nurse
call, patient care, recovery, safety, standby generator, surgical, transfer switch,
treatment, wet location
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IEEE Standards

 

 documents are developed within the IEEE Societies and the Standards Coordinating
Committees of the IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards
through a consensus development process, approved by the American National Standards Institute, which brings
together volunteers representing varied viewpoints and interests to achieve the final product. Volunteers are not
necessarily members of the Institute and serve without compensation. While the IEEE administers the process and
establishes rules to promote fairness in the consensus development process, the IEEE does not independently
evaluate, test, or verify the accuracy of any of the information contained in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or
other damage, of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or
indirectly resulting from the publication, use of, or reliance upon this, or any other IEEE Standard document.

The IEEE does not warrant or represent the accuracy or content of the material contained herein, and expressly
disclaims any express or implied warranty, including any implied warranty of merchantability or fitness for a spe-
cific purpose, or that the use of the material contained herein is free from patent infringement. IEEE Standards
documents are supplied “

 

AS IS

 

.”

The existence of an IEEE Standard does not imply that there are no other ways to produce, test, measure, purchase,
market, or provide other goods and services related to the scope of the IEEE Standard. Furthermore, the viewpoint
expressed at the time a standard is approved and issued is subject to change brought about through developments
in the state of the art and comments received from users of the standard. Every IEEE Standard is subjected to
review at least every five years for revision or reaffirmation. When a document is more than five years old and has
not been reaffirmed, it is reasonable to conclude that its contents, although still of some value, do not wholly
reflect the present state of the art. Users are cautioned to check to determine that they have the latest edition of any
IEEE Standard.

In publishing and making this document available, the IEEE is not suggesting or rendering professional or other
services for, or on behalf of, any person or entity. Nor is the IEEE undertaking to perform any duty owed by any
other person or entity to another. Any person utilizing this, and any other IEEE Standards document, should rely
upon the advice of a competent professional in determining the exercise of reasonable care in any given
circumstances.

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as they relate to
specific applications. When the need for interpretations is brought to the attention of IEEE, the Institute will initiate
action to prepare appropriate responses. Since IEEE Standards represent a consensus of concerned interests, it is
important to ensure that any interpretation has also received the concurrence of a balance of interests. For this
reason, IEEE and the members of its societies and Standards Coordinating Committees are not able to provide an
instant response to interpretation requests except in those cases where the matter has previously received formal
consideration. At lectures, symposia, seminars, or educational courses, an individual presenting information on
IEEE standards shall make it clear that his or her views should be considered the personal views of that individual
rather than the formal position, explanation, or interpretation of the IEEE. 

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership
affiliation with IEEE. Suggestions for changes in documents should be in the form of a proposed change of text,
together with appropriate supporting comments. Comments on standards and requests for interpretations should be
addressed to:

 

Secretary, IEEE-SA Standards Board
445 Hoes Lane
Piscataway, NJ 08854
USA

Authorization to photocopy portions of any individual standard for internal or personal use is granted by the Insti-
tute of Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright Clearance
Center. To arrange for payment of licensing fee, please contact Copyright Clearance Center, Customer Service,
222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy portions of any indi-
vidual standard for educational classroom use can also be obtained through the Copyright Clearance Center.

Secretary, IEEE-SA Standards Board
445 Hoes Lane
Piscataway, NJ 08854
USA
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Introduction

 

IEEE Std 602, known as the 

 

IEEE White Book™

 

, was last published in 1996. This version
of the 

 

White Book

 

 updates topics and categories to 2006.

IEEE Std 602 is written primarily for the practicing electrical design engineer, who may
have limited experience with health care facilities, and for hospital operating personnel. It
will also be useful for those who supply products and services for health care facilities.
While the text deals with a broad range of topics relevant to the design and operation of
health care facilities, it focuses on those aspects of facility design and operation that are
unique to health care facilities. These include patient electrical safety, patient care issues,
continuity of electric service, and a reliable source of power to sensitive computer-based
clinical and biomedical equipment. The text also touches on communication and alarm
systems that are unique to the health care facility.

 

Notice to users

 

Errata

 

Errata, if any, for this and all other standards can be accessed at the following URL: http:/
/standards.ieee.org/reading/ieee/updates/errata/index.html. Users are encouraged to check
this URL for errata periodically.

 

Interpretations

 

Current interpretations can be accessed at the following URL: http://standards.ieee.org/
reading/ieee/interp/index.html.

 

Patents

 

Attention is called to the possibility that implementation of this recommended practice
may require use of subject matter covered by patent rights. By publication of this
recommended practice, no position is taken with respect to the existence or validity of any
patent rights in connection therewith. The IEEE shall not be responsible for identifying
patents or patent applications for which a license may be required to implement an IEEE
recommended practice or for conducting inquiries into the legal validity or scope of those
patents that are brought to its attention.

This introduction is not part of IEEE Std 602-2007, IEEE Recommended Practice for Electric
Systems in Health Care Facilities.
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IEEE Recommended Practice for 
Electric Systems in 
Health Care
Facilities

 

Chapter 1
Overview

 

1.1 Scope

 

IEEE Std 602, commonly known as the 

 

IEEE White Book™,

 

 is published by the Institute
of Electrical and Electronics Engineers (IEEE) to provide a recommended practice for the
design and operation of electric systems in health care facilities. It has been prepared on a
voluntary basis by design engineers and health care end users as well as electrical and
medical manufacturers functioning as the White Book Working Group within the Power
Systems Design Subcommittee of the Power Systems Engineering Subcommittee.

This recommended practice will probably be of greatest value to the power oriented
engineer with limited health care experience. It can also be an aid to all engineers
responsible for the electrical design of health care facilities. However, it is not intended as
a replacement for the many excellent engineering texts and handbooks commonly in use,
nor is it detailed enough to be a design manual. It should be considered a guide and a
general reference on electrical design for health care facilities.

 

1.2 Health care facilities

 

The term 

 

health care facility

 

, as used here, encompasses buildings or parts of buildings
that contain hospitals, nursing homes, residential custodial care facilities, clinics, and
medical and dental offices. Buildings or parts of buildings within an industrial or
commercial complex, used as medical facilities, logically fall within the scope of this
book. Thus the specific use of the building in question, rather than the nature of the overall
development of which it is a part, determines its electric design category.

Today’s health care facilities, because of their increasing size and complexity, have
become more and more dependent upon safe, adequate, and reliable electrical systems.
Every day new types of sophisticated diagnostic and treatment equipment, utilizing
microprocessors or computers, come on the market. Many of these items are sensitive to
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electrical disturbances and some require a very reliable power source. Invasive medical
procedures such as cardiac catheterization make electrical safety extremely important.
Moreover, new medical and surgical procedures are constantly being developed, and new
technologies are being utilized. Modern facilities use robotics, telemedicine, picture
archiving and communications systems (PACS), and the mixing of diagnostic and
treatment modalities (i.e., surgical procedures combined with various types of medical
imaging). In addition to the special safety and reliability requirements, health care
facilities have unique life safety and communication requirements, because patients are
generally unable to care for themselves or evacuate in the event of an emergency. For
these reasons, perhaps no area of design or construction is changing as fast as health care
facilities.

 

1.2.1 Industry Applications Society

 

The IEEE is divided into 42 societies that specialize in various technical areas of electrical
engineering. Each group or society conducts meetings and publishes papers on
developments within its specialized area. The Industry Applications Society (IAS)
presently encompasses 18 technical committees covering electrical engineering in specific
areas (petroleum and chemical industry, cement industry, glass industry, industrial and
commercial power systems, and others). The Power Systems Engineering Subcommittee,
which has responsibility for the White Book Working Group, is part of the Industrial and
Commercial Power Systems Department of the IAS. Papers of interest to electrical
engineers and designers involved in the field covered by the 

 

IEEE White Book

 

 are, for the
most part, contained in the 

 

IEEE Transactions on Industry Applications 

 

of the IAS. The
IAS also publishes the 

 

IEEE Industry Applications Magazine,

 

 which reports on the
development and application of electrical systems, apparatus, devices, and controls to the
processes and equipment of industry and commerce; the promotion of safe, reliable, and
economic installations; the encouragement of energy conservation; and the creation of
voluntary engineering standards and recommended practices. 

 

1.2.2 Engineering in Medicine and Biology Society

 

Another IEEE group of interest to the electrical engineer involved in health care facility
design is the Engineering in Medicine and Biology Society (EMBS). The 

 

IEEE
Transactions on Biomedical Engineering

 

1

 

 

 

and the 

 

IEEE Engineering in Medicine and
Biology

 

 

 

Magazine

 

 include articles on the physiological effects of electrical shock and
other subjects pertinent to electrical safety. Articles dealing with electrical equipment and
instrumentation also appear in 

 

IEEE Transactions on Biomedical Engineering

 

.

 

1.3 Professional registration

 

Most regulatory agencies require that design for public buildings be prepared by state-
licensed professional architects or engineers. Information on such registration may be
obtained from the appropriate state agency or from the National Council of Examiners for
Engineering and Surveying (NCEES). The NCEES offers engineering registration, and

 

1

 

Information on references can be found in 1.12.



 

IEEE
OVERVIEW Std 602-2007

Copyright © 2007 IEEE. All rights reserved. 3

 

this registration helps in obtaining registration in the various states through reciprocity.
All engineering graduates are encouraged to start on the path to full registration by taking
the engineer-in-training examination as soon after graduation as possible. The final
written examination in the field of specialization is usually conducted after 4 years of
progressive professional experience.

Clinical engineering certification is available through an international commission. When
possible, the hospital’s clinical engineer should be involved in the electrical design
process.

 

1.4 Codes and standards

 

1.4.1 National Electrical Code

 

®

 

 and other NFPA standards

 

The electrical wiring and design requirements in the National Electrical Code

 

®

 

 (NEC

 

®

 

)
(NFPA 70) are vitally important guidelines for health care facility engineers. Article 517
of the NEC deals exclusively with installation criteria for health care facilities. The NEC
is revised every 3 years, and care should be taken to use the edition that is current and
adopted by the authority having jurisdiction (AHJ) for enforcement at the time of
construction. The NEC is published and available from the National Fire Protection
Association (NFPA). It does not represent a design specification, but only identifies
minimum requirements for the safe installation and utilization of electricity on the
premises. The introduction to the NEC, Article 90, covers purpose and scope, and
describes the AHJ’s role in interpreting and enforcing the code. The 

 

National Electrical
Code

 

®

 

 

 

Handbook

 

, published by the NFPA, contains the complete NEC text plus
explanations. This book is edited to correspond with each edition of the NEC.

NFPA 99 addresses performance and testing criteria for electric systems in health care
facilities as well as requirements for medical gas systems; heating, ventilation, and air
conditioning systems; laboratories; emergency management; and other topics of interest to
health care designers. Approximately two thirds of NEC Article 517 is extracted from
NFPA 99. The 

 

Health Care Facilities Handbook 

 

[B2]

 

,

 

2

 

 published by NFPA, contains the
entire NFPA 99 text as well as comments and explanatory material. The book is published
on a 3-year cycle to correspond with each edition of NFPA 99.

The NEC and other selected NFPA codes are generally adopted by local and state
governments for enforcement by electrical and building inspectors and fire marshals.

 

1.4.2 Health care codes and standards

 

Additional electrical requirements for health care facilities are included in the

 

Accreditation Manual for Hospitals

 

, published by the Joint Commission, formerly the
Joint Commission for the Accreditation of Healthcare Organizations (JCAHO). Hospitals
seeking Joint Commission accreditation must undergo periodic inspection by their

 

2

 

The numbers in brackets correspond to those of the bibliography in 1.13.


