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VOTE ITEM #1 Meter Maintenance, Calibration and Testing



III.	METER Maintenance 

The primary purpose of the maintenance and testing program is to assure that the meter population owned by an entity is accurate as long as the meters are in service.  The required maintenance and testing program is a balance between the benefits and costs of maintaining and achieving high accuracy levels throughout a meter life.  This maintenance and testing program enables the entity owning the meters to verify the accuracy of the overall meter systems and to test the meters periodically and/or on basis of an annual statistical sampling plan.

 

III.1.	Maintenance Schedule 

	Electric meters used in Direct Access will be maintained, as a minimum, according to the following meter maintenance and testing schedule:



Table III.1-1; Minimum meter maintenance and testing schedule

Maintenance and Testing Frequency�Customer Maintenance and Testing Criteria��One Year Interval�Customer’s annual usage of 2 million kWh or higher��Two Year Interval�Customer’s annual usage between 720,000 and 2 million kWh��Annual Statistical Sample Plan�Non residential customer’s annual usage less than 720,000 kWh��Residential Meters�Either a formal sampling plan performed annually or  tests done upon request and removal, where applicable��Direct Current (DC) Meters�Either a formal sampling plan performed annually or tests done upon request and removal, where applicable��

III.2.	Maintenance upon request

Testing and maintenance is required upon a reasonable request by a customer, ESP, or UDC.  Prior consultation between the parties shall determine the entity that would perform the test and maintenance.



III.3.	Statistical Sampling Requirements  

The ANSI Z1.4 or Z1.9 Standards will be used as the statistical sampling requirements for testing meters.  Generally, inspection level of General II (G-II) shall be used if the use of other inspection levels is not justifiable.



III.4.	Criteria for required corrections  

The criteria for required corrections on the overall meter population include the trigger criteria and action criteria, which are specified in the Table III.4.1 below:



Table III.4.1.  Criteria for required corrections

Sampling plan applied on:�Trigger Criteria�Action Criteria��- Overall meter population �2.5% AQL�4% AQL��- A group of meter type�2.5% AQL�10% AQL��

AQL is the Acceptable Quality Levels, which is the maximum percentage of non-conforming meters in the meter group.  The non-conforming meters are those sample meters that are tested and found outside the CPUC-required accuracy limits.  The current CPUC-required accuracy limits are 2% fast and slow.  The overall meter population includes all meter types owned by an entity and is not divided into any groups of meters or meter types.  



When the trigger criteria of 2.5% AQL are not met during a scheduled maintenance and testing, the second or more sampling plans for further testing and checking shall be required to monitor the accuracy performance of the overall meter population, groups or types. Upon the violation of the action criteria, the corrective actions shall be taken to correct the problems.  Such corrective actions may lead to removals of certain inaccurate and aging meter groups or types.   



III.5.	Troubleshooting and corrective actions  

Troubleshooting shall include all applicable tasks as indicated above and shall be performed to verify the meter operation and accuracy as required.  If the troubleshooting indicates hazard or out-of limit accuracy condition at a meter site, the responsible party shall take corrective actions within 48 hours of this finding.



	III.6 	MDMA Communications 

The MSP will notify the MDMA of a problem with the meter.  The MDMA is ultimately responsible for the quality of the data from the meter and will confer with the MSP regarding potential data problems with the meter. The MDMA will determine if the meter data should be adjusted, including the cause and correction factor.  



	III.7 	Demarcation Point of Meter Work 

As part of these meter worker qualifications, a clear scope of metering work must be established.  Decision No.97-10-087, Appendix A: Direct Access Tariff, Section H(1)(b) states,

"Potential and current transformers shall be considered part of the distribution system and shall remain the responsibility of the UDC."



Accordingly, and pursuant to this decision, all instrument transformers, test switches and associated wiring up to the meter socket shall remain the responsibility of the UDCs.  However,, reconnecting existing wires to a replacement of the existing meter socket, A-base socket adapter, or A-base meter may be performed by either UDCs or MSPs.  

�IV.	METER SYSTEM TESTING 

The following meter system testing requirements shall be applied to: 1) ensure the accuracy of the overall metering system at a customer site within the CPUC-required limits, 2) ensure safety in meter work procedures, and 3) provide a consistency of testing once such testing is performed for a direct access customer. 



In general, there are seven tasks involved in testing an electric meter system.  The metering system, defined for use in Section IV.E. only, is 1) the meter itself, or 2) the meter and its attached equipment or module(s).  These tasks are described in Appendix 1, Guideline for Meter Testing, which meter workers may use as a guideline for their meter work.  



The following requirements shall are applied when testing is performed on meters, meter sockets, and metering systems:

 

IV.1. Meter Socket: Voltage test (Task #1 in Appendix 1) shall be performed on meter sockets or service connections to verify correct voltages.  When a phase shifting transformer is in use, a phase angle test  (Task #5 in Appendix 1) shall be required (if load is present).   



IV.2. Metering System: The following tests are required to be performed on a metering system:

	IV.2.1	Light and full load test or Customer Load Test (Task #2 in Appendix 1).

	IV.2.2.	Demand test (Task #3 in Appendix 1).

	IV.2.3	Register verification (Task #4 in Appendix 1).

IV.2.4	Separate element check (Task #6 in Appendix 1).



IV.3. Notification: Meter worker shall notify the UDCs, ESPs and MDMAs upon finding a defective meter that affects billing.

�

IV.4. Matrix of Meter Testing



The following matrix indicates which meter technology certain testing task can be applied and serves as a guide in meter testing. Some of the specific tasks may not apply to newer meters: 





TASK��C

O

D

E�



Type of Meters/Registers�1 

Voltage

Test�2 Light & Full Load or Customer-Load Test�3

 Demand Test�4 

Register Verification�5 Phase Angle Test�6 

Separate

Element Check�7 

Burden Test�  Possible Other Types

(� 



COMMENTS �C

O

D

E��(a)�Self-Contained kWh Meters �X�X������(g), (j)� Mechanical Meter�(a)��(b)�Transformer-Rated kWh Meters�X�X����X�X�(g), (j)� Mechanical Meter�(b)��(c)�Hybrid Meters�X�X�X�X��X�� (i), (j)� �(c)��(d)�Solid State Meters �X�X�X�X��X��(g), (i), (j)� �(d)��(e)�Transformer-Rated kVARh Meters �X�X���X�X�X�(j)� Mechanical Meter�(e)��(f)�Multi-Quadrant Meters�X�X�(�X�(�X��(g), (j)� �(f)��(g)�Solid State Recorders�X� �X������ �(g)��(h)�Mechanical Registers���(�(����(g), (j)� �(h)��(i)�Electronic Registers���(�(����(g), (j)� �(i)��(j)�Pulse Devices�� �X������ �(j)��(k)�Self-Contained Network Meters�X�(����(��(g), (j)��(k)���������������

( Performed if demand is present.  ( Energy Consumption Investigation (ECI) is necessary.  ( Performed when deemed necessary or requested by customers.  

( The alphabetical codes in the “Possible Other Types” column refer to the “Code” column on this matrix and indicate that additional tests must be performed 

as required if the other types exist at the sites.

�IV.4.1. Task #1: Voltage Test  



The voltage test is necessary to 1) ensure safety in the meter work procedures, 2) provide a meter worker a knowledge of the correct service voltage prior to any meter work, 3) provide a confirmation of no short-circuit or hazardous conditions in customer equipment or panel.  Below is a procedure of the voltage test:



On all services, measure the secondary voltage, with an approved volt meter,  between the line phases and line to ground even if it is an ungrounded service and record all voltage readings on the test tag.  All nominal voltages have an allowable tolerance of (5%.



IV.4.1.a. 	 Secondary Distribution Voltages: 	Normal rating of 120 Vac.



Table IV.4.1.a-1: Nominal Voltages and allowable limits on Secondary

Nominal Voltage (Volt)�Maximum (Volt)�Minimum (Volt)��120�126�114��208�218�198��240�252�228��277�291�263��480�504�456��

Table IV.4.1.a-2: Service Voltages and allowable limits on Secondary

Service Voltage (Volt)�Measured Voltage (Volt)�Maximum (Volt)�Minimum (Volt)��120/240V 3w 1ø�120V Phase to Ground

240V Phase to Phase�126

252�114

228��120/208V 3w 1ø�120V Phase to Ground

208V Phase to Phase�126

218�114

198��120/208V 4w 3ø�120V Phase to Ground

208V Phase to Phase�126

218�114

198��120/240V 4w 3ø�120V Phase to Ground

208V Phase to Ground

240V Phase to Phase�126

218

252�114

198 

228��277/480V 4w 3ø�277V Phase to Ground

480V Phase to Phase�291

504�263

456��240V 3w 3ø�240V Phase to Phase�252�228��480V 3w 3ø�480V Phase to Phase�504�456�� 

�IV.4.1.b. 	 Primary Distribution and Transmission Voltages: These voltages have secondary voltage rating of 115 Vac or 120 Vac.  The voltage transformer primary may be connected either wye or delta.	 



Table IV.4.1.b-1: Primary and Transmission Voltages with their secondary voltages and ratios

Possible System 

L-L Voltage (Volt)�VT Primary Voltage (Volt)�Secondary Rating (Volt)�Ratio��2,400 or 4,200�2,400�120�20:1��4,200 or 7,200�4,200�120�35:1��7,200 or 12,000�7,200�120�60:1��12,000 or 20,125�12,000�120�100:1��17,200�18,000�120�150:1��20,125 or 34,500�20,125�115/67.08�175/300:1��60,000�34,500�115/69�300/500:1��69,000�40,250�115/67.08�350/600:1��115,000�69,000�115/69�600/1000:1��138,000�80,500�115/69�700:1��230,000�138,000�115/69�1,200/2000:1��500,000�287,500�115/69�2,500/4200:1��

�IV.4.2. Task #2: Light Load & Full Load Test  or Customer-Load Test

This test is the accuracy testing to assure that the meter is accurate at various load conditions. Typically, the accuracy of the solid state meters varies minimally in the full and light load conditions.  However, the accuracy of mechanical meters is significantly better at a full load than at a light load due to friction and speed of disk shaft rotation.  Therefore, it becomes a common practice to test meters for accuracy at both light and full load conditions.



Light load is 10% of test Amp rating, and full load is 100% of  test Amp rating.  The light and full load test is performed at 100% power factor to verify the accuracy of the meter by comparing its test results with a Standard Meter of known traceable accuracy.  Customer Load Test will consist of two or more test runs using the customer’s load.  Each heavy load test run shall be at least 60 seconds in duration. Heavy load is defined as any load over 10% of Test Amp rating of the meter.  Each light load test run shall be at least 90 seconds in duration and two  revolution of the meter disk



IV.4.2.1. No Load or Creep Test (for mechanical & hybrid meters only): Test meters will be energized with no connected load, and the disk observed for rotation.  A minimum amount of creep is acceptable if the rotation stops when an anti-creep hole reaches the meter stator.



IV.4.2.2. Accuracy test: Single phase and polyphase meters are to be tested with potential coils connected in parallel and the current coils connected in series; or an on site test can be performed using customer load.  The minimum duration of the test will be 1 disk revolution for light load and 10 disk revolutions for full load.  For solid state meters, calculated pseudo revolutions will be used.  Customer Load test will be at least 60 sec in duration and minimum 2 revs for heavy load test.  Light load test run at least 90 sec in duration and two revolutions of the disk



IV.4.2.3. Adjustments: Meters found within the limits required by the local UDC need not be adjusted.



IV.4.2.4. Reporting: Correction factors for light load and full load tests will be recorded as the meter accuracy results as specified in ANSI C.12.1 (1995)



For example, for a 0.5% fast and slow meter:

				Correction Factor		Accuracy

Fast			0.995				+0.5%

Slow			1.005				-0.5%.





	�IV.4.3. Task #3: Demand Test  

The demand test is performed to assure the accuracy of the demand function of a meter.



IV.4.3.1.	Mechanical Demand Meters

Test for the accuracy of the demand registers by checking the marked register ratio and time interval as follows:



IV.4.3.1.1. Advancing Mechanism: Visually inspect the pusher arm and gears for worn out parts.   

IV.4.3.1.2. Clutch: Check that the pusher arm returns to zero at the end of interval when the clutch releases it.  Verify that this is a smooth operation and the pusher arm returns to the stop position.

IV.4.3.1.3. Timing Motor: Check that the timing motor is operating.  If the motor is not operating the demand reading will most likely be off scale.

IV.4.3.1.4. Time Interval and Demand Test: Test the time interval to insure that it is as marked on the register name plate by timing the motor gear and clocking an interval (i.e. 900 seconds for 15 minutes), or performing a demand test.  The demand test is performed by minimally applying full load current for 125 disk revolutions on 15 minute demand meters and for 250 disk revolutions on 30 minute demand meters.

IV.4.3.1.5. Demand Mechanism: Check that the demand reset returns the pointer to zero on a reset action and that the pointer will advance to full scale. 

IV.4.3.1.6. Reporting: Correction factor for the demand test will be recorded as the meter accuracy result.  

For example for a 0.5% fast and slow meter:

				Correction Factor		Accuracy

Fast			0.995				+0.5%

Slow			1.005				-0.5%.



IV.4.3.2.	Solid State Meters and Electronic Registers 

Below is a procedure for a demand test on a solid state meter or an electronic register:

IV.4.3.2.1. Place the meter register in the TEST MODE.

IV.4.3.2.2. Press reset button to clear all test registers and start new demand interval.

IV.4.3.2.3. Apply full load current for 25 disk revolutions as a minimum.

IV.4.3.2.4. Scroll the register display to show present kW demand.  If the kW value is in pulses, calculate the actual kW value. 

IV.4.3.2.5. Calculate and record the correction factor by comparing the meter kW value with the kW in the test standard.

IV.4.3.2.6. Return the meter to the NORMAL MODE.





�IV.4.4. Task #4: Register Verification  

The register verification is performed to assure that the register parts and components are working to provide and retain accurate billing data and information.



IV.4.4.1.	Mechanical Register

Visually inspect and verify that the register is correct for the watt-hour meter, and that the register constant, gear ratio, and register ratio are correct for the register.

IV.4.4.1.1. Gear mechanism: Check that the gears are clean, and check the proper engagement between gears and between the first gear and the disk shaft.

IV.4.4.1.2. Mechanical register: Check that the register ratio is the same as marked.  The register ratio (Rr) is determined by counting the number of revolutions required of the first gear to cause the first dial pointer to make one complete revolution.  



IV.4.4.2.	Electronic Register 

Because electronic registers are different for each type and manufacturer, manufacturer’s manual should be referred to for specific procedures for these registers.   Below is a typical procedure for verifying electronic registers after they are programmed with proper parameters: 



IV.4.4.2.1. Check all numerical segments and identifiers on the meter display.  

IV.4.4.2.2. Check the meter is scrolling properly through all registers.

IV.4.4.2.3. Check the function of the registers by disconnecting and then restoring power on the meter.  The meter should resume normal display operations and reading after this power outage.

IV.4.4.2.4. Verify the programming parameters are correct.

IV.4.4.2.5. Check the register memory and load profile data memory to verify that data is being stored.�

�IV.4.5. Task #5: Phase Angle Test     

The phase angle test is performed to assure the correct wiring for a meter system  and therefore assure the meter site accuracy because the correct wiring depends on a unique ABC phase rotation supplied by a UDC, customer load and service wiring (delta vs. wye and three wires vs. four wires).  The following is an example of procedures to follow when performing a phase angle test:



IV.4.5.1.  Utility phase rotation requirements: Refer to specific UDC requirements regarding ABC phase rotation prior to performing this test, and check for correct wiring on a reactive metering site and proper phase shift on each phase circuit.  



IV.4.5.2.  Phase shifting transformer (reactaformer) voltage: Measure the secondary voltage to insure correct voltage is applied to the potential coil in the kVarhr meter.  If the phase voltage is not correct, check for the following possible errors: 1) incorrect wiring on the phase shifting transformers, and 2) incorrect service voltage.  



IV.4.5.3. Power Factor Calculation: Calculate the load on the (real power) kWhr and the (reactive power) kVarhr meters and the power factor for the site.  This power factor is used as a cross check for the measured phase angles. 



IV.4.5.4. Current Measurement: Measure each phase current and record it accordingly.



IV.4.5.5 Phase Angle Measurement: Use phase angle meter to measure each phase angle and record it accordingly.



IV.4.5.6 Phase Angle Plot: After measuring all voltages, currents and phase angles, plot a phase angle test and cross check with the calculated power factor.



�IV.4.6. Task #6: Separate Element Check    

The separate element check is performed to assure that each element is still in a good working condition.  This check is necessary because a meter has more than one element, and it still measures energy usage even if one element is burnt or defective. 



Check individual elements for proper disk rotation or registration by performing the following:



IV.4.6.1. Testing: Energize with the appropriate phase potentials and place current on individual elements, and check for forward rotation or positive registration



IV.4.6.2. Correct phasing: Check that the proper potential coil and current coil are wired correctly in the meter.  If the meter is installed correctly on the socket, the meter disk will rotate forward.



IV.4.6.3. No forward rotation: If an element has no rotation check for no load current and for open potential coil with a magnet or an ohmmeter.



IV.4.6.4. Cautions: Phase angle relationships may cause reverse rotation in cases where there is a poor power factor, possible un-metered load and/or short circuit.  This will only occur on three wire three phase metered service sites.



�IV.4.7. Task #7: Burden Test

Burden is the total load or impedance in the current transformer (CT) circuit due to meter coils, leads, and other connected devices. The burden test is performed to check for the proper operating conditions of CTs.  This test is necessary to verify that the output current is proportional to the CTs nameplate ratio.  Below is an example procedure for the burden test on a CT:



IV.4.7.1. Procedure: Put built-in burdens of a multi-range Ammeter in series with the secondary of the test CT to obtain the Amp readings.  These Amp readings should have the same deflection.



IV.4.7.2. Possible Problems: If a CT has a reading significantly different from the others, check for shorted turns or other problems, such as short circuited primary turns, short circuited secondary turns, high resistance connections in the secondary circuit, short circuited secondary wiring, or grounding of normally ungrounded wire.



�TEST STANDARDS (WATT-HOUR STANDARDS)



V.1. 	Calibration and Maintenance of Test Standards

The following are the requirements for maintenance and calibration of test standards which are used for testing the accuracy of electric meters in the field or in the shop:



V.1.1. 	Out-of-calibration 

A test standard that is found to have accuracy greater than +/-0.1% of a reference test standard. 



V.1.2. 	Basic Reference Test Standard 

A basic reference test standard that is certified according to NIST requirements and used as an accuracy reference in the laboratory or meter shop.



V.1.3.	Portable Test Standard

A portable test standard that is used to certify the accuracy of meters in the field.



V.1.4.	Routine Accuracy Check Requirements 

Each test function of a test standard shall be checked and compared with a reference standard monthly.  If a test standard used in testing meters has a result of three consecutive meters tested out of the CPUC-required accuracy limits, this test standard shall be checked against the reference standard.  



V.2.	Meter Re-testing upon Finding of An Out-of-calibration Test Standard 

Once a test standard is checked and found out-of-calibration, it shall be calibrated according to NIST requirements, and meters that were tested by this test standard since the last routine check or calibration of the test standard shall be re-tested with an accurately-calibrated test standard according to the following:



V.2.1.   A meter sample from the meters tested by this portable standard since its last check or calibration will be selected for re-testing as follows:

V.2.1.1.	3–20 meters:  All meter will be re-tested for accuracy.

V.2.1.2.	21–100 meters: A random sample of 20% or 20 meters, which ever is less, will be re-tested for accuracy.

V.2.1.3.	101–200 meters: A random sample of 10% or 20 meters, which ever is less, will be re-tested for accuracy.

V.2.1.4. 	Over 200 meters: A random sample of 10% or 50 meters, which ever is less, will be re-tested for accuracy.



V.2.2.  If at least 95% of the first sample pass the meter test for accuracy, all meters will be considered accurate.



V.2.3.  If less than 95% of the first sample pass the meter test for accuracy, a second sample of the same size will be tested.



V.2.4.  If a second sample is drawn, 95% of the sample meters must pass the meter test standard for accuracy.



V.2.5.	If less than 95% of the second sample pass the meter test for accuracy, all meters previously tested by the portable standard will be re-tested and re-calibrated for accuracy.



Vote Item #2 ANSI Standards C12.1 and C12.20



I.   TABLE OF STANDARDS AS REQUIREMENTS

The ANSI C12.1-1995 and C12.20-1998 Standards in Table 1 below must be used in conjunction with the following Section II in this document for certification of meter products used in DA.



Table 1:  Standards as Requirements for Meter Equipment Used in Direct Access

Standards�Applicable for DA?�Required in CPUC’s D97-12-048 �DA Requirements�Effective date�Comments��ANSI C12.1-1995, Code for Electricity Metering�Yes�Yes�Conditional “yes” as noted in Comments column� Now�To be used in conjunction with Section II below��ANSI C12.20-1998, 0.2% & 0.5% Accuracy Class Meters (approved but not yet published)�Yes�Yes�Conditional “yes” as noted in Comments column�2 years from publication date�To be used in conjunction with Section II below��

�Table 4:  List of Tests in ANSI C12.1 and C12.20 Standards

��Tests performed in series�Descriptions of Certification Tests�ANSI C12.1�ANSI C12.20���No Load�Test #1�Test #1���Starting Load�Test #2�Test #2���Load Performance�Test #3�Test #3���Effect of Variation of Power Factor�Test #4�Test #4���Effect of Variation of Voltage�Test #5�Test #5���Effect of Variation of Frequency�Test #6�Test #6���Equality of Current Circuits�Test #7�Test #7���Internal Meter Losses�Test #8�Test #8���Temperature Rise�Test #9�Test #9���Effect of Register Friction�Test #10�Test #10���Effect of Internal Heating�Test #11�Not applicable���Effect of Polyphase Loading�Not applicable�Test #11���Effect of Tilt�Test #12�Not applicable���Stability of Performance�Test #13�Not applicable���Independence of Elements�Test #14�Not applicable��(�Insulation�Test #15�Test #12��(�Voltage Interruptions�Test #16�Test #13��(�Effect of High Voltage Line Surges�Test #17�Test #14���Effect of External Magnetic Field�Test #18�Test #15���Effect of Variation of Ambient Temperature�Test #19�Test #16���Effect of Temporary Overloads�Test #20�Test #17���Effect of Current Surges in Ground Conductors�Test #21�Test #18���Effect of Superimposed Signals�Test #22�Test #19���Effect of Voltage Variation-secondary Time Base�Test #23�Test #20���Effect of Variation of Ambient Temp.-secondary Time Base�Test #24�Test #21��(�Electrical Fast Transient/Burst �Test #25 �Test #22���Effect of Radio Frequency Interference�Test #26�Test #23���Radio Frequency Conducted and Radiated Emission �Test #27 �Test #24��(�Effect of Electrostatic Discharge (ESD)�Test #28�Test #25 ���Effect of Storage Temperature�Test #29�Test #26��(�Effect of Operating Temperature�Test #30�Test #27 ��(�Effect of Relative Humidity �Test #31 �Test #28���Mechanical Shock�Test #32�Test #29���Transportation Drop�Test #33�Test #30���Mechanical Vibration�Test #34�Test #31 ���Transportation Vibration�Test #35�Test #32���Weather Simulation�Test #36�Test #33���Salt-spray �Test #37 �Test #34���Raintightness�Test #38�Test #35���Test #A1: Sunlight Interference�Not yet included�Not yet included��(�Test #A2: ANSI C37.90.1, Surge Withstand �Not yet included�Not yet included��

II.	CERTIFICATION TESTING REQUIREMENTS 

This Section describes the testing requirements that meters and metering equipment used in direct access metering must comply with.  These tests are extracted from the Meter Data and Communication Systems (MDCS) Workshop Report, Appendix A, filed with the California Public Utilities Commission, July 25, 1997.



DEFINITIONS OF TERMS USED IN SECTION II:

"Meter":	Device which measures, calculates, records and/or communicates energy consumption data for the purpose of determining the financial obligation for entity consuming energy.  Shall include any optional devices or modules enclosed within the cover.



II.1.	General 



II.1.1	The tests specified shall be conducted by qualified facilities.  A qualified facility is a facility that has access to the necessary equipment and personnel to perform the testing requirements specified in this document.



II.1.2	Complete performance testing is required for new Meter types and for major design changes to existing Meter types.  If an incremental change or changes are made to existing meter type, applicable tests shall be performed to assure that Meters meet the certification testing requirements as stated in this section. 

 

II.1.3	The manufacturer shall provide a certified test report documenting the tests and their results to the purchaser. The test report shall be signed by the appropriate manufacturer representative and shall include appropriate charts, graphs and data recorded during testing.  



II.1.4	No Meters and metering equipment shall be installed before all tests as outlined in this section are conducted.



II.1.5	Meters selected for certification testing must be representative of production run meters.



II.1.6	The following tests shall be conducted in sequence using the same Meters selected as specified in II.1.5 above: Insulation, Voltage Interruptions, Effect of High Voltage Line Surges, Effect of Fast Transient/Burst, Effect of Electrostatic Discharge (ESD), Effect of Operating Temperature, Effect of Relative Humidity, and ANSI C37.90.1 (Surge Withstand).  Other tests required by ANSI C12.1 and C12.20 may be done either in parallel or in sequence with the same Meters or different groups of Meters; however, with the understanding that the same Meters must be used for all test procedures within each ANSI-numbered or FCC-numbered test.  



�II.1.7	All test Meters shall be kept as a certification proof for one year after the conclusion of the testing.  These test Meters shall be made available during this period to any purchaser for inspection if requested. 



II.1.8	Meters which fail during the test shall not be repaired or tested further, but can be analyzed to identify the cause of failure.



II.1.9	When the test Meters fail to meet these testing requirements and after any correction is made on the new test Meters, all  tests shall be re�started over with the new test Meters.



II.1.10	If requested by the purchaser, the manufacturer shall notify the purchaser of the certification test schedule for purchaser’s test witnessing. 



II.1.11	If more than a minimum number of meters are certification tested, the test results shall be based on and reported for all meters tested. 



II.2.	Meter Failure Definition

A Meter shall be designated as failed if any of the following events occur during or after any certification test:



II.2.1	Failure of the Meter to perform all functions as specified in a test procedure.



II.2.2	Failure of the Meter to meet the fundamental technical performance specifications as specified by the manufacturer.  The fundamental performance must include safety, accuracy and reliability of the Meter and any other functions included in the meter product.



II.2.3	Signs of physical damage as a result of a test procedure.



II.2.4	The occurrence of a loss of data or other unacceptable mode of operation for the Meter as a consequence of a test procedure.



II.2.5	Failures of either hardware, firmware or software, or a combination thereof, will be defined as a meter failure.



	�II.3.	Meter Model Rejection Criteria

A Meter model will be rejected if any of the following events occur:

II.3.1	The failure of one Meter during one test procedure, the failure of a second Meter during another test procedure, and the failure of a third Meter during another test procedure different from tests that the first two Meters fail, as specified in Table II.3.1.a below:



Table II.3.1.a: Table of failures based on meters tested



# Meters ��Failures in different tests individually�����Tested�0�1�2�3 or more��3��

����4��

�� EMBED PowerPoint.Slide.7  ������5���

���6���� 

��7� � EMBED PowerPoint.Slide.7  ��������8����

��9 or more����

��

II.3.2	The failure of two or more Meters during the same test procedure.



II.4.	Test Setup



II.4.1	The Meter shall be connected to its normal operating supply voltage with a fully charged Power Failure Backup System and shall be energized throughout the duration of the test procedures, unless otherwise stated.



II.4.2	Before testing commences, if necessary, the Meter shall be energized for a reasonable period at room temperature for stress relief.





�II.5.	ANSI C12.1 Tests 	

All meter certifications shall be performed in accordance with the certification tests described in ANSI C12.1 (NEMA, 1995), unless noted otherwise below.



* Tests 1 through 29:	no clarifications required.



* Test 30:	meter covers removed during test, temperature limits are defined for operations under California weather conditions as 

+85( C = T oper-max, 

					�20( C = T stor-min



* Test 31 through 38:	no clarifications required 

 

* Additional test A1:	sunlight interference test is needed for optical pick�up type retrofit modules (not within scope of existing ANSI C12.1�1995 tests) and is further defined below.



* Additional test A2:	ANSI C37.90.1 Surge Withstand Testing



The same set of selected Meters, as defined by unique meter numbers, will be tested with the following tests performed in series: 15, 16, 17, 25, 28, 30, 31 and A2. Other tests required by ANSI C12.1 may be done either in parallel or in sequence with the same Meters or different groups of Meters; however, with the understanding that the same Meters must be used for all test procedures within each ANSI-numbered or FCC-numbered test.  



�II.6.	ANSI C12.20 Tests

All meter certifications shall be performed in accordance with the certification tests described in ANSI C12.20 (NEMA, 1998) for 0.2% and 0.5% accuracy class meters, unless noted otherwise below.



* Tests 1 through 26:	no clarifications required.



* Test 27:	meter covers removed during test, temperature limits are defined for operations under California weather conditions as 

+85( C = T oper�max, 

					�20( C = t stor�min



* Test 28 through 35:	no clarifications required 

 

* Additional test A1:	sunlight interference test is needed for optical pick�up type retrofit modules (not within scope of existing ANSI C12.20, NEMA�1998 tests) and is further defined below.



* Additional test A2:	ANSI C37.90.1 Surge Withstand Testing



The same set of selected Meters, as defined by unique meter numbers, will be tested with the following tests performed in series: 12, 13, 14, 22, 25, 27, 28 and A2. Other tests required by ANSI C12.20 may be done either in parallel or in sequence with the same Meters or different groups of Meters; however, with the understanding that the same Meters must be used for all test procedures within each ANSI-numbered or FCC-numbered test.   



�II.7. 	Test A1 - Sunlight Interference Test



A.	This test verifies the Meter accuracy and full functional operations under direct sun light.



B.	The Meter cover shall be removed during this test.



C.	The Meter shall be exposed to both the incandescent light source and sunlight.



D.	The incandescent light source, Smith Vector #710 or equivalent, shall be used to simulate the sunlight.  The incandescent light shall be 600 watt and 3,200( K blackbody radiation as a minimum.



E.	The Meter shall be exposed to the incandescent light source for minimum five minutes for each position of the incandescent light source.



F.	The incandescent light source shall be pointed directly toward the Meter and positioned at a maximum direct distance of 19 inches from the center of the Meter rotor shaft as follows:

1.	Twelve positions around the Meter base.

2.	Eight positions at a 45( angle from the Meter base.

	One position at a perpendicular to the face of the Meter. 



G.	Verify the Meter operations and report the direct and remote meter reads before and after each incandescent light exposure.



H.	The sunlight conditions shall be outdoors, clear sky, bright sunny day and no shades over the Meter.



I.	The Meter shall be exposed to sunlight conditions for 24 hours.



J.	The Meter shall be set in a position as normally installed the field. All Meters under test shall be exposed to the sunlight conditions at the same time and evenly face different directions starting with one Meter facing towards the sunrise direction.



K.	Record and compare direct and remote meter reads at every hour under the sunlight conditions.



L.	To pass this test the Meter shall operate as specified with no observed anomalies and have an accuracy of (0.3% on both direct and remote meter reads.





Vote Item #3 Meter Data Management Agent Business Functions and Meter Reader Approval



MDMA business functions include Meter Reading (MR) and Meter Data Management (MDM) functions. At a summary level, the MDMA business functions include the following:



 Functions performed by Meter Data Management entity 

Accept raw meter reads from meter reading entity

 As necessary, translate data into format for internal processing

 Associate meter reads with customer identifiers for use in estimation, if needed

 Validate, edit, and estimate data

If necessary, translate data into CPUC-approved format prior to posting to 	MDMA Server

Post validated, “settlement quality,” meter reads to MDMA Server for retrieval by 	market participants

Perform data adjustments as required

Re-frame data as required

Resend previously posted data as required

Maintain MDMA Server

Archive raw data and validated data for 36 months



Functions performed by Meter Reading entity

Collect data at the meter, including routine meter reads, special reads, and date and time of reads

Transport data to the MDM

Perform any Validation that is required to be performed either on-site or at the time of reading

Check for and report suspected energy theft

Check for and report hazardous conditions (if meter reading is performed locally)



The group recommends that the CPUC adopt these functions in its definition of an MDMA. Such action would clarify the CPUC’s description of an MDMA as stated in D.97-12-048.



Meter Reader Approval



"We recommend the Commission change D.97-12-048 to allow an entity to be

approved for all or any subset of MDMA functions, but, if approved for a

subset, the entity must operate as a subcontractor to an approved MDMA;

also, the entity need not be re-approved to provide such functions as

subcontractor to another MDMA."



Vote Item #4- Direct Access and Electronic Data Interchange (EDI)



a. "For meter usage data transactions currently handled in CMEP, we agree

that we should move to EDI following adoption of an implementation plan to

be developed by a subgroup for the July 29th PSWG report answering issues

raised by UDCs or others." 



b. "For any new transactions between MDMAs and market participants (other

than in item a above), the preferred method is EDI."
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