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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.

NEMA 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 and establishes rules 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, express 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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AMERICAN Approval of an American National Standard requires verification by
ANSI that the requirements for due process, consensus, and other

NAT'ONAL criteria for approval have been met by the standards developer.

STAN DARD Consensus is established when, in the judgment of the ANSI 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 use of American National Standards is completely voluntary; their
existence does not in any respect preclude anyone, whether he has
approved the standards or not, from manufacturing, marketing,
purchasing, or using products, processes, or procedures not
conforming to the standards.

The American National Standards Institute 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. Requests for
interpretations should be addressed to the secretariat or sponsor
whose name appears on the title page of this standard.

Caution Notice: This American National Standard may be revised or
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Standards may receive current information on all standards by calling or
writing the American National Standards Institute.
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Foreword (This Foreword is not part of American National Standard C12.19-2008.)

The ANSI C12.19 standard provides a common data structure for use in transferring data to and from
utility End Devices, typically meters. It has been approved after considerable cooperative effort among
utilities, meter manufacturers, automated meter reading service companies, ANSI, Measurement Canada
(for Industry Canada), NEMA, IEEE, Utilimetrics, and other interested parties.

The standard data structure is defined as sets of tables. The tables are grouped together into sections
called decades. Each decade pertains to a particular feature-set and related function such as Time-of-
use, Load Profile, etc. Table data is transferred from or to the End Device by reading from or writing to a
particular table or portion of a table.

The second release of the standard represents a philosophical departure from the first release. This
release of the standard is intended to accommodate the concept of an advanced metering infrastructure
such as that identified by the Office of Electricity Delivery and Energy Reliability of the U.S. Department of
Energy; the Smart Metering Initiative of the Ontario Ministry of Energy (Canada) and the stated
requirements of Measurement Canada for the approval of a metering device for use in Canada.

This standard covers a broader range of functionality relative to its previous version; however, it does not
follow that implementations of this standard need to be large or complex. Implementers are encouraged
to choose an appropriate subset that is suitable for their needs. Therefore, it is very unlikely for any one
End Device to embed all tables or even the majority of the tables described herein. Thereby,
implementers are encouraged to deploy their desired functionalities using complete and consistent suites
of standard tables from standard decades to the largest extent practical.

Readers that are acquainted with ANSI C12.19-1997 will discover that the new version contains many
changes. The changes may be categorized as follows:

1. Additions of new features or new functionality through the introduction of new tables, decades, or
syntax.

2. Extensions or improvements to pre-existing functionality in support of contemporary and
anticipated industry needs.

3. Corrections of errors and provision of clarifications that address known deficiencies and
documentation of the accepted or anticipated industry practice.

4. Introduction of XML-based table description language (TDL/EDL) and documentation of services
supporting the needs expressed by initiatives such as Smart Metering, Advanced Metering
Infrastructure and alike.

5. Removal of features that were found undesirable.

6. Provision of guidelines for implementers of this standard and developers of future versions of the
standard on backward compatibility and planned phase-out of obsolete features.

Some of the many new features introduced in this revision of the standard include:

e Addition of new data types in support of high-precision sub-second time stamps, such as
HTIME_DATE and HTIME.

e Creation of new syntax for the aggregation of transmitted characters into strings, STRING.

¢ Creation of new syntax for the aggregation of transmitted octets into opaque blobs, BINARY.

e Addition of new Decade 9, Telephone tables. This decade imports and supersedes the tables
and syntax defined in ANSI C12.21.

e Creation of new Decade 11, Load Control and Pricing Tables. This decade provides for demand-
side management capabilities, including load control, demand response, prepayment and direct
customer billing functions.

e Creation of Decade 14, Extended User-defined Tables. This decade provides capability for
transmitting and receiving a contiguous stream of element and sub-element data. The data are
referenced methodically to the legitimate and formal C12.19 data element.
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e Creation of Decade 15, Quality-of-service Tables. This decade provides control, capture and
logging of high-precision Quality-of-service performance indicators, such as power quality, and
the inclusion of detailed waveforms, power spectra and related information.

e Creation of Decade 16, One-way Devices Tables. This decade provides control and management
tables in support of one-way (talk-only) End Devices.

Some extensions or improvements to pre-existing functionality include:

e Table 0, General Configuration Table, retains its original form and it is backward compatible with
ANSI C12.19-1997. However, a few notable control elements were modified:

i. Extended CHAR_FORMAT to support UTF-8.
ii. Replaced MANUFACTURER element with DEVICE_CLASS element to facilitate a more
dynamic End Device data model recognition.
iii. Extended TM_FORMAT in support of high-precision, sub-second, time stamps.

e Changed all data source selections in all tables (e.g., Table 22) from UINT8 to
SOURCE_SELECT_RCD. This form is backward and forward compatible with ANSI C12.19-
1997 when MODEL_SELECT is 0.

e Table 3, End Device Mode Status Table, incorporates the changes proposed in ANSI C12.21.

e Table 7, Procedure Initiate Table, and Table 8, Procedure Response Table, were updated and
extended to provide procedures in support of new functionality that is needed by:

i. Decade 7, History and Event Log Tables;
ii. Decade 9, Telephone Control Tables;
iii. Decade 11, Load Control and Pricing Tables;
iv. Decade 12, Network Control Tables and
V. Decade 15 Quality-of-service Tables.

e Table 12, Unit of Measure Entry table, was expanded with new UOMs.

e Table 17, Transformer Loss Compensation, was added to Decade 1.

o Extended the event log tables to provide a new capability to manage and detect program
changes through the life of the End Device.

o Extended the event log tables to provide a new capability to manage, authenticate and verify the
integrity of data read from an End Device service point by any receiving client application that
may reside across any communication system.

o Extended the table type that can be transmitted to include up to 2040 extended-user-defined
tables via TABLE_IDA BFLD. Also introduced a new Decade 14, Extended User-defined Tables,
to manage the collation of table elements, down to the bit level, into extended-user-defined
tables.

Maijor corrections of errors and provision of clarifications include:

e Section 7.0, Compliance, was updated to reduce variations in the implementation of the standard.

e Section 8.0, Table Transportation Issues, was updated to include the “Errata to ANSI Standard
C12.19-1997, Utility Industry Data Tables” published in 2001. It also updated to harmonize this
standard with ANSI C12.18, ANSI C12.21 and ANSI C12.22.

e Table 7, Procedure Initiate Table, and Table 8, Procedure Response Table, indices calculations
were completely rewritten in order to eliminate a fatal error in the production of unique indices for
procedure parameters when using index/count access methods.

Removal of features that were found undesirable include:
e Section 5.0, Syntax, no longer supports two-dimensional arrays. Appropriate corrections were

applied wherever this syntax was used. This does not impact the offset/count data access
methods.
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The reader is encouraged to review the descriptive text as it brings significant clarifications and examples
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AMERICAN NATIONAL STANDARD ANSI C12.19-2008

Utility Industry End Device Data Tables

1 Scope

This Standard defines a Table structure for utility application data to be passed between an End Device
and any other device. It neither defines device design criteria nor specifies the language or protocol used
to transport that data.

2 References

2.1 Normative

ANSI C12.10-2004 American National Standard for Physical Aspects of Watthour Meters—
Safety Standard, (or latest version).

ANSI X9.31-1998 Public Key Cryptography Using Reversible Algorithms for the Financial
Services Industry (rDSA), 1998.

ANSI/IEEE 100-2000 The Authoritative Dictionary of IEEE Standards Terms, Seventh Edition (New
York, New York, IEEE Press, 2000, ISBN 0-7381-2601-2).

AS 4140-1995 Australian Standard, Metering and Utility Information Exchange—Glossary of
Terms.

CAN/CSA ISO/IEC-10118-1: 2000
Information Technology—Security Techniques—Hash-functions—Part 1:
General.

CAN/CSA ISO/IEC-10118-2: 2000
Information Technology—Security Techniques—Hash-functions—Part 2:
Hash-Functions Using an n-bit Block Cipher.

ECMA 94 (1996) 8-Bit Single-Byte Coded Graphic Character Sets—Latin Alphabets No. 1 to
No. 4-2nd Edition.

IEEE Std 519-1992 IEEE Recommended Practices and Requirements for Harmonic Control in
Electrical Power Systems.

IEEE Std 754-1985 IEEE Standard for Binary Floating-Point Arithmetic.
IEEE Std 1159-1995 (R2001) IEEE Recommended Practice for Monitoring Electric Power Quality.
IEEE Std C57.123-2002 IEEE Guide for Transformer Loss Measurement.

IEC 62053-23 (2003-01)  Electricity Metering Equipment (a.c.)—Particular Requirements—Part 23:
Static Meters for Reactive Energy (classes 2 and 3).

IEC/TR 61000-2-1 (1990-05) Electromagnetic Compatibility (EMC)—Part 2: Environment—Section 1:
Description of the Environment—Electromagnetic Environment for Low-
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