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�
GENERAL


General





Meters, metering devices, recorders, communication devices and automated meter reading modules used for Direct Access applications are referred to as the Meter in this Exhibit.  


In addition to the applicable testing requirements of the ANSI C12 standards, the qualification tests specified in this Exhibit shall be conducted by the manufacturer to confirm correct operation of the Meter.


The certification testing is required for new Meter designs and for Meter product changes as defined below:


Design change that affects the reliability or performance of the Meter.


Design revisions made to increase process efficiency on a qualified Meter are exempt from re-certification testing. 


The manufacturer shall provide a certified test report documenting the tests and their results to the CPUC for approval. The test report will be signed by the manufacturer’s chief engineer and include all charts, graphs and data recorded during testing.


No equipment shall be shipped before all test and certification requirements are met and approved by the CPUC.


Each test shall be conducted by the manufacturer or an independent laboratory using a minimum of six Meters that are representative of production run meters.


All tests shall be conducted using the same six test Meters.


All six of the test Meters shall be kept as a certification proof for one year after the conclusion of the testing.  These test Meters shall be submitted to any organization who wants to inspect them and shall be returned to the manufacturers.  


Meters which fail during the test shall not be repaired or tested further.


When the test Meters fails to meet these testing requirements and after any correction is made on the new test Meters, all qualification tests shall be re-started over with the new test Meters.


UDCs will approve the qualification of the facility and personnel who performs the testing. 


UDCs reserves the right to witness the tests.





Meter Failure Definition


A Meter shall be designated as failed if any of the following events occur:





Failure of the Meter to perform all of the specified functions.


Failure of the Meter to meet the technical performance specifications included in the Specification.


Signs of physical damage or performance degradation as a result of a test procedure, including effects which could shorten the service life of the meter.


The occurrence of an unexpected change of state, loss of data or other unacceptable mode of operation for the Meter as a consequence of a test procedure.


Failures shall be classified as a hardware, firmware or software failure, or a combination according to the following definitions:


Firmware failures are errors made during the fabrication of programmable read only memory (PROM) chips such that the required program or instruction set that the microprocessor is to perform is incorrect. Failures of DIP switches, jumpers, and links are also included.


Hardware failures are failures that are physical in nature and directly traceable to the component level. Visual observances such as discoloration, cracking, hardening of cables, poor solder joints, etc. are also included.


Software failures are failures such as the loss or unintended change of data, the inability to program the Meter, the loss of the Meter program, or the erroneous output or display of false information.





Meter Design Rejection Criteria


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





The failure of one Meter during one test procedure and the failure of a second Meter during another test procedure.


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





Test Setup





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


Before testing commences, the Meter shall be energized for a minimum of two hours at room temperature for stress relief.


All tests shall be conducted at room temperature unless otherwise specified.


The Meter shall be loaded to the nameplate test amperes at 100% power factor for all tests unless otherwise indicated.


If part of the Meter is electromechanical, the Meter accuracy of (0.5% (instead of (0.3%) shall be acceptable.


Full load test is 100% of the meter test amps, and light load test is 10% of the meter test amps.


�
SAFETY TESTS


Test #1: Insulation Withstand Test





This test confirms the insulation levels of the Meter.


The Meter shall not be energized for this test.


The insulation between power line voltage and current carrying parts and any other metallic or conductive part shall be tested by applying 2500 volts rms, 60 Hz for a period of one minute.


To pass this test the leakage current shall not exceed one milli-amp for the duration of the test and the Meter shall operate after completion of the test.





Test #2: Standard Waveform Surge Withstand Test





This test confirms the ability of the Meter to withstand voltage transients.


The Meter shall be energized but not loaded during the test.


The test shall be conducted in accordance with the latest revision of ANSI C37.90.1.


The oscillatory test wave shall be applied at a repetition rate of 100 tests per second for 25 seconds.


The test signal shall be applied in both the common and transverse modes.


The test shall be conducted on all voltage, current, and optional equipment inputs and outputs.


This test will be performed two times with a maximum period of 1 minute between tests.


To pass this test the Meter shall operate as specified with no observed anomalies.





Test #3: Fast Transient Waveform Surge Withstand Test





This test confirms the ability of the Meter to withstand fast voltage transients.


The Meter shall be energized but not loaded during the test.


This test shall be conducted in accordance with the latest revision of ANSI C37.90.1.


The unipolar test wave shall be applied at a repetition rate of 100 tests per second for 25 seconds.


The test signal shall be applied in both the common and transverse modes.


The test shall be conducted on all voltage, current, and optional equipment inputs and outputs.


This test will be performed two times with a maximum period of 1 minute between tests.


To pass this test the Meter shall operate as specified with no observed anomalies.





�
Test #4: Power line Surge Voltage and Current Test





This test confirms the ability of the Meter to withstand power line voltage and current surges, and to simulate the Meter life cycle.


The meter shall be energized but not loaded during the test.


The total number of test surges shall be 504 as a minimum.


The test shall be performed using the unipolar and the ring waveform specified in the latest revision of ANSI C62.41.


The test surges shall be applied to the power line in both the normal and common modes.


The test surges shall be applied to the power line in both the positive and negative polarities.


The following number of surges shall be applied at the indicated voltages:


12 surges at 6 kV.


12 surges at 5 kV.


36 surges at 4 kV.


The first test surges at 5 kV and 6 kV shall be injected at 0 degrees on the positive half-cycle of the waveform. Each successive test surge shall be shifted 15 degrees on the positive half-cycle of the waveform up to 180 degrees.


The first test surge at 4 kV shall be injected at 0 degrees on the positive half-cycle of the waveform. Each successive test surge shall be shifted 15 degrees on both the positive and negative half-cycles of the waveform up to 540 degrees.


Sufficient time shall be allowed in between test surges for the electronic components to return to normal operating temperatures. A maximum of 5 minutes shall be allowed between each surge test.


The applied test signals shall be monitored and recorded. The Meter under test shall be monitored to confirm that correct operation is maintained.


After the tests each meter shall be inspected for visible damage, such as signs of arcing, etc.


To pass this test the Meter shall operate as specified with no visible damage observed.


�
ACCURACY & OPERATIONAL TESTS


Test #5: Accuracy Test





This test confirms the accuracy of the Meter.


The accuracy of the Meter shall be tested for all combinations of the following conditions:


At ambient temperature, 85( C, and -20( C.


At power factors of 100%, 50% lag, and 50% lead.


From 0% to 120% of class current with 5% increments.


Accuracy curves shall be provided for all combinations of the conditions.


0.6.4.	To pass this test the Meter shall have an accuracy of (0.3% at ambient temperature for the following load conditions:


Full load at power factor of 100%.


Full load at power factor of 50% lag.


Full load at power factor of 50% lead.


Light load at power factor of 100%.





Test #6: Effect of Power Failure Backup System Voltage Variation on Clock Accuracy (No Load Test)





This test confirms the effects of the battery voltage on the Meter’s clock accuracy.


The Meter shall be tested with the battery disconnected and an auxiliary dc power supply connected to the battery carryover circuit. The dc power shall be applied at 105%, 100%, and 95% of nominal battery voltage. Each voltage level shall be maintained for at least 6 hours prior to time reporting.


To pass this test the accuracy of the Meter clock shall be within (0.02% (2 minutes per week) with a voltage variation of (5 % of nominal battery voltage at ambient temperature.





Test #7: Effect of Temperature Variation on Clock Accuracy





This test may be performed concurrently with the temperature cycle test (Test #18) by de-energizing the test meters in days 4 and 5 of the 7 day temperature cycle test.


This test confirms the effects of temperature on the Meter clock accuracy. This test shall be conducted with the register in the battery carryover mode for at least 48 hours.


The temperature shall be varied from 85( C to -20( C.


The Meter shall be exposed to each temperature (85( C, ambient, and -20( C) for a least 2 hours prior to testing.


To pass this test the accuracy of the Meter clock shall be within (0.02% (2 minutes per week) at ambient temperature, 85( C, and -20( C.


�



Test 8#: Electrostatic Susceptibility Test





This test verifies the ability of the Meter to withstand electrostatic discharges.


This test shall be tested in accordance with the latest revision of Military Handbook DOD-HDBK-263.


The test generator shall simulate a human body with a capacitance of 100 picofarads and a series resistance of 1500 ohms.


The test probe shall be a 3/8 inch rod with a rounded tip.


The following procedures shall be followed:


Test all surfaces, including switches and buttons and other components that will be contacted by personnel under normal handling, installation and use of the Meter. This shall include any safety grounded or neutral terminals on the exterior of the meter enclosure.


With the test probe voltage set at 10 kV, contact each of the above surfaces with the probe.


With the test probe voltage set to 15 kV, locate the probe to within approximately 0.5 inch (avoiding contact) with each of the above surfaces.


The functions of the Meter shall be periodically verified for correct operation.


To pass this test the Meter shall operate as specified with no observed anomalies





Test #9: Day Light Test





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


The Meter cover shall be removed during this test.


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


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.


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


The incandescent light source shall be pointed directly toward the Meter and positioned at a maximum direct distance of 16 inches from the Meter as follows:


Twelve positions around the Meter base.


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


One position at a 90( angle from the Meter base (perpendicular to the face of the Meter).


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


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


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


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.


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


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.





Test #10: Functional Test (No Load Test)





This test confirms the operation of the Meter functions in accordance with the manufacturer’s specification.


The Meter shall be energized with no load.


The Meter shall be programmed with UDC-supplied or manufacturer-specified parameters using a lap top or computer if applicable.


Operation of the specified functions will be verified over 24 hours by observing the meter display and by interrogating the contents of meter registers via a computer.


To pass this test the Meter shall operate as specified with no observed anomalies.





Test #11: Line Voltage Variation Test





This test confirms the Meter’s correct operation under varying line voltage conditions.


The Meter shall be tested at line voltages ranging from 80% to 120% of rated voltage with 5% increments under the following load conditions:


Full load at power factor of 100%.


Light load at power factor of 100%.


To pass this test the Meter shall meet the following criteria:


Operate as specified.


Have an accuracy of (0.3% at full and light loads throughout the 80% to 120% voltage range.


The Power Failure Backup System shall not take over when the voltage is above 80% of rated.


�



Test #12: Momentary Power Loss





This test confirms the Meter’s ability to withstand momentary power outages.


The test will be performed by removing the AC power supply voltage and shorting the AC power supply input for the specified duration.


This test, which includes twelve succeeding power outages, shall be conducted using the following sequence:


Energize the Meter.


Simulate a power loss of 0.5 cycles at 60 hertz.


Lengthen each succeeding simulated power outage by 0.5 cycles until a duration of 6.0 cycles is attained.


Successive power outages shall be separated by intervals of not less than one minute.


To pass this test the Meter shall operate as specified with no observed anomalies.





Test #13: Power Failure Backup System Test





This test confirms the carryover capability of the Power Failure Backup System.


This test shall be conducted at ambient temperature using a new or fully charged battery. 


The test shall be conducted using the following sequence:


Energize the Meter at full load for two hours.


De-energize the Meter for 24 hours.


Verify the integrity of programs and metering data stored in memory.


Record the battery load current in micro-amps.


To pass this test the Meter shall operate as specified with no observed anomalies.





Test #14: Brownout and Extended Low Voltage Test





This test confirms the Meter’s ability to withstand brownouts and extended low voltage conditions.


The power outage detection flag shall be set at 50% of nominal voltage as a minimum, or between 50% and 80% of nominal.


The test shall be conducted using the following sequence:


Energize the Meter and verify correct operation.


Lower the line voltage from 100% to 80% of nominal with 5% increments.


Verify correct operation of the Meter and the Power Failure Backup System.


Operate the Meter at 80% voltage level for 6 hours.


Verify correct Meter operation and the Power Failure Backup System. Also verify the power outage detection flag set.


Lower the line voltage from 80% to 50% of nominal with 5% increments.


Verify correct operation of the Meter and the Power Failure Backup System. Also verify the power outage detection flag set.


Operate the Meter at 50% of nominal voltage for at least 6 hours.


Verify correct operation of the Meter and the Power Failure Backup System.


Record the voltage level that the Meter switches over to power failure backup operations or stops its operations. Also, verify the power outage detection flag set.


To pass this test the Meter shall operate as specified with no observed anomalies.





Test #15: Radio Frequency and Electromagnetic Interference (RFI/EMI) Test





This test verifies the affects of the electromagnetic fields generated from portable radio transceivers or any devices that generate the continuous radiated electromagnetic energy on the Meter.


The Meter shall be energized and operated without meter cover on during this test.


The Meter shall be subjected to the following tests:


RFI/EMI fields of 10 V/M (volts per meter) at frequencies of 14 kHz to 512 kHz, and


RFI/EMI fields of 15 V/M (volts per meter) at the frequencies of 512 kHz to 10 GHz.


This test shall be conducted in accordance with the latest revision of SAMA PMC 33.1.


To pass this test the Meter shall operate with no observed anomalies during the entire test. 





Test #16: Electromagnetic Transmitted (EMT) Radiation Test





This test verifies the electromagnetic field radiation from the Meter to ensure the electromagnetic fields do not exceed the FCC Standards limits.


This test shall be conducted in accordance with the latest revision of FCC Regulations, Part 15, Class B.


To pass this test the Meter shall operate with EMT radiation within the FCC Regulations, Part 15, Class B limits.


�



Test #17: Power On/Off Transition Test





This test verifies the Meter operations under power on/off transitions.


The Meter shall be energized during the test.


The following test procedures shall be applied:


Increase the line voltage to 115% of rated.


Rapidly toggle the line voltage off and on for eight cycles.


Reduce the line voltage to 100% of rated.


Rapidly toggle the line voltage off and on for eight cycles.


Increase the line voltage to 110% of rated.


Rapidly toggle the line voltage off and on for eight cycles.


Reduce the line voltage to 50% of rated (the Meter on Power Failure Backup mode).


Rapidly toggle the line voltage off and on for eight cycles.


To pass this test the Meter shall operate with no observed anomalies during the entire test period.


�
RELIABILITY TESTS


Test #18: Temperature Cycle Test





This test confirms the effects of an accelerated temperature cycle on the Meter.


The Meter cover shall be removed during this test.


The test duration shall be 7 days (168 hours).


The temperature shall be cycled once per 24 hour period.


Temperature shall be varied linearly during the tests at a constant rate not to exceed 20( C per hour.


Humidity shall not be controlled during the test.


The Meter shall be de-energized during the fourth and fifth cycles of the test to verify the performance of the Power Failure Backup System during temperature fluctuations.


Verify and record the degradation of the Meter performance at each extreme temperature.


Each 24 hour cycle shall consist of the following:


Begin test at +20( C (or room temperature if within 5( C).


Ramp up to +85( C in approximately 3.25 hours.


Hold at +85( C for approximately 10.75 hours.


Ramp down to -20( C in approximately 5.25 hours on the first six days, and ramp down to -40( C for approximately 5.25 hours on the seventh day.


Hold at -20( C for approximately 2.75 hours on the first six days, and hold at -40( C for approximately 2.75 hours on the seventh day.


Ramp up to +20( C in approximately 2.00 hours.


Begin next 24 hour cycle or end test after 7 cycles.


To pass this test the Meter shall operate as specified with no observed anomalies for the entire test period.


The Meter may not operate at -40( C, but shall be able to self recover to operate as specified with no observed anomalies for the operating temperature range (-20( C to +85( C).





Test #19: Humidity Cycle Test





This test confirms the effects of an accelerated humidity cycle on the Meter.


The Meter cover shall be removed during this test, or a meter cover with a large hole at the bottom may be substituted.


The duration of the test shall be 24 hours.


Condensation may form on the Meter during the test.


Temperature shall be varied linearly during the tests at a constant rate not to exceed 20( C per hour.


Humidity shall not be controlled during temperature changes.


The test shall consist of the following sequence:


Begin at +20( C (or room temperature if within 5( C).


Ramp up to +85( C in approximately 3.25 hours.


Ramp up to a relative humidity of 95% in approximately 1 hour.


Hold at +85( C at a relative humidity of 95% (1% for approximately 14.5 hours.


Ramp down to +20( C in approximately 3.25 hours.


Concurrently with 17.14.7.5. ramp down to a relative humidity of 75% in approximately 15 minutes.


Hold relative humidity at 75% for remainder of temperature ramp down.


Hold at 20( C at a relative humidity of 75% (1% for approximately 2 hours.


To pass this test the Meter shall operate as specified with no observed anomalies for the entire test period.





Test #20: Visual Inspection





This test shall be performed after all of the other tests except the Shipping Test have been performed.


Visual inspection shall be performed for all electronic circuit boards in the Meter.


To pass this test the Meter shall have no defect that is rejectable per IPC-610A, Class 2 Standards on any electronic circuit board.





Test #21: Shipping Test





This test confirms the ability of the Meter and its packaging to withstand the rigors of shipping and handling.


The Meter shall not be energized during this test, but shall be programmed and operating in the power Backup mode.


The packaged Meter shall be subjected to the following tests:


The National/International Safe Transit Association Pre-shipment Test Procedures, Project lA.


Method B, Single Container Resonance Test, of the latest revision of American Society for Testing and Materials (ASTM) Standard D-999. Test intensities, frequency ranges and test durations shall meet or exceed the recommended values of ASTM D-999.


To pass this test the Meter shall be inspected and tested to verify that no damage had occurred and that the time and all stored data is correct.
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