Appendix C

Installation and Test Procedures

Submitted by SCE  as a “strawdog”



General Test Practices

�autonumlgl ��	Testing

� autonumlgl �	General

� AUTONUM �	Always balance mechanical reads with electronic reads when applicable.

� AUTONUM �	Always check the alternate mode of electronic registers.

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

� AUTONUM �	Always use a torque wrench on secondary wiring jobs. 

�autonumlgl ��	Testing Procedures

�autonumlgl ��	Single Phase:

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

�autonum ��	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.

�autonumlgl ��	Polyphase:

�autonum ��	Non reactive transformer rated jobs do not require phase angles whether it’s an install or routine test.

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

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

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

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

� AUTONUM �	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.

�autonumlgl ��	Meter Replacement

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

�autonumlgl ��	Best Test Practices

�autonumlgl ��	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.

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

� autonumlgl �	When unable to replace damaged test blocks or meter socket the ESP’s metering agent will leave a NOTICE (form 1906) with the customer and follow up a week later before issuing a Trouble call to the UDC.

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

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

� autonumlgl �	ESP’s metering agent should evaluate each job before carrying in their test equipment.  ESP’s metering agent should take voltages and inspect the interior of the panel as part of the evaluation.



Energy Theft Procedures

The objective of this  procedure is to establish procedures for field ESP’s metering agent to follow when energy theft or theft indicators are encountered testing KWH meters.



�autonumlgl ��	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:

�autonumlgl ��	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).

�autonumlgl ��	An inspection of service entrance "weatherhead" and unsealed underground pull section for unauthorized connection or "tap".

�autonumlgl ��	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.

�autonumlgl ��	Meter Inspection

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

�autonumlgl ��	Meter Cover

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

�autonum ��	Small holes in the cover

�autonum ��	Burn marks on or near the cover

�autonum ��	Visible fingerprints inside the cover

�autonumlgl ��	KWH Register

�autonum ��	Present reading comparison with the previous readings

�autonum ��	KWH dial pointer alignment

�autonum ��	KWH register mesh and register gears

�autonumlgl ��	Meter Disk

�autonum ��	Disk alignment to magnets

�autonum ��	Irregularity of disk rotation

�autonum ��	Foreign objects or material on disk/bearing

�autonum ��	Scratches or wear marks on the disk

�autonumlgl ��	Testblocks

�autonum ��	Visual line, load and meter loop wiring check

�autonum ��	Unusual marks, scratches or burns

�autonumlgl ��	Underground Pull Section

�autonum ��	Service conductor termination’s

�autonum ��	Meter loop buss

�autonumlgl ��	Meter

�autonum ��	Meter seal

�autonum ��	Meter potential link (ie. unusual marks, mushroomed screw slots)

�autonum ��	Meter stabs or terminals (ie. unusual wear or scratches, burn or pit marks, external bypass)

�autonumlgl ��	Meter Socket

�autonum ��	Unusual wear or scratches

�autonum ��	Burn or "pit" marks

�autonum ��	Meter socket voltages

�autonum ��	Unmetered circuit

�autonum ��	Bypass jumper

On occasion, UDC has encountered thefts that involve hidden "service riser" taps and un-metered 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.

�autonumlgl ��	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:

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

�autonumlgl ��	Statements may aggravate the customer.

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

�autonumlgl ��	Theft Indicators

�autonumlgl ��	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.

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

�autonumlgl ��	Applicable UDC Form (SCE 14-3-90, "Revenue Protection Tip"), will be completed and given to UDC, to begin the investigation.

NOTE

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

�autonumlgl ��	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 ESP’s Metering Agent's ability to recognize energy theft and theft indicators, document facts, preserve evidence and to effectively communicate all significant information to UDC..

�autonumlgl ��0	Meter Records

�autonumlgl ��	Theft should be reported to UDC immediately, using UDC established policy.



Customer Relations

It is the policy of the UDC that every ESP’s Metering Agent will:

�autonumlgl ��	Display their ESP’s metering agent identification badge at the time they are making their request to enter the customer's premises.

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

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

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

Accident RepORting

The objective of this procedure is to outline the process ESP’s metering agent will follow when reporting industrial and vehicle accidents in the field.

Each ESP’s metering agent will follow UDC Policy for reporting industrial injuries or illnesses.

� autonumlgl �	Reporting of Accidents

All ESP’s metering agents must report accidents as they occur (see attached P-14). The following procedure applies to accidents causing serious injury to, or death of, ESP’s metering agents while on duty, injury to non-ESP’s metering agents, or property damage.

� autonumlgl �	Report the accident immediately to the UDC

� autonumlgl �	Note the injuries, time of the occurrence and location where the accident occurred.  Also note damages to UDC facilities, UDC property, and non Edison facilities or property.

� autonumlgl �	A copy of all forms UDC required forms (  SCE Forms:  AD161, AD161-1, etc) will be filed to the UDC with in a twenty four hour period.

� autonumlgl �	All forms will be reviewed by UDC Occupation Health and Safety for statistical and accident prevention purposes.





P-14. What To Do When An Accident Occurs

The following procedures covering the reporting and preliminary investigation of all accidents shall be strictly observed:

a.	Injury to ESP’s metering agents.

(1)	At least one ESP’s metering agents should stay with the injured person when possible, rendering first aid, such as controlling bleeding, applying artificial respiration, and treating for shock, until medical attention is available.

(2)	All serious injuries to, or death of, ESP’s metering agents while on duty shall be reported immediately by the first ESP’s metering agents having knowledge thereof by the fastest means of communication to the UDC.

 (3)	It shall be made clear, in the initial call, who is to summon the doctor and/or ambulance.  Sufficient and accurate information must be given so the doctor, ambulance, or others responding to the call will be informed of the requirements to care for the injured, and the exact location and necessary directions for reaching the scene of the accident.

(5)	All serious injuries to, or death of, ESP’s metering agents while on duty shall be reported in writing in accordance with UDC instructions.

b.	Injury to Non-employees

(1)	All accidents which may involve the UDC, resulting in personal injuries to, or death of, non- ESP’s metering agents shall be reported immediately by the first ESP’s metering agents having knowledge thereof by the fastest means of communication to one or more of the UDC personnel offices designated in UDC policy.

(2)	3rd party agent’s supervisors will be held responsible to see that a complete  preliminary investigation is made immediately and the accident reported in writing in accordance with UDC instructions.

(3)	First aid UDC to pay for ambulance, doctor, or hospital services.  Do not make statements admitting liability or indicating that the UDC will make settlement.  Do not discuss the accident in the presence of non-employees.

c.	Property Damage.

(1)	All accidents resulting in damage to the property of UDC customers shall immediately be reported by the first ESP’s metering agents having knowledge thereof to the UDC personnel or office designated in by UDC.

(2)	Do not make statements admitting liability or indicating that the UDC will make settlement.

d.	Decision for Handling Accidents.

All final decisions as to UDC liability, medical care, investigation, adjustment, settlement, and related policy decisions which must be made with respect to the handling of accidents shall be made only by those to whom such authority is delegated.

General Safety Rules:

Clothing

Suitable clothing shall be worn at all times to minimize danger when exposed to live electrical equipment or lines.  A garment with full length sleeves rolled down shall be worn when working in close proximity to exposed energized lines or equipment.

� autonumlgl �	Head Protection

ESP’s metering agents shall wear approved head protection when working:

� autonumlgl �	In proximity to exposed energized lines or equipment.

� autonumlgl �	In switch yards.

� autonumlgl �	In locations where the hazards of flying or falling objects or substances are inherent in the work or environment.

� autonumlgl �	Eye Protection

Eye protection shall be worn when in close proximity to energized conductors.

� autonumlgl �	Polyphase ESP’s metering agents are required to wear the Face Shield (.060 gauge) approved by CPUC.

� autonumlgl �	Eye protection for Singlephase ESP’s Metering Agents will consist of one of the following:

� AUTONUM �	wraparound safety glasses.

� AUTONUM �	Prescription glasses with side protection that meets minimum ANSI safety standards.

� AUTONUM �	Face Shield (.060 gauge), approved by CPUC.  Although not mandatory, Singlephase ESP’s metering agent are encouraged to use the face shield for added protection. 

� autonumlgl �	Contamination Area

Where it is not practicable to eliminate harmful quantities of dusts, fumes, vapors, or gases, every ESP’s metering agents in the zone of contamination must be protected in a manner which will ensure clean breathing air.

� autonumlgl �	Rubber and Leather Protectors

Approved rubber gloves with leather protectors are to be worn when installing or removing meters and when working on or in proximity to energized conductors. Approved 10 kv (Class 1) rubber gloves with leather protectors must be used when reaching into metering panels where the short rubber gloves (Class 0, 600 volt) do not provide adequate arm protection.

NOTE

When it is determined that the frame of the meter or recorder is not energized, adjustments or replacement of parts may be made without gloves.  Definition of "Proximity of energized conductors"; Close enough to touch or within arm's length.

3.6.1.	Suitable work gloves should be used when handling or removing broken glass covers.

� autonumlgl �	Portable Ladders

When working from a portable ladder, the ladder shall be securely placed, held, tied, or otherwise made secure to prevent slipping or falling.  The bottom of  the ladder should be away from the wall not more than one-fourth of the perpendicular height of the ladder.  All portable ladders, except stepladders, shall be equipped with non slip bases.

� autonumlgl �	Backfeed

� autonumlgl �	Before contacting the high-voltage (rated in excess of 600 volts) side of a de-energized  transformer(s), or conductors connected thereto, all possible sources of backfeed shall be eliminated by disconnecting, grounding, or short circuiting the low voltage side (APM Rule 149).

� autonumlgl �	Before contacting de-energized low-voltage conductors or equipment, all possible sources shall be eliminated or short circuited; or they shall be considered energized and worked on in accordance with established rules.

� autonumlgl �	Personnel At Work Signs

"PERSONNEL AT WORK - DO NOT ENERGIZE" signs shall be placed at all isolation points before contacting de-energized low-voltage conductors or equipment, or they shall be considered energized, and worked in accordance with established rules (APM rule 150).

EXCEPTION: This rule shall not apply in cases where the isolation points are in clear view of the workers or a qualified observer during the entire course of the job.

� autonumlgl �	Signs may be removed only by the person placing them.

EXCEPTION: Where the person placing the sign has left the premises or is otherwise unavailable to remove the sign, the supervisor in charge may authorize removal of the  sign after verification that it is safe to do so.

� autonumlgl �	No test jumper (fused or unfused) is to be connected between terminals without first determining that no hazardous potential exists between such terminals.

	



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.



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.

� autonumlgl �	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.

� autonumlgl �	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.

� autonumlgl �	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.

� autonumlgl �	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 UDC form 1906, "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.

� autonumlgl �	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.

� autonumlgl �	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.

� autonumlgl �	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.  Defective meters will only be bench tested.

� autonumlgl �	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.

NOTE

The meter is safe to test unless ground fault is located in the metering circuit.

� autonumlgl �	All test reports (T12B and T12C) will be filed with UDC Meter Records upon completion of the test.

� autonumlgl �	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.



Meter Test Records

(All Tests)

(Record of Meter Test) forms shall be filed with ESP and available for inspection by UDC and CPUC.

Infractions and Evidence of Tampering

�autonumlgl �	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. 

�autonumlgl �	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.

�autonumlgl �	Jumper around Lock Fuse - UDC must by notified immediately using UDC approved form.

�autonumlgl �	Unmetered Loads - UDC must by notified immediately using UDC approved form.

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

�autonumlgl �	Evidence of Tampering - UDC must by notified immediately using UDC approved form.

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

�AUTONUM�	The ESP’s Metering Agent will diplomatically advise the customer the blown or loosened fuse interferes with proper service to all load circuits.

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

�AUTONUM�	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.

�AUTONUM�	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.

5. UDC must by notified immediately using UDC approved form.



�autonumlgl �	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.

�autonumlgl �	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.

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

�autonumlgl �	Replacement of Blown or Defective Fuses

�AUTONUM�	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.

�AUTONUM�	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.

�autonumlgl �	Maintenance of Meter Mounting

�AUTONUM�	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.

�AUTONUM�	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.

�AUTONUM�	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.

�autonumlgl �	 (Record of Meter Test) forms shall be filed with ESP Meter Records upon completion of the test.

�autonumlgl �	 (Request for Meter Test) documents will be completed and returned to the requester when test requested by UDC, PUC or customer.

�autonumlgl �	UDC approved form (SCE: T-20 (Meter Inspection Report) will be recorded with the UDC, and remedial action performed at the direction of UDC.

Investigating Customer Requested Tests

�autonumlgl �	ESP’s Metering Agent's Responsibility

�autonumlgl �	The responsibility of the ESP’s Metering Agent is to determine the status of the metering with respect to the complaint.

�AUTONUM�	Test the meter and correct any errors, creep, noise, etc.

�AUTONUM�	Inspect the register for any defects.  Verify the register ratio by hand count whenever high or low bills are involved.

�AUTONUM�	Report all pertinent meter information, and any customer comments to customer and UDC.

�AUTONUM�	Recommend corrective action where Metering  equipment is defective.



4.1.2	The ESP’s Metering Agent is to make every effort to maintain good customer relations. In general, ESP’s metering agent should:

1.	Make identity and purpose of visit known.  Advise the customer if it is necessary to interrupt the service and that clocks may need to be reset.	

4.2.1	ESP will ensure that a complete prior investigation has been completed.



�autonumlgl �	 (Record of Meter Test) forms shall be filed with ESP Meter Records upon completion of the test.

�autonumlgl �	 (Request for Meter Test) documents will be completed and returned to the requester when test requested by UDC, PUC or customer.



�autonumlgl �	UDC approved form (SCE: T-20 (Meter Inspection Report) will be recorded with the UDC, and remedial action performed at the direction of UDC.





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.

�autonumlgl �	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.

�autonumlgl �	Any substandard UDC equipment which can be safely and efficiently repaired by the ESP’s Metering Agent while onsite should be repaired and reported on the T-12, Report of Meter Test.

NOTE

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

�autonumlgl �	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.

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

�autonumlgl �	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.

�autonumlgl �	Any substandard UDC equipment which can be safely and efficiently repaired by the ESP’s Metering Agent while onsite should be reported to the UDC.  The 3rd party should note whether the condition requires immediate attention.



�autonumlgl �	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.

�autonumlgl �	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.

�autonumlgl �	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 on the T-12, Report of Meter Test.  If the repairs have not been performed, the ESP’s Metering Agent will report his findings on the T-12 and the UDC will follow up.

IDENTIFICATION OF HIGH VOLTAGE METERING INSTALLATIONS

	The objective of this procedure is to instruct in the recognition and identification of high voltage metering installations.

PRECAUTIONS & PREREQUISITES

	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.

�autonumlgl �	Identifying primary installations

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

�autonumlgl �	Panel should have "High Voltage" signs attached.

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

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

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

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

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

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

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

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

�autonumlgl �	Meters usually but not always, have a large multipliers.

�autonumlgl �	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.



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.

	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.).

	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

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.





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.



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.



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

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

�AUTONUM�	Service insulators are loose or broken.

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

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

�AUTONUM�	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.

�AUTONUM�	Transformer neutral is not properly grounded.

�AUTONUM�	Customer initiates a high or low voltage complaint.

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

�AUTONUM�	Defective service switch, not causing errors in registration.

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

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

�AUTONUM�	Undue vibration of the meter mounting.

�AUTONUM�	Inability to securely seal metering due to construction.

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

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

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

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

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

�autonumlgl �	All test reports (T-12-C, T-12-B, and T-12-D) will be filed with ESP upon completion of the test.










