

APPENDIX B





This is a work in progress.  Significant work is still underway to ensure this document will meet the requirements of the California DA metering marketplace.









It is understood that the approved meter installation and maintenance standards must reflect the minimum requirements for the industry.  Therefore, the retained practices must be carefully reviewed to insure the legacy UDC process which apply in a Direct Access environment are appropriately adopted, in lieu of any other available National Standard for installation and maintenance work.





Purpose of Appendix B



Appendix B is intended to provide a compilation of best practices from the UDC’s for meter installation and testing.  In addition, this section provides suggested procedures for rectifying non-compliant metering conditions and associated non-compliant site conditions discovered during routine meter installation and testing.  Responsibilities of metering agents and UDC’s is defined, as it relates to these conditions.
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�SITE INSPECTION and AUDITING:

i.	Visual Inspection:



A.	All Meter Sites Visually inspect all meter sites for the following conditions:



1.	Electrical Hazards:

Exposed wiring.

Damaged sockets: Loose or burnt wiring or jaws.

Auto-bypass devices: Load jaws still hot when meter is removed.

Loose or missing screws in meterman's working area (i.e., bypass area).

Missing panels.

High voltage arrestor: Remove or cut in clear if present.



2.	Physical Hazards:

Tripping hazards.

Slippery or uneven surfaces.

Debris or materials stored in the working space.

Overhead hazards: Stored materials or workers above meter locations.

Environmental hazards: Chemical, caustic, hearing, biological, etc.

3.	Infractions and Evidence of Tampering

a)	Meter Coil Jumpered - If the neutral service wire is found connected through the series coil of the meter and there are grounds on the load circuits that act as a jumper, the "series coil in neutral" condition will be corrected by the esp’s metering agent and a standard test will be performed on the meter.  The conditions found by the esp’s metering agent will be described on the test report.

b)	Lock Fuse Jumpered - The regular meter test will be performed and jumper will be left as found.  The condition will be reported on the test report.

c)	Jumper around Lock Fuse - UDC must by notified immediately using UDC approved form.

d)	Unmetered Loads - UDC must by notified immediately using UDC approved form.

e)	Service Cut in Flat - Install meter and report as found condition to UDC immediately.

f)	Evidence of Tampering - UDC must be notified immediately using UDC approved form.

g)	Blown (or loosened) Fuse in one Leg of a 3-wire Old Sequence Service:



The ESP’s Metering Agent will advise the customer the blown or loosened

	fuse interferes with proper service to all load circuits.



The meter will be tested and full report made of the defective fusing.



The ESP’s Metering Agent will replace the faulty fuse with a “marked” fuse

leaving the service properly fused and the meter registering.  The manner in

which the fuse is marked will be described on the test report.



In the event the replacement fuse blows, the ESP’s Metering Agent will leave the wiring as-found and make a complete report of the condition, including the fact the meter was left not registering.



UDC must be notified immediately using UDC approved form.





h)	Wiring in Unsealed Raceway or Pull Box - ESP’s Metering Agent will check wiring in all raceways and pull boxes which are not sealed with either a UDC/CPUC approved seal.  ESP’s Metering Agent should note any discrepancies or violations on the back of test report and install test seals.  Report to UDC immediately.

i)	Rate Infractions - When ESP’s metering agent encounter infractions, such as two or more premises serviced by one meter, or similar situations which involve an infraction of the rules and tariffs, other than theft, the meter will be tested and a detailed report made of the conditions found.  UDC will be notified immediately.



4.  	Energy Diversion:



The objective of this  procedure is to establish procedures for field metering agents to

follow when energy theft or theft indicators are encountered testing or installing KWH

meters.



a)	Installation Inspection

An initial inspection of all metering locations is critical to UDC Energy Theft curtailment effort.

It will include the Field ESP’s Metering Agent's awareness of significant visual connected loads (ie. swimming pool pump, spas, central air conditioning, ornamental yard lighting, or occupied out buildings) compared to a customer's monthly energy consumption.  In many cases, ESP’s metering agent will be able to determine additional internal loads by examining the customer's breaker panel, when it is readily available.  The circuit breaker rating is generally unique to certain electric appliances (ie. electric range, electric clothes dryer, or electric water heater).

In addition, the inspection includes:

A visual inspection of service conductors, focusing on irregularities in the conductor's insulation (ie. "skinned" insulation, newly taped sections of conductors, and burned or pitted service conductors).

An inspection of service entrance “weatherhead” and unsealed underground pull section for unauthorized connection or “tap”.

An inspection of all seals on gutters, wireways, pull sections, testblock compartments, test switch covers, and meter sealing rings.  Unauthorized seals and unsealed or improperly sealed "line side" service entrance components are considered to be sealing infractions that require inspection and proper resealing.

	b)	Meter Inspection

		The  Metering Agent's meter inspection will include the following:

Meter Cover

The overall appearance of the cover (a clean cover is unusual)

Small holes in the cover

Burn marks on or near the cover

Visible fingerprints inside the cover

	c)	KWH Register

Present reading comparison with the previous readings

KWH dial pointer alignment

KWH register mesh and register gears

	d)	Meter Disk

Disk alignment to magnets

Irregularity of disk rotation

Foreign objects or material on disk/bearing

Scratches or wear marks on the disk

	e)	Testblocks

Visual line, load and meter loop wiring check

Unusual marks, scratches or burns



f)	Underground Pull Section

Service conductor termination’s

Meter loop buss

	g)	Meter

Meter seal

Meter potential link (i.e., unusual marks, mushroomed screw slots)

Meter stabs or terminals (i.e., unusual wear or scratches, burn or pit marks, external bypass)

	h)	Meter Socket

Unusual wear or scratches

Burn or “pit” marks

Meter socket voltages

Unmetered circuit

Bypass jumper

On occasion, UDC has encountered thefts that involve hidden "service riser" taps and unmetered circuits utilizing relay devices.  To detect these thefts, ESP’s metering agent must be conscious of irregularities in plaster in the vicinity of the "riser" and unusual noises that could indicate a relay opening when a meter is removed from the socket.

Customer Contact

In the event that energy theft is detected or is suspected, customer contact should be as limited as possible for the following reasons:

Statements to the customer may forewarn him that an energy theft investigation is in progress.

Statements may aggravate the customer.

Statements may be misinterpreted or used to attempt to discredit the UDC  and/or the ESP’s Metering Agent.



Theft Indicators

When field Meter ESP’s metering agent encounter theft indicators in the course of a meter test, inspection, or investigation their objectives must be preservation of evidence, documentation of facts, and immediate notification of supervision and local Service Investigator.

ESP’s metering agent should leave the evidence of tampering undisturbed.

Applicable UDC Form will be completed and given to UDC, to begin the investigation.

NOTE

The UDC or ESP must determine the amount of unauthorized energy taken.  This can best be accomplished by allowing the customer to continue the unauthorized use while UDC accurately measures the true energy consumed with a check meter on the service pole.  UDC will assist in investigation with ESP to provide check meter.

At the direction of the UDC, ESP will impound the meter or other evidence, taking care to preserve all indicators of unauthorized use.  The evidence will be marked with an official Evidence Tag and placed in the custody of the appropriate Investigator.

NOTE

UDC Energy Theft Detection Program is dependent upon the Field Meter Metering Agent's ability to recognize energy theft and theft indicators, document facts, preserve evidence and to effectively communicate all significant information to UDC.



Clock Load:



  Calculate customer's load at time of arrival and record on test form.



6.	DA Metering Verification:



Check for proof of DA meter certification or meter types that have been certified and approved.



Verify for correct billing information (records versus meters) including billing constant, meter number, accuracy test results, customer information, etc.



   Verify for correct meter and service (voltage, form, etc.).



7.	DA Communication Verification:



Verify for correct phone or other communication devices and connections if remote read

Verify for successful communication handshakes and data retrieval if remote read (This can be done by another person at a remote location, and data accuracy is not verified at this time).

Verify for successful meter reading if manual read.



B.	Transformer Rated Meter Sites



In addition to the inspections described in the All Meter Sites Section above, visually

inspect all Transformer Rated Meter sites for the following conditions:



1.	Billing Constant:

  Verify for correct billing constant (records versus sites: CT’s and PT’s ratios).



2.	Proper Wiring:	

Current by-pass links not shorted.

Current secondary wired in reverse.

Voltage and current circuits not matched.

Secondary wires pinched or rubbing near panel hinges.



C.	Pole Mounted Meter Sites



In addition to the inspections described in the All Meter Sites Section above, visually

inspect pole-mounted meter sites for the following conditions:



1.	Cutouts

Open Cutouts

Blown Triple Link Fuses: This condition should be corrected before performing any work at the site.



2.	Ground	

   Proper ground: Ensure that the ground conductor and connections are not

     broken at any point between the meter enclosure and the ground rod.









D.	Grounds on 480 Volt Services



When the ESP’s Metering Agent encounters a 480 volt ground condition (a 480 volt

ground is where one phase reads at, or near, zero volts and the other two phases

read at, or near, 480 volts) in the course of field meter testing or installation, he/she

will make an effort to determine if the source of the hazard is in UDC or the customer's

equipment.  If the ESP’s Metering Agent is unable to determine the fault source

he/she needs to report the hazard to the UDC immediately.  The UDC will issue an

"Emergency Service Request", and dispatch a crew to locate and isolate the ground

fault.  Obtain the control sequence number from the UDC dispatcher and add it to your

test/install report for reference.  Proceed with meter test/install.



1.	Grounds In Customer's Equipment

    The ESP’s metering agent will attempt to contact the customer or their representative, inform them of the hazardous condition  and offer to assist the customer with locating the defective circuit.

    The assistance offered by a ESP’s Metering Agent will consist of monitoring a voltmeter while the customer operates their load disconnects.  In no instance while investigating a 480 volt ground will a ESP’s Metering Agent operate customer's equipment or make repairs to their wiring.

    Once the ground fault has been located, reiterate the hazardous condition to the customer.  If the customer elects to discontinue using the defective equipment, state this in comments on your test report.  Proceed with meter test.

    If the customer decides to continue use of the defective equipment, ask him/her to make necessary repairs to clear the fault within approximately ten working days.  Issue "Customer Notification Letter".  Give customer the original letter and attach the copy to test report.  The letter should describe in detail the nature and extent of the problem.  Also obtain customer phone number for the UDC to make follow-up calls.  When advised condition has been corrected UDC will field verify and notify ESP of resolution of condition.

    In the event that the customer fails to clear the ground fault, UDC will issue an on line emergency request to reporting that the customer has not cleared the 480 volt ground condition.

2.	Ground at meter or metering equipment

When a ESP’s Metering Agent determines that the ground condition is caused by a defective meter and he/she has a replacement available, he/she will replace the meter.  When the replacement eliminates the ground condition, no further action is required.

In those instances when a replacement meter is not available do not re-energize the defective meter.  Leave service cut-in-flat until a replacement meter is available.  Record on test document what action you have taken.   3rd Party Agent will notify the UDC of the cut-in-flat condition.  

When the 480 volt ground condition is located on the line-side of the metering, the ESP’s Metering Agent will call the appropriate UDC Dispatch and report the hazard immediately. Note: obtain the control sequence number from the dispatcher and add it to your test report for reference.  Proceed with meter test/install.

UAll test reports) will be filed with UDC Meter Records upon completion of the test.

Copy of Customer Notification Letter will be kept on file with 3rd party agent and UDC until service condition has been remedied and meter test report is completed.



3.	Customer premises

Customer Owned Stairs, Railings, Platforms etc.: Observe them to ensure a safe workplace and refer unsafe conditions to the UDC for replacement or repair.



4.	Insects	

Doors and Panels: Carefully inspect for insects when opening doors or removing panels because stinging surprises may cause you to throw a cover or body part into an energized bus.





D.	Identification of Primary Metering Installations

The objective of this procedure is to instruct in the recognition and identification of high voltage metering installations.The consequences of mistakenly treating primary meters as self-contained or low voltage can be very serious if high voltage conductors are accidentally contacted, or current transformer secondary circuits are accidentally opened.

The following are features to look for to identify primary installations.

Panel should have "High Voltage" signs attached.

Data plates attached to the panel show voltage and amperage rating.

On switchboard panels, the main disconnect is located on the line side of the metering.

Large metal or wood box mounted on the pole above or near the meters.

Transformers located on the line side of the metering have secondary voltages from 2.4KV to 220KV.

Transformers located on the load side of the metering have primary voltages from 2.4KV to 220KV.

Customer substation or transformer located on the customer's premises.

Service conductors are generally smaller than one might expect for the load supplied.

Billing meters are always 120 volts and will have a "P" in the prefix of the code number.

Meters usually but not always, have a large multipliers.

Self-contained meters located on a primary rated panel will have a "Caution" label affixed to the panel.

CAUTION

Single phase meters on primary panels must not be removed from the socket without necessary precautions to prevent de-energizing the load.

II. 	REPORTING UNACCEPTABLE SERVICE CONDITIONS:

The objective of this procedure is to outline the process ESP’s metering agent will follow to resolve service conditions (both customer and Edison equipment) that violate UDC Electrical Service Requirements, are a safety hazard, or affect metering accuracy.

Whenever conditions exist which affect the accuracy of the metering, or when they constitute an unsatisfactory or unsafe installation for testing or servicing the energy meter, a Service Request or failing remedial action, a "Meter Inspection Report" must be issued.  In an effort to streamline our service to the customer and to minimize unnecessary delays in the repair of the service, the following procedures have been developed.

3rd Party Metering  Equipment

In general, any 3rd party equipment which interferes with the proper registration of the meter or presents a safety hazard or fails to conform to the Electrical Service Requirements of the UDC, will be considered substandard equipment.

Any substandard UDC equipment which can be safely and efficiently repaired by the ESP’s Metering Agent while onsite should be repaired and reported to the UDC on an applicable form.

NOTE

Every effort should be made by the ESP’s Metering Agent to repair the deficiency

Any substandard 3rd party equipment which cannot be safely and efficiently repaired by the ESP’s Metering Agent and which does not require immediate attention, shall be reported to the UDC and ESP.

Any substandard 3rd party equipment shall be reported directly to the UDC or ESP, whichever is appropriate, to allow for immediate repair.

UDC Equipment

In general, any UDC equipment which interferes with the proper registration of the meter or presents a safety hazard or fails to conform to the Electrical Service Requirements of the UDC, will be considered substandard equipment.

Any substandard UDC equipment should be reported to the UDC.  The 3rd party should note whether the condition requires immediate attention.

C.	Customer Equipment

In general, any customer equipment which interferes with the proper registration of the meter or presents a safety hazard or fails to conform to the Electrical Service Requirements of the UDC, will be considered substandard equipment.

Whenever ESP’s metering agent observe substandard customer equipment, they will notify the customer with a completed form of the Customer Notification Letter.  The letter should describe, in detail, the nature and extent of the problem.  The customer will be given a reasonable period of time to affect repair and the name and number of the 3rd party agent to  contact to verify completion of the work.  The UDC will be copied on all letters.

Following an appropriate amount of time, metering agent will return to review the substandard customer equipment.  If the repairs have been performed, the test will be completed and reported to the UDC on an applicable form.   If the repairs have not been performed, the ESP’s Metering Agent will report his findings and the UDC will follow up.

III.	Reporting Conditions to the UDC where Corrective Action or Follow-up is Required

Conditions which affect (or may affect) the continuity or quality of service to the customer will be reported by the Metering Agent to the UDC.  Following are typical conditions which will be reported in this manner.

Service insulators are loose or broken.

Service wires are in bad order, i.e. too low, contacting structures, bare insulation and running through trees, etc.

Apparent stolen meter.  In such cases, the ESP’s Metering Agent should cover and seal all exposed energized metering equipment.

Line and/or load wires are cut.  ESP’s metering agent should remove meter and have an online request issued to remove or de-energize the service, if action is appropriate.

Transformer neutral is not properly grounded.

Customer initiates a high or low voltage complaint.

Neutral conductor of a 2 wire or 3 wire singlephase service is fused.

Defective service switch, not causing errors in registration.

Meter mounting loose or "out of plumb", where condition cannot be readily corrected by the ESP’s Metering Agent.

Meter accessibility inadequate for testing due to location, mounting, or adjacent structures.

Undue vibration of the meter mounting.

Inability to securely seal metering due to construction.

"Series coil in Neutral", when condition cannot be corrected by the ESP’s Metering Agent.

Defective Test Block, when condition cannot be corrected by the ESP’s Metering Agent.

Defective service switch on a 3 wire old sequence service where the meter registration may be affected.

In general, any condition (except tampering) which interferes with the proper registration of the meter or presents a safety hazard.

New installations which fail to conform with the Electrical Service Requirements of the UDC.

All test reports will be filed with ESP and UDC upon completion of the test.

�SUGGESTED BEST PRACTICES



I.	General Test Practices



Testing



1.  General

Always balance mechanical reads with electronic reads when applicable.

Always check the alternate mode of electronic registers.

Always check the Total KWH=(on peak + mid peak + off peak KWH) when applicable.

Always use a torque wrench on secondary wiring jobs. 

B.   Testing Procedures

1.  Single Phase:

ESP’s metering agent should pull the meter and inspect the socket on self contained phantom load tests.

ESP’s metering agent should not pull the meter and inspect the socket on transformer rated jobs whenever sockets can be inspected from inside the panel, with UDC approval.

2.  Polyphase:

Non reactive transformer rated jobs do not require phase angles whether an install or routine test.

Current totalizer jobs do not require phase angles on routine meter tests.

ESP’s metering agent should perform test switch phasing on every transformer rated job.

ESP’s metering agent should use a fuse with a ten foot jumper to phase out bus bars on current totalized jobs.



C.	Meter Replacement

If a high capacity customer has very light load replace mechanical type meter with a solid state meter to better capture light load.

D.	Best Test Practices

Program of IDR registers should always be verified by a demand run-up whether the register was programmed at the service center or the field location.

When possible ESP’s metering agent should replace damaged test blocks.

When unable to replace damaged test blocks or meter socket the ESP’s metering agent will leave a NOTICE with the customer and follow up a week later before issuing a Trouble call to the UDC.

When a customer does not respond to a NOTICE the ESP’s Metering Agent will request a UDC Trouble Order be issued.

ESP’s metering agent should check UDC provided information  for access or special instructions before entering customer site.



II.	Customer Relations

Display metering agent identification badge at the time they make their request to enter the customer's premises.

Make every reasonable effort to safeguard the customer's property against damage.

Make every reasonable effort to safeguard the customer against possible personal injury.

Remove all broken meter glass, used seals, etc., from the customer's premises.

III.	Protective Fusing on Test Equipment

The objective of this procedure is to ensure the proper fusing of test equipment and potential jumpers.  The types and sizes of fuses are selected to provide maximum protection to the ESP’s Metering Agent and equipment.

Each agent has the responsibility to ensure that the proper replacement fuse is installed. Under no circumstance should a fuse with a larger ampere rating or voltage rating replace the rating specified. Failure to use proper size fuses in some instruments could affect accurate measurement.

IV.	Special Services to be Provided by the ESP’s Metering Agent

A.	Replacement of Blown or Defective Fuses

The ESP’s Metering Agent will replace blown or defective fuses in all cases where such conditions are found in connection with testing the meter.

If the ESP’s Metering Agent inadvertently blows a fuse which he is unable to replace, he will provide service by temporary means, if safe to do so, and request replacement.

B.	Maintenance of Meter Mounting

Where the meter is found to be insecurely mounted or improperly leveled on the mounting board, the ESP’s Metering Agent will install additional screws or reinstall the meter whenever he determines it can be done safely. The maintenance of such enclosures is the responsibility of the customer.

Where the mounting board is loose on the customer's structure, or in any case where work on a customer's property is involved, the ESP’s Metering Agent will not attempt corrective action unless he has the customer's permission and the work can be done safely and within a reasonable length of time. The UDC must be notified immediately of any work that cannot be completed by 3rd party agent.

Repair or replacement of defective damaged or broken sockets, factory wired test block panels and associated equipment will be the responsibility of the customer.  The UDC must be notified immediately in all conditions where safety or meter accuracy are involved.



NOTE:  A UDC  crew should be called in cases where a public

	safety hazard exists.



�METER ERRORS



The objective of this procedure is to outline the process of defining allowable, excessive and unusual errors,  and the course of action that will be taken to remedy these errors.



This procedure will define allowable, excessive, and unusual errors in metering installations; and establish guidelines for the correction of excessive and unusual errors.  Errors exceeding the UDC tolerance for accuracy are regarded as excessive.  Errors exceeding 10% for watthour meters, and one of the initiating meter constant for pulse recording meters, are regarded as unusual.  Excessive and unusual metering errors may result from meter failure, wiring errors, energy theft or combinations of each. 



When metering errors are encountered, it is the responsibility of the ESP’s Metering Agent to determine the cause and magnitude of the errors.  Information pertinent to billing adjustments, repairs and installation corrections shall be reported on the proper test form (T-12, Trouble Report, etc.).  This procedure will be superseded by UDC energy theft policies when energy theft is suspected.

� autonumlgl �	Allowable Errors

Allowable Errors are those limits of error, within which, no calibration of the meter is required.

� autonumlgl �	For Customer Load type tests, Singlephase or Polyphase Meters, limits are:

	Heavy Load Test (HL)  =  �SYMBOL 177 \f "Symbol"� 1.0%

	Light Load Test    (LL)  =  �SYMBOL 177 \f "Symbol"� 2.0%

	Friction LL Spread  =  Not Greater Than 0.3%

� autonumlgl �	For Phantom Load Tests on Singlephase and Polyphase Meters, limits are:

	Heavy Load Test (HL)  =  �SYMBOL 177 \f "Symbol"� 1.0%

	Light Load Test    (LL)  =  �SYMBOL 177 \f "Symbol"� 2.0% (singlephase)

	Light Load Test    (LL)  =  �SYMBOL 177 \f "Symbol"� 1.0% (polyphase)

	HL and LL Spread  =  Not Greater Than 2.0%

	Friction LL Spread  =  Not Greater Than 0.3%

� autonumlgl �	For electromechanical demands, determined error shall not be more than ��SYMBOL 177 \f "Symbol"� 2.0% as calculated by the  following method:

	(25 Revs minimum / 100 Revs maximum ( �SYMBOL 177 \f "Symbol"�10% of calculated run-up. Take 3 runs and use average to calculate error.

	RUN-UP ERROR (KW) = [(correct revs - actual revs) × correct kw] ÷ correct revs

	BILLING ERROR (KW) = BILLING K × RUN-UP ERROR

	% ERROR = {BILLING ERROR (KW) ÷ [KW READ × BILLING K]} × 100	

	Report error if over  ± 2.0%

� autonumlgl �	Meter Disk Creep

	�SYMBOL 183 \f "Symbol"�	Meter disk creep will be defined as one complete disk revolution in fifteen minutes or less time

	�SYMBOL 183 \f "Symbol"�	One complete disk revolution in more than fifteen minutes will not be classified as creep but will be reported as having a tendency to creep.

II.	EXCESSIVE ERRORS

Excessive Errors are those which exceed "Allowable Errors" as described in the previous section (4.1.).  Meters found with excessive errors will either be calibrated within allowable errors or replaced as described under corrective action (4.4.).

III.	Unusual Errors

Unusual Errors will consist of those not described as "Allowable" or "Excessive". 

� autonumlgl �	Watthour Meters

�SYMBOL 183 \f "Symbol"�	Errors exceeding �SYMBOL 177 \f "Symbol"�10%

�SYMBOL 183 \f "Symbol"�	Variable or intermittent registration

�SYMBOL 183 \f "Symbol"�	No load creep

�SYMBOL 183 \f "Symbol"�	Not registering conditions

�SYMBOL 183 \f "Symbol"�	Backwards registration

� autonumlgl �	Pulse Recording Meters/Totalizers

�SYMBOL 183 \f "Symbol"�	Balance differences exceeding the initiating meter's overall multiplier.  For example:

Initiating meter overall multiplier or billing constant is 2400. �2400 (KWH) represents the maximum allowable difference between the initiating meter output and the slave instrument (Recorder, Totalizer, etc.).

�SYMBOL 183 \f "Symbol"�	Percent error is not to be used as the criteria for determining the proper operation of pulse metering equipment.

� autonumlgl �	Corrective Action

A.	Corrective action to be followed when errors in metering installations are found.

� autonumlgl �	For errors within allowable tolerances, perform routine test and necessary 	maintenance.  If tampering is found refer to UDC Energy theft procedures.

� autonumlgl �	For errors that are excessive or unusual, use the guidelines listed below.

�SYMBOL 183 \f "Symbol"�	Excessive errors less than ± 2.0% with no friction or tampering: Adjust meter within allowable tolerances using either Phantom or Customer Load tests.

�SYMBOL 183 \f "Symbol"�	Excessive errors greater than ± 2.0% with no friction or tampering: Perform Phantom Load test and adjust meter within allowable tolerances. Meter adjustments are not to be made using Customer Load tests.

�SYMBOL 183 \f "Symbol"�	Heavy load errors exceeding 10% are considered unusual and a backup test is required (unless the reason is obvious), before making adjustments. If there is no apparent reason for the error, the meter may be replaced or adjusted after a backup test (using different test equipment) has been performed.

�SYMBOL 183 \f "Symbol"�	Variable or intermittent registration may be caused by a wiring error or a defective meter.  A description and/or drawing of the wiring error must be provided with the test report.  The extremes of variable meter disk errors shall be reported in the "As Found" section of the test report (T-12).

�SYMBOL 183 \f "Symbol"�	In reporting meter disk creep:

� AUTONUM �	Creep calculations must be shown in the "Remarks" section of the test report.

� AUTONUM �	Direction of creep forward or backward must be indicated.

� AUTONUM �	Creep "was" or "was not" eliminated, must be noted.

� AUTONUM �	Rate of creep shall be recorded as KWH/HR.

Excessive or unusual meter errors may result from a variety of problems.  Trained troubleshooting techniques must be used to determine the cause of the errors.

� autonumlgl �	All test reports (T-12-C, T-12-B, and T-12-D) will be filed with  Esp Meter Records upon completion of test.  Excessive errors will be reported to the UDC within two days.





B.	Meter errors due to incorrect register or pulse value



Whenever a ESP’s Metering Agent discovers a meter with an incorrect register ratio or pulse value, the ESP’s Metering Agent must correct the ratio or pulse value,  compute the actual error and submit to UDC within 2 days of discovery.



C.	Meters found to be not registering or registering backwards



Whenever a ESP’s Metering Agent discovers a meter with not registering or registering backwards, the ESP’s Metering Agent must repair or replace the meter, and submit to UDC within 2 days of discovery.



If the problem is found to be a UDC or customer caused problem and cannot be fixed by the ESP’s Metering Agent, the UDC shall be notified immediately to make repairs.

�  MATRIX OF SITE INSPECTION & TESTING REQUIREMENTS



TASK��C

O

D

E�



Type of Meters/Registers�1 Voltage

Test�2       Light&  Full Load Test�3

 Demand Test�4 Register Verifi-cation�5 Phase Angle Test�6 

Separate

Element Test�7 

Burden Test�  Possible Other Types

(� 



COMMENTS �C

O

D

E��(a)�Self-Contained kWH Meters �X�X����X��(g), (j)� Mechanical Meter�(a)��(b)�Transformer-Rated kWH Meters�X�X����X�X�(g), (j)� Mechanical Meter�(b)��(c)�Hybrid/Electro-Mechanical Meters�X�X�X�X��X�� (i), (j)� �(c)��(d)�Solid State Meters �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��SYMBOL 140 \f "Wingdings"��X��SYMBOL 142 \f "Wingdings"��X�X�(g), (j)� �(f)��(g)�Solid State Recorders�X� �X������ �(g)��(h)�Mechanical Registers����SYMBOL 140 \f "Wingdings"���SYMBOL 141 \f "Wingdings"�����(g), (j)� �(h)��(i)�Electronic Registers����SYMBOL 140 \f "Wingdings"���SYMBOL 141 \f "Wingdings"�����(g), (j)� �(i)��(j)�Pulse Devices�� �X������ �(j)��(k)�Self-Contained Network Meters�X�������(g), (j)��(k)�����������������������������������������

�SYMBOL 140 \f "Wingdings"�  Performed if demand is present.	

�SYMBOL 141 \f "Wingdings"�  Energy Consumption Investigation (ECI) is necessary.	

�SYMBOL 142 \f "Wingdings"�  Performed when deemed necessary

(   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.��

�      

I.	Task #1: Voltage Test



On all services, measure the 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%.



A.  Secondary Distribution Voltages: 	Normal rating of 115 Vac.



Table 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 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�� 

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 3: 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�600/1,000:1��230,000�138,000�115/69�1,200/2,000:1��500,000�287,500�115/69�2,500/4,200:1���

II.	Task #2: Light Load  &  Full Load Test



Perform the light load and full load test to check for the accuracy of the meter under test by comparing its test results with a Standard Meter of known traceable accuracy.  The following tests and corrective actions need to be performed for this test:



No Load or Creep Test (for mechanical and 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.



Accuracy test:

Single phase and polyphase meters are to be tested with potential coils connected in parallel and the current coils connected in series.  Tests will be done at light load (normally 10% of name plate or test Amp rating) and at full load (normally 100% of name plate or test Amp rating).  Both are performed at 100% power factor, and their results are compared with the Standard and reported on the electric measurement test form.  The minimum duration of the test will be 1 disk revolution for light load and 10 disk revolutions for full load. 

Note:	For solid state meters, calculated pseudo revolutions will be used.  Changing the Kh constants on these solid state meters will vary the speed of the pseudo disk or the disk simulator.  Because the KWH is calculated directly from the measured voltage and current in the meter, there is no real Kh in these solid state meters as well as no real disk.  Because the mechanical meters have been used in the industry for many years and people are very much familiar with disk revolutions and Kh values, these terms are still applied for solid state meters to avoid confusions and they are simply the byproducts of the calculated KWH in the meters.  This also means that changing the Kh values inside the solid state meters will not affect the calculated KWH or meter accuracy.



Adjustments:

Meters found within the limits of ±1% need not be adjusted.



Correction Factor Calculation:

Correction factors for light load and full load will be determined by dividing the observed value displayed on the test standard by the expected test constant.  The correction factor of the test meter is different from the correction factor of the site.  The correction factor of the site is to be recorded in proper keypunch boxes on the test form.



�

III.	Task #3: Demand Test



A.  Mechanical Demand Meters



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



Advancing Mechanism:

Visually inspect the pusher arm and gears for worn out parts.  The pusher arm and gears should be clean.



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 it returns to the stop position.



Timing Motor:

Check that the timing motor is operating.  If the motor is not operating the demand reading will most likely be off scale.



Time Interval:

Test the time interval to insure that it is as marked on the register name plate.  This may be done by timing the motor gear and clocking an interval, or performing a demand test.



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. 



Reporting:

Record the demand test results on the electric measurement test form.

�

Task #3: Demand Test (Cont.)



B.  Solid State Meters and Electronic Registers



Test for the accuracy of the demand registers by measuring and comparing the demand of the test meter with the standard.  Because solid state meters and electronic registers are designed differently, they required slightly different procedures when performing a demand test.  Below is a typical procedure for a demand test on a solid state meter or an electronic register. 







Step�

Action��1�Place the meter register in the TEST MODE .��2�Press reset button to clear all test registers and start new demand interval.��3�Apply full load current for 25 disk revolutions as a minimum.��4 

or...�Scroll the register display to show present KW demand or display KW (i.e., 000.72)

��4�Scroll the register display to show pulses (i.e., 00300) and calculate the display KW as follows: 

�SYMBOL 183 \f "Symbol" \s 10 \h�	�EMBED Equation ���

�SYMBOL 183 \f "Symbol" \s 10 \h�	�EMBED Equation ���

�EMBED Equation �����5

�Use of Revolutions IB-10 or SC-10 Test Standards to calculate the standard KW

�SYMBOL 183 \f "Symbol" \s 10 \h�	�EMBED Equation ���

�SYMBOL 183 \f "Symbol" \s 10 \h�	�EMBED Equation �����or ...

5�Use of Watt-hours-Radian Test Standard to calculate the standard KW

�SYMBOL 183 \f "Symbol" \s 10 \h�	�EMBED Equation ���

�SYMBOL 183 \f "Symbol" \s 10 \h�	�EMBED Equation �����6�Return the meter to the NORMAL MODE.  Calculate the correction factor by dividing the standard KW by the display KW and record the results on the electric measurement test form.��

�

IV.	Task #4: Register Verification



A.  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.



Gear mechanism:

Check that the gears are clean, and check the proper engagement between gears and between the first gear and the disk shaft.  Some meters have intermediate gears which are part of the over all gear ratio.



Mechanical register test:	

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.  Check the watt-hour constant Kh by running a 1 kW load test on the meter.



B.  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.  Some registers can be self-tested once a day for demand rate schedules, at midnight for TOU rate schedules, upon power-up, or upon optical communication.  Below are a typical procedure for verifying electronic registers after they are programmed with a proper parameters: 



Check all numerical segments and display identifiers are displayed on the LCD.  

Check the meter is scrolling properly through all registers.  This indicates that the meter and its internal components are functional.  

Check the function of the registers by disconnecting and then restoring power on the meter.  If the meter resumes normal display operations and reading after this power outage, this verifies normal operation of the registers.

Verify the programming parameters are correct.

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

�

V.	Task #5: Phase Angle Test



Check for correct wiring on a reactive metering site and proper phase shift on each phase circuit.  If the rotation is not correct, the site will have a leading Power Factor.  When the rotation is correct, the site will have a lagging Power Factor.



Reactiformer voltage:

Measure the voltage on the top of the reactiformer to insure the proper voltage is applied to the potential coil in the RKVAH meter.  If the voltage is not correct, the following are possibilities of errors: 

1) Factory incorrect wiring on the reactiformer 

2) Incorrect voltage for the applied service

3) Incorrect wiring at the site during installation



Power Factor Calculation:

Calculate the load on the KWH and the RKVAH meters and the power factor for the site.  This power factor is used as a cross check for the measured phase angle.



Current Measurement:

Measure each phase current and record it accordingly.



Phase Angle Measurement:

Use phase angle meter to measure each phase angle and record it accordingly.



Phase Angle Plot:

After measuring all voltages, currents and phase angles, plot a phase angle test and cross check with the calculated power factor.



�

VI.	Task #6: Separate Element Test



Check individual elements of transformer rated and self contained meters for proper disk rotation or registration by performing the following:



Testing

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



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.



No forward rotation

If an element has no rotation check the following:

Open potential coil - Check for an open potential coil with a magnet or an ohmmeter. 

No load current - Clamp an Amp meter on all phase conductors to ensure no customer load.  



Note

(	Phase angle relationships may cause slight reverse rotation in cases where there is a poor power factor.  If any substantial reverse rotation is observed, the service should be checked for unmetered loads.  This will only occur on three wire three phase metered service sites.



(	Some solid state meters may appear to have a cross phase condition.  This is the nature of the electronic circuit design and power measurement in these meters.

�

VII.	Task #7: Burden Test



Check the operating conditions of current transformers in the field by performing the following conditions:



Method	

Put built-in burdens of a multi-range Amp meter in series with the secondary of the test current transformers (CT) to obtain the Amp readings. These amp readings should have the same deflection for any given balanced load because most three phase sites have the same brand, size, and type of current transformers.  Imposing additional secondary burden on a good CT does not cause any change in the secondary current amp reading.



Possible Problems

If one CT has a reading significantly different from the others, it probably has shorted turns or other problem stated below:

(	Short circuited primary turns.

(	Short circuited secondary turns.

(	High resistance connections in the secondary circuit.

(	Short circuited secondary wiring.

(	Grounding of normally ungrounded wire.
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