I. 	MSP/METER WORKER QUALIFICATIONS



PSWG recommend five classes of meter equipment, meter service activities and meter workers which are set as criteria for MSPs, UDCs and ESPs to perform direct access meter services in California.  



The ESPs, UDCs and MSPs will issue appropriate identification to each of their meter workers or employees who perform meter work and will ensure that their workers carry this identification during meter work performance.  This identification will indicate the worker’s employer and the class of meter work which the worker is qualified to perform.



All meter workers performing meter services on behalf of an ESP must meet the requirements as outlined in this Section and exercise due care for the tasks performed.



I.Alt. Alternative Introduction (submitted by Phaser)



I.Alt.A.	INTRODUCTION



	Three classes of and meter worker qualifications are set forth as criteria for meter workers to perform, direct access meter services within a UDC's service territory. If they have obtained the appropriate Certification, these services may be performed by a utility distribution company (UDC), energy service provider (ESP) or a meter service provider (MSP). UDCs and ESPs may perform these services through agreements with a third party MSP, who has obtained a Certification.  Standards are interim, the market and public safety issues involved in Meter Worker Qualifications may need to be changed, revised or modified. It is advisable to “grandfather” certain workers at this time.  However, when permanent standards are imposed, they shall uniformly apply to any worker, without regard to whether the employer is a UDC, ESP or MSP.



I.Alt.B.	GENERAL

	If the UDC is subcontracting the meter services then, the UDC will ensure the MSP issues to each meter worker or employee who performs direct access metering work appropriate identification, indicating the worker's employer and the class of meter work the worker is qualified to perform.  This identification must be carried by each meter worker during the performance of work.

	If the ESP is subcontracting the meter services then, pursuant to a valid UDC�ESP Meter Service Agreement, the ESP will ensure the MSP issues to each meter worker or employee who performs direct access metering work appropriate identification, indicating the worker's employer and the class of meter work the worker is qualified to perform.  This identification must be carried by each meter worker during the performance of work. 

	If the end-use customer engages an MSP directly then, the MSP will ensure the MSP issues to each meter worker or employee who performs direct access metering work appropriate identification, indicating the worker's employer and the class of meter work the worker is qualified to perform.  This identification must be carried by each meter worker during the performance of work. As part of these meter worker qualifications, a clear scope of metering work must be established. All instrument transformers, test switches and associated wiring up to the meter socket shall remain the responsibility of the UDCs.



	All meter workers performing meter services on behalf of an MSP pursuant to this Agreement must have sufficient training to exercise due care for the tasks performed.





Below are the descriptions and requirements of these five classes:



I.A. Skills requirements by meter work/functions (e.g. voltage levels, amperage rating)



	I.A.1.	CLASS 1



		I.A.1.a.	Metering Types and Voltages

This class includes single phase, socket�based meters, 300 volts phase�to�phase maximum and does not include transformer rated meters.  Communication wiring must be outside of energized meter panels.



		I.A.1.b.	Work to be Performed



Class 1 Meter Workers can install, remove and replace single�phase, 120/240 volt or 120/208 volt, self�contained meters in standard socket based residential�type metering equipment.  Connections of communication conductors must be outside the energized meter panels.



I.A.1.d.	Essential Technical Skills			

I.A.1.d.1. Understanding of single phase electrical metering

I.A.1.d.2. Understanding of electric distribution safety procedures

I.A.1.d.3. Ability to identify energy diversion or tampering related to this class of meter work

I.A.1.d.4. Ability to install and remove damaged and undamaged meters

I.A.1.d.5. Understanding of the meter panel and socket layout for the metering conditions related to this class of meter work

I.A.1.d.6. Ability to read meters used in this class

I.A.1.d.7. Ability to properly use tools appropriate to the work in this class

I.A.1.d.8. Ability to connect meter communications external to the meter panel

I.A.1.d.9. Ability to initialize meter communication modules � not utilizing Type 2 optical ports and meter configuration software




	I.A.2.	CLASS 2

  

I.A.2.a.	Metering Types and Voltages

I.A.2.a.1. This class includes all meters and skills required for Class 1.  Class 2  includes poly�phase, safety socket and standard socket�based meters, 300 600 (changed at March 11 meeting) volts phase�to�phase maximum and does not include transformer rated meters. Communication wiring may be behind the panel, and work can be in and around energized circuits.



					I.A.2.a.2 (submitted by Phaser) This class includes all meter types in Classes 1. Class 2  includes poly�phase, safety socket and standard socket�based meters, 300 volts phase�to�phase maximum and up to 600V, poly�phase, safety socket or socket�based, A�base, K�base, and transformer rated meters with internal diagnostics.  Communication wiring may be routed inside the panel, and work can be in and around energized circuits.



(Note from the Chair: Phaser’s submittal appears to advocate combining Classes 2 and 3 from the Lane Document. Phaser’s Class 3 comments are listed under Class 4)

	

I.A.2.b.	Work to be Performed

I.A.2.b.1.Class 2 Meter Workers can install, remove and replace single�phase and poly�phase, 120/240 volt or 120/208 volt, self�contained meters in safety socket and standard socket based metering equipment. Operates test�bypass facilities in self�contained safety sockets.  Communication wiring may be installed inside the panel, and work can be performed in and around energized circuits. On panels without test�bypass facilities, polyphase meters will not be removed or installed without first disconnecting the customer load.

					I.A.2.b.2 (Submitted by Phaser) Further Class 2 Meter Workers can install, remove and replace all meters consistent with the above including transformer�rated meters with internal diagnostics (if detected, metering problems with test switches, panel wiring or transformers and transformer wiring will be corrected by a Class 3 Meter Worker).  Class 2 Meter Workers may operate test switches, but may not install, alter, maintain or replace wiring between the meter, test switch, test block and associated equipment.




I.A.2.d.	Essential Technical Skills



I.A.2.d.1. Cumulative including all skills for Class 1

I.A.2.d.2. Additionally, possess skills related to meter voltages and meter forms used in Class 2 

I.A.2.d.3. Ability to perform phase rotation assessments

I.A.2.d.4. Ability to operate test�bypass facilities or test blocks in a self�contained safety socket

I.A.2.d.5. Ability to perform work required to route communication wiring to accommodate meter communications




	
I.A.3.	CLASS 3

I.A.3.a.	Metering Types and Voltages

This class includes all meter types in Classes 1 and 2.  Class 3 includes up to 600V, poly�phase, safety socket or socket�based, A�base, K�base, and transformer rated meters with internal diagnostics. Communication wiring may be routed inside the panel, and work can be in and around energized circuits.



I.A.3.b.	Work to be Performed

In addition to Class 1 and 2 Meter Work, Class 3 Meter Workers can install, remove and replace all meters consistent with the above including transformer�rated meters with internal diagnostics (if detected, metering problems with test switches, panel wiring or transformers and transformer wiring will be corrected by a Class 4 or 5 Meter Worker).  Class 3 Meter Workers may operate test switches, but may not install, alter, maintain or replace wiring between the meter, test switch, test block and associated equipment.

						

I.A.3.d.	Essential Technical Skills

I.A.3.d.1. Cumulative of all Technical skills for Classes 1 and 2

I.A.3.d.2. Ability to perform work required to route communication wiring to accommodate meter communications 

I.A.3.d.3. Ability to understand, interpret, identify and take appropriate actions based upon built�in diagnostics of solid state meters

I.A.3.d.4. Ability to run tests on meters in locations other than in the meter socket using semi
�automatic meter test equipment




	I.A.4.	CLASS 4



I.A.4.a.	Metering Types and Voltages

I.A.4.a.1.This class includes all meter types in Classes 1,2 and 3.  Class 4 work includes all metering up to 600V, including transformer rated meters with primary and secondary voltages less than 600V.  Communication wiring may be behind the panel, and work can be in and around energized circuits.



					I.A.4.a.2. (submitted by Phaser) This class includes all meter types in Classes 1 and 2.  Class 3 work includes all metering up to 600V, including transformer rated meters with primary and secondary voltages less than 600V plus the additional skills needed to perform work on metering systems with instrument transformer primary side voltages over 600V.   Communication wiring may be behind the panel, and work can be in and around energized circuits.



I.A.4.b.	Work to be Performed

I.A.4.b.1. In addition to Class 1, 2, and 3 Meter Work, Class 4 Meter Workers can install, remove and replace all meters consistent with the above including transformer�rated meters.  Understands operating characteristics of metering transformers and operates test switches and test blocks.  May perform in�field meter accuracy tests, calibrations and perform all types of meter maintenance and troubleshooting on all meters.  Programs and verifies internal programs and software in solid state meters.



						I.A.4.b.2 (Submitted by Phaser) In addition to Class 1, and 2 Meter Work, Class 3 Meter Workers can install, remove and replace all meters consistent with the above including transformer�rated meters.  Understands operating characteristics of metering transformers and operates test switches and test blocks.  May perform in�field meter accuracy tests, calibrations and perform all types of meter maintenance and troubleshooting on all meters.  Programs and verifies internal programs and software in solid state meters.




I.A.4.d.	Essential Technical Skills



I.A.4.d.1. Cumulative of Classes 1, 2 and 3.

I.A.4.d.2. Ability to perform work on metering switchboards

I.A.4.d.3. Ability to understand the operating characteristics of metering transformers and how to operate test switches and test blocks.

I.A.4.d.4. Ability to perform calibration, repair, retrofit, troubleshooting, data collection of electric meters and install, maintain and program advanced metering technologies, including TOU, interval data, real time pricing, remote meter communication, and load control devices

�					

	I.A.5.	CLASS 5

Class 5 Meter Workers must demonstrate the same skill requirements as Class 4 Workers, plus the additional skills needed to perform work on metering systems with instrument transformer primary side voltages over 600V.  Safety and technical skills are under development but will reflect the heightened degree of electrical hazards and requisite skills, experience and training.  Like the Class 4 Meter Worker, individuals wanting to be qualified for a Class 5 Meter Worker must pass a written and practical test.  Additionally, candidates must possess comparable backgrounds similar to those identified in Class 4 above.  UDC employees in classifications performing these functions are considered qualified.



NOTE: The written and practical test will be jointly developed by the Joint Parties and others, based upon tests currently in use by UDCs and meter service provider entities. 

�I.B. Worker safety and minimum safety equipment requirements.



I.B.1.	CLASS 1



I.B.1.c.	Safety Skills  

I.B.1.C.1. Job performance in accordance with employing MSP's procedures and safety rules

I.B.1.C.2. Knowledge of hazards of electricity and ability to perform work to avoid electrical hazards

I.B.1.C.3. Ability to comply with OSHA requirements

I.B.1.C.4. On�site use of personal protective equipment




I.B.2.	CLASS 2

  

I.B.2.c.1.	Safety Skills  



I.B.2.c.1.1. Same as Class 1 with the addition of the skills necessary for the added voltages and meter forms

I.B.2.c.1.2. Electrical safety knowledge and work skills appropriate for three�phase metering less than 300V phase�to�phase, including the ability to identify and refer to a Class 3 or higher meter installer services above 300V phase-to-phase prior to performing work in the service equipment, or if voltage rating is not labeled, at the time of initial voltage check 



			I.B.2.c.2.	Safety Skills (Submitted by Phaser)



				I.B.2.c.2.1. Cumulative including all skills and safety knowledge for Class 1



				I.B.2.c.2.2. Electrical safety knowledge and work skills appropriate for three�phase metering up to 600V phase�to�phase, including the ability to identify and refer to a Class 3 or higher meter installer services above 600V phase-to-phase prior to performing work in the service equipment, or if voltage rating is not labeled, at the time of initial voltage check.



				I.B.2.c.2.3. Ability to perform phase rotation assessments.



				I.B.2.c.2.4. Ability to operate test�bypass facilities or test blocks in a self�contained safety socket.



				I.B.2.c.2.5. Ability to perform work required to route communication wiring to accommodate meter communications.



				I.B.2.c.2.6. Additionally must have the knowledge needed for up to 600V poly�phase, service and the forms and voltages applicable to Class 2 Meter Work.



				I.B.2.c.2.7. Ability to understand, interpret and take appropriate action based on built in diagnostics of solid state meters.

		

				I.B.2.c.2.8. Ability to work with transformer rated meters and operate test switches and test blocks.




I.B.3.	CLASS 3



I.B.3.c.1.	Safety Skills  

 

I.B.3.c.1.1. Cumulative of all safety skills for Classes 1 and 2

I.B.3.c.1.2. Additionally must have the knowledge needed for up to 600V poly�phase, service and the forms and voltages applicable to Class 3 Meter Work

I.B.3.c.1.3. Ability to understand, interpret and take appropriate action based on built in diagnostics of solid state meters

I.B.3.c.4. Ability to work with transformer rated meters and operate test switches and test blocks




I.B.4.	CLASS 4



I.B.4.c.	Safety Skills  

 

I.B.4.c.1. Cumulative of all safety skills for Classes 1, 2 and 3.

I.B.4.c.2. Ability to conform processes to additional electricity hazards and complexities associated with metering switchboards, testing meters and  maintaining meters.

	

I.B.5.	CLASS 5

Class 5 Meter Workers must demonstrate the same skill requirements as Class 4 Workers, plus the additional skills needed to perform work on metering systems with instrument transformer primary side voltages over 600V.  Safety and technical skills are under development but will reflect the heightened degree of electrical hazards and requisite skills, experience and training.  Like the Class 4 Meter Worker, individuals wanting to be qualified for a Class 5 Meter Worker must pass a written and practical test.  Additionally, candidates must possess comparable backgrounds similar to those identified in Class 4 above.  UDC employees in classifications performing these functions are considered qualified.





NOTE: The written and practical test will be jointly developed by the Joint Parties and others, based upon tests currently in use by UDCs and meter service provider entities. 



�I.C. Worker and MSP qualification/certification requirements 



I.C.1.	CLASS 1



I.C.1.e.	How Essential Technical and Safety Skills Are Determined

I.C.1.e.1. MSPs will develop and implement a program to train their workers to perform Class 1 meter work safely and properly.  

I.C.1.e.2. Employees will be certified by their employers, based on the use of that program.  

I.C.1.e.3. To facilitate a UDC/ESP agreement for performing meter work in this class, prior to the initiation of a Commission program to certify meter installers, the MSP's training program will be shared with UDCs  and ESPs (in accordance with appropriate non�disclosure agreements). 

I.C.1.e.4. MSP's work can be reviewed by the UDCs

I.C.1.e.5. UDC employees in classifications performing these functions are considered qualified. 

I.C.1.e.6.  {this wording is now in the opening paragraphs - delete here and the rest of the “how Determined” sections)

					I.C.1.e.7. (submitted by Phaser) ESP and MSP employees, who in current employment are or, previous employment were, in classifications performing these functions are considered qualified. 

					I.C.1.e.8.  (Submitted by Phaser) MSPs will develop and implement a program to train their workers to perform Class 1 meter work safely and properly, including a minimum of fifty (50) hours of  on the job training (“OJT”) working alongside a Class 1 Meter Worker, or higher.




I.C.2.	CLASS 2



I.C.2.e.	How Essential Technical and Safety Skills Are Determined

I.C.2.e.1. MSPs will develop and implement a program to train their workers to perform Class 2 meter work safely and properly, including a minimum of 50 hours of "OJT" on operating test�bypass facilities and routing communication wiring in energized panels. 

I.C.2.e.2. Employees will be certified by their employers, based on the use of that program.  

I.C.2.e.3. To facilitate a UDC/ESP agreement for performing meter work in this class, prior to the initiation of a Commission program to certify meter installers, the MSP's training program will be shared with UDCs and ESPs (in accordance with appropriate non�disclosure agreements). 

I.C.2.e.4. MSP's work can be reviewed by the UDCs.



I.C.2.e.5. UDC employees in classifications performing these functions are considered qualified.



					I.C.2.e.6.  (Submitted by Phaser) ESP and MSP employees, who in current employment are, or previous employment were, in classifications performing these functions are considered qualified.



			I.B.2.f.	Experience Requirements (Submitted by Phaser)



		Minimum experience requirements that must be demonstrated prior to qualification for individuals wanting to become a Class 2 Meter Worker.



				I.B.2.f.1.	If entry level experience of any employee is that of a journeyman level electrician, journeyman level electric metering worker, or journeyman level line worker (e.g.,  lineman, troubleman), then upon successful completion of the MSP training program the worker may be certified as a Class 2 Meter Worker,

   					or



				I.B.2.f.2.	After 12 months as a Class 2 Meter Worker which includes 6 months “OJT” working alongside a Class 3 or higher Meter Worker and upon successful completion of the MSP training program a worker may be certified as a Class 3 Meter Worker,

   					or

				I.B.2.f.3.	If an employee has a two or four year degree in a related subject, then after four (4) months "OJT" working alongside a Class 3 or higher Meter Worker and upon successful completion of the MSP training program a worker may be certified as a Class 3 Meter Worker.



I.C.3.	CLASS 3



I.C.3.e.	How Essential Technical and Safety Skills Are Determined

I.C.3.e.1. MSPs will develop and implement a program to train their workers to perform Class 3 meter work safely and properly.  

I.C.3.e.2. Employees will be certified by their employers, based on the use of that program.  

I.C.3.e.3. To facilitate a UDC/ESP agreement for performing meter work in this class, prior to the initiation of a Commission program to certify meter installers, the MSP's training program will be shared with UDCs and ESPs (in accordance with appropriate non�disclosure agreements). 

I.C.3.e.4. MSP's work can be reviewed by the UDCs

I.C.3.e.5. UDC employees in classifications performing these functions are considered qualified





I.C.3.f.	Experience Requirements

Minimum experience requirements that must be demonstrated prior to qualification for individuals wanting to become a Class 3 Meter Worker.

A. If entry level experience of any employee is that of a journeyman level electrician, journeyman level electric metering worker, or journeyman level line worker (e.g.  lineman, troubleman), then upon successful completion of the MSP training program the worker may be certified as a Class 3 Meter Worker.

or

B.	After 12 months as a Class 2 Meter Worker which includes 6 months "OJT" working alongside a Class 3 or higher Meter Worker and upon successful completion of the MSP training program a worker may be certified as a Class 3 Meter Worker

or

C.	If an employee has a two or four year degree in a related subject, then after 4 months "OJT" working alongside a Class 3 or higher Meter Worker and upon successful completion of the MSP training program a worker may be certified as a Class 3 Meter Worker.




I.C.4.	CLASS 4



I.C.4.e.	How Essential Technical and Safety Skills Are Determined

I.C.4.e.1. MSPs may develop and implement a program to train workers to perform Class 4 meter work safely and properly (prior to and after testing).  

I.C.4.e.2. All workers will be certified by the test process outlined below  

I.C.4.e.3. MSP's work can be reviewed by the UDCs

I.C.4.e.4. UDC employees in classifications performing these functions are considered qualified



					I.C.4.e.5.  (Submitted by Phaser) ESP and MSP employees, who in current employment are, or previous employment were, in classifications performing these functions are considered qualified.




I.C.4.f 	Testing Process and Qualifications

All individuals seeking to perform DA meter services for an MSP as a Class 4 Meter Worker must successfully pass written and practical (demonstrative) tests.  



Prerequisites for taking the written and practical tests include a showing of previous work experience that includes at least one of the following:



1. employment as a journeyman electrician, journeyman metering employee, or journey line worker (e.g., lineman, troubleman),

or

2. minimum of one year experience as a Class 3 Meter Worker, 

or

3. minimum of one year experience in utility revenue meter installation, testing and  maintenance



I.C.4.g 	Testing and Re-Certification Requirements 

Once an individual takes and passes either the Class 4 or Class 5 Meter Worker Test, they are qualified to perform that class of DA meter work anywhere in California and need not re-take the test to perform work in each UDC service area.

If after being qualified a meter worker does not perform metering work in California for 3 years or more, re-certification will be required prior to performing that class of meter work. 

			

		I.C.4.h.	Continuing Education (submitted by Phaser)



As part of a Class 3 Meter Worker’s ongoing ability to remain qualified the individual must participate in at least ten (10) hours annually of  the MSP’s training program regarding standards of practice and safety related issues.  





I.C.5.	CLASS 5

Class 5 Meter Workers must demonstrate the same skill requirements as Class 4 Workers, plus the additional skills needed to perform work on metering systems with instrument transformer primary side voltages over 600V.  Safety and technical skills are under development but will reflect the heightened degree of electrical hazards and requisite skills, experience and training.  Like the Class 4 Meter Worker, individuals wanting to be qualified for a Class 5 Meter Worker must pass a written and practical test.  Additionally, candidates must possess comparable backgrounds similar to those identified in Class 4 above.  UDC employees in classifications performing these functions are considered qualified.





NOTE: The written and practical test will be jointly developed by the Joint Parties and others, based upon tests currently in use by UDCs and meter service provider entities. 

�I.D. Administration of qualification and disqualification process







(to be developed…)









I.E. Implementation of MSP Certification (Joint Meets)



I.E.1.	Joint meet check list (see Attachment ? - combine the check lists of the three UDCs/to be developed):

UDCs will use the joint meet check list to evaluate an MSP’s meter installation.

The check list will include safety items, critical and non-critical procedures.   Safety items are for ensuring safety of the general public and meter workers, and the critical procedures are those that must be completed to ensure successful operations of UDCs, ESPs and MDMAs.  



I.E.2.	Failure criteria for a failed joint meet

The following is the criteria for failing a joint meet: 

Any one item of safety and critical procedures is not performed correctly.

30% of non-critical procedures are not performed correctly.



I.E.3.	Joint meet log (see Attachment ?? - to be developed with a consistent format):

UDCs will prepare the joint meet log and send its copy to the MSP. 

�II. 	METER INSTALLATION AND MAINTENANCE

This section proposes the minimum requirements for installation, maintenance and testing for meters and metering equipment that are used in direct access. These requirements are extracted from the MDCS Workshop Report, Appendix B, filed with the CPUC on July 25, 1997. 

 

II.A.	SAFETY (customer life support, public, etc.)

For safety reasons, the following requirements must be completed prior to performing any meter work on site and visual observations must continually apply as the meter work progresses.  Meter work includes, but not limited to, meter installation, meter replacement, maintenance, programming and testing.  Visually inspect all meter sites for the following conditions:



II.A.1.	Customer life support:

A medical label or sign may be attached on customer’s meter nameplate or panel.  This medical label requires no power interruption to the customer because the customer has a life support system in the premise.



II.A.2.	Electrical Hazards:

Exposed wiring, damaged sockets (loose or burnt wiring or jaws), auto-bypass devices (load jaws still hot when meter removed), loose or missing screws (i.e., in bypass area), missing panels, loose or broken service insulators, service wires in bad condition/order, missing meter, improper grounding conditions, fused neutral conductor of a 2 wire or 3 wire single phase service, defective service switch/disconnect, new installations which fail to conform with the UDC’s electric service requirements, etc.

UDC installed voltage arrestors: Should be remove or cut in clear if present unless UDC requests to keep arrestors in place.



II.A.3.	Physical Hazards:

Tripping hazards (slippery or uneven surfaces), debris or materials stored in the working space, overhead hazards (stored materials or workers above meters).

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

Inadequate or unsafe access

Meter Mounting: loose meter mounting, undue vibration, inability to securely seal metering, unleveled meter.



II.A.4.	Customer premises:  

Unsafe conditions of customer-owned stairs, railings, platforms, etc.



II.A.5.	Vermins:  

Watch out for insects, snakes, and rodents when opening doors or removing panels.



II.B.	Meter security and accessibility  

The following requirements must be completed when performing any meter work on site and visual observations must continually apply as the meter work progresses.  Visually inspect all meter sites for the following conditions:



II.B.1.	Infraction and evidence of tampering/energy diversion:  



II.B.1.a) Meter Installation

Awareness of significant connected loads compared to a customer's monthly energy consumption.

Irregularities in the service conductor's insulation ("skinned" insulation, newly-taped sections of conductors, burned or pitted service conductors, etc.)

Unauthorized connection in overhead service entrance, on line side of metering transformers, or in unsealed underground pull section.

Unauthorized seals, and unsealed or improperly sealed conditions on gutters, wire ways, pull sections, test block compartments, test switch covers, and meter sealing rings.

Suspicious wiring.

Jumpers across current leads at bottom of test switch unsealed.

Meter Coil Jumpered - Check and correct 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.

Lock Fuse Jumpered - Check for lock fuse jumper and perform a regular meter test.  Jumper will be left as found, and this condition will be reported on the test report.

Blown (or loosened) fuse in one leg of a 3-wire old sequence service.

Wiring in unsealed raceway or pull box.

Rate infractions in meter program/register.

�II.B.1.b) Meter Cover

An unusually clean cover, small holes in the cover, burn marks on or near the cover, visible fingerprints inside the cover, etc.

II.B.1.c) KWH Register

KWH dial pointer alignment, register mesh and register gears

II.B.1.d) Meter Disk

Disk alignment to magnets, irregularity of disk rotation, foreign objects or materials on disk/bearing, scratches or wear marks on the disk

II.B.1.e) Test Blocks

Damaged wiring between test block and meter, unusual marks, scratches or burns on test blocks, defective test blocks, etc.

II.B.1.f) Meter Base

Unusual marks and mushroomed screw slots on potential links; broken meter seals; unusual wear or scratches, burn or pit marks on meter stabs/blades/terminals; etc.

II.B.1.g) Meter Socket

Unusual wear or scratches, burnt or pit marks, irregular meter socket voltages, circuit bypass jumper, etc.

II.B.1.h) Hidden "Service Riser" Taps and Unmetered Circuits Utilizing Relay Devices:

Unusual noises that could indicate a relay opening when the meter is removed from the socket.



II.B.2.	Meter Security  

Meters and meter panels installations shall be secured with appropriate locking devices such as seals, locking rings.  Also, if a meter is programmable, a security password shall be applied to prevent unauthorized access to the meter and unauthorized modifications of meter data and program.  



II.B.3	Meter Security - Data (Submitted by ENRON)

	Electrical meters or metering devices should have the capacity of supporting password or other protection means to restrict access to information contained therein. Passwords should be controlled by following generally accepted practices, similar to the protection afforded MDMA. Meter manufacturer should be consulted on extending the degree of protection offered by a particular metering device.�II.C.	Site verification 

Visually inspect all meter sites for the following conditions:



II.C.1.	DA Metering Verification:

Check for proof of DA meter certification or meter types that had been installed prior to 1/1/98 and grandfathered.

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

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



II.C.2.	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.



II.C.3.	Transformer rated meter sites:

Billing Constant: Compare between records versus sites (CT’s/PT’s ratios)

Improper Wiring: Shorted current by-pass links, reverse current secondary wired, unmatched voltage and current circuits, pinched or rubbed secondary wires near panel hinges.



II.C.4.	Pole mounted meter sites:

Cutouts: Open cutouts, blown triple link fuses.

Grounding: Ground conductors and connections shall not be broken at any point between the meter enclosure and the ground rod.	



II.C.5.	Pad mounted meter sites:

 (to be developed?)



II.C.6.	Grounding:

PG&E, SCE, and SDG&E have three phase services with ground connection on one of the phases.  In situations where A, B, or C, phase is not grounded and there is a voltage reading at or near zero volts on any phase and reading above zero volts on any other phases, report the hazard to the UDC immediately for emergency corrections and contact the customer or customer’s representative to inform them of the hazardous conditions.  If it is unclear whether a phase is intentionally grounded, contact the local UDC to clarify the configuration of the service.  Additionally, take an extreme caution on primary (above 600 V), 480 V phase to phase or 277 V phase to ground service.



II.c.7.	Clock Load:  

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





�II.D.	Meter Installation 

procedural requirements including customer interface





�II.E.	TESTING AND CALIBRation 

The following are requirements that specify which situation a specific testing task will be applied and which traceable standards for testing equipment will be applied: 

Pre-installation: Task #1 applies.

Upon installation: Tasks #3 and #7 apply.

Post installation, in service: All tasks #1 through #7 apply. 

Traceable standards for testing equipment: Use NIST standards to accurately check and calibrate all test standards as specified in Section II.E.9 below.



II.E.1. 	Matrix of Meter Testing Requirements





TASK��C

O

D

E�



Type of Meters/Registers�1 

Voltage

Test�2       Light &  Full Load Test�3

 Demand Test�4 

Register Verification�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 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�(�X�(�X�X�(g), (j)� �(f)��(g)�Solid State Recorders�X� �X������ �(g)��(h)�Mechanical Registers���(�(����(g), (j)� �(h)��(i)�Electronic Registers���(�(����(g), (j)� �(i)��(j)�Pulse Devices�� �X������ �(j)��(k)�Self-Contained Network Meters�X�(����(��(g), (j)��(k)���������������

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

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

as required if the other types exist at the sites.

�II.E.2. 	Task #1: Voltage Test  



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



II.E.2.a 	 Secondary Distribution Voltages: 	Normal rating of 120 Vac.



Table II.E.2.a-1: Nominal Voltages and allowable limits on Secondary

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

Table II.E.2.a-2: Service Voltages and allowable limits on Secondary

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

240V Phase to Phase�126

252�114

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

208V Phase to Phase�126

218�114

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

208V Phase to Phase�126

218�114

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

208V Phase to Ground

240V Phase to Phase�126

218

252�114

198 

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

480V Phase to Phase�291

504�263

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

�II.E.2.a 	 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 II.E.2.b-1: Primary and Transmission Voltages with their secondary voltages and ratios

Possible System 

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

�II.E.3. 	Task #2: Light Load & Full Load Test  

Light load is 10% of name plate or test Amp rating, and full load is 100% of name plate or test Amp rating.  The light and full load test is performed at 100% power factor to verify the accuracy of the meter by comparing its test results with a Standard Meter of known traceable accuracy.   



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



Accuracy test: Single phase and polyphase meters are to be tested with potential coils connected in parallel and the current coils connected in series.  The minimum duration of the test will be 1 disk revolution for light load and 10 disk revolutions for full load.  For solid state meters, calculated pseudo revolutions will be used.



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



Reporting: Correction factors for light load and full load tests will be recorded as the meter accuracy results. Example: A 0.5% fast and slow meter:

				Correction Factor		Accuracy

Fast			0.995				+0.5%

Slow			1.005				-0.5%.



UDC Notification: Meter Agent must notify the UDC’s upon finding a defective meter that affects billing.



Single Phase Services: This task is not required for single phase services.



	�II.E.4. 	Task #3: Demand Test  

This test procedure can be done on site or at a testing facility.



II.E.4.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.   



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



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: Correction factor for the demand test will be recorded as the meter accuracy result.  Example: A 0.5% fast and slow meter:

				Correction Factor		Accuracy

Fast			0.995				+0.5%

Slow			1.005				-0.5%.



�II.E.4.b.	Solid State Meters and Electronic Registers 

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

Place the meter register in the TEST MODE.

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

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

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

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

 Return the meter to the NORMAL MODE.





�II.E.5. 	Task #4: Register Verification  



II.E.5.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.   

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



II.E.5.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.   Below is a typical procedure for verifying electronic registers after they are programmed with proper parameters: 



Check all numerical segments and identifiers on the meter display.  

Check the meter is scrolling properly through all registers.   

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

Verify the programming parameters are correct.

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

�II.E.6. 	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.



�II.E.7. 	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 for no load current and for open potential coil with a magnet or an ohmmeter.



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.



Single Phase Services: This task is not required for single phase services.



�II.E.8. 	Task #7: Burden Test

This test procedure can be done on site or at a testing facility.  Check the operating conditions of current transformers by performing the following:



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



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



�II.E.9. 	Requirements on Test Standards

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



Out-of-calibration: A test standard that is found to have accuracy greater than +/-0.5% of a reference test standard. 



Reference test standard: A test standard that is accurately calibrated according to NIST requirements and used as a accuracy reference in the lab or meter shop by comparing its accuracy against that of other test standards.



Rountine accuracy check requirements: Each test function of a test standard shall be checked and compared with a reference standard monthly.  If  a test standard used in testing meters has a result of three consecutive meters tested out of the CPUC-required accuracy limits, this test standard shall be checked against the reference standard.  Once a test standard is checked and found out-of-calibration, it shall be calibrated according to NIST requirements, and meters that were tested by thise test standard since the last routine check or calibration shall be retested with an accurately-calibrated test standard.



�II.F.	Maintenance 



II.F.1.	Maintenance Schedule 

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



Table G1-1; Minimum meter maintenance and testing schedule

Maintenance and Testing Frequency�Customer Maintenance and Testing Criteria��One Year Interval�Customer’s annual usage of 2 million kWh or higher��Two Year Interval�Customer’s annual usage between 720,000 and 2 million kWh��Statistical Sample�Non residential customer’s annual usage less than 720,000 kWh��Residential Meters�No formal sampling plan.  Tests done upon request and removal, where applicable��Direct Current (DC) Meters�No formal sampling plan.  Tests done upon request and removal, where applicable��

II.F.2.	Maintenance upon request

Testing and maintenance is required upon a reasonable request by a customer, ESP, or UDC.



II.F.3.	Statistical Sampling Requirements  

The ANSI Z1.4 and Z1.9 Standards will be used as the statistical sampling requirements for testing meters.



II.F.4.	Criteria for required corrections  

The criteria for required corrections include the trigger criteria and action criteria which shall be at 4% and 10% Acceptable Quality Levels (AQL), respectively.  When the trigger criteria are not met during a scheduled maintenance and testing, further testing and checking shall be performed to monitor the accuracy performance of meter groups until the action criteria are no longer met.  Upon the violation of the action criteria, the corrective actions shall be taken to correct the problems.  Such corrective actions may lead to removals of certain inaccurate and aging meter groups.   



II.F.5.	Troubleshooting and corrective actions  

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

�

II.G.	PT/CT secondary wiring and maintenance requirements 

Upon routine testing and maintenance as required in Section II.F., secondary wiring shall be verified for correct wiring and no sign of tampering, and PT’s and CT’s shall be checked for normal operating conditions.  If abnormal conditions exist, ESPs and UDCs serving the customers shall be notified within 24 hours.



II.H.	DEMARCATION POINT OF METER WORK 

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

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

Accordingly, and pursuant to this decision, all instrument transformers, test switches and associated wiring up to the meter socket shall remain the responsibility of the UDCs.





PSWG METER INSTALLATION SUBGROUP

Draft #1 - for 4/15/98 meeting discussions








� FILENAME  \* MERGEFORMAT �SEC12-1.DOC�					Page � 





PSWG METER INSTALLATION SUBGROUP

Draft #1 - for 4/15/98 meeting discussions





� FILENAME  \* MERGEFORMAT �SEC12-1.DOC�		Page 18   











� FILENAME  \* MERGEFORMAT �SEC12-1.DOC�					Page �




















