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NOTICE AND DISCLAIMER

The information in this publication was considered technically sound by the consensus of persons engaged
in the development and approval of the document at the time it was developed. Consensus does not
necessarily mean that there is unanimous agreement among every person participating in the development
of this document.

ANSI standards and guideline publications, of which the document contained herein is one, are developed
through a voluntary consensus standards development process. This process brings together volunteers
and/or seeks out the views of persons who have an interest in the topic covered by this publication. While
NEMA administers the process to promote fairness in the development of consensus, it does not write the
document and it does not independently test, evaluate, or verify the accuracy or completeness of any
information or the soundness of any judgments contained in its standards and guideline publications.

NEMA disclaims liability 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, application, or reliance on this document. NEMA disclaims and makes no guaranty or
warranty, expressed or implied, as to the accuracy or completeness of any information published herein,
and disclaims and makes no warranty that the information in this document will fulfill any of your particular
purposes or needs. NEMA does not undertake to guarantee the performance of any individual manufacturer
or seller’'s products or services by virtue of this standard or guide.

In publishing and making this document available, NEMA is not undertaking to render professional or other
services for or on behalf of any person or entity, nor is NEMA undertaking to perform any duty owed by any
person or entity to someone else. Anyone using this document should rely on his or her own independent
judgment or, as appropriate, seek the advice of a competent professional in determining the exercise of
reasonable care in any given circumstances. Information and other standards on the topic covered by this
publication may be available from other sources, which the user may wish to consult for additional views or
information not covered by this publication.

NEMA has no power, nor does it undertake to police or enforce compliance with the contents of this
document. NEMA does not certify, test, or inspect products, designs, or installations for safety or health
purposes. Any certification or other statement of compliance with any health- or safety-related information
in this document shall not be attributable to NEMA and is solely the responsibility of the certifier or maker
of the statement.
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A M ER I CAN Approval of an American National Standard requires verification by The
American National Standards Institute, Inc. (ANSI) that the requirements
for due process, consensus, and other criteria for approval have been

NATIONAL met by the standards developer. An American National Standard implies
a consensus of those substantially concerned with its scope and
provisions. Consensus is established when, in the judgment of the ANSI

STA N DA R D Board of Standards Review, substantial agreement has been reached by
directly, and materially affected interests. Substantial agreement means
much more than a simple majority, but not necessarily unanimity.
Consensus requires that all views and objections be considered, and that
a concerted effort be made toward their resolution.

The existence of an American National Standard does not in any respect
preclude anyone, whether s/he has approved the standard or not, from
manufacturing, marketing, purchasing, or using products, processes, or
procedures not conforming to the standards. It is intended as a guide to
aid the manufacturer, the consumer, and the general public.

The American National Standards Institute, Inc., does not develop
standards and will in no circumstances give an interpretation of any
American National Standard. Moreover, no person shall have the right or
authority to issue an interpretation of an American National Standard in
the name of the American National Standards Institute, Inc. Requests for
interpretations should be addressed to the secretariat or sponsor whose
name appears on this title page.

CAUTION NOTICE: This American National Standard may be revised or
withdrawn at any time. The procedures of the American National
Standards Institute, Inc., require that action be taken periodically to
reaffirm, revise, or withdraw this standard. Purchasers of American
National Standards may receive current information on all standards by
calling or writing the American National Standards Institute, Inc.

Published by
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Rosslyn, Virginia 22209

© 2024 National Electrical Manufacturers Association. All rights, including translation into other languages,
reserved under the Universal Copyright Convention, the Berne Convention for the Protection of Literary
and Artistic Works, and the International and Pan American copyright conventions. No part of this
publication may be reproduced in any form, in an electronic retrieval system or otherwise, without prior
written permission of the publisher.
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Foreword (This foreword is not part of American National Standard C12.1-2024)

This American National Standard establishes acceptable performance criteria for electricity meters.
Accuracy class designations, current class designations, voltage and frequency ratings, test current
values, service connection arrangements, pertinent dimensions, form designations, and environmental
tests are covered.

This version of C12.1 has been modified in several areas in an effort to respond to a changing industry
and to improve the clarity of some of the tests. In the North American market, electromechanical meters
are no longer manufactured, and tests related to them have been deprecated. Additional work in the field
of electromagnetic compatibility and auxiliary communications device influence has also been included in
this version. The content of another standard in this series, ANSI C12.20, has been merged into C12.1 so
that there is now a singular document that covers the entire Code for Electricity Metering. Blondel and
non-Blondel meters are both covered by this new version of C12.1. C12.20 will be withdrawn with the
publication of this version of C12.1.

Most other specifications have been retained from the previous edition. The following is a brief summary
of the main changes:

e Polyphase loading has been mandated for all type testing of polyphase meters
Voltage tests for meters with wide input voltage ranges have been simplified
Test No. 4: Effect of variation of power factor has been greatly simplified

Test No. 7: Equality of current circuits has been simplified

Test No. 9: Heat rise test has been modified

Test No. 10: Effect of register friction has been deprecated

Test No. 12: Effect of tilt has been deprecated

Introduction of the Critical Change Value concept for certain External Influence tests
Test No. 17: Effect of high-voltage line surges has been modernized

Test No. 18: Effect of external magnetic field has been modernized

Test No. 26: Effect of radio frequency interference has been modernized

Test No. 28: Effect of electrostatic discharge (ESD) has been modernized
Tests 39 through 44: Harmonic Influence have been carried over from C12.20
Appendices A and B have been modernized

A section on non-Blondel metering has been added to Appendix A

The Code for Electricity Metering is a body of work that originated over 110 years ago with the first edition
released in 1910. Since then, a great many people have dedicated themselves to updating and
modernizing this work. This latest edition is dedicated to all the past and present committee members
who have demonstrated a passion for Electricity Metering standards development, and upon whose
shoulders this latest version stands.

The Secretariat of the Accredited Standards Committee on Electricity Metering, C12, is held by the
National Electrical Manufacturers Association (NEMA) and the National Institute of Standards and
Technology (NIST). At the time this standard was processed and approved, the C12 Committee had the
following members:

Tom Nelson, Chair
Paul Orr, Secretary

Organization Represented: Name of Representative:
Aclara Curt Crittenden
Baltimore Gas and Electric Company Sean Gorman

Brooks Utility Products Robert Kiessling

Duke Energy Kerry Barnette

Edwards Precision Power Shannon Edwards
Elevate Energy Lawrence Kotewa
EnerNex Aaron Snyder
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Ercot

Eurofins MET Labs

Florida Power & Light Company

Future DOS R&D Inc.

Greeneville Light & Power

Honeywell Smart Energy
Hydro-Québec

Itron, Inc.

Landis+Gyr

Milbank Manufacturing Company
Networked Energy Services Corporation
NIST

Oncor Electric Delivery Company LLC
Pacific Gas and Electric Company
Power Measurements, LLC

Public Service Electric & Gas

Radian Research, Inc.

SaskPower

Schneider Electric

Schweitzer Engineering Laboratories, Inc.
Sensus, A Xylem Brand

Siemens Industry, Inc.

Southern Company

Technology for Energy Corporation
TESCO - The Eastern Specialty Company
The Durham Company

UL Solutions

Watthour Engineering Company, Inc.
Xcel Energy

ANSI C12.1-2024
Page iii

Don Tucker
Michael DeVilbiss
Eduardo Sotolongo
Avygdor Moise
Ron Zook

Scott Holdsclaw
Jean-Luc Sabourin
Greg Dickson
Matthew Kraus
Shawn Glasgow
Larry Colton

Tom Nelson

Ray Cumpton
Alex Yan

William Hardy
David Ellis

Frank Boudreau
Bin Lu

Piotr Przydatek
Don MacArthur
Andrew Dudding
Fan Zhang
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Section 1
Scope and references

1.1 Scope

This standard establishes acceptable performance criteria for new types of AC watthour meters, demand
meters, demand registers, pulse devices, and auxiliary devices. It also describes acceptable in-service
performance levels for meters and devices used in revenue metering. It also includes information on
related subjects, such as recommended measurement standards, installation requirements, test methods,
and test schedules. This Code for Electricity Metering is designed as a reference for those concerned
with the art of electricity metering, such as utilities, manufacturers, and regulatory bodies.

Where differences exist between the requirements of this standard and the most current version of ANSI
C12.10, the requirements of this standard shall prevail.

1.2 References

The following publications shall be used in conjunction with this standard. When they are superseded by
an approved revision, the latest approved revision shall apply:

ANSI C12.7-2022 Requirements for Watthour Meter Sockets

ANSI C12.10-2011 (R2021) Physical Aspects of Watthour Meters—Safety Standard

ANSI C12.18-2006 (R2024) Protocol Specification for ANSI Type 2 Optical Port

ANSI/ASQ Z1.4-2003 (R2018) Sampling Procedures and Tables for Inspection by Attributes

ANSI/ASQ Z1.9-2003 (R2018) Sampling Procedures and Tables for Inspection by Variables for Percent
Nonconforming

ANSI/IEEE C63.4-2014 Methods of Measurement of Radio-Noise Emissions from Low-Voltage Electrical
and Electronic Equipment in the Range of 9 kHz to 40 GHz

ASTM B117-2019 Standard Practice for Operating Salt Spray (Fog) Apparatus
ASTM G155-2021 Standard Practice for Operating Xenon Arc Lamp Apparatus for Exposure of Materials

Code of Federal Regulations (Telecommunication) CFR 47, Part 15—Radio Frequency Devices,
Subparts A—General and B—Unintentional Radiators

Chapter 19, “The Customers’ Premises, Service and Installations,” Handbook for Electricity Metering,
11th Edition, Washington, D.C.: Edison Electric Institute, 2014

IEC 61000-4-3:2020 Electromagnetic compatibility (EMC) - Part 4-3: Testing and measurement
techniques - Radiated, radio-frequency, electromagnetic field immunity test

IEC 61000-4-6:2013 Electromagnetic compatibility (EMC) - Part 4-6: Testing and measurement
techniques - Immunity to conducted disturbances, induced by radio-frequency fields

IEEE 1-2000 IEEE Recommended Practice - General Principles for Temperature Limits in the Rating of
Electrical Equipment and for the Evaluation of Electrical Insulation

IEEE C37.90.1-2012 IEEE Standard for Surge Withstand Capability (SWC) Tests for Relays and Relay
Systems Associated with Electric Power Apparatus

IEEE C57.13-2016 IEEE Standard Requirements for Instrument Transformers
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