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Functional Requirements

PG&E is currently preparing for a rollout of an Advanced Metering Infrastructure (“AMI”) with anticipation that the CPUC will issue a decision to implement a statewide demand response program and order utilities to implement systems to support that program.  The demand response programs include mass-market time-of -use pricing, dispatchable critical peak pricing, real time pricing, emergency curtailment, air conditioning cycling, and any other energy programs that are required by the CPUC.  The following are considered performance requirements of the system and are not specifically targeted at the individual system elements of meter, communications interface, network, data collection software, etc.

Objective

PG&E has the following objectives in deploying its AMI.

· Support CPUC demand response programs and initiatives with flexible/dispatchable tariffs and AC cycling program

· Provide higher level of customer services

· Improve speed of response to customer outages and communications with customers during outages

· Provide information supporting distribution operations

· Provide information supporting transmission and distribution engineering

· Reduce operating and capital costs

Summary

PG&E’s AMI system is expected to be deployed over a three to five year period.  Beyond the deployment period, the system must support PG&E’s needs for another ten years.  

The AMI should be capable of supporting:

· 100% of PG&E’s electric and gas meters immediately, and potentially water meters in the near future.  

· AC cycling program

· All current electric and gas tariffs (including demand and TOU).  

· Future tariffs consistent with CEC and CPUC demand response objectives.  This should include mass-market time-of-use pricing, critical peak (dispatchable peak pricing), real-time pricing, emergency curtailment programs, and any other energy programs required by the CPUC.

· Information needs of Customer Service, Distribution Operations, T&D Engineering and Revenue Protection.

· Integration with PG&E’s existing and future information and billing systems.

· Enhancing PG&E’s communications and relationships with its customers.

· Compliant with ANSI C12.19, “Utility Industry End Device Data Tables”
· Future value-added services.  These include messaging and controls into the home and other information services.

Metering and Communications Technology

The advanced metering and communications technologies utilized by PG&E should have similar functionality for all of its customers.  Realizing that multiple technologies will be required to meet the economic and technical requirements, this document identifies the minimum requirements (both current and future) that any technology must meet to be considered for the PG&E AMI.   The technology must help PG&E meet its business needs, regulatory requirements, and other future requirements.  

Additionally, PG&E believes that the preferred solution will demonstrate an open architecture capable of supporting new products from different suppliers and evolving over time to extend the life of the solution.. 

Network Communication Equipment, Devices and Data Collectors

All network communication equipment, devices and data collectors used in the field and central offices for storing, sending, and receiving metering and other data in a small and large scale will be referred to herein as the Communication Equipment.  The minimum requirements for the Communication Equipment are (system must support this for the Communication Equipment):

· Non-volatile memory required for storing and retaining data

· Power supply for the Communication Equipment be 277V or less

· Less 0.7% annualized failure rate over the first 10 years

· Redundancy and backup of data storage 

· Capability to synchronize the equipment time clock to DST and PST

· Capability of delivering diagnostic messages

· Capability of local indicators for health, diagnostics, positive and negative communication operations for troubleshooting

· Capability of delivering reliable messages upon detection of a power outage or power restoration condition

· Provisions and instructions for mounting, installing and operating the Communication Equipment

· Flexibility of producing data files with various formats to interface with PG&E applications

Residential and small Commercial (<200kW) Electric Meters

The minimum requirements are (system must support this for all meters):

· Meter display of kWh as a minimum for on-site meter reads  

· Type 2 optical port that meets ANSI C12.18

· Visual indication of meter communication and signal strength for on-site trouble shooting and verification 
· Time of use billing determinants (up to 4 bins)

· Collected daily

· Daily data will be loaded into the Interval Data Repository and available to PG&E’s information systems by 12:00 PM the following day.  

· Billing determinants will be available to PG&E’s billing systems by 6:00 PM on the day of the scheduled meter reading day.  

· Collected on-demand within 60 seconds of request 

· Capability of calculating and providing both rolling and block demands, and option to utilize one of these two calculations.

· Billing quality data

· Time synchronization to less than 1 minute of NIST

· Less than 1% of energy usage unallocated to correct bin or estimated

· Less than 1% missing intervals

· 5 minute interval data for up to 1% of the meters (to support Load Research)

· Collected daily

· Daily data available to PG&E’s information systems by 7:00 AM the following day.  

· Critical peak usage data (energy usage during a period of time which is defined the day before)

· Collected the day following the critical peak day

· Data will be loaded into the Interval Data Repository and available to PG&E’s information systems by 12:00 PM the day after the critical peak day  

· Remote TOU schedule update/change completed within 8 hours of initiation by the system  

· Remotely change the interval size for any meter or batch of meters within 8 hours of initiation by the system.

· Net metering – Must measure energy negative and positive energy flow and provide net meter energy and demand reads for pre-defined periods.  Meter shall provide options for selecting and displaying delivered and/or received demand reads.  Non-negative meter reads shall roll back to all 9’s when the meter reads go below zero. Meter shall provide the option to report and display net energy usage and energy usage for both positive and negative flows in separate registers.  

· Measure and provide negative and positive energy and demand in individual registers for pre-defined periods 

· No battery permitted in the meter

· Less than 0.7% annualized failure rate over first 10 years

· Diagnostics status flags delivered daily

· Form 1S, 2S, 2SE, 2K, 3S, 4S, 5S, 6S, 8S, 9S, 12S, 14S, 15S, 16S supported

· Meets or exceeds PG&E Specification EM1-94 and other PG&E Specifications that are being developed (see Attachment 1)

· Meets or exceed applicable ANSI C12 Standards (including ANSI C12.1, C12.18, C12.19, C12.20, C12.21, etc.), and FCC requirements.  If there are conflicts between these standards/specifications and PG&E Specifications, the PG&E Specifications will prevail.

· Metering technology shall be able to work with existing shop and field testing equipment and tools used by PG&E personnel.  If not, metering technology providers shall provide test equipment and tools for testing and troubleshooting their metering and communication products both in the shop and field.

· Under glass communication solution

· Power Outage Event Reporting - The system must detect, timestamp and report a loss of power event (loss of power is defined as the absence of voltage for more than 60 continuous seconds) for each meter with the following latency (time between the loss of power and when the outage detection notification is available at the system headend) and reliability (% of outage detection events delivered within the latency period) for:

· Single meter outage – latency of less than 5 minutes with a reliability of 99.5% or better

· Small scale outage of less than 1,000
 meters – latency of less than 5 minutes with a reliability of 99% or better

· Medium scale outage of less than 25,000 meters – latency of less than 10 minutes with a reliability of 99% or better

· Large scale outage of less than 50,000 meters – latency of less than 15 minutes with a reliability of 97% or better 

· Large scale outage of more than 50,000 meters – latency of less than 30 minutes with reliability of 95% or better

· Power Restoration Event Reporting - The system must detect, timestamp and report restoration of power event (restoration of power is defined as presence of power for at least 60 continuous seconds following a power outage) for each meter with the following latency (time between the restoration of power and when the outage restoration notification is available at the system headend) and reliability (% of outage restoration events delivered within the latency period) for:

· Single meter restoration – latency of less than 5 minutes with a reliability of 99.5% or better

· Small scale restoration of less than 1,000 meters – latency of less than 5 minutes with a reliability of 99% or better

· Medium scale restoration of less than 25,000 meters – latency of less than 10 minutes with a reliability of 99% or better

· Large scale restoration of less than 50,000 meters – latency of less than 15 minutes with a reliability of 97% or better 

· Large scale restoration of more than 50,000 meters – latency of less than 30 minutes with reliability of 95% or better

· Outage Logging – The system must support historical reporting of outage events detected by each meter and communicated daily with the energy usage information.  Outage events include transients (up to several seconds), momentaries (up to two minutes), and sustained outages (over two minutes).  The system must log the total number of events per meter at a minimum.  It is desirable to timestamp and log the duration of each event.  

· Tampering detection (reverse energy, outage + reverse energy, voltage reduction, etc.)  

Additionally, it is preferred that the metering and communication technology support the following:

· All mechanical (models manufactured after 1978) and electronic meters.

· Remote connect/disconnect option.

· Meter shall be able to measure and report voltage and current as an option.

· Support for water metering

· Communication into the home or control of other devices and appliances in the home 

· Thermostat control – including price signals and direct control

· Load control – direct control, cycling, schedule switching

· Short messaging – and power system alerts/conditions

· Display of energy usage

Commercial (>200kW) Electric Meters

The minimum requirements are (all meters must support this):

· Meter display for on-site meter reads (minimum cumulative kWh total)

· Type 2 optical port that meets ANSI C12.18

· Visual indication of meter communication and signal strength for on-site trouble shooting and verification

· 15 minute interval data

· Collected daily

· Daily data available to PG&E’s information systems by 4:00 AM the following day.  

· Billing determinants will be available to PG&E’s billing systems by 5:00 PM on the day of the scheduled meter reading day.  

· Collected on-demand within 60 seconds of request (data aging should be less than 1 hour) 

· Billing quality data

· Time synchronization to less than 1 minute of NIST

· Less than 0.7% of intervals with estimated, missing or partial data or with data errors

· Capable of the following measurements – kWh, kVARh, 4 quadrant metering, etc.

· 5 minute interval data collected daily and available by 8:00 AM the following day for up to 2% of the meters.

· Less than 0.7% annualized failure rate over first 10 years

· Diagnostics status flags delivered daily

· Form 1S, 2S, 2SE, 2K, 3S, 4S, 5S, 6S, 8S, 9S, 12S, 14S, 15S, 16S supported 

· Meets or exceeds PG&E Specification EM1-94 and other PG&E Specifications that is being developed (see Attachment 1) 

· Meets or exceed applicable ANSI C12 Standards (including ANSI C12.1, C12.18, C12.19, C12.20, C12.21, etc.),  MTR1-96 ISO Meter Specifications, and FCC requirements.  If there are conflicts between these standards/specifications and PG&E Specifications, PG&E Specifications will prevail.

· Under glass communication solution

· Metering technology shall be able to work with existing shop and field testing equipment and tools used by PG&E personnel.  If not, metering technology providers shall provide test equipment and tools for testing and troubleshooting their metering and communication products both in the shop and field

· Remote meter programming update/change completed within 8 hours of initiation

· Remotely change the interval size for any meter or batch of meters within 8 hours of initiation by the system.

· Measure and provide negative and positive energy and demand in individual registers for pre-defined periods.

· Net metering – Must measure energy negative and positive energy flow and provide net meter energy and demand reads for pre-defined periods.  Meter shall provide options for selecting and displaying delivered and/or received demand reads.  Non-negative meter reads shall roll back to all 9’s when the meter reads go below zero. Meter shall provide the option to report and display net energy usage and energy usage for both positive and negative flows in separate registers.

· Power Outage Event Reporting – The system must detect, timestamp and report loss of power event (loss of power is defined as the absence of voltage for more than 60 continuous seconds) for each meter with the following latency (time between the loss of power and when the outage detection notification is available at the system headend) and reliability (% of outage detection events delivered within the latency period) for:

· Single meter outage – latency of less than 5 minutes with a reliability of 99% or better

· Small scale outage of less than 1,000 meters – latency of less than 5 minutes with a reliability of 99% or better

· Medium scale outage of less than 25,000 meters – latency of less than 15 minutes with a reliability of 95% or better

· Large scale outage of more than 25,000 meters – latency of less than 30 minutes with a reliability of 90% or better

· Power Restoration Event Reporting – The system must detect, timestamp and report restoration of power event (restoration of power is defined as presence of power for at least 60 continuous seconds following a power outage) for each meter with the following latency (time between the restoration of power and when the outage restoration notification is available at the system headend) and reliability (% of outage restoration events delivered within the latency period) for:

· Single meter outage – latency of less than 5 minutes with a reliability of 99% or better

· Small scale outage of less than 1,000 meters – latency of less than 5 minutes with a reliability of 99% or better

· Medium scale outage of less than 25,000 meters – latency of less than 15 minutes with a reliability of 95% or better

· Large scale outage of more than 25,000 meters – latency of less than 30 minutes with a reliability of 90% or better

· Outage Logging – The system must support historical reporting of outage events detected by each meter and communicated daily with billing information.  Outage events include transients (up to several seconds), momentaries (up to two minutes), and sustained outages (over two minutes).  The system must log the total number of events per meter at a minimum.  It is desirable to timestamp and log the duration of each event.  

· Tampering detection

Additionally, it is preferred that the metering and communication technology support the following:

· All electronic meter 

· Communication into the service

· Load Curtailment Support

· Direct Load control signaling

· Short messaging

Residential and Small Commercial (Core) Gas Meters

The minimum requirements are (system must support this for all meters):

· Consumption billing determinants

· Collected monthly on the billing cycle

· Collected on-request to support off-cycle reading

· Data will be loaded into the Interval Data Repository and available to PG&E’s information systems by 12:00 PM on the day of the scheduled meter reading day.  
· Billing quality data

· Less than 1% missing reads

· Gas meter  communication module Battery life of at least 10 years

· Less than 1% annualized failure rate over first 10 years for both battery and communication module

· Diagnostics and tamper status flags delivered monthly

· Support the maximum number of current meter types used by PG&E [Gas Standard J-00, Gas Meter Approval Status]

· Meets or exceeds PG&E Specification No. GM1, Construction and Performance Requirements for Natural Gas Meters 

· Compliant with ANSI C12.19, “Utility Industry End Device Data Tables” 
Additionally, it is preferred that all meters support the following:

· Consumption billing determinants

· Collected daily

· Interval data (hourly) collected daily

· Collected on-demand within 60 seconds of request (data latency should be less than one hour)  

· Diagnostics and tamper flags delivered daily

Commercial (Non-Core) Gas Meters

The minimum current requirements are (system must support this for all Non-Core Gas meters):

· Hourly interval data (for a “Gas Day” – typically midnight to midnight) collected daily, loaded into the Interval Data Repository and available by 12:00 PM the following day.  
· Billing quality data

· Time synchronization to less than 1 minute of NIST

· Less than 1% of intervals with missing or partial data or with data errors

· Less than 1% annualized failure rate over first 10 years

· Diagnostics status conditions delivered daily

· Support the current meter types used by PG&E (See attached Gas Standard J-00, Gas Meter Approval Status.)

· Meets or exceeds PG&E Specification No. GM1, Construction and Performance Requirements for Natural Gas Meters 

· Compliant with ANSI C12.19, “Utility Industry End Device Data Tables”
Information Systems Technology

The information systems technology utilized by PG&E’s AMI shall have a functionality which supports the current requirements that meet PG&E’s business needs and supports the future requirements.

The minimum requirements for the AMI information systems are:

· Support for all metering and communications technologies selected by PG&E

· 13 months of interval data will be stored on-line.

· Compatible with PG&E’s information systems

· Consistent with PG&E’s data architecture

· Integrate with PG&E’s EAI requirements

· Provide automated interfaces and integration points for PG&E’s future systems.

· Energy data available for web presentment to all customers 

· Information Security Controls for AMI Meters and Communication Modules, AMI network equipment, and AMI data collection software, as they pertain to the protection of the confidentiality, integrity, and availability of information collected by the system.  Describe, where appropriate, controls in place to address (not limited to) access, authentication, password administration, administration of systems and data; physical security, network connectivity and monitoring, back-up, recovery, storage, disposal, and transmission of data; encryption, intrusion detection, vulnerability monitoring, and security incident reporting.  Provide a written information security program, if available, and how it meets industry standards.

PG&E has the following requirements from Telecommunication Service Providers (TSP) supporting the AMI:

· The TSP network must be secure and scalable to the economic and technical requirements (both current and future traffic demand) identified in this document.

· The TSP network must have superior network performance in latency, availability, reliability, etc. such that its (i.e., network performance cannot reduce the end to end overall AMI system performance below the threshold identified in this document. Redundant circuits or circuit back up may be required from the concentrator to the Data Center to meet network performance requirements.  

· The TSP network must be able to handle the aggregated traffic, both in volume and in frequency, between AMI network devices/concentrator and the Data Collection System at the PG&E Data Center. 

· The TSP network must function continuously in operations during a power outage in the system.

PG&E has the following requirements for the information systems which must support the AMI:

· Asset tracking for meter should include: tracking of all meter attributes, including manufacture, type, manufacture lot number, serial number, premises ID – for correlation to CorDaptix, tracking of installed dates, removed dates to show entire meter lifecycle.  This should have the analytical ability to track and report defective lots or failure types for possible change in maintenance cycles.

· Meter Maintenance / Calibration: Means for defining periodic maintenance on both predictive and preventative basis along with prescribed calibration cycles or sampling schemes.

· Data Repository:  Means for storing the interval meter read data obtained from the AMI for period extended to 13 months.  The repository must be able to support access to the data by all PG&E applications and users.  Data access should be on demand without “gatekeepers” or other delays.

· Billing System support: Means for aggregating data into distinct segments (i.e. hourly, TOU bins), handle missing data point. Aggregate would also need to account cases where hour includes both ending and starting read (meter replacement).

· Field Automation System Support: Means for automated work order processing by field crews associated with meter set, replacement, or other maintenance activities. 

· SAP Work Management System Support: Means to tie meter work orders into SAP Work Management ending splitting of crew time between FAS/CDx and SAP generated work orders.

· Outage Information System Support: Means by which outage events and restoration events, as well as exceptions to the read download process would be transmitted to OIS detailing a possible outage condition.  System should make the determination before sending this information to OIS if the problem is meter or Collector problem and should report outage/restoration events by referencing distribution circuit node.

· COLD System Support:  Either replace or enable continued use of meter reading information to be archived using COLD System as is done today, or provide alternative archival method for recovering and researching of contested accounts where the meter data is older than the projected on-line storage requirements (currently 13 months).

Attachment 1: Specification MNC1-04 for Metering Network Communication Equipment

Specification MNC1-04 for Metering Network Communication Equipment is not yet available and should be similar to the Specification EM1-94 to address the following requirements:

1. General Information

2. Scope

3. Performance  

4. Warranty 

5. Product Shipment Acceptance Criteria

6. Notification of Product Enhancements/Changes

7. Functionality

8. Signal Strength Indication and Display (Status) 

9. Self-Diagnostics Capabilities

10. Product Initialization and Shop Testing

11. Communication Medium

12. Data Communication Integrity and Security 

13. Power Supply

14. Product Certification 

15. Product Safety

16. Delivery

17. Construction

18. Industry Standards Accreditation/Compliance

19. Reference




..........








�  Number of meters represents the number of service delivery points that lose power simultaneously, and therefore assumed to be in the same general area or on a common circuit.  This applies to all outage and restoration requirements.
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