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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.

The National Electrical Manufacturers Association (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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(This Foreword is not a part of ANSI C12.4-1984, American National Standard for Mechanical Demand Registers.)
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National Standards Institute, 1430 Broadway, New York, NY 10018.
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American National Standard
for Mechanical Demand Registers

1. Scope

This standard covers the voltage and frequency
rating, full-scale values, scale classes, demand in-
tervals, multiplying constants, timing mechanism,
and other general features of mechanical demand
registers required for use on watthour meters.
Since mechanical demand registers are designed
for use as accessories in watthour meters, items
relating to watthour meters are not covered in
this standard; these items are dealt with in sev-
eral other standards.

2. References

When the American National Standards re-
ferred to in this standard are superseded by a
revision approved by the American National
Standards Institute, the revision shall apply.

(1] ANSI C12.1-1982, American National Standard
Code for Electricity Metering.

{2] ANSI C12.10-1978, American National Standard
for Watthour Meters.

3. Definitions

NOTE: Only definitions not included in ANSI C12.1-1982 [1]*
are provided here.

block-interval demand register. A demand reg-
ister that indicates or registers the maximum de-
mand obtained by arithmetically averaging the
meter registration over a regularly repeated time
interval.

! The numbers in brackets correspond to those of the refer-
ences in Section 2.

dual-range single-pointer-form demand regis-
ter. An indicating demand register having an ar-
rangement for changing the full-scale capacity
from one value to another, usually by reversing
the scale plate. For example, Scale Class 1/2;
Scale Class 2/6. An interlock assures proper
scale and scale-class relation.

full-scale value. The maximum scale capacity of
the register. If a multiplier exists, the full-scale
value will be the product of the maximum scale
marking and the multiplying constant.

scale class. Denotes, with respect to single-
pointer-form, dual-range single-pointer-form, or
cumulative-form demand registers, the relation-
ship between the full-scale value of the register
and the test kVA rating of the meter with which
the register is used.

universal demand register. A demand register
of specific ratio used in conjunction with all
ratings of any type of integrating electricity me-
ter designed to accommodate it. The register
constant of a universal demand register is pro-
portional to the watthour constant K, of the me-
ter on which it is mounted.

4. General Requirements

4.1 General. Mechanical demand registers shall
be substantially constructed of good material in a
workmanlike manner with the objective of attain-
ing stability of performance, sustained accuracy,
and safe operation over long periods of time and
over wide ranges of operating conditions with
minimum maintenance. The sections of ANSI
C12.10-1978 [2] relating to finishes, protective en-
closures, and connections shall be applicable to
mechanical demand registers. -
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4.2 Scale Classes. The scale classes for both
single-pointer and cumulative-form mechanical

demand registers shall be:

Percent of Test

Scale Class kVA Meter Rating
1 166-2/3
2 333-1/3
6 666-2/3

The test kVA rating of the watthour meter shall
be derived as follows:

. E X I X number of stators
Test kKVA rating = 1000

where:
E = rated meter voltage
I = test-ampere rating of the meter

NOTE I: For use in this formula, two-stator, three-phase, four-
wire-wye meters are considered to have three stators.

For transformer-rated meters, the kVA rating is
related to the test kVA rating as follows:

kVA rating = test kVA rating x CT ratio x VT ratio

The scale classes are not necessarily indicative
of meter capacity.

4.3 Full-Scale Values. Typical full-scale values
for single-pointer and cumulative-form demand
registers are shown in Table 1. These may be re-
lated to current and voltage ratings of meters by
scale classes, as defined in 4.2.

4.4 Alternative Designations. The scale class
and full-scale value are alternative systems for
defining register load capabilities; either may be
used to define a specific register.

4.5 Multiplying Constants for Universal De-
mand Registers. The multiplying constant to be
applied to the kWh and kW readings of the regis-
ter shall be derived as follows:

K, of meter
K, of meter for which
universal register is
direct reading

Multiplying constant =

NOTE: The numerator is the primary K, in the case of a
transformer-rated meter.
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4.6 Voltage and Frequency Ratings. The volt-
age and frequency ratings shall be 120, 240, 277,
or 480 V, 60 Hz.

4.7 Demand Interval. Demand intervals shall be
15 or 30 min.

4.8 Nameplate Information. The demand regis-
ter nameplate shall contain the following mini-
mum information:

Type

Serial number

Register ratio

Demand interval

Full-scale value or scale class

NOTE: The symbol “t-15” or “t-30,” whichever is applicable,
shall be used to designate the demand interval on the name-
plate.

The register shall be identified with the manufac-
turer's name or trademark.

The timing mechanism of the demand register
shall be separately identified as to voltage and
frequency rating.

4.9 Multipliers
4.9.1 Multiplying Constant. A multiplying
constant, applicable to both the demand reading
and integrating dial reading, shall be adjacent to
either the demand scale or the integrating dials
and shall be preceded by the words “Multiply
Both (or All) Readings by.”
4.9.2 Removable Plates
4.9.2.1 Multiplying constants and their pre-
ceding word identification may be on removable
plates.
4.9.2.2 When multiplying constants are to be
determined by the user, the identifying words as
stated in 4.9.1 shall appear on a removable plate
that shall also provide a minimum space of § X %
inch for the insertion of a multiplier.

4.10 Timing Mechanism. The maximum me-
chanical burden of the register mechanism shall
not affect the accuracy of the timing mechanism.

For block-interval demand registers, means
shall be provided for performing the following
test functions without removing the demand reg-
ister from the watthour meter:

() Manually initiating the interval reset and
billing-period reset functions

(2) Determining the instant of interval reset

(3) Checking the speed of the timing mech-
anism
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Table 1
Typical Full-Scale Values for Single-Pointer and Cumulative-Form Demand Registers (See 4.3)
Nameplate Meter Load Scale
Test Amperes Class* 1 Stator 2 Stator 3 Statort Class
Meters Rated 120V
25 10 0.5% 1.0% 1.5¢ 1
25 . 10 1.0¢ 2.0% 3.0% 2
2.5 20 1.0% 2.0¢ 3.0% 2
25 20 2.0¢ 4.0% 6.0% 6
15 100 3.0% 6.0% 9.0% 1
15 100 6.0% 12.08 18.0§ 2
15 100 12.0§ 24.0§ 36.0§ 6
30 200 — 12.0% 18.0§ 1
30 200 —_ 24.08 36.0§ 2
30 200 — 48.0§ 72.0§ 6
25 10-200:5 20.0| 40.0]} 60.0 1
2.5 10-200:5 40.0| 80.0]) 1200} 2
25 10-400:5 40.0|| 80.0| 120.0°* 1
25 10-400:5 80.0|| 160.0| 240.0** 2
25 10-600:5 60.0] 120.0]] 180.0** 1
25 10-600:5 120.0]) 2400} 360.0** 2
Universal 0.5ttt 104,11 — 1
Universal 104,11 2.0%,1 — 2
Universat 2.0t 4.0ttt — 6
Meters Rated 240 V and 277 Y/480 V
25 10 1.0% 2.0% 3.0% 1
25 10 2.0t 4.0% 6.0% 2
25 20 2.0t 401 6.0% 2
25 20 4.0% 8.0% 12.0% 6
15 100 6.01 12.08 18.0§ 1
15 100 12.0§ 24.0% 36.0% 2
15 100 24.08 48.0§ 72.0% 6
30 200 12.0§ 24.08 36.0§ 1
30 200 24.0§ 48.0% 72.0§ 2
30 200 48.0% 96.0§ 144.0§ 6
50 320 72.0§ — — 6
25 10-200:5 40.0| 80.0}) 120.0** 1
25 10-200:5 80.0|| 160.0} 240.0** 2
25 10-400:5 80.0| 160.0** 240.0** 1
25 10-400:5 160.0|) 320.0°° 480.0°° 2
25 10-600:5 120.0*° 240.0*° 360.0** 1
25 10~ 600:5 240.0*° 480.0*° 720.0** 2
Universal 1.04,11 2.0%, 1t —_ 1
Universal 204,11 4.0%,tt - 2
Universal 4.0%,1t 8.04,t - 6
Meters Rated 480 V
25 10 4.0 1
25 10 8.0% 2
25 20 8.0t 2
25 20 16.0% 6
15 100 24.0§ 1
15 100 48.0§ 2
15 100 96.0% 6
30 200 48.0% 1
30 200 96.0§ 2
30 200 192.0§ 6
25 10-200:5 160.0** 1
25 10-200:5 320.0*° 2
25 10-400:5 320.0°* 1
25 10-400:5 640.0°*° 2
25 10-600:5 480.0°° 1
25 10-600:5 960.0** 2
Universal 4.0%,7t 1
Universal 8.04,1t 2

*For definitions of “Class” of meter, see ANSI C12.1-1982[1].

tApplies also to 2-stator, 3-phase, 4-wire wye meters.

$4-dial registers, multiplying constant 1, or 5-dial registers, multiplying constant 1.
§4-dial registers, multiplying constant 1 or 10, or 5-dial registers, multiplying constant 1.
[[4-dial registers, multiplying constant 10, or 5-dial registers, multiplying constant 10.
**4-dial registers, multiplying constant 100, or 5-dial registers, multiplying constant 100.
ttFor the multiplying constant for a universal register, see 4.5.
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4.11 Billing-Period Reset Device. The billing-
period reset device shall be insulated from the
register.

Facilities shall be provided for sealing or locking
the reset mechanism contained in the meter cover.
If a seal is used, the reset device shall accom-
modate a lead-and-wire seal, a T-type seal, or
equivalent seal.

The preferred rotation to reset is counterclock-
wise.

5. Single-Pointer-Form Demand
Registers

5.1 Indicating Pointer. The indicating pointer
shall be so designed with relation to the scale
that parallax errors are minimized. The width of
that part of the pointer over the scale divisions
shall not exceed 0.020 in.

5.2 Marking of Register Face Plate. The desig-
nation, such as “kilowatts,” “kW,” “KW" “kW de-
mand,” “KW demand,” or “demand” shall be
located adjacent to the demand scale and prefer-
ably at the center. The designation “kilowatt-
hours,” “kWh,” or “KWHR” shall be located
directly under the kilowatthour dials.

5.3 Length of Scale. The demand scale shall be
at least 6.0 inches long.

5.1 Scale Design. The value of each scale divi-
sion shall be either 1, 2, or 5 of the units meas-
ured, or an integral power of 10 or its reciprocal
times these values.

Lines of different lengths of different widths,
or both, shall be used for the main, intermediate,
and subdivision markings. In addition, the sub-
division markings should be bounded by arc
lines, and every tenth line shall be numbered.

On a scale that includes decimal fractions, the
following shall apply:

(1) All whole numbers shall be followed by 0
after the decimal point; that is, 1.0, 2.0

(2) Decimal fractions shall be preceded by 0 or
other whole numbers in front of the decimal
point; that is, 0.1, 0.5, 1.5

The scale divisions and numbering shall be as
shown in Fig 1, for registers having multipliers,
scale divisions and numbering as shown in Fig 2
may be used.

10
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6. Cumulative-Form Demand Registers

6.1 Demand Dials. The demand dials for
cumulative-form demand registers shall consist
of four circular dials, arranged similarly to those
used on a four-dial watthour meter register.

A solid black index line {s inches wide and
equal in height to the demand dials shall be lo-
cated as designated in Table 2 to denote the dec-
imal point between the units and tenths dials.

Table 2
Cumulative-Form Demand Register
Dial Markings

Full-Scale kW-Division, Position of
(kW) First Dial Decimal Mark”
0-4.8% 0.01 Between second and third
cumulative dials
4.9-48 0.1 Between first and second
cumulative dials
Above 48 1.0 None

*Counting from the right.
tIncludes universal demand registers listed in Table 1.

6.2 Marking of Register Face Plate. The desig-
nation, such as “kilowatthours,” “kWh” or
“KWHR” shall be located over the kilowatthour
dials at the top of the register; and the designa-
tion “kilowatts,” “kW,” “kW demand,” “KW,” “KW
demand,” or “demand” shall be located directly
under the demand dials at the bottom of the reg-
ister.

6.3 Test Dial. A pointer-and-dial arrangement
shall be provided to indicate the approximate po-
sition reached by the maximum demand gearing
since the previous cumulative maximum demand
reading was taken. The dial shall have a mini-
mum scale length of 1.25 inches. It shall be pro-
vided with a scale having suitable main divisions
and subdivisions. The upper 20% of this scale
shall be bounded by extra-heavy arc lines.

7. Multiple-Pointer-Form Demand
Registers

7.1 Demand Dials. The demand dials for mul-
tiple-pointer-form demand registers shall consist
of two or more circular dials, arranged similarly
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Fig 1
Sample Scale Markings
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to those used on a pointer-type watthour meter
register.

A black index marker shall be located as
shown in Table 3 to denote the decimal point be-
tween the units for 3-dial registers.

7.2 Marking of Register Face Plate. The desig-
nation, such as “kilowatthours,” “kWh,” or
“KWHR” shall be located over the kilowatthour
dials at the top of the register; and the designa-
tion “kilowatts,” “kW,” “KW,” “kW demand,” “KW
demand,” or “demand” shall be located directly
under the demand dials at the bottom of the reg-
ister.

7.3 Full-Scale Value. The full-scale value of a

o] 0. 0.2 03 0.4 0.5

Table 3
Multiple-Pointer-Form Demand Register
Dial Markings

Full-Scale kW-Division, Position of
(kwW)* First Dial Decimal Mark+
8.30/9.60 0.01 Between second and third
dials
83.0/96.0 0.10 Between first and second
dials
830/960 1.00 None

*Lower full-scale values may be used as required by meter
rating or meter application circumstances.
tCounting from the right.

multiple-pointer-form demand register may be in-
dicated by markings on the left dial. This value is
not necessarily indicative of meter capacity.
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Fig 2
Sample Scale Markings for Registers Having
Multipliers
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