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II

New Metering Device Tests

1. New metering devices will be either 100% tested by Jackson Energy
Cooperative or 100% tested by the manufacturer.

2. New meters tested by the manufacturer will be sample tested by Jackson
Energy Cooperative prior to being placed in service.

3. Jackson Energy Cooperative shall obtain a watt-hour reference standard from
each meter manufacturer that supplies them with meters, and performs the
required testing of those meters, and send it to a certified testing facility for
annual testing.

4. Jackson Energy Cooperative will provide certified test results, of all new
meters received, to the Commission upon request.

5. National Institute of Standards and Technology comparison test results will be
provided from all manufacturers that are performing 100 percent testing as
well as traceability charts.

Standards for In-Service Performance of Watt-hour Meters and Electronic

Registers

A. Purpose

1. This section shall establish accuracy limits, test plans and inspection
procedures for alternating-current revenue watt-hour meters.
2. Watt-hour meters placed into service or returned to service shall meet

the provisions set forth in this Section of the plan.




3. All watt-hour meters and their associated equipment shall be

thoroughly inspected at the time of installation to assure safe and

accurate operation.

B. Accuracy Requirements
1. Testing Equipment and Standards
a. All working electronic watt-hour standards when regularly

used shall be compared with a master standard annually.
Working watt-hour standards infrequently used shall be
compared with a master standard before they are used.

All working indicating instruments that affect the
customer’s quality of service shall be checked against
master indicating instruments annually. If the working
instrument is found appreciably in error at zero, or in error
by-more than one (1) percent of indication at commonly
used scale deflections, it shall be adjusted. A calibration
record shall be maintained for each instrument showing all

pertinent data and name of the person performing tests.

2. Test Loads

Full load test shall be at approximately 100% of test amperes at

unity power factor, light load test at approximately10% of test

amperes at unity power factor and power factor test at

approximately 100% of test amperes at 50% lagging power factor.

For meters used with current transformers, full load shall be




C.

Tests

approximately 100% of either meter test amperes or the secondary .
current rating of the current transformers, light load shall be
approximately 10% of the selected full load current.

Acceptable Performance

The performance of all in-service watt-hour meters is considered to
be acceptable when the percent of registration is not less than 98%
or more than 102% as determined in paragraph D(5) of this

section.

Adjustment limits

Watt-hour meters shall be adjusted when the error in registration
exceeds 1% at either light load test or full load test, or when the
error in registration exceeds 2% at the power factor test.
Acceptable Performance for Electronic Registers

The performance of a watt-hour meter with an electronic register,
when tested for other than kilowatt-hour registration, shall be
acceptable when the error measured does not exceed plus or minus

2% of the reading.

As-found Tests
As-found tests are performed to determine the watt-hour meter

accuracy before recalibration.

As-left Tests




As-left tests shall be conducted after all adjustments are completed
and are in accordance with paragraph B(3) in this section.

D. Performance Tests

1. General
-The performance of watt-hour meters will be verified by an annual
test program such as one of the plans listed below. Records shall
be maintained on each watt-hour meter tested. Subsequently, an
analysis of the test resulté for each group of watt-hour meters shall

be made and appropriate action shall be taken. The plans for

testing are:
a. Periodic Interval Plan
b. Statistical Sampling Plan

2. Objectives
The primary purpose of testing is to provide information on which
Jackson Energy Cooperative may base a program to maintain
meters in an acceptable degree of accuracy throughout their service
life.

3. Test Plans
The Periodic Interval Plan is a schedule of testing for watt-hour
meters at various set intervals. The Statistical Sampling Plan
provides for the division of watt-hour meters into homogeneous

groups. The annual selection process is random, where each watt-




hour meter within each group has an equal chance of being

selected for testing.

a.

Periodic Interval Plan

The selected periodic interval for testing a watt-hour meter
depends on the size of the service, complexity of the
metering system, reliability of the type of watt-hour meter
and/or manufacturer’s recommendations. The plan listed
below is a detailed periodic testing schedule by watt-hour

meter and attachments:




Statistical Sampling Plan

The Statistical Sampling Plan used will conform to
accepted principles of statistical sampling based on either
variables or attributes methods. Meters shall be divided
into homogeneous groups, or lots. Meter lot composition
will be based on manufacturer and model, assuming like
design and construction, with individual lot population not
to exceed 15,000 meters. For meter model populations of
like design exceeding 15,000 units, multiple lots will be
established, with meter age determining lot composition.
For example, the first 15,000 meters purchased will
comprise Lot #l., the second 15,000 meters purchased will
comprise Lot #2,etc. This process will continue until the

- meter model population is exhausted. Jackson Energy
Cooperative will have the option of using a smaller lot
composition.

The number of meters to be selected in a Sample Test shall
be based on the American National Standard ANSI/ASQC
71.9-1993. The performance of the meters will also be
based on criteria within this standard.

The minimum quantity of meters pulled will be based on
Inspection Level II, AQL = 1.0 (Attachment No. 1) and

Table B-3 (attachment No. 2) for new meters tested by the




manufacturer. For meters that are in-service, the minimum
quantity of meters pulled will be based on Inspection Level
II, AQL = 2.5 (Attachment No. 1) and Table B-3
(attachment No. 2).
Lot performance shall be deemed acceptable if the full load
performance of the meters within the lot meet the
acceptability criteria of the ANSI/ASQC Z1.9-1993 based
on an upper limit of 102% and a lower limit 98% using
Table B-3 (Attachment No. 2).
Jackson Energy Cooperative must replace or test all meters
in a failed test group within 18 months of the annual report
to the Commission. If this requirement should pose an
operational hardship on Jackson Energy Cooperative, then
Jackson Energy Cooperative will file a request for
deviation.

Test Records

The data to be recorded for the sample tests shall include:

(a) the number of meters in each group at the beginning of the test

year
(b) the number of meters tested

(c) the analyzed test results

Determination of Billing Accuracy




The percentage registration of a watt-hour meter is, in general,
different at light loads than at full loads, and may have still other
values at other loads. The determination of the average percentage
of a watt-hour meter involves the characteristics of the meter and
the loading. The accuracy of meters is more closely associated
with the Full Load (FL) test accuracy for most loads since the
Light Load (LL) accuracy is only representative of the meter’s
performance at very small load conditions.

Average percentage registration is the average of the

percentage registration at Light Load (LL) and at Full Load

(FL):

Percentage Registration = (FL + LL)/2

[ Mechanical and Thermal Demand Registers and Pulse Recorders

A. Accuracy Requirements

1.

Acceptable Performance

The performance of a mechanical or lagged demand register shall
be acceptable when the error in demand registration does not
exceed plus or minus 4% in terms of full-scale value when tested at
any point between 50% and 100% of full-scale.

Under usual operating conditions, the performance of a pulse

recording device shall be acceptable when the kilowatt-hours




calculated from the pulse count do not differ by more than 2%
from the corresponding kilowatt-hour meter registration.

Test Points

Mechanical or lagged demand registers should be tested at load
points or above 50% of full scale.

Adjustment Limits

When a test of a mechanical or lagged demand register indicates
that the error in registration exceeds that specified in paragraph
A(1) in this section, the demand register shall be adjusted to within

plus or minus 2% of the full scale value.

B. Instrument Transformers (Magnetic)

1.

Pre-installation Tests

Prior to installation, all new instrument transformers shall be tested
for voltage withstand, ratio correction factor, and phase angle. The
tests shall be performed in accordance with the criteria established
in IEEE C57.13.

Instrument Transformers Removed from Service

Instrument transformers removed from service will continue to be

tested before they are retired or returned to service.
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Attachment #1

ANSIASQC Z1.9-1993

TABLE A-1 TABLE A-2°

AQL Conversion Table Sample Size Code Letters"
For speci e thi . Inspection Levels
Ftling withn e wanen | - e LotSize  [Special| General
S3 §4 LI m
-~ to 0.109 0.10 2w 83/BB|BBC
0.110 to 0.164 0.15 9 1o I5/BB|BBD
0.165 to 0279 0.25 16 to 25/ B B|BCE
0280 to 0.439 0.40 26 to 50/ B B|CDF
0.440 to 0.669 0.65 51 to 9B B| DEG
0.700 to 1.09 1.0 91 to ~ I150{B C | EFH
1.10 to 1.64 1.5 151 to 220/ B D| FGI
1.65 to 2.79 2.5 281 to 400/ CE|GHIJ
280 to 4.39 4.0 401 o S00{C E | GI J
440 to 6.99 6.5 500 to 1200/ D F | HJ K
700 10 109 100 1201 o 3200 E G |1 KL
3201 to 10000/ F H{J LM
10001 1o 35000/ G I | KMN
35001 to 150000 HJ | LNP
150,001 o 500,000 H K | MP P
500,001 and over | H K| NP P

‘Sample size code letters given in body of table are
applicable when the indicated inspection levels are to
be used.

"The theory governing inspection by variables
depends on the properties of the normal distribution
and. therefore. this method of inspection is only
applicable when there is reason to believe that the
frequency distribution is normal.




ANSI/ASQC Z1.9-1993

Attachment #2
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