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About this Handbook Edition

This PDF contains the complete 2016 edition of NFPA 110, Standard for Emergency and Standby
Power Systems, annotated to assist the reader’s understanding of the standard’s language and the
intent behind it. The annotations are not part of the NFPA Standard but provide a valuable com-
mentary reflecting the views, explanations, and insights of authors and contributors selected by
the NFPA based on their knowledge of and experience with the standard.

How to Navigate Between the Text of the Standard and the Annotations

Navigate between code or standard text and annotations by using hyperlinked icons and code
numbers.

¢ While in code or standard text, click on hyperlinked A icon* to the left of the standard sec-
tion to navigate to corresponding annotations.

¢ Click on the hyperlinked annotative standard section number 1.1 to return to previous
standard section.

*Please note, only the sections featuring icons contain annotations.

For longer blocks of annotations, it is recommended that you enable the back arrow functional-
ity in Acrobat’s page navigation menu, which will also allow you to return to the previous stan-
dard section.

How to Ensure You Have the Most Up-to-date Version of the NFPA Standard

The NFPA Standard, in the edition contained herein, is current as of the effective date des-
ignated at the time the standard was issued [2016]. This Handbook Edition does not, however,
include errata, tentative interim amendments (TIAs), or formal interpretations (FIs) that may
have been issued after the effective date. For all errata, TIAs, or FIs that may have been issued
since the effective date, or for any new editions that may have superseded this edition, please
visit the “Document Information pages” link for the relevant NFPA Standard located in the
“Codes & Standards” section of www.nfpa.org, or subscribe to the National Fire Codes Subscrip-
tion Service [www.codesonline.nfpa.org].

IMPORTANT NOTICES AND DISCLAIMERS
CONCERNING NFPA® STANDARDS

NOTICE AND DISCLAIMER OF LIABILITY CONCERNING
THE USE OF NFPA STANDARDS

NFPA® codes, standards, recommended practices, and guides (“NFPA Standards”), of which the
standard contained herein is one, are developed through a consensus standards development
process approved by the American National Standards Institute. This process brings together
volunteers representing varied viewpoints and interests to achieve consensus on fire and other
safety issues. While the NFPA administers the process and establishes rules to promote fairness
in the development of consensus, it does not independently test, evaluate, or verify the accuracy
of any information or the soundness of any judgments contained in NFPA Standards.

The NFPA disclaims liability for any personal injury, property or other damages of any na-
ture whatsoever, whether special, indirect, consequential or compensatory, directly or indirectly
resulting from the publication, use of, or reliance on NFPA Standards. The NFPA also makes no
guaranty or warranty as to the accuracy or completeness of any information published herein.

In issuing and making NFPA Standards available, the NFPA is not undertaking to render pro-
fessional or other services for or on behalf of any person or entity. Nor is the NFPA undertaking
to perform any duty owed by any person or entity to someone else. Anyone using this standard
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should rely on his or her own independent judgment or, as appropriate, seek the advice of a com-
petent professional in determining the exercise of reasonable care in any given circumstances.

The NFPA has no power, nor does it undertake, to police or enforce compliance with the
contents of NFPA Standards. Nor does the NFPA list, certify, test, or inspect products, designs, or
installations for compliance with this standard. Any certification or other statement of compli-
ance with the requirements of this standard shall not be attributable to the NFPA and is solely
the responsibility of the certifier or maker of the statement.

ADDITIONAL NOTICES AND DISCLAIMERS

Updating of NFPA Standards

Users of NFPA codes, standards, recommended practices, and guides (“NFPA Standards”)
should be aware that these standards may be superseded at any time by the issuance of new edi-
tions or may be amended from time to time through the issuance of Tentative Interim Amend-
ments. An official NFPA Standard at any point in time consists of the current edition of the stan-
dard together with any Tentative Interim Amendments and any Errata then in effect. In order
to determine whether a given standard is the current edition and whether it has been amended
through the issuance of Tentative Interim Amendments or corrected through the issuance of
Errata, consult appropriate NFPA publications such as the National Fire Codes® Subscription
Service, visit the NFPA website at www.nfpa.org, or contact the NFPA at the address listed below.

Interpretations of NFPA Standards

A statement, written or oral, thatis not processed in accordance with Section 6 of the Regulations
Governing Committee Projects shall not be considered the official position of NFPA or any of its
Committees and shall not be considered to be, nor be relied upon as, a Formal Interpretation.

Patents

The NFPA does not take any position with respect to the validity of any patent rights referenced
in, related to, or asserted in connection with an NFPA Standard. The users of NFPA Standards
bear the sole responsibility for determining the validity of any such patent rights, as well as the
risk of infringement of such rights, and the NFPA disclaims liability for the infringement of any
patent resulting from the use of or reliance on NFPA Standards.

NFPA adheres to the policy of the American National Standards Institute (ANSI) regarding
the inclusion of patents in American National Standards (“the ANSI Patent Policy”), and hereby
gives the following notice pursuant to that policy:

NOTICE: The user’s attention is called to the possibility that compliance with an NFPA
Standard may require use of an invention covered by patent rights. NFPA takes no position
as to the validity of any such patent rights or as to whether such patent rights constitute or
include essential patent claims under the ANSI Patent Policy. If, in connection with the
ANSI Patent Policy, a patent holder has filed a statement of willingness to grant licenses
under these rights on reasonable and nondiscriminatory terms and conditions to appli-
cants desiring to obtain such a license, copies of such filed statements can be obtained, on
request, from NFPA. For further information, contact the NFPA at the address listed below.

Laws and Regulations

Users of NFPA Standards should consult applicable federal, state, and local laws and regulations.
NFPA does not, by the publication of its codes, standards, recommended practices, and guides,
intend to urge action that is not in compliance with applicable laws, and these standards may
not be construed as doing so.

Copyrights

NFPA Standards are copyrighted by the NFPA. They are made available for a wide variety of both
public and private uses. These include both use, by reference, in laws and regulations, and use
in private self-regulation, standardization, and the promotion of safe practices and methods. By
making these standards available for use and adoption by public authorities and private users,
the NFPA does not waive any rights in copyright to these standards.
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Use of NFPA Standards for regulatory purposes should be accomplished through adoption
by reference. The term “adoption by reference” means the citing of title, edition, and publish-
ing information only. Any deletions, additions, and changes desired by the adopting authority
should be noted separately in the adopting instrument. In order to assist NFPA in following the
uses made of its standards, adopting authorities are requested to notify the NFPA (Attention:
Secretary, Standards Council) in writing of such use. For technical assistance and questions con-
cerning adoption of NFPA Standards, contact NFPA at the address below.

For Further Information

Questions or other communications relating to NFPA Standards and all requests for information

on NFPA procedures governing its codes and standards development process, including informa-

tion on the procedures for requesting Formal Interpretations, for proposing Tentative Interim

Amendments, and for proposing revisions to NFPA Standards during regular revision cycles,

should be sent to NFPA headquarters, addressed to the attention of the Secretary, Standards

Council, NFPA, 1 Batterymarch Park, Quincy, MA 02169-7471; email: stds_admin@nfpa.org.
For more information about NFPA, visit the NFPA website at www.nfpa.org.

IMPORTANT NOTICES AND DISCLAIMERS CONCERNING
THE HANDBOOK EDITION

Notice and Disclaimer Concerning Liability

Publication of this Handbook Edition is for the purpose of circulating information and opinion
among those concerned for fire and electrical safety and related subjects. While every effort has
been made to achieve a work of high quality, neither the NFPA® nor the contributors to this
Handbook Edition guarantee the accuracy or completeness of or assume any liability in connec-
tion with the information and opinions contained in this Handbook Edition. The NFPA and the
contributors shall in no event be liable for any personal injury, property, or other damages of
any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or
indirectly resulting from the publication, use of, or reliance upon this Handbook Edition.

This Handbook Edition is published with the understanding that the NFPA and the contribu-
tors to this Handbook Edition are supplying information and opinion but are not attempting to
render engineering or other professional services. If such services are required, the assistance of
an appropriate professional should be sought.

NFPA codes, standards, recommended practices, and guides (“NFPA Standards”), includ-
ing the NFPA Standard that is the subject of this Handbook Edition, are made available for use
subject to Important Notices and Disclaimers Concerning NFPA Standards, which are separately
bookmarked and viewable in this Handbook Edition, and which can also be viewed at www.nfpa.
org/disclaimers.

Notice Concerning Interpretations Contained in the Annotations

NFPA codes, standards, recommended practices, and guides (“NFPA Standards”), including the
NFPA Standard that is the subject of this Handbook Edition are developed in accordance with
the published procedures of the NFPA by technical committees comprised of volunteers drawn
from a broad array of relevant interests. In this Handbook Edition the text of the NFPA Standard
is accompanied with annotations providing explanation and commentary on the meaning and
intent of the Standard.

The annotations contained in this Handbook Edition are not a part of the NFPA Standard
and do not constitute Formal Interpretations of the NFPA (which can be obtained only through
requests processed by the responsible technical committees in accordance with the published
procedures of the NFPA). The annotations, therefore, solely reflect the personal opinions of the
author or other contributors and do not necessarily represent the official position of the NFPA
or its technical committees.
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NFPA®110

Standard for

Emergency and Standby Power Systems

2016 Edition

This edition of NFPA 110, Standard for Emergency and Standby Power Systems, was prepared by the
Technical Committee on Emergency Power Supplies and released by the Correlating Committee on
National Electrical Code® It was issued by the Standards Council on May 26, 2015, with an effective
date of June 15, 2015, and supersedes all previous editions.

This edition of NFPA 110 was approved as an American National Standard on June 15, 2015.

A Origin and Development of NFPA 110

The Technical Committee on Emergency Power Supplies was organized in 1976 by NFPA in
recognition of the demand for viable guidelines for the assembly, installation, and performance of
electrical power systems used to supply critical and essential needs during outages of the primary
power source. The intent was to establish the equipment requirements necessary to achieve an on-
site auxiliary electrical power source suitable to the needs of the applicable requirements and user
criteria.

In 1979, the Committee’s report proposing adoption of NFPA 110 was published but withdrawn
because of issues involving the scope of the committee. In 1981, a revised report was returned to the
Committee to resolve differences with other NFPA documents. At the 1982 NFPA Fall Meeting, the
Committee’s report was adopted as a tentative standard (NFPA 110T-1983) in order to expose the
document to public review.

NFPA 110 was formally adopted as a standard at the 1984 NFPA Fall Meeting and designated as
the 1985 edition, which clarified scope statements, prototype testing, battery and bypass-isolation
switch requirements, and revised maintenance requirements.

The 1988 edition included several new definitions and further clarified transfer switch and
installation testing requirements.

The 1993 edition reflected the adoption of NFPA 111, Standard on Stored Electrical Energy Emergency
and Standby Power Systems, a basic requirement for one-step loading for all prime movers, an update
on battery technology, restrictions on unnecessary transferring of loads, and the need for battery
maintenance.

The 1996 edition added revised monthly load testing requirements for generator sets,
consideration for potential wet stacking, various types of fuel tanks and spillage considerations,
restrictions on the types of permitted batteries, and working space requirements. It also clarified the
minimum number of cranks that an engine must be capable of completing, cooling system
requirements, and timing devices in health care facilities for testing a generator.

The 1999 edition deleted the testing of generator sets at 50 percent of the emergency power
supply system load because the relevant measure is the nameplate rating. The exception for wet
stacking was also deleted. Exhaust temperature monitoring was added because it is an acceptable
performance measure of proper emergency power supply loading.

The 2002 edition was restructured to comply with the Manual of Style for NFPA Technical Committee
Documents. Introductory material in Chapter 1 was formatted for consistency among all NFPA
documents. Referenced publications were relocated from the last chapter to Chapter 2, resulting in
the renumbering of chapters. Definitions in Chapter 3 were made consistent with definitions in
other NFPA documents, systematically aligned, and individually numbered. Paragraphs were revised
to provide one mandatory requirement per section, subsection, or paragraph. Information that
accompanied many of the requirements was moved to Annex A, Explanatory Material. Many
exceptions were deleted or rephrased into mandatory text.

NFPA and National Fire Protection Association are registered trademarks of the National Fire Protection Association, Quincy, Massachusetts 02169.
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110-2 EMERGENCY AND STANDBY POWER SYSTEMS

Changes in the 2002 edition included definitive and broad-based requirements regarding electrical installations in
accordance with NFPA 70®, National Electrical Code®; additional EPS controls and safeguards, such as alerting staff of impending
failure of the EPS to start; access and working space around the generator set; ventilation; energy converters; and EPSS testing
requirements.

The 2005 edition revised clearance distances between transfer switches and service equipment, revised the definitions for
both lead-acid (flooded) and valve-regulated lead-acid (VRLA) batteries, and changed the testing and maintenance section to
include testing for spark-ignited engines that parallels those for diesel. Changes also included new annex material for diesel
fuel testing and maintenance procedures, as well as transfer switches.

Significant revisions to the 2010 edition included the following:

(1) Clarified that the requirements to systems classed as optional standby is not mandatory

(2) Clarified that the operation testing and routine maintenance requirements of Chapter 8 cover both new and existing
EPSSs

(3) Aligned the definitions of transfer switch types with NFPA 111 and relevant product standards

(4) Revised the Chapter 7 requirements for acceptance testing and differentiated what is required for new and
unoccupied buildings and facilities from what is required for existing occupied buildings and facilities

(5) Revised the Chapter 8 requirements for operational test durations, loading conditions, and method of test initiation
for the emergency power supply

A noteworthy change for the 2013 edition was the deletion of the mandatory 96-hour fuel supply requirement (5.1.2) for
seismic categories. The need for continued operation and the minimum operational time without refueling is a design
consideration or is directed by another standard. Several references to ASTM standards and additional annex material were
added to address fuel quality and storage issues. The prime mover cooling and ventilation system construction and installation
requirements were reorganized.

The 2016 edition prohibits the installation of an automatically actuated valve into the fuel lines, in order to prevent the
inadvertent cutoff of fuel at critical times. The proper operation of systems connected in parallel has been addressed by adding
acceptance testing and maintenance items for paralleling gear. In order to test all transfer switches, a requirement to rotate the
transfer switch initiating the monthly test has been added where multiple transfer switches are installed. A new section
consolidates record management and defines record retention requirements.

2016 Edition
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COMMITTEE PERSONNEL 110-3

Correlating Committee on National Electrical Code®

Michael J. Johnston, Chair
National Electrical Contractors Association, MD [IM]

Mark W. Earley, Administrative Secretary
National Fire Protection Association, MA

Kimberly L. Shea, Recording Secretary
National Fire Protection Association, MA

James E. Brunssen, Telcordia, NJ [UT]
Rep. Alliance for Telecommunications Industry Solutions

Merton W. Bunker, Jr., U.S. Department of State, VA [U]
William R. Drake, Power Products, LLC, CA [M]

Palmer L. Hickman, Electrical Training Alliance, MD [L]
Rep. International Brotherhood of Electrical Workers

David L. Hittinger, Independent Electrical Contractors of Greater

John R. Kovacik, UL LLC, IL [RT]

Neil F. LaBrake, Jr., National Grid, NY [UT]
Rep. Electric Light & Power Group/EEI

Richard P. Owen, Oakdale, MN [E]
Rep. International Association of Electrical Inspectors

James F. Pierce, Intertek Testing Services, OR [RT]
Vincent J. Saporita, Eaton’s Bussmann Business, MO [M]

Cincinnati, OH [IM]
Rep. Independent Electrical Contractors, Inc.

Richard A. Holub, The DuPont Company, Inc., DE [U]
Rep. American Chemistry Council

Rep. National Electrical Manufacturers Association

Alternates

Lawrence S. Ayer, Biz Com Electric, Inc., OH [IM]
(Alt. to David L. Hittinger)
James T. Dollard, Jr., IBEW Local Union 98, PA [L]
(Alt. to Palmer L. Hickman)
Stanley J. Folz, Morse Electric Company, NV [IM]
(Alt. to Michael J. Johnston)
Ernest J. Gallo, Telcordia Technologies (Ericsson), NJ [UT]
(Alt. to James E. Brunssen)

Alan Manche, Schneider Electric, KY [M]
(Alt. to William R. Drake)

Robert A. McCullough, Tuckerton, NJ [E]
(Alt. to Richard P. Owen)

Mark C. Ode, UL LLC, AZ [RT]
(Alt. to John R. Kovacik)

Christine T. Porter, Intertek Testing Services, WA [RT]
(Alt. to James F. Pierce)

George A. Straniero, AFC Cable Systems, Inc., NJ [M]
(Alt. to Vincent J. Saporita)

Nonvoting

Timothy J. Pope, Canadian Standards Association, Canada [SE]
Rep. CSA/Canadian Electrical Code Committee

D. Harold Ware, Libra Electric Company, OK [IM]
(Member Emeritus)

Mark W. Earley, NFPA Staff Liaison

This list represents the membership at the time the Committee was balloted on the final text of this edition.
Since that time, changes in the membership may have occurred. A key to classifications is found at the
back of the document.

NOTE: Membership on a committee shall not in and of itself constitute an endorsement of
the Association or any document developed by the committee on which the member serves.

Committee Scope: This Committee shall have primary responsibility for documents on
minimizing the risk of electricity as a source of electric shock and as a potential ignition
source of fires and explosions. It shall also be responsible for text to minimize the
propagation of fire and explosions due to electrical installations.

2016 Edition
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1104 EMERGENCY AND STANDBY POWER SYSTEMS

Technical Committee on Emergency Power Supplies

David Stymiest, Chair
Smith Seckman Reid, Inc., TN [SE]

Herbert H. Daugherty, Nonuvoting Secretary
Electric Generating Systems Association, FL. [M]
Rep. Electrical Generating Systems Association
(Alt. to Herbert V. Whittall)

Ernest E. Allen, The Doctors Company, OH [I]
Rep. NFPA Health Care Section

Dan Chisholm, Sr., MGI Systems, Inc., FL. [IM]

Khimchand H. Chudasama, U.S. Department of Veterans Affairs,
DC [U]

Kenneth A. Cotton, U.S. Energy, CA [M]

Jason D'Antona, Thompson Consultants, Inc., MA [SE]
David A. Dagenais, Wentworth-Douglass Hospital, NH [U]
Richard L. Day, Michigan State Fire Marshal's Office, MI [E]
Dennis DeMoss, Sargent & Lundy, IL [SE]

Randy Engelmann, Cummins Power Generation, MN [M]
William H. Everard, Everard Mid Atlantic Inc., VA [SE]
Louis J. Feller, U.S. Army Corps of Engineers, WA [U]

James R. (Skip) Gregory, Health Facility Consulting, FL [E]
Rep. Florida Agency for Health Care Administration

Ross M. Hardy, Jones, Lang, Lasalle at Beaumont Hospitals, MI

[U]

Jonathan Hartsell, Rodgers, NC [IM]

Chad E. Loomis, Cornell University, NY [U]

Alan Manche, Schneider Electric, KY [M]

Raymond J. Battalora, Aon Fire Protection Engineering, TX [I]
(Alt. to D. J. O'Connor)
Dan Chisholm, Jr., MGI Systems, Inc., FL [IM]
(Alt. to D. Chisholm, Sr.)
Joshua Dugger, Facility Shield International, CA [M]
(Alt. to K. A. Cotton)
Brian J. Escott, ASCO Power Technologies, NJ [M]
(Alt. to R. A. Schroeder)

George Mills, The Joint Commission, IL [E]
Rep. Joint Commission on Accreditation Healthcare
Organizations
Hugh O. Nash, Jr., Nash-Consult, TN [SE]
Michael D. Niclaus, Gregory Poole Power Systems CAT, NC [IM]
Daniel J. O'Connor, Aon Fire Protection Engineering, IL [I]
Gary L. Olson, kW Rx, LLC, MN [SE]
Ralph E. Patterson, Power Products & Solutions Inc., NC [IM]
Rep. InterNational Electrical Testing Association
Ronald A. Schroeder, ASCO/Power Switching & Controls, NJ [M]

Ronald M. Smidt, Carolinas HealthCare System, NC [U]
Rep. American Society for Healthcare Engineering

Raymond J. Stanko, UL LLC, IL [RT]
Robert E. Thompson, Providence Hospital, AL [U]

Peter R. Walsh, Mersen, MA [M]
Rep. National Electric Fuse Association

Herbert V. Whittall, Electrical Generating Systems Association, FL.
(M]
Rep. Electrical Generating Systems Association

Alternates

Michael J. Lang, Mersen, GA [M]
(Alt. to P. R. Walsh)

Larry Lau, U.S. Department of Veterans Affairs, DC [U]
(Alt. to K. H. Chudasama)

Stephen McCluer, APC by Schneider Electric, TX [M]
(Alt. to A. Manche)

Bogue M. Waller, Gresham Smith & Partners, TN [SE]
(Alt. to H. O. Nash, Jr.)

Christopher Coache, NFPA Staff Liaison

This list represents the membership at the time the Committee was balloted on the final text of this edition.
Since that time, changes in the membership may have occurred. A key to classifications is found at the
back of the document.

NOTE: Membership on a committee shall not in and of itself constitute an endorsement of
the Association or any document developed by the committee on which the member serves.

Committee Scope: This Committee shall have primary responsibility for documents on
performance criteria for the selection and assembly of the components for emergency and
standby power systems in buildings and facilities, including categories of power supplies,
transfer equipment, controls, supervisory equipment, and all related electrical and
mechanical auxiliary or accessory equipment needed to supply emergency or standby power
to the utilization equipment. The Committee also shall be responsible for criteria on the
maintenance and testing of the system. This Committee does not cover requirements for the
application of emergency power systems, self-contained emergency lighting units, and
electrical wiring, except that wiring that is an integral part of the system up to the load side
of the transfer switch(es). This Committee shall report to Technical Correlating Committee
of the National Electrical Code.
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