11.	Meter and Communication Systems



The two main themes which emerged in the Metering and Communications working group and are expressed in Chapter 11 are: 1) that information flows of various kinds are essential to the success of a competitive electric services marketplace, and 2) that different parties have different needs for and concerns about information flows, not all of which appear fully compatible.  



This Chapter begins by addressing the scope of changes anticipated for usage measurement in a direct access environment.  An overview of the state of the metering and communications industry today, as well as the information requirements for the future, leads into the discussion of feasibility and cost for implementing real-time metering in support of direct access.  Finally, the issues of control, both over the activities and the technology (in the form of standards) are reviewed.  �PRIVATE ��



11.1.	Scope of Metering/Communication System Changes to Support Industry Restructuring



Under the CPUC Decision D.95-12-063, restructuring of the present electric utility environment will result in a completely new set of information requirements that cannot be efficiently addressed using traditional methods.  The competitive retail generation market will increase the usage measurement requirements for billing exponentially, as more and more customers elect direct access and  require real-time meters capable of collecting 1 measurement every hour instead of 1 every month. Consumers will also need access to real-time pricing signals in order to take full advantage of their hourly rates by modifying their electricity usage behavior. Generators will have their system inputs metered for daily settlement. After an orderly phase-in all consumers will also have meters available. A communication system to enable the daily settlement issues of the ISO will also be required 



Given the information requirements of this decision and the short time-frame for implementation of competitive direct access,  it is reasonable that evaluating present technology to assess the ability of current metering and communication systems will result in the most effective means for meeting the 1/1/98 direct access schedule..



11.1.1.	Direct Access via Bilateral Contracts and Aggregation Arrangements



Enabling bilateral contracts will require metering for daily settlement. Since the price of service has been contracted previous to purchase, inbound price signals to the customer may not be required. Outbound energy consumption signals for daily settlement are required for bilateral contract customers.  Aggregation of customers with identical load profiles requires metering for a random sample of the aggregated customers to ensure proper billing and daily settlement. Aggregated customers that are found to be operating outside of the aggregation contract will be metered so that PX pricing and penalties can be applied. 









11.1.2.	Virtual Direct Access



Virtual direct access customers will be purchasing their energy from the PX at the spot market price. The volatility of spot markets require inbound price signals to the customer so that the customer has a choice on changing their load to effect their energy use. 



11.1.3.	Mandated Installation of RTP Meters and Communication Systems



The Commission mandated that starting in 1998 and phased-in until 2002 all customers above 100 kW will have real-time metering capable of hourly measurement. A communication system to support the metering and reporting functions shall also be phased in. 



11.1.3.1.	Mandatory Schedule



Under the CPUC Decision D.95-12-063, the phase-in schedule for eligibility for direct access (and this for installing hourly usage measurement capability to enable consumer choice) shall be completed as follows:



1/1/98  500 kW up

1/1/99  400 kW up

1/1/00  300 kW up

1/1/01  200 kW up

1/1/02  100 kW up



The exact methods for achieving this goal rest with the UDC. Interval recording meters are required. The communication system is unspecified and may change configuration during the phase-in to be economical. For example, initially the number of direct access customers will be small and their reporting requirements can be met by a relatively expensive telephone systems that are installed point by point. Two-way communication systems for universal deployment can then be installed in a progressive geographic manner during the phase-in period. This will keep the final total installation cost lower than attempting to install a full two-way communication system in a piecemeal fashion. 



11.1.3.2.	All Customer Classes



In the same decision, the Commission also stated that the initial year of phase-in would include representation from all customer classes.  This statement has been interpreted to mean that potentially large numbers of customers would require real-time metering capability in order to participate in the initial year.  Eventually, according to the decision, all customers will require the capability for hourly measurement.



11.1.3.3.	Alternatives



Unless the principle of universal service to hourly metering is applied in a restructured electric utility industry, many customers, especially small and rural customers, will be deprived of major opportunities for cost savings and choice that will be available to large and urban customers. 



Two primary motivations expressed by the Commission for restructuring are,  1) to reduce costs to consumers and 2) to increase consumer choice (CPUC Draft Policy Decision, December 20, 1995, page cci).  One mechanism to achieve these goals is to provide customers with a choice of suppliers; the more efficient suppliers are likely to offer lower prices based on their lower costs. A second mechanism is hourly metering. With hourly metering, customers will be able to select from various time-differentiated price plans.  They will then be able to choose when and how to use electricity to minimize cost, maximize comfort, or achieve other desired goals. 



In the absence of a universal service principle, hourly metering will be available only, or at least disproportionately, to large and urban customers.  This inequity results from the fundamental economics of metering.  Large, urban customers have large power bills, which justifies their paying more for metering. Also, hourly metering  costs more in rural areas.  When deployed in saturation installations, hourly metering is far more cost-effective than scattered deployments, due to multiple economies of scale.  Thus, many small customers will be able to obtain lower metering costs simply by coincidentally being located in or near groups of large customers who are desirable to power marketers. 



While an unfettered market is usually a desirable policy goal, an unfettered market in metering services can be  expected to result  in metering being offered to more customers, at lower cost, who are large or urban and fewer customers, at higher cost, who are small or rural. (Small being defined as all residential customers and half or more of commercial customers, those with bills averaging less than $200 per month.) An unfettered market in metering services will result in inequitable availability of metering and, thus, market failures in lack of access for  all customers to the range of choice intended by the Commission..



Proposal

The Commission should consider how its policy approach to metering and communications affects equity and choice for all customers in the context of an unfettered electric power market.  This can  be best achieved by specifying policy goals and high-level mechanisms, with specific implementation left to those with expertise in metering. 



Pros

With appropriate regulatory oversight over customer access to hourly metering, appropriate policy tradeoffs can be made between the fundamental physical and economic constraints of hourly metering and various public policy goals, including maximizing customer choice.



Cons

The cost of regulation  must be weighed against the public policy benefits.  However, in metering, there are quantifiable economic savings associated with regulation of metering as well.  These include  1) enhanced system efficiency through the increase in generation capacity utilization that results from the effect of price signals on load shifting,  2) scale economies in implementation of hourly metering, and  3)  increased customer economic welfare through the free exercise of choice in time of consumption.

�11.2		Important Contextual Considerations in Evaluating Technology Options



The metering and communications industry is currently undergoing transformation.  Technology innovations of the last two decades are beginning to find applications in this market, resulting in the entry of advanced products and services which did not even exist a few short years ago.  While this engenders great excitement and interest by consumers when offered free of charge,  it is unclear what (if anything) they are actually willing to pay for these advanced services. 



11.2.1		Current State of the Metering and Communications Industry



11.2.1.1	Metering Equipment Presently in the Field



The electric meter population currently existing in the State of California consists of approximately 40,000 industrial metering locations, 1.5 million commercial metering locations, and 8.5 million residential metering locations.  Of the industrial meters, approximately 50% are capable of supporting the data requirements for Direct Access with perhaps 20% to 50% now outfitted to communicate, typically by phone line, back to a central data base.  Of the Commercial meters, approximately 10% are capable of supporting the data requirements for Direct Access with fewer than 10% presently capable of communication to anything but a hand-held device carried by a meter reader.  Residential meters typically will not now support the data requirements of Direct Access.  There is a small, but growing, population of residential meters that have been outfitted with communication modules to allow for meter reading of kilowatt hour consumption data via a variety of communication means including drive-by van, telephone, and radio communications.



11.2.1.2	Metering and Communications Developments



From the inception of metering until the early 1980Õs, meters were electromechanical in nature, with modern meters having a life somewhere in the range of 30 to 40 years. The resulting population of meters is, therefore, largely electromechanical and incapable of supplying the data requirements of Direct Access. As metering electronics improved, fully solid-state, electronic meters were introduced.  Typically, these meters were only used for very complex metering installations such as interchange points and co-generation facilities (typical costs were several thousand dollars each).



During the 1990Õs all meter manufacturers began to mass produce electronic electric meters for industrial and commercial applications.  The functional requirements for industrial and commercial meters helped to justify the added cost of an electronic meter.  The volume of electronic meter production compared to electromechanical is increasing and manufacturers are beginning to produce electronic residential meters with time-of-use capabilities for prices ranging between $75 and $125. 



11.2.1.2.2.1	Industrial Customers



The Direct Access data and communication requirements for industrial customers are capable of being met today with the products that are available from various manufacturers of meters.  These include products that have a phone modem interface and the ability to record and store energy and kilowatt demand data in five minute increments or less.  From a metering and communication technology perspective, Direct Access will have little effect on what is now standard practice for most industrial customers.



11.2.1.2.2.2	Commercial Customers



The Direct Access data and communication requirements for commercial customers are capable of being met today with the products that are available from various manufacturers.  These products have a phone or radio module interface and the ability to record and store energy and kilowatt demand data in five minute increments or less.  While the technology capability exists, standard economic practice for most commercial meters does not include installing this level of technology sophistication except on very large commercial installations.



11.2.1.2.2.3	Residential Customers



The Direct Access data and communication requirements for residential customers are capable of being met today with the products that are available from various manufacturers. New meters can be factory ordered with a phone or radio module interface or an electronic module can be installed in existing meters (this modification is usually done in a meter shop environment), thus producing a meter or metering system that has the ability to record and store energy data in one hour increments as well as communicate that information to some other location. Manufacturers of  meters and of automatic meter reading equipment are beginning to offer equipment of this nature in large quantities although currently, utilities are only using these networks for monthly energy consumption readings.  Installations typically begin in geographic areas where the cost of meter reading is higher than average or where population density is high and proceed to other areas of a utilities service territory.



11.2.1.2.3	Communication Equipment State-of-the-Art



There are essentially three forms of communication currently in use for electric meters: telephone, radio to a mobile vehicle or meter reader, and radio networks.  Each has economic and functional advantages in particular applications.



11.2.1.2.3.1	Telephone



Telephone based communications for meters has the apparent advantage of using a network that is currently in place in most locations.  The difficulty, however, is that the telephone line is not necessarily co-located with the electric meter at the customer’s location and a telephone connection has to be made to each meter.  While built-in phone modem costs have declined in recent years, running the telephone line and the physical interconnection to the meter can be costly.  In addition to initial and ongoing costs, jurisdictional disputes between the electric utility and the phone company as well as scheduling work, have combined to limit the application of telephone communication technology to large customers where the economics are justified or to locations where a radio network infrastructure can not be justified.



11.2.1.2.3.2	Radio to Mobile Vehicles or Meter Readers



To improve monthly meter reading efficiency, some utilities have elected to install radio modules in electric meters, both new and existing, and use radio equipped vehicles or meter readers with radio equipped hand-held computers to capture meter read data.  While large numbers of these module-equipped meters (2.5 million electric and 4 million gas) are in operation today, the volume of data required for Direct Access constrains the use of these alternatives. 



11.2.1.2.3.3	Radio Networks



In the last few years, several manufacturers have begun to supply fixed radio networks and/or network based meter reading services that work with modules that are either adapted to existing meters or purchased in new meters.  These radio networks consist of the module in the meter, a neighborhood collection unit with an integral radio that reads meters within its range and a wide area radio infrastructure that brings the meter readings back to a central location.  These systems are characterized by very simple meter modules that are low in cost and relatively sophisticated neighborhood collection units that perform all kinds of functions allowing for load profile and real time pricing applications.  

Fixed radio networks are most cost-effective when deployed in areas of medium to high density, as the cost per point goes up or down based on how many meters are within the range of the neighborhood collection unit.



11.2.1.2.3.3.1	Network Benefit Opportunities



Once a communication technology is installed over a significant portion of a utilities distribution network, it can be used to change processes, reduce costs and provide additional services beyond meter reading without additional cost.  



Customer Service					

Automation results in higher customer confidence, fewer missed reads, and fewer inaccurate reads leading to a reduction in bill complaints and phone calls to the customer service call center.



Automated systems with Òon-demand meter readingÓ  capability enable operators to answer meter related questions without having to dispatch field personnel.



Meter investigations resulting from missed reads, inaccurate reads, unusual usage, or other reasons can be avoided. 



Accounting expenses associated with special processing (e.g. meter rereads, estimated bills) are avoided.



Soft Benefits

By shortening the meter read to collection time, accounts receivable associated interest expenses are reduced.  

a) Cash flow improvements include shortening the meter read to bill issuance time through automation of data delivery.

b) Indirect improvements of the bill issuance to collection time are possible by offering convenience services such as summary billing and selectable bill date.  Flexible billing options may translate into prompter payment performance since customers can choose bill receipt times that coincide with paycheck receipt and bill payment cycles.



Continuous monitoring of customer energy usage enables detection of usage on inactive accounts and improved ability to monitor customers with recurring payment problems.



During project installation, all meters  can be fully tested thereby fulfilling meter testing obligations to the CPUC and improving accuracy in measuring energy consumption.	



Automation identifies sources and enables solutions to reduce line losses.



Distribution Operations			

Some systems provide the flexibility to provide different levels of metering service to any customer without installation of expensive meters. This includes Time-of-Use, Demand, and Real Time Pricing.  Because these networks deliver this level of service through the network itself, the cost of purchasing expensive, stand-alone time-of-use meters is avoided.



With on-line checks, the utility can determine remotely whether a power problem is on the line or load side of the meter, thus avoiding the unnecessary dispatch of field personnel.



Some systems provide immediate alarms of meter tampering, obviating the need for lock rings used to prevent meter tampering.



By delivering positive real-time outage alarms and restoration notification for each meter, the distribution utility can rapidly identify the location and extent of the outage and better manage and monitor the power restoration process.





11.2.2		Multiple Technology Solutions Will be Required



A review of the technology available for metering and communications, the customer class requirements for different frequency of delivery and types of data, and the geographic location and likely dispersion of Direct Access customers leads one to the conclusion that different types of metering and communications systems will need to be deployed to accommodate the requirements of Direct Access and customer choice 



11.2.3	Communication Systems Used to Upload Metered Data May be Able to Serve Multiple Purposes



11.2.3.1	Natural Gas Meter Reading and Data Acquisition is Important 			for Combined Utilities



For any utility that distributes both electricity and natural gas, a metering and communications system that is installed for Direct Access could potentially read the gas meters and the non-Direct Access meters as well.  While the issue of which entity is to own the meter and/or communication system will come into play, the additional customers could very well make the per point cost of the metering and communication technology quite economically justifiable for all customers. 



11.2.3.2	Other Uses for the Network



With minor additional investment for end-point devices, the capacity on a network can also be used for applications and functions like quality of service monitoring, automatic reconfiguration of the distribution system to reduce minutes of customer outage, other distribution automation functions, and home automation services..



11.2.3.4	Potential Revenue Opportunities



There are potential up-side revenue opportunities for the owner or operator of a communication system that has been installed for Direct Access.  Other meters can be read including water meters and gas meters that do not belong to the local electric company.  Some of the communication alternatives available today can also be used to collect data from other sources such as vending data or security alarm data.  These opportunities require additional investment in sensing devices, but utilize excess capacity in the network.

�11.3		Information Requirements for Metering/Communications Systems



Before technology assessment can occur, there must be a common understanding of the business conditions that technology is meant to address.  In the case of Direct Access, this required discussion about 1) the type of information required and  2) the frequency with which the information must be delivered,  broken down by size of load and stakeholder.  This section describes the results of that analysis, which was used as the base set of working assumptions for the technology assessment presented in Section 11.4. 



11.3.1	Data to Support ISO Imbalance Settlement Computations



ISO settlements are based on hourly reconciliation of nominations, deliveries, and usage with Schedule Coordinators.  Hourly settlements require that actual hourly information (or estimated information in the case of load profiling) is provided prior to final settlements.  Hourly settlements are an integral part of real time pricing signals.



11.3.1.1	Option 1: Final Daily Settlements



Some parties assert that final settlements of the hourly transactions must occur daily because of the magnitude of financial transactions.  Under this option, hourly data would have to be retrieved daily and the information uploaded to the ISO via Schedule Coordinators.  



11.3.1.2	Option 2: Estimated Daily Settlements, Final Monthly (Weekly) Settlements



Other parties agree that hourly settlements must occur, but disagree that final settlements have to occur monthly.  These parties argue that an estimate of settlement transactions could occur daily with final settlements occurring on a longer interval.  Thus, if a monthly (weekly) interval was used, hourly data would only have to be uploaded once per month (week).  They believe that hourly financial transaction could be estimated daily with fair accuracy and trued-up monthly (weekly).



11.3.2		Data to Support Forecasts of Hourly Loads�PRIVATE ��



Developing load forecasts for submission by direct access retailers to the ISO through a scheduling coordinator will require changes in current load forecasting and data collection practices.  First, utilities and  direct access providers will  be required to submit load forecasts for their customers.  Second, the accuracy needed for these forecasts will be greater since the financial consequences of error are potentially significant.  These two major changes will lead to different needs for data and for new techniques in processing load data to support load forecasting.



11.3.2.1	Preparation of Short Run Load Forecasts



Utilities currently prepare a variety of forecasts as an element of planning for generation, transmission, and distribution responsibilities.  The emergence of Direct Access will focus attention on   (1) very short term load forecasts for unit commitment and dispatching, and (2) distribution system planning and optimization planning. 



11.3.2.1.1	Very Short Run Energy Forecasts



As the Direct Access market emerges, the potential financial consequences of ISO imbalance conditions will drive the market to develop competency in the forecasting of very short run load projections (day and hour ahead).  This will require the availability of daily usage for the creation of dynamic load profiles.  



In the restructured industry, all parties serving loads, regardless of market affiliation,  must forecast 24-hour ahead loads (equivalent to energy consumption) and provide these forecasts to a scheduling coordinator  (SC or PX) which interfaces to the ISO.



Some aggregations of loads will be large enough and diverse enough that traditional methods of forecasting will  be satisfactory.  However, even these load forecasts will need to accommodate the fact that customers will move into or out of various aggregations (whether that of a specific DA retailer or the UDC).  There will be numerous schedules provided to the ISO and the PX, each much smaller in scope than the former utility system load forecasts, some composed of a single or a few end-use consumers.  Therefore, the methods for preparing load forecasts for these much smaller groupings of loads cannot ignore the consumer-specific features of loads, e.g. things that cause a single or a few customers to do something at specific times.



All of the parties supplying load in the future will need greater access to accurate load profiles of their customers as an essential input into load forecasts.  Interval metering data, retrieved quickly and used rapidly will be the key to successful load forecasting in this industry environment.  No special data is required to support load forecasting, rather it is the quick acquisition and intelligent use of the same data needed for direct access billing transactions that will be most important.  The amounts of load data required, and who is responsible to collect it and process it into load forecasts does have implications for the UDC.  Load forecasting itself is being addressed by another DAWG team.



11.3.3	Data to Support Energy Service Billings to Multiple Service Providers



Customers who elect direct access will be billed by their energy service provider.  This bill may be produced by the energy service provider or its contractor.



11.3.3.1	Metered Data

	

The hourly energy consumption data used daily to settle with the ISO will be accumulated by the energy service provider and used to prepare periodic customer bills.



11.3.3.2	Metered Data Conformed to a Load Profile 

 

If direct access customers are allowed to use an approved Load Profile in lieu of a real-time meter, they will be billed based on the metered consumption recorded and collected by the customer’s UDC.  Monthly meter reads or usage data will be forwarded by the UDC to the energy service provider no later than 3 working days after the meter is read.  The recorded data will be transmitted in paper or computer readable form as designated by the energy service provider and may be transmitted electronically.  In preparing the bill, the energy service provider will allocate collected monthly usage data based on the authorized hourly profile. 





11.3.4	Utility Distribution Company (UDC) Data Requirements From Metering and Communications Systems To Support Billing And Settlement Procedures Associated With Direct Access Or Virtual Direct Access



11.3.4.1	Metered Data



The UDC will require kilowatt-hour (kWh), kilowatt (kW), and kilovar (kVar) data from electric meters associated with customers who elect direct access in order to calculate the monthly distribution charge. It is expected that UDC distribution delivery rates will be based at minimum, on energy consumption measured in kWh. Some customer classes could also be charged based on peak energy demand, measured in kW, and peak reactive power demand, measured in kVar.  Other charges, such as taxes, regulatory fees, etc., are also expected to be based on energy consumption.  Virtual direct access will require hourly metering, although collection and delivery could be monthly.  Depending on how daily load forecasting is done, the UDC may require hourly energy consumption in kWh for direct access customers on a daily basis.



11.3.5		Data to Support Customer Service



Metering and communications systems supply critical data necessary for the operation of the customer service function of the utility.   At a minimum the following data requirements would be

required for efficient operation of the customer service functions. 



Outage Detection and Restoration

Utilities need real-time notification of  outage conditions in order to dispatch crews and restore service to customers.  Utilities also need outage restoration information and  "power on" checks to significantly improve customer service quality and efficiency. 



Turn On/Shut Off

Utilities require open and close reads when customers move into or out of a location.  The reads are on-request.   Utilities also prefer to monitor vacant residence for idle consumption.



Power Quality

Power quality data is desired by certain groups of customers to ensure that energy service quality is maintained for critical production operations.   For example, voltage quality and harmonics may be required for a factory.



11.3.6		Data to Support Efficient Distribution System Utilization

Circuit and Transformer Loading

Monthly meter readings are used by the UDC to monitor and verify on-going load patterns for network planning and design, to optimize sizing and loading of circuits and transformers, and to ensure continued safe and reliable operation of the network.  This optimizes the use of existing UDC facilities, reduces losses, and defers or eliminates the need for additional facilities.

Interruptible Loads and Demand-Side Management 

Real-time meter reads are used by the UDC on interruptible loads during curtailment periods to monitor and verify contract compliance.

Daily load profiles are used by the UDC to monitor demand-side management applications.

Power Quality Monitoring

Where necessary or desired, meters can be installed to monitor power quality:  spikes, surges, sags, drop-outs (zero voltage), over voltage, under voltage (brown outs), and harmonic distortion. When a power quality event occurs out-of-band, alarms can be triggered automatically to notify the customer and UDC.  With that information, steps can be taken to mitigate the power quality problems.

11.3.7	Data to Support Customer Control of Usage

In order for the direct access customer to respond to price signals and to curtail usage,  the customer must have a way of receiving ISO pricing signals.  The customer should also be able to get current usage information for his own accounts.    



Direct

Direct control of customer loads, through signals that are ISO initiated or supply aggregator initiated, require a communications system capable of interacting with the load control devices installed at the customer’s premise.



Behavioral

In the absence of a load control device, customer’s receiving price signals can elect to change alter their behavior and , for example, turn the air conditioning down.  Without a means for receiving the price signal, the benefits of real-time pricing are diminished.  Customer behavioral responses to price signals need not be communicated directly to the ISO or to supply aggregators, however.  The customer may face different advantages from each medium that is used to  provide  price signals, such as the value of real-time information by direct signal from the ISO versus the use of less sophisticated communications channels.



�11.4	Assessing Options to Determine Feasibility and Cost Implications of Alternative Technologies, Penetration Strategies and Installation Schedules



Once the basic working set of information requirements were established, the process to assess the variety of technical solutions available was initiated.  The Metering Workshop, held on June 21st, offered high level descriptions of the various technical alternatives and provided background on key features which impact feasibility and cost.  Held in Sacramento with the cooperation of the National Meter Reading Conference, the workshop attendees benefited from the opportunity to see supplier exhibits first hand and from the participation of a number of suppliers who have not been active participants at regular DAWG meetings.  The results of the information gathered at the workshop are described in subsections 11.4.1 and 11.4.2.



Following the workshop, a task force of regular DAWG attendees convened to define specific direct access scenarios and to request information from a number of suppliers regarding recommendations and approximate costs to deploy real-time metering capabilities.  Subsections 11.4.3 and 11.4.4 describe the scenarios and the resulting supplier input.



11.4.1		Identifying Key Features Influencing Feasibility and Cost



This section addresses general questions which should be evaluated regardless of the particular technology or deployment strategy being evaluated.  Typically, these are the types of criteria used to weigh the ability of a particular solution to solve the business problem.



11.4.1.1	Manufacturing Lead Times



This feature addresses the ability of a supplier to provide the purchaser with the equipment ordered.  Assessment of this category involves the following types of questions:



	1)	Is manufacturing performed by the supplier, or sub-contracted?

	2)	Does the supplier have the manufacturing capacity to fill the order?

	3)	Are the manufacturers ISO 9000 certified (a measure of quality control)?

4)	Does the supplier have contracts in place for the raw materials required to manufacture the product?

5)	How much lead-time does the supplier require before order delivery can occur?	



11.4.1.2	Installation



If the provider can and does elect to have others perform technology installation, questions about the ability of the installer to perform the work are required.  For example:



1)	To what degree has the supplier performed this work in the past?

2)	Were the installer’s former clients satisfied with the performance of the work?

3)	Are the installer’s employees fully qualified?

4)	Does the installer have adequate resources to apply to meet schedule?

5)	Are appropriate work management and tracking tools used?



11.4.1.3	Coordination with Communication Carriers



Irrespective of the type of communications path to be used, and whether it pre-exists or must be installed, some coordination will be required.   These questions primarily focus on logistics and operations.



1)	What permits and licenses are required and who will bear the cost?

2)	What level of coverage does the carrier have in the area to be deployed and does the carrier network within that network have the capabilities needed ?

3)	Is negotiation and coordination of multiple carriers required?

4)	What are the physical and environmental requirements for the network “links” and where will they be located? 

5)	Where are the boundaries of accountability for error detection and problem resolution?

6)	What fail-safes, back-ups and alternative carriers are available and how will they be used?

7)	Who (supplier or purchaser) is responsible for securing the cooperation of the carrier?

8)	Are any fees to secure the communications carrier already included in the pricing quotes, or does the purchaser bear those costs separately?

9)	Who is responsible for the ongoing relationship with the carrier?

10)	Is the available capacity on the network adequate for the application being considered?





11.4.1.4	Maturity



Assessing the maturity of a supplier’s product reduces the risk that the purchaser has received an overly optimistic opinion of the product’s performance.  These questions allow the purchaser to make some assessment of the supplier’s track record compared to the degree of risk  the purchaser is comfortable taking.



1)	How many installations does the supplier currently have in place?

2)	How large are those installations?

3)	How long have they been in place?

4)	How many are “pilots” or “demonstration projects”, compared to production systems/operations?

4)	Are the supplier’s clients satisfied with the product/performance?



11.4.1.5	Features



Questions about the features of the product or service allow the purchaser to determine if this product can meet the short-term and long-term needs the purchaser anticipates having.  The purchaser may elect to select a product that only meets one (short-term or long-term), but doing so should be a deliberate decision, not an inadvertent one.  



11.4.1.5.1	Flexibility



Flexibility typically refers to the ability of a product or service to adapt to changing market conditions or to changing technology. 



1)	How much of the technology is based on proprietary standards vs. open ones?

2)	Where in the architecture are the proprietary components located?

3)	What partnerships, strategic alliances, or MOU’s does the supplier have with other suppliers?  What are the expected results of those relationships?

4)	What other products interact and/or integrate with your products?

5)	Will this technology be upgraded or compatible with future releases of the suppliers product? Of other suppliers’ products?  



11.4.1.5.2	Capability



Capability generally refers to the list of  functions the product or service offers (now or in future) and the point at which the technology in question is unable to provide/deliver the requested features.



1)	How much total capacity does the network have?

2)	How much of it is currently being used for other applications?

3)	What priority can the purchaser’s application expect on the multi-use network?	

4)	What kinds of information (i.e., data packets, voice, video, etc) can the network transmit?

5)	How quickly can the network transmit from end-to-end?





Each of the categories above become critical components for metering and communications technology evaluation.  In fact, there are no “wrong” answers to any of these questions until the application (and information) requirements are applied.  Once viewed in the context of the business need,  the purchaser is able to narrow the selection of options and alternatives to those which best meet the criteria deemed most important.



11.4.2		High-Level Descriptions of Technical Alternatives 



The choice of technology to be used for Direct Access is highly dependent on the number of customers who participate, the size of the customer, and where these customers are geographically located.  Technical alternatives capable of providing direct access usage measurements which are available in the market generally fall into two major categories: 1) Meter-based alternatives and 2) Communications/Network-based alternatives.  This section will provide a high-level description of these categories and their sub-categories.



11.4.2.1	Meter-based Alternatives



11.4.2.1.1	Solid-State Meters



Today, manufacturers are beginning to produce fully solid-state meters with interchangeable software features, which allow the consumer or provider to make changes to the measurements being captured by the device.  Features such as power quality monitoring and harmonic tracking can be turned on and off as desired.  Some meters have a dual connection, allowing one stream of data to flow through to the data collector and another to flow directly to the consumer.  These advanced features are quite new and still costly, but consumers who want them have demonstrated the willingness to pay for them.  Where the meter has a connection to some communications system, the consumer or provider will eventually be able to turn features on and off without scheduling a field visit to the device for reprogramming. 



Manufacturers are currently working on the development of cards that can be easily swapped in and out of meters which would permit a variety of communications providers to seamlessly and fairly quickly connect to a particular device.  



Solid-state meters have the capability to store large amounts of data for long period of time (depending on how much memory is purchased and installed in the device).  High-end solid-state meters may range in cost from $800-$3000, depending on the features ordered. 



11.4.2.1.2	Digital Meters

  

One of the more recent technology innovations is the application of digital technology on usage measurement.  Several companies are bringing products to market which sample the sine wave as power enters the panel and interpolates usage based on the volts/amperes registered.  If the meters, which are ANSI certified, actually perform as advertised, they may make inroads into the existing solid-state meter market share in the near term, with long term implications (as price reductions occur) for the electromechanical market in the long-term.  



11.4.2.2	Communications/Network-Based Alternatives



There are a wide variety of communications/network-based alternatives in various stages of production or development.  Typically, (but not always) they are characterized by 1) some type of connection or communications module which connects the output of the meter to the first tier of the communications network, 2) an interim “local-area” collector where reads from multiple meters are gathered and processed (to varying degrees), 3) an interim “wide-area” collector which routes data from the local collectors, 4) a “head-end”, the network manager responsible for controlling all the tiers below it and 5) the database, where all the information is eventually stored.  



Advantages some networks have over a stand-alone metered solution are:  

1) 	Solid-state meters are not required in order to deliver direct access level usage measurement; the network can acquire and store meter reads (via the module) at the necessary intervals required.

2)	The network can be used for things other than electric meter reading

3)	Only network-based solutions are capable of delivering the usage measurements to the authorized market participants on a daily basis



11.4.2.2.1	Power-Line Carrier



Power-Line carrier technology only works for electric meters and involves using the actual electric lines as the communications carrier.  The advantage for electric usage is that the network is most definitely already in place.  The disadvantages are that is doesn’t work for anything else, it can transmit limited information and it is extremely slow.  In truly remote areas, however, PLC remains an alternative to be looked at.  



11.4.2.2.2	Telephone Line



Direct telephone line connection (whether the meter calls the “head-end” or vice versa), is the most commonly used form of automated meter reading today.  Telephone-based communication for meters has the apparent advantage of using a network that is currently in place in most locations.  The difficulty, however, is that the telephone line is not necessarily co-located with the electric meter at the customer’s location and a telephone connection has to be made to each meter.  This situation is exacerbated for unique metering locations (traffic lights, golf-course sprinklers and agricultural pumps, for example).  While built-in phone modem costs have declined in recent years, running the telephone line and the physical interconnection to the meter can be costly.  In addition to initial and ongoing costs, jurisdictional disputes between the electric utility and the phone company as well as scheduling work, have combined to limit the application of telephone communication technology to large customers where the economics are justified.



The growth of the competitive telecommunications industry has resulted in a number of emerging market players offering telecommunications-based solutions based on new technology developments.  At this point in time, many of these projects are in pilot or development, so some of them may not be available or attractively priced by 1/1/98.  Nevertheless, these new projects are worth watching for future applicability.     



11.4.2.2.3	Radio-Frequency Fixed Network



A radio frequency fixed network system is most effective where customer density is medium to high (i.e. metropolitan areas).  In situations where universal deployment is desirable and population is dense, it is difficult to find a solution which balances low cost with (relatively) high function as well as this one.  The large scale of the deployment also permits a “blitzkrieg” approach to meter/network installation, allowing large numbers of meters to be changed-out rapidly to coincide with the network deployment.



Fixed networks are relatively new to the automated meter reading market (compared to telephone-based reading), but a robust market is beginning to emerge.  A number of firms have gone beyond the 1000 meter pilot stage and are actually collecting usage for billing purposes.  Fixed networks can be used for other things, but are suited to short bursts of information (like a meter read) and are unable to handle long, large streams of information like voice and video.  However, they have the costs to reflect that lower level of function.  Fixed network providers typically have two-way networks from the interim “local” collector on up and have partnerships with building and home automation providers for development of energy related products and services. 

 

11.4.2.2.4	Satellite Network



The continuing deployment of Low-Earth-Orbiting Satellites (typically called LEOs) may result in a cost-effective solution for rural and remote areas where fixed networks (wired or not) are not technically feasible.   These technologies show promise, but have not yet gone beyond the pilot phase to full commercial production.  Currently, not all the LEOs have been deployed, which also results in “holes” where no satellite coverage is available. 



11.4.2.2.5	PCS/Cellular Network



PCS (Personal Communications Services) and Cellular networks are also technologies which may have the development of  niche meter reading applications in mind, although this is not expected to occur within the 5-7 year time frame.  The wait is largely due to FCC pressure on new PCS license holders to get infrastructure in place and utilized within 5 years (or lose the license).  Industry analysts forecast that initial PCS focus will be solely on voice and paging traffic and that the narrow capacity used by metering applications will not make an interesting market until other markets with more lucrative revenue potential have been exhausted. 



11.4.2.2.6	Broadband Network



Broadband networks have, by far, the greatest capacity and capability…but they also bear the greatest cost.  It is expected that eventually, as the market for advanced energy management services develops, direct interaction between consumers and their appliances or equipment will become possible through a variety of customer communication vehicles (television, phone, thermostat, and more).  However, it is voice and video (the entertainment market),  not meter reading and home automation, that will allow the cost-justification of broadband networks.  Broadband applications (including meter reading) are in pilot or demonstration phase at a number of utilities across the country, and although consumers respond positively in satisfaction surveys, they are currently receiving these services at no charge.  It remains to be seen whether the same satisfaction will result once the products are priced and offered commercially.     



11.4.2.3	Hybrids



There are numerous ways to combine the technology alternatives outlined above. For example:



1) 	Solid-state meters can be hooked up to any of the networks, combining the desired advanced functions of the electronics with the advantages of the network.



2)	It is possible to use one network component  (Power-Line carrier, for example) from the meter to the local collector, and then use another, (radio, phone, broadband) to transport the information the rest of the way



These are just a few examples of the flexibility that can be applied in order to achieve real-time metering for direct access.   



11.4.3		Defining Appropriate Scenarios�PRIVATE ��



The Metering and Communications Task Force, with review and  approval by the DAWG-C team,  developed four alternative direct access scenarios and four deployment schedules, resulting in a sixteen cell matrix.. The scenarios were presented to a variety of industry suppliers along with a request for pricing information.  The majority of the suppliers submitted at least some information, allowing the development of approximate cost ranges  for each scenario.  The results of that effort are presented in section 11.4.4 



11.4.3.1		Description of Request for Information



11.4.3.1.1		Scenarios



1)	100% Deployment of Real-Time Metering



	2)	100% Industrial, 100% Commercial, 40% Residential



		3)	100% Industrial, 25% Commercial and 10% Residential



		4)	100% Deployment for Users over 100 kW, as mandated by the CPUC decision



11.4.3.1.2		Time Frames for Deployment



		A)	1 Year: Beginning 1/1/97 and Completing 1/1/98

		

B)	Five Years: Beginning 1/1/97 and Completing 1/1/2002



		C)	Ten Years: Beginning 1/1/97 and Completing 1/1/2007



D)	Optimum timeframe as recommended by the Supplier 



11.4.3.1.3		Scenario Assumptions

	

Consumer Group Size

The study assumed 40,000 industrial consumers, 1.5 million commercial consumers and 8.5 million residential consumers, for a total of 10.4 million.

	

Consumer Distribution.

The study assumed for each consumer group a geographic distribution of  85% urban and 15% rural..



Metering Requirements

The study assumed the meter records data hourly, and may be polled daily or monthly using either onsite or remote access.



Size of the Project

Suppliers were requested to assume that they would receive a contract to implement the scenario for the entire State.



11.4.3.1.4		Pricing Assumptions



Metering System Definition

The metering system was assumed to include:

	

	1)	Meter module, including certification 



	2)	Meter installation and calibration.



3)	Communication infrastructure deployment (hardware and software) for collecting meter data.



4)	System Integration of the ongoing process of meter reading, lost data 'fixing', data storage, and making data available to required parties



5)	Operations &Maintenance



Pricing Breakdown Requested

		

1)	Initial deployment cost



2)	Ongoing cost of operations and maintenance



3)	Cost differential for urban vs. rural installation



	

11.4.4		Results of Information From Suppliers



Of the seven suppliers solicited, six supplied pricing information and the set of assumptions used to reach the numbers the provided.  Two additional suppliers provided information or pricing on at least one of the scenarios.  All pricing information was collated and minimum, maximum and average figures for each scenario and cost category were computed.  



In order to protect the confidentiality of the information provided, which is normally submitted through closed competitive bids, direct quotes from suppliers will not be made available through this report.  This approach was discussed in the working group meeting and approved.



In addition, it is important to recognize that suppliers were provided with very high-level, gross assumptions and were given only seven days to submit their information.  Therefore, the information can be interpreted as no more accurate than general ball-park figures, useful for order of magnitude, but requiring the application of significant additional effort to increase levels of accuracy.



Finally, although suppliers could have taken this opportunity to “game” the numbers in order to drive the results to a particular conclusion,  the analysis indicates that good faith efforts were submitted



11.4.4.1	Supplier Recommendations



The following recommendations can be extracted from the pricing and assumptions information provided by the suppliers:



1)  	100% deployment of real-time metering by 1/1/98 was not considered feasible from a cost or schedule perspective by all but one supplier, who recommends it as their most cost-effective solution  

2)	Two-thirds of the suppliers  recommended 100% deployment of real-time metering by 1/1/2002 as their most cost-effective solution

3)	One supplier recommends a phased approach based on the demographics of each service territory, but was unable to provide costing information based on the information provided  

4)	All suppliers submitted solutions which utilized multiple combinations of meters and communications networks in order to provide complete coverage 

5)	If deployment were geographic, as opposed to random, costs would be reduced 

6)	Increased costs to install in rural areas are largely associated with increased labor costs



11.4.4.2	Pricing Information



11.4.4.2.1	Scenario 1: 100% Deployment of Real-Time Metering



1A)	By 1/1/98



Average Total System Cost:		$1.2 Billion

Average Cost Per Customer:		$120.00



Range - Total System Cost:		$900M - $1.5B

Range - Cost Per Customer:		$90 - $150



Average Annual System Costs:		$240 Million	

Average Annual Cost Per Customer:	$25



Range - Annual System Costs:		$25M - $450M

Range - Annual Cost per Customer:	$3 - $50



No Lease Costs Submitted



1B)	By 1/1/2002

		 

Average Total System Cost:		$1.6 Billion

Average Cost Per Customer:		$160.00



Range - Total System Cost:		$870M - $2.4B

Range - Cost Per Customer:		$90 - $240



Average Annual System Costs:		$170 Million	

Average Annual Cost Per Customer:	$20



Range - Annual System Costs:		$12M - $470M

Range - Annual Cost per Customer:	$2 - $50



  		Range - Annual Leasing Costs:		$115M - $210M

		Range - Annual Lease per Customer:	$10 - $25



    	1C)	By 1/1/2007 - Same as 1B



11.4.4.2.2	Scenario 2: 100% Industrial, 100% Commercial, 40% Residential



2A)	By 1/1/98



Average Total System Cost:		$800 Million

Average Cost Per Customer:		$165.00



Range - Total System Cost:		$500M - $1.1B

Range - Cost Per Customer:		$110 - $220



Average Annual System Costs:		$155 Million	

Average Annual Cost Per Customer:	$30



Range - Annual System Costs:		$15M - $300M

Range - Annual Cost per Customer:	$3 - $60



No Lease Costs Submitted



2B)	By 1/1/2002

		 

Average Total System Cost:		$870 Million

Average Cost Per Customer:		$180.00



Range - Total System Cost:		$520M - $1.2B

Range - Cost Per Customer:		$90 - $240



Average Annual System Costs:		$110 Million	

Average Annual Cost Per Customer:	$25



Range - Annual System Costs:		$6M - $310M

Range - Annual Cost per Customer:	$2 - $65



  		Range - Annual Leasing Costs:		$60M - $180M

		Range - Annual Lease per Customer:	$11 - $20



    	2C)	By 1/1/2007 - Same as 2B



11.4.4.2.3	Scenario 3: 100% Industrial, 25% Commercial, 10% Residential



3A)	By 1/1/98



Average Total System Cost:		$330 Million

Average Cost Per Customer:		$270.00



Range - Total System Cost:		$140M - $550M

Range - Cost Per Customer:		$110 - $450



Average Annual System Costs:		$40 Million	

Average Annual Cost Per Customer:	$32



Range - Annual System Costs:		$5M - $75M

Range - Annual Cost per Customer:	$5 - $60



No Lease Costs Submitted



3B)	By 1/1/2002

		 

Average Total System Cost:		$250 Million

Average Cost Per Customer:		$200.00



Range - Total System Cost:		$135M - $400M

Range - Cost Per Customer:		$110 - $300



Average Annual System Costs:		$30 Million	

Average Annual Cost Per Customer:	$25



Range - Annual System Costs:		$1.5M - $77M

Range - Annual Cost per Customer:	$1.50 - $65



  		Range - Annual Leasing Costs:		$10M - $20M

		Range - Annual Lease per Customer:	$10 - $15



    	3C)	By 1/1/2007 - Same as 3B



11.4.4.2.4	Scenario 4: 100% Deployment for Customers > 100 kW



4A)	By 1/1/98



Average Total System Cost:		$145 Million

Average Cost Per Customer:		$1100



Range - Total System Cost:		$60M - $230M

Range - Cost Per Customer:		$175 - $2000



Average Annual System Costs:		$670 Thousand	

Average Annual Cost Per Customer:	$3



Range - Annual System Costs:		$280T - $1M

Range - Annual Cost per Customer:	$3



No Lease Costs Submitted 



4B)	By 1/1/2002

		 

Average Total System Cost:		$70 Thousand

Average Cost Per Customer:		$450



Range - Total System Cost:		$60T - $80T

Range - Cost Per Customer:		$200 - $700



Average Annual System Costs:		$600 Thousand	

Average Annual Cost Per Customer:	$2



Range - Annual System Costs:		$140T - $1M

Range - Annual Cost per Customer:	$1.25 - $3



  		Range - Annual Leasing Costs:		$9.6M - $21M

		Range - Annual Lease per Customer:	$240 - $500



    	4C)	By 1/1/2007 - Same as 4B



11.4.5		Conclusions About Alternative Technology Options



The goal of the exercise was to provide the Commission with a general impression of  implementation costs and to discover trends or variances among the various combinations of scenario and timeframe.



In evaluating the pricing figures, the following observations are of note:



1)	The impact of a 1 year deployment was significant.  Most suppliers found the scenarios based on this timeframe unfeasible, and did not even submit figures.  Of those submitting figures, the variances between min and max stayed constant over all 4 scenarios, suggesting that density was not a determining factor in this instance.

2)	The differences in pricing figures for 5 year vs. 10 year deployment timeframes was nominal, suggesting that 5 years is the optimum period for deployment and that slower deployment does not result in installation or manufacturing economies 

3)	The increase in costs per customer in scenarios 3 and 4 (compared to 1 and 2) reflect the higher costs (in advanced metering and phone-based communications) which characterize large commercial and industrial metering

4)	The increase in costs per customer between Scenario 1B and Scenario 2B are a direct reflection of the lower residential penetration of Scenario B (100% residential vs. 40% Residential). 

5)	Conclusions on the basis of average costs have little value as the input from one the suppliers skews average costs upward.

6)	Features offered by the suppliers included support for real-time metering requirements with several suppliers offering additional features (on-request reads, outage detection, tamper notification) as part of the total cost and others offering them for additional fees.   



To cover large geographic areas, fixed network solutions, on a purchase or leased basis, provide the lowest cost alternative and can be deployed in volume much more quickly than hard-wired telephone based systems.  With a large deployment, the cost per customer for the fixed network solution is approximately $100 (one time cost) and under $1.00 per meter per month (ongoing service charge), although these numbers reflect overall system averages.  Costs for industrial and large commercial customers are likely to be slightly higher and those for residential and small commercial customers lower based on costs to serve and metering preferences.   In contrast, hard-wired phone line installations cost between $1,000 - $2,500 per meter (one time cost) and $18.00 - $30.00 per meter per month (ongoing service charge). 



While both of these technologies are most appropriate in different situations, it should be noted that there is a break-even point.  If  more than 20,000 customers required a real-time meter, a fixed network solution would be most appropriate, regardless of where the customers were geographically located.  The installation of this type of system also enables customers to "hook on" to  the system in the future with more of a "plug and play" process.  The major issue with this scenario, however, is if just over 20,000 customers elect the real-time metering, who pays for the network that has been installed system wide that is capable of providing service to all customers.  This issue of affordability may not be as much of a concern if the majority of these customers were industrial and commercial customers, whose costs would still be lower than if the phone option were utilized



If less than 20,000 customers require real-time metering, it would be more cost effective to install individual meters with phone lines.  While it makes economic sense to use this technology, installation issues would need to be addressed immediately, as these installations are currently time consuming and resource intensive. 



Finally, installation of a fixed network pre-supposes that there is a party or parties willing to invest the capital required to provide universal real-time metering to all customers in order to facilitate retail competition.  Given the ancillary benefits of fixed networks mentioned in Section 11.2, including benefits for customers who have not yet elected direct access, this option should not be summarily dismissed from consideration  simply because it requires wide-scale deployment of infrastructure. 



The next section, 11.5, takes this discussion to the next level, that of who should own and control the metering and communications system. 

�11.5	Metering and Communication Systems Structural Alternatives



Two main themes of Chapter 11 are: 1) that information flows of various kinds are essential to the success of a competitive electric services marketplace, and 2) that different parties have different needs for and concerns about information flows, not all of which appear fully compatible.  �PRIVATE ��



Historically utilities have controlled the metering function, including retrieval of data from the meter and the ultimate processing of the data to render a bill for the customer.  In the great majority of cases the utility has also owned and operated all equipment used in these related activities.  In a few instances the utility has contracted out one or more of these activities, but has continued to exercise control over them.[1]  Subsection 11.5.1 will review the distinctions among ownership, control and performance of the work. Subsection 11.5.2 will review structural alternatives for  metering and communication systems activities.



CPUC D.95-12-063 can be interpreted to say that all of these component services remain the exclusive role of the UDC, unless and until the CPUC makes other decisions in the unbundling/rate design aspects of restructuring.[2]



This section addresses important policy questions which the CPUC must resolve relatively soon, including questions about the role of the UDC versus other potential providers of metering and communication system services.  While these issues appear to have been formally assigned to the Ratesetting Working Group, their impact on the implementation of direct access require that they be addressed in this report.  This is a specific example of the general phenomenon of substantial interdependency among the various working groups' assigned topics,  discussed with the CPUC at scoping workshops and checkpoint meetings. There is need for the CPUC to have a decision-making process that weaves together input from various forums in its next level of more detailed restructuring decisions.



Further, some of the options discussed in section 11.5.2 could not be implemented immediately; thus, this discussion should be understood in the context of a multi-year time frame, with the UDC playing a transition role even in those options where ultimately the UDC is no longer the exclusive provider of these services.



11.5.1	Distinguishing Among Ownership, Control, and Performance of Work for Metering and Communication Systems



Ownership, Control, and Performance of Work are different dimensions connected to the provision of metering and communication systems enabling Direct Access.  This section reviews the differences between them, and identifies the major dimensions of concern for the policy decisions that the CPUC must make in the coming months.



11.5.1.1	Ownership



In D.95-12-063, the Commission states that, “All customers will be individually responsible for the cost of the meter installation, and can opt to pay for it on their bill in reasonable installments that avoid severe bill impacts or hardships.” The decision further suggests that a customer may purchase a real time meter to advance his access to virtual direct access.  It is important, however, to define the term meter or metering.  We are interpreting it to mean the real-time meter, the installation of the meter, and the infrastructure and supporting systems that enable the collection, storage, retrieval, and delivery of metering information. 



Under the restructuring of the industry proposed by the CPUC, the possibility is raised that new parties could eventually be involved in the ownership of various elements of the metering and communication systems that will be developed to replace the current equipment. Whether the customer, specialized operators of various items of equipment, or others will want to own this equipment is an economic question dependent in part on the results of the Ratesetting working group and in part on the likelihood that the parties making the investments,  whether regulated by the CPUC or not, need to see a high probability of recovering their investment and a reasonable rate of return on it. While it may be feasible for various parties to own one or more components of the metering/communication system from a logistical standpoint,, the financial feasibility has yet to be determined..



While it may not always be to one’s best interest to actually own a particular thing, the right –the option-- to own the things we need to live is thought by some to be central to our understanding of a free society.  Individuals own outright such exceptional things as office buildings, aircraft, and even public utilities.  The urge to decide, however efficiently, for others what they do or do not need to own is dangerous, and should be resisted unless the actual private ownership, per se, of such a good is incompatible with its public function.  Electric Distribution Systems, because they alone, in any one service territory, convey a poorly-substitutable public necessity, must be owned by appropriate legal entities, lest one private party act unilaterally to the substantial injury of his neighbor. It may be more appropriate for customers to own –or at least have the right to own-- any equipment which serves only their own premises, especially if the management of that equipment, implied by ownership, is unlikely to pose a risk to the public at large.



11.5.1.1.1	Alternative 1: Customer Ownership



End-use customers shall have the option to decide if they want to own their meters and control the meter data, or select a company to provide that service, or allow their UDC to provide all metering functions. Customers who are not satisfied with the value of services from their vendor should be allowed to shop the market for a competitive meter with the “value added” features desired or return to their UDC. The customer needs to rely on regulated safeguards to assure that meter certification and minimum manufacture standards are established and enforced and that meter data conforms to universal standards for format and availability. No other restraints need occur. At this critical time, the CPUC should not close the option for customers to own their meters or to control their electricity usage data.  To assume that only the utility monopoly is capable of satisfying customer meter needs appears to be totally inconsistent with the fundamental principles of Direct Access.



If one assumes that the elemental connection to �tc  \l 5 "11.5.1.2.2	Control of Non-Customer-owned Equipment"�electric service is provided primarily, not to any residential or non-residential tenant of real property, but to the owner, the implications for a tenant to elect Direct Access are unclear.  Tenants, of course, enjoy certain rights in billing if they are the customer of record and charged for the service they use.  But owners exercise reasonable control over the nature of that electric service, even including the decision whether they or their tenants are to be the electric service customer.  Property rights at a premise tend to determine control over goods and services appurtenant to the premises, regardless of whether those appurtenant facilities are owned or not.  



		Pros: 	Customer Ownership has the following advantages:



1)  	The customer’s right to select, own and control meters and meter information is fundamental to Direct Access. 

2) 	Improvements in meter technology will advance at a greater pace and to higher levels if the meter industry must respond to millions of customers rather than a few UDC’s



		Cons: 	Customer Ownership has the following disadvantages:



1)  	In general, customers are not knowledgeable in the sophisticated, technological aspects of metering equipment and, therefore, may make poor decisions.

2) 	UDC’s are in the best position to provide large volume of metering equipment and can bargain for superior price and value. (However, this buying power could be used to provide lower cost meters to customers, allowing for both customer ownership and profit potential for the UDC     as a reseller of meters.).

3)	If ownership is a requirement, some customers may never take advantage of Direct Access

4)	Because the meter is a component of the UDC’s distribution system, the acts of one private party could result in substantial injury, damage or inconvenience to his neighbor

5)	The existence of energy theft suggests that it may be inappropriate to allow customers free rein in the metering arena

6)	Customers should not own their own meters because they are not equipment which serves only their own premise, the information extracted from the device is used by multiple market participants

7)	If Customer is defined as the premise owner and therefore the only acceptable meter owner, then tenants may be included or excluded from participation in direct access against their wishes

8)	Real-time measurement capability, not meter ownership, is the only fundamental requirement for direct access participation





11.5.1.1.2	Alternative 2: 	UDC Ownership 



Discussions of non-UDC ownership inevitably focus on the meter, which historically has been the connection for usage measurement.  The utility has traditionally carried a substantial investment in the meters installed in the field and those carried in the associated meter shop inventory in authorized rate base.  The ongoing costs of personnel and other expenses were recovered as costs as an element of necessary revenue requirements.  In a few instances the utility has contracted out metering and data collection. This may result in a shift of the mix of investment and expenses toward expenses, but only in situations where the utility elects to divest itself of all meters. In the restructured environment, the utility will retain its role as the meter owner and supplier for all non-direct access customers.  



For direct access customers, the UDC recognizes that customers electing direct access (physical or virtual) will be responsible for bearing the cost of the meter, which, in theory, they can do through the UDC or via their own sources.  The UDC, as it does today, will continue to stock a variety of meters to meet customer specific needs, but is fundamentally less interested in who owns the meter than it is interested in maintaining control of  the end-point of its distribution system (which is the meter).



What is typically forgotten in Direct Access discussions of who should pay is the communications system required to collect and deliver hourly information to all of the parties which require it.  Evaluation of the technical alternatives in Section 11.4 indicate that there are a number of options which could provide other service benefits to all distribution customers, regardless of their direct access preference, using the infrastructure installed.  To the extent that UDC ownership of the communications system(s) would result in improved non-discriminatory distribution service, the UDC should retain ownership and/or control of those systems.      



		Pros: 	UDC Ownership has the following advantages:



1)  	Scale economies available to the UDC will result in comparatively lower costs for all customers who elect direct access

2) 	As a regulated entity, the UDC can provide non-discriminatory metering and communications services to retailers, thereby encouraging retail competition in energy supply and services

3)	All customers receive the benefit of the communications system 



		Cons: 	UDC Ownership has the following disadvantages:



1)  	If UDC’s are allowed to continue to own meters and to control the meter data, the results of that decision will stifle competition unless regulations are implemented for the  communication of the information

2) 	the UDC is not currently perceived as retailer-neutral.



11.5.1.1.3	Alternative 3:	Provider Ownership



Energy Service Provides should have the right to own the metering and data systems which they employ to serve their customers.  Their systems should however, be flexible enough to equally accommodate customers who wish to provide their own premises equipment as those who wish their ESP to do that for them.  At the point at which the system consists of central equipment and the inter-customer network of communications, it is imperative that the competitive, private marketer of Electric Service should be able to exercise substantial control over those systems employed to meter, communicate with, and bill its customers. 



		Pros: 	Provider Ownership has the following advantages:



1)  	Customer segments desired by a retailer are likely to receive attractive inducements to sign up (including metering)

2) 	The provider can retain control of his own information



		Cons: 	Provider Ownership has the following disadvantages:



1)  	Reliability and safety of the distribution system may suffer

	Non-desirable segments will never be offered competitive access

Provider control of information is likely to raise barriers to consumer choice and stifle competition



11.5.1.2	Control



Control is defined as the ability to make decisions, enact policy and select alternatives for the business function under discussion.  The activities to be controlled are the operations, maintenance and installation activities (performance of work) associated with usage measurement for metering, data acquisition and data delivery . 



This issue was so important to the stakeholders that subsection 11.5.2 is solely devoted to addressing proposed alternatives.  



It is important to note, however, that the definition of control over metering and communications  does not extend itself to equipment installed beyond the meter on the customer’s premise. Customer-owned premises equipment would still be subject to any appropriate regulation, presumably to ensure the security and stability of the overall system, but irrespective of ownership, customer premises equipment should be controlled by the party which has the most to lose, should that equipment be poorly managed.  A legitimate interest in control occurs whenever one is at risk for the consequences of the control which is exercised.



11.5.1.3	Performance of Work for Metering and Communications Systems



Regardless of the Commission’s decisions on ownership and control, the question of who will actually perform metering and communications activities must be addressed.  This subsection breaks metering and communications activities into three basic categories: 1) Operations, 

Maintenance and 3) Installation. The subsections below define each of these categories.



There are basically two alternatives for who should perform this work, the utility and a (potentially 3rd) party elected by the controller of the metering and communications system.  To avoid redundancy, the utility alternative is presented such that the advantages and disadvantages are used to articulate both sides of the discussion.



11.5.1.3.1	Operations



Operation of the metering and communications system entails data collection, validation and delivery of usage measurement.  In addition,  it includes a very limited set of services that are closely linked to the distribution system:  providing physical connection and disconnection to and from the distribution system and providing outage reporting services. 



Usage Measurement    

Operation of a metering system for usage measurement has traditionally been dominated by the meter aspects of the business.  The sophistication of the meter was a function of the detail and complexity of the required measurement.  The meter reading function served to transport the measurements from the meter to the billing center.  The most common approach has been to send a human meter reader to the service location equipped with a hand-held computer. Collected measurements were later entered into computer data systems for bill processing and archiving.  The efficiency of conventional meter reading is dependent on 1) scheduling all meters in a geographic area to be read at the same time, 2) designing a path from meter to meter that minimizes travel time between meters and 3) spending as little time as possible actually downloading or entering measurements from each meter.  The introduction of the competitive retail market will significantly reduce meter reading efficiencies. 



Essential Customer Services     

The introduction of a competitive retail market should benefit consumers financially, while not resulting in undue confusion or decreased safety.  There are a number issues directly affecting consumers of electric service, regardless of provider.



Consumers moving to new residences still need to have their electricity turned on.  Today, they know who to call, but this may be less clear in a competitive market  

Consumers will also require disconnection, whether at their own request, or due to failure to meet payment agreements.  Consumers need to know what personnel are allowed to perform this disconnection and, where disconnection is the result of switching among suppliers,  should be able to transition without ever losing power. 

When the lights go out, or live wires are lying in the street, the consumer needs to know who to call.  These situations transcend issues of retail energy supply, they are public safety issues.    



Access to Usage Measurement

A flexible means to deliver data to all interested parties is an essential requirement of the metering and communications systems operator.  All authorized parties must be able to access the information they are entitled to , and no more.   



11.5.1.3.1.1		Alternative 1: 	UDC Operates Metering and Communications System 



The UDC is the logical choice to operate the metering and communications system. It can serve both providers and consumers as a neutral, regulated provider of cost-effective measurement services.  



			Pros: 	UDC Operation has the following advantages:



	1)  	Scale economies available to the UDC will result in comparatively 	lower costs for all customers who elect direct access

	2) 	As a regulated entity, the UDC can provide non-discriminatory 	metering and communications services to retailers, thereby 	encouraging retail competition in energy supply and services

	All customers receive the benefit of the communications system 

			4)	Customers will not suffer redundant costs for basic metering 					services when performed by multiple companies operating in the 					same territory

			5)	UDC operation does not preclude an ESP from offering advanced 					energy services, or from choosing to act as the customer’s agent in 					its dealings with the UDC



			Cons: 	UDC Operation has the following disadvantages:



If UDC’s are allowed to continue to operate metering, the results will stifle competition unless regulations are implemented to communicate the information

	The UDC is not currently perceived as retailer-neutral.

	3)	It is feasible for a separate organization to read these meters and to 			provide  the data to others for their commercial purposes

			4)	The operation of a metering or communications system can be 					specified along any appropriate performance standard



11.5.1.3.2	Maintenance



Maintenance typically consists of activities associated with the asset base, including certification, quality assurance, field accuracy testing, field safety testing, removal, repair and return of defective equipment to the manufacturer.



There are basically two alternatives for who should perform this work, the utility and a (potentially 3rd) party elected by the controller of the metering and communications system.  To avoid redundancy, the utility alternative is presented such that the advantages and disadvantages are used to articulate both sides of the discussion.



11.5.1.3.2.1	Alternative 1: The UDC will continue to maintain metering and communications systems



The UDC will be responsible for maintaining all metering. As mentioned above, the meter is the end point of the UDC’s distribution system.  It is essential that all customers connected to this system receive consistent, safe and reliable service.  In order to ensure this high quality service, the distribution system must be properly maintained.  The Commission recognized this in their December 20th decision when they state “ In the restructured industry, they (utilities) would continue their obligation to provide non-discriminatory distribution services to all customers, including direct access customers in their service territories.”  UDC PBR mechanisms would be structured to focus on utility performance in this critical category, ensuring that the utilities continue to provide quality distribution services and do not jeopardize service reliability or safety as it relates to distribution.  Recent observations of restructuring in the UK suggest that even when metering activities are open to competition,  95% of the customers chose  the Regional Electric Company (their UDC) to perform these activities.



Non-discriminatory maintenance services ensure that meters are reporting the information accurately.  Given the number of parties with a vested interest in usage information (whether for forecasting, reconciliation or billing) the impact of improper calibration, improper installation, incorrect record keeping (ex. Meter multiplier), or missing information is multiplied.  The impact of downstream correction once the errors are identified and corrected adds additional complexity.  Furthermore, the impacts of inaccuracies are felt not only by the customer with the problem, but by all customers, as these errors impact forecasting and reconciliation. This is remarkably different than in the past, where meter accuracy concerns have generally been associated with addressing customer high bill complaints or investigating theft detection as a result of tampering with the meter or its settings.  Increased numbers of electronic meters for higher end commercial and industrial accounts will only exacerbate the need for accuracy.



		Pros: 	UDC Maintenance has the following advantages:



1)  	The UDC has the expertise and equipment to perform these activities

2) 	Maintenance services are part of the overall distribution system and should benefit all customers, not just those electing direct access

3)	UDC maintenance ensures safety, accuracy and reliability



		Cons: 	UDC Maintenance  has the following disadvantages:



		1)  	It is perfectly feasible for meter maintenance to be handled by 					specialized, licensed personnel.[2]

		2)	The maintenance of a metering or communications system can be specified 				along any appropriate performance standard. 



11.5.1.3.3	Installation



In the December 20, 1995 decision, the CPUC states the following regarding meter installation, “Our primary concern, is that our oversight of the utility includes the assurance that these services meet specific service, safety, and reliability standards.  Therefore, we are requiring the investor owned utilities to install the new RTP or TOU meters”.  Once again, the CPUC affirmed that the UDC will continue to be responsible and held accountable for the distribution system, of which the electric meter is a component.



There are basically two alternatives for who should perform this work, the utility and a (potentially 3rd) party elected by the controller of the metering and communications system.  To avoid redundancy, the utility alternative is presented such that the advantages and disadvantages are used to articulate both sides of the discussion.



11.5.1.3.3.1	Alternative 1:	The UDC Should Perform Installation



There are safety reasons for the UDC to maintain this responsibility.  The electric meter socket is essentially a live switch, that if handled improperly, is life threatening.  While local government authorities currently have and are expected to retain accountability for the inspection of customer wiring, this activity occurs prior to the installation of the meter.  If the wrong meter is installed, or the meter is installed improperly, hazardous conditions are created which can cause harm to anyone who inadvertently or advertantly accesses the meter or the panel, including utility personnel.  



The installation activity itself requires working with a “hot socket” and requires special training to perform without risk of injury.  This is particularly true of complex services (poly phase), such that some UDCs have  modified their internal policies to restrict installation and maintenance of these services to meter shop personnel ,who have higher qualifications and are professionally trained to work with complex metering systems safely.  



 These employees also ensure that the entire metering system (meter, CTs ,PTs) is accurately operating as one unit once the installation is complete, as errors affecting accuracy have greater potential for revenue impact at these installations.



		Pros: 	UDC Installation has the following advantages:



1)  	The UDC has the expertise and equipment to perform these activities

2) 	Improper installation will negatively impact the overall distribution system, so it needs to remain part of the UDC responsibility

3)	Ability to bring adequate resources to bear to meet CPUC schedule

4)	More likely to be able to take advantage of scale economies to reduce costs as installer for all retailers

5)	Most knowledgeable about customer base and geographic territory



		Cons: 	UDC Installation  has the following disadvantages:



		1)  	It is perfectly feasible for meter installation to be handled by 					specialized, licensed personnel.[3]

		2)	The installation of a metering or communications system can be specified 				along any appropriate performance standard. 





11.5.2	Structural Alternatives for Metering and Communication Systems Services



The activities discussed in Subsection 11.5.1 attempted to address particular aspects of metering and communications on a standalone basis. What is less obvious, but more important, is determining what party will exercise control over the complete set of metering and communications system activities.



The control perspective is one crucial element of the decisions that must be made to ensure that these services are available by 1/1/98 and beyond. In the various assigned commissioner rulings guiding this working group and the ratesetting working group, the CPUC may be open to revising its determination that these activities must be retained by the UDC, but the explicit process that might be followed for this decision to be made is unclear.  In order to facilitate an informed debate about these control decisions, this subsection identifies and discusses several alternative organizational structures that would control the metering and communications systems necessary for direct access and future unbundling. 



The operation, maintenance and installation of metering, communication systems and consumption history database services for electricity consumers are essential services required for the commercial operation of specific direct access transactions, for a broader direct access market which includes aggregators, and for the regulated monopoly distribution functions. While at least five different organizational models have been identified that could be used to control these services, they fall into two major categories, regulated models and competitive models. The distinguishing feature of the two alternatives is control over these functions, within each one there are a variety of options described which can be further augmented by various options for contracting specialized services. The third alternative is a hybrid of the regulated and unregulated models.  



The following sections describe the three alternatives and their options: 1) Regulated Alternatives: A) the electric UDC, B) a monopoly information services provider, and 2) Competitive Alternatives: A) the energy service provider, B) several competing standalone information services companies, 3) Hybrid Alternatives: A) a stakeholder-owned information clearing house. For each of these alternatives, the assessment will address the general features of the organization and its ability to perform metering, data communication, and consumption history database activities.  Each organizational model has some advantages and some disadvantages.



11.5.2.1	Alternative 1: Regulated Models



From the perspective of metering, communication systems, customer consumption history database maintenance, and bill processing, a regulated alternative would have the same responsibilities as the current IOU.  A regulated monopoly would control  most or all of the component services for operations, maintenance and installation, and would be subject to cost containment under PBR mechanisms.  



Services Offered  

Usage measurement, billing and pricing broadcasts could be offered as standard and optional services that the customer or ESP could elect, provided the minimal requirements met ISO/SC needs.  Optional services could be based on customer class differences, density, and/or various customer industry-specific or ESP needs. Due to large size and degree of territory coverage, regulated entities are more likely to expand beyond basic service functions into multiple energy (electricity, natural gas) and other commodities (domestic water, sewage), based on their selection of a metering and communications system.. 



		Pros: 	Regulated models have the following advantages:



1)  	Energy service customers encounter no problems shifting to/from suppliers (ESP or UDC) 

2) 	It is relatively easy to preserve a continuous consumption history

3)  	Easy regulatory oversight 

4) 	Metering costs are reduced due to scale economies

5)  	Coordination of ISO/SC/UDC/ESP requirements less cumbersome than competitive models

6)	Continued regulation of metering results in improved competition for customers in generation and retail services

7)	All customers benefit without cost-shifting regardless of energy supplier/retailer

8)	Scope of responsibility permits wide deployment of low-cost density-based technology solutions without precluding additional alternatives for customers who desire them 

9)	Regulators have easy access to information needed



	Cons:	Regulated models have the following disadvantages:



1)	Once universal coverage implemented, monopoly status might induce more limited technology innovation than in competitive alternatives 

2)	PBR mechanism may provide less pressure for cost reduction compared to competitive alternatives 



11.5.2.1.1	Option 1-A: Electricity UDC



The Commission assigned this responsibility to the UDC in their December 20th. decision when they stated “ In the restructured industry, they (utilities) would continue their obligation to provide non-discriminatory distribution services to all customers, including direct access customers, in their service territories. ”. The  meter is the end point of the UDC’s distribution system.  It is essential that all customers connected to this system receive consistent, safe and reliable service.  In order to ensure this high quality service, the distribution system must be properly operated and maintained. If some customers are improperly connected , their metering could have a negative impact on all other customers.  To ensure consistent, safe and reliable operation of the entire distribution system, the Utility Distribution Company (UDC) should continue to be the sole provider of metering for all customers on their distribution system.



General Features of the Organization. 

From the perspective of metering, communication systems, customer consumption history database maintenance, and bill processing, an electric UDC could be imagined to have the same responsibilities as the current IOU.  It would be a regulated monopoly that continues to provide all of the component services of the distribution function and receives compensation for that service through the distribution charge.  As a point of regulated stability during the implementation of competitive direct access,  the UDC can continue to focus on providing superior distribution services to all customers. 



Services Offered  

The technology expertise and capabilities in routine metering , specialized metering and bill processing that the IOUs have developed and are continuing to improve would be retained and all ESPs could elect to take advantage of  them. Usage measurement, billing and pricing broadcasts could be offered as standard and optional services that the customer or ESP could elect, provided the minimal requirements met ISO/SC needs. UDC control also ensures that meters are accurate, that new meter designs are certified before being installed, that specialized meters are available to customers, that the metering activity is conducted on a timely basis to ensure cash flow, that privacy of metered data is maintained as required by statute and that the distribution system continues to operate in a safe and reliable fashion. Third,  the regulated utilities currently have systems and processes in place to provide meters to its customers.  These include but are not limited to, competitive procurement contracts that take advantage of economies of scale, electric meter shops that are responsible for meter inventory management, acceptance testing, calibrations, meter repair, etc., quality assurance personnel that perform meter testing and certification.  Optional services could be based on customer class differences, density, and/or various customer industry-specific or ESP needs. UDCs may also elect to extend services functions into multiple energy (electricity, natural gas) and other commodities (domestic water, sewage), based on their selection of a metering and communications system.. 



		Pros:	Electricity UDCs have the following advantages:



		1)	the quickest option for providing direct access by 1/1/98

		2)	no changes in current UDC responsibilities are made, and existing utility staff resources and expertise remain in place and are not disrupted

		3)	regulated utilities currently have systems and processes in place to provide meters to customers

		4)	minimal changes to privacy statutes for customer usage data

		5)	experienced in the maintenance of consumption history

		6)	regulated utilities already operate meter shops, and thereby offer lowest cost meter inventory, testing, certification, repair and other costs of operations

		7)	minimizes customer confusion for outage and basic service calls

		8)	familiarity with territory and customer based served results in better quality of service

		9)	the reliability and safety of the distribution system remains intact

		10)	non-DA customers also receive the benefit from whatever metering and communications system is installed 



		Cons:	Electricity UDCs have the following disadvantages:



		1)	potential for higher costs than monopoly INFOCO if  natural gas and other commodities are excluded due to regulation and cost accounting complexities

		2)	coordination with ISO and/or SC requirements may still be more cumbersome than for a singular INFOCO monopoly;

		3)	multi-site customers across two or more UDCs still have data coordination issues; and

		4)	competitive direct access suppliers may require proof that UDCs adequately protect data from access by their own affiliates



11.5.2.1.2	Option 1-B: Monopoly INFOCO



A regulated monopoly that meters, routes data across communication channels, maintains customer consumption history databases, and possibly renders bills for other organizations is an alternative option to multiple regulated UDCs performing this function.  The term INFOCO has been developed to describe a standalone organization that conducts metering and communication services organization.[4].  Like a UDC, it provides opportunities for economies of scale and greater expertise through specialization in functions that would not be likely for smaller companies.



General Features of the Organization.  

The statewide monopoly INFOCO is an organization that is limited to metering, communication systems, consumption history database maintenance, and perhaps data processing for billing. It would not have responsibility for operating and maintaining the distribution system.(sometimes referenced as a LINECO).



Services Offered.  

An INFOCO monopoly would offer the same services that multiple UDCs would offer.

	

		Pros:	An INFOCO monopoly has the following advantages:



		1)	lowest cost per unit by having universal coverage and multiple commodities(electricity, natural gas, domestic water);

		2)	multi-site customer using a single ESP may have fewer problems obtaining consolidated bills;

		3)	advantages in dealing with vendors by virtue of large size

		4)	consumption database keeps seamless history across ESPs and LINECOs

		5)	no affiliate relationships to guard against

		

		Cons:	An INFOCO monopoly has the following disadvantages:



		1)	least cost pressure or need to introduce technology by its monopoly status

		2)	to retain expertise, personnel and infrastructure, a monopoly INFOCO would have to be formed  by "spin-offs" of the existing UDCs, requiring UDC compensation for asset turnover or monopoly INFOCO CTC charges

		3)	likely disruption and confusion when UDC functions shifted to INFOCO and reconciled

		4)	requires statutory changes concerning privacy

		5)	INFOCO management of metering will have a negative impact on the safety and reliability of the distribution system

		6)	single point of failure for database and communications systems

		7)	will increase the amount of regulatory oversight required

		8)	difficult to have in place by 1/1/98



11.5.2.2	Alternative 2: Competitive Models



A number of competitive alternatives exist.  To many, the greatest advantage of these models is simply their unregulated status.



General Features of the Organization  

Because of its competitive nature, it is difficult make generalizations about the features of competitive models.  Each one will look somewhat different based on its goals. However, competitive models do have some common attributes, such as profitability, customer/market- focused,   quick to move and entrepreneurial spirit. 



Services Offered

Services offered will be tailored to the market that competitor is targeting.  This model is likely to offer the minimum information required by regulation for ISO settlement, etc. so that resources can be devoted to providing services that consumers will pay for.

   �		Pros:	Competitive Models have the following advantages:  



		1)	meter and data storage choices likely to be under strong cost reduction pressures, providing a benefit to the customer;

		2)	technology diversity may introduce new products faster and be used to 					differentiate a particular company

		3)	customers are perceived to have more choice



		Cons:	Competitive Models have the following disadvantages:



		1)	lack of scale economies likely to limit potential for competitive cost reductions

		2)	more difficult for customers to transfer among market participants

		3)	lack of experience in metering, communications, or billing

		4)	multiple companies create problems with assembling statewide data on timely basis for use by government;

		5)	ensuring compliance with privacy of usage data is more complex in a competitive setting than for regulated monopolies;

		6)	lack of universal penetration will preclude some technologies;

		7)	multiple firms increase complexity of providing usage information to ISO and/or SC on a timely basis;

		8)	dedicated systems likely to be underutilized, thus increasing costs per unit;

		9)	competition might result in loss of market share and demise of firm with disruption to customers.

		10)	reliability and safety of distribution system likely to suffer 

		11)	customers that lack appealing market characteristics never receive the benefits of competition



11.5.2.2.1	Option 2-A:  Energy Service Provider



The energy service provider (ESP) is a natural consideration for metering, communication of metered information, and data processing to render a bill.  Certainly billing is a natural function of a commercial business, but few businesses have to undertake complicated usage measurement at the customer's site and measurement transfer protocols to move these measurements to a central location as precursors to billing.  Furthermore, the ESP may only be obtaining approximately one half of the total electricity revenue for some small customers, with revenues for distribution system fees, public benefit programs, and CTC requirements easily surpassing the ESP energy bill in early years of the direct access period.  The existence of these sizable revenue flows to other organizations suggests shared usage of metering and communication systems results among the ESP and other service providers and regulated entities will be necessary if the ESP performs this portion of component services.



General Features of the Organization. 

The organizational focus of a bilateral contract supplier or aggregator is oriented to matching generation supplies with customer loads. The relatively larger number of ESPs that can be expected versus other more centralized entities that might provide metering and communication services implies that a strong ESP role will require coordination efforts by the scheduling coordinator to ensure aggregate data needed by the ISO is available.  Maintenance of a continuous consumption history across several private energy suppliers when the customer has switched would impose burdens not usually encountered in competitive businesses.



Services Offered  

An ESP would conduct usage measurement with devices that served its needs most economically, and would be less inclined to be interested in the optimal methods to collect the information that others might require.  The measurement, interim recording, and transmittal to the communication system would be accomplished using in-meter, standalone data storage devices, or communication system equipment selected to meet the ESP's needs. Meter certification would conform to standards established for the ESP, and it would meet this minimum standard through its own staff or contracting out this activity.  Meter inventory management would be conducted as a business decision of the ESP, which might follow quite different practices than have traditionally been followed by integrated IOUs.



		Pros:	The energy service provider has the following advantages:



		1)	customers are free to exercise choice 

		2)	customers may receive special metering deals to sign with an ESP



		Cons:	The energy service provider has the following disadvantages:



		1)	maintenance of continuous data histories will suffer, ultimately resulting in higher ISO imbalance costs

		2)	government would find it much more difficult to assemble timely statewide data compared to the more concentrated alternatives;

		3)	some poor performing technologies or business practices selected;

		4)	ensuring compliance with privacy of usage data if customer data is in the hands of firms who can gain competitive advantage from it will be harder

		5)	no scale economies compared to any of the other alternatives, thus increasing costs for the consumer;

		6)	lower competence of O&M personnel as a result of the smaller scale operation;

		7)	some communication systems precluded by low penetration rates resulting from fragmentation of the market;

		8)	communication systems complexities likely to exceed resources/competencies/experience of energy suppliers

		9)	reliability and safety of distribution system likely to suffer more than under any other option

		10)	Scheduling Coordinator role becomes more complex and prone to error

		11)	no incentive to provide pricing signals or load shedding signals for arrangements outside of the ESP (ex. ISO ancillary services)

			

11.5.2.2.2	Option 2-B: Multiple, Competitive INFOCOs



In this option, multiple competitive INFOCOs exist to serve the mutual needs of ESPs, regulated distribution companies, and others needing information about energy usage.  It provides opportunities for economies of scale and greater expertise through specialization in functions than would be likely for individual energy service companies, but not as great as those provided by a single INFOCO.  It also provides a buffer between the services of the ESP and the customer by performing a customer service function that, if grouped with generation services, could provide a competitive advantage to the incumbent supplier over its competitors.  



General Features of the Organizations.  

The organizational scope of a competitive INFOCO firm is identical  to that of a regulated INFOCO.  Unregulated INFOCOs compete with one another, most likely bidding to provide metering and communication services between the far more numerous ESPs and all of their end-use customers, but possibly arranging for these services with end-use customers.  It is possible that financial institutions (banks, credit card organizations, etc.) could be aligned with INFOCOs to provide metering, communication, and billing services.  These combinations would be more likely to be able to benefit from existing financial institution billing capabilities if no bill formatting requirements existed for energy bills. 



Services Offered.  

Usage measurement would be determined by each INFOCO independently assessing how it would meet the interests of the ESPs, regulated distribution monopolies, ISO/SCs, and perhaps end-use customers.  The technology that the INFOCO selects to record usage will be subject to wide variances dependent on how much of the market share it was able to attract, the length of its contract, and how geographically cohesive its footprint is. It is possible that a limited number of competing INFOCOs could afford to have independent communication systems that provided two-way capabilities, but it is clear that sharing the market constrains the ability of any one INFOCO to achieve high penetration rates, and increases costs per customer for all INFOCOs.  A large INFOCO would be likely to internalize meter certification and meter inventory as the large scale justified an internal meter shop. The INFOCO would either prepare a bill for the customer or deliver customer usage data to the ESP or UDC for them to prepare their own bill to the customer.  



		Pros:	Competitive INFOCOs have the following advantages:



		1)	greater scale economies exist than in the ESP alternative;

		2)	INFOCOs who can afford a communications system would be more likely to offer extended services than would an ESP

		3)	end-use customers could switch among the family of ESPs using a single INFOCO with minimal delay or expense.



		Cons:	Competitive INFOCOs have the following disadvantages:



		1)	customers would still have to coordinate among INFOCOs when switching among ESPs using different INFOCO providers

		2)	scale economies lower than regulated alternatives

		

A variation of this approach is the franchise INFOCO which bids to provide services for a geographically specified area.  While there would be multiple INFOCOs, they would be time-limited franchise monopolies in a given region.  The advantages and disadvantages of this organization are virtually the same as for a regulated, statewide INFOCO monopoly, which is discussed in section 11.5.2.1.2.



11.5.2.3	Alternative 3:	A Hybrid Approach



11.5.2.3.1 	Option 3-A:  Stakeholder Owned and Operated Information Clearing House (hereafter "clearing house").  

 

One way to balance the needs of all relevant parties is to create an information clearing house that is designed, owned and operated by all of them.. The VISA bank card system is an example of this model.  This is a not-for-profit company owned and operated by the member banks.  It serves primarily as an information clearing house, allowing its members to compete in whatever entrepreneurial ways they choose while providing a necessary common resource that is managed cooperatively for the benefit of all.. The following discussion is abbreviated, since much of the description of this alternative parallels the INFOCO monopoly, and many of the advantages and disadvantages are the same.



General Features of the Organization.  

The direct access clearing house would be owned by those participants in the California market who intend to rely on its services.  Its board of directors would be structured to contain a fair balance of all stakeholder groups -- the ISO, the PX, the UDCs, schedule coordinators, consumer organizations, competitive providers, etc. -- and to prevent domination by a few players.  Its operations and management would be structured to perform the information flows required both for system operations and for healthy competition, and would modify its activities to adapt to the changing needs of parties as the market evolves. It would implement safeguards to prevent unauthorized access to data and would provide a process to investigate and resolve any complaints.  

Services Offered  

The clearing house would not have to perform metering activities directly, as long as the information which came to it satisfied various key parameters.  In effect, the clearing house would control the specifications of the metering function, and could bid out the work, subcontract the work, or rely upon existing member organizations if clearing house rules permitted this.  It would acquire metered usage data from all customer premises and other points as needed for system operations and settlements and dispatch this data to appropriate parties in a timely fashion.



		Pros:	The advantages of an information clearinghouse include:



		1)	the needs and concerns of all stakeholders are built into the design, creation and operation of the clearing house;

		2)	achieves the economies of scale and scope of a monopoly, but without requiring regulatory oversight or government management;

		3)	stakeholder control would enable the clearing house to adapt to changing market arrangements and conditions;

		4)	the requirement of commercial viability (no subsidies) would provide pressure to be efficient;

		5)	many of the relevant parties already understand information issues quite well by virtue of their participation in the DAWG and other working groups

	

		Cons:	The disadvantages of an information clearinghouse include:



		1)	delay of 1/1/98 implementation likely in order to ensure that the needs and concerns of all stakeholders are built into the design, creation and operation of the clearing house

		2)	requires creating a stakeholder governance structure  with clear accountabilities 

		3)	potential difficulty in reaching consensus agreements among stakeholder operators with wildly divergent interests (unlike commercial banks) 

		4)	requires new statutes, or revision of existing statutes, to address customer information privacy issues;

		5)	requires creating a new monopoly entity

		6)	while knowledge levels have certainly increased, it is by no means certain that enough relevant parties have the level of understanding of information issues  required for this undertaking

		7)	lack of subsidies could result in demise of firm with disruption to customers.

		8)	reliability and safety of distribution system likely to suffer 

		9)	will absolutely require regulatory oversight and/or government management







�





	END NOTES



[1]	For example, CellNet Data Systems, Inc. has a 20 year contract with Kansas City Power & Light to obtain metered consumption data and deliver such usage data to the utility in an agreed upon computer data format.  The utility retains overall control of the metering function, even though its employees do not perform the work.



[2]	The CPUC sanctioned examination of further unbundling of the UDC distribution function in D.96-03-022, but the efforts of utilities and a recently formed working group are not likely to lead to further CPUC unbundling decisions in the near term.  In fact, CPUC decisions and assigned commissioner rulings (ACR) have not yet established a schedule for resolving this major issue.  The Ratesetting Working Group is required by an ACR (Duque, June 21, 1996) to provide its recommended schedule to the Assigned Commissioner on August 26, 1996.



[3]	The English/Wales deregulated electricity industry now allows licensed meter operators to install and maintain meters.  A separate organization is under contract to the POOL to read these meters on a daily basis and provide the data to both the POOL for settlement and to the Tier II energy suppliers for their use in billing their individual customers for energy usage. 



[4]	LINECO and INFOCO are terms that were popularized by Prof. William Hogan, in his September 1994 paper describing various ways that the electricity industry might be reorganized along functional activities.  The most well known term is POOLCO, which the CPUC adopted in the special form of two separate organizations: 1) the independent system operator (ISO) that dispatches previously scheduled power plants to maintain system reliability, and 2) Power Exchange (PX) which takes load schedules and obtains from a set of generator bids the lowest market clearing price where supply and demand are in balance.  METERCO and BILLCO were other specialized entities that could be independent or combined with INFOCO.



�11.6		Developing Standards for Meters and Communication Systems

As the competitive retail energy market emerges, the number of players with a vested interest in access to usage measurement information will increase exponentially compared to current levels.  To mitigate the complexity resulting from competition, the adoption of a set of standards to govern metering and communications systems is highly desirable.  All stakeholders can agree, conceptually, that standards adoption will facilitate the implementation of direct access and consumer choice.  Regrettably, consensus regarding the actual standards to be adopted has not emerged.  This subsection attempts to clarify the discussion of standards for metering and communications systems and provide a recommendation for proceeding with standards adoption.

The need for adoption of standards can be broken into two major categories: 1) Standards required for Performance of Work , consisting of operations, maintenance and installation (as defined in Section 11.5.1.3), and 2) Standards required to ensure access to required usage measurements by all authorized stakeholders, consisting of hardware and software.

For the purposes of discussion,  the term “Standards” is used in a generic sense and includes standards, specifications, rules, policies and procedures,  and other requirements.



11.6.1	Standards for Performance of Work

While the accountability for recommendations regarding who should perform the activities of operations, maintenance and installation are the purview of the ratesetting working group and the Commission itself, this section attempts to describe the types of performance standards that will continue to assure consumers of reliable, accurate and safe connection to utility distribution systems.  Alternative pros and cons for who should perform these activities were presented in Section 11.5.1.3.



11.6.1.1	Standards for Operation of Metering and Communication Systems	

In the case of operations, performance standards, not product specifications, are needed to insure efficacy, efficiency, reliability, compatibility and safety of the operation.  The  stakeholders will need to define these performance standards.  Section 11.6.3.1 will discuss a process for accomplishing this task. 

Standards for meter reading accuracy and timeliness, and transfers of meter data to other parties are just a few of the performance standards that must be included in the metering standards for operations.



11.6.1.2	 Standards for Maintenance and Installation of Metering and Communications Systems

Should the Commission elect, maintenance and installation of revenue meters could be done by pre-qualified firms including: meter installation firms, electrical contractors, power suppliers (retailers), third party metering firms and the UDC.  Firms will need to be pre-qualified based on their technical skills, training, and ability to safely and reliably install metering equipment according to set standards.



Third parties that install meters must be subject to metering installation standards, which should be based on current UDC standards and applicable governmental codes, ordinances, and rules pertaining to metering equipment, including safety and reliability requirements. All metering installers must accept responsibility and liability for any work performed.



While meters have typically required low levels of maintenance, the useful life of a solid-state meter is currently unknown but expected to be shorter than that of conventional electromechanical meters. Appropriate quality standards will be required for meter maintenance and repair.  Questionable meters could be tested at any time, although testing costs could eventually be passed on to the party which questioning the accuracy.  If found out-of-tolerance, meter testing and repair or replacement costs would likely accrue to the owner.

11.6.1.3	Customer Installation of  Metering



Much has been made of the supposed similarities between a meter and a phone.  Some have gone so far as to speculate that one day, a consumer will be able to walk into their local discount store, purchase their meter of choice , take it home  and plug it in. While this alternative is unavailable today,  it is conceivable that such a scenario could occur in future.  This subsection attempts to describe the barriers which market forces must overcome in order to enable this alternative without taking a position on whether or not this market will develop.

  

11.6.1.3.1	The “Universal Plug”



To create a retail market in meters similar to the one that telecommunications devices now enjoy, a universal ‘plug’ similar to the standard two and three prong plug attached to electrical appliances would need to be developed for meters.  This would allow the consumer to plug-in their meter just like a new lamp. 



Technological changes to the meter and socket would need to occur in order to create the equivalent of a “phone jack” for electricity meters.  First, the meter/socket connection must become “one-size-fits-all”.  Second, a meter socket with a “dead-front” would have to be developed.  



11.6.1.3.1.1	Current Barriers to the Development of a Universal Plug



Barrier 1: Meters and meter sockets are already standardized. 

Meter vendors, meter cabinet, and meter switchboard manufacturers presently design their meters and sockets using ANSI C12.10, the accepted industry standard. This standard addresses the internal connections for watt-hour meters. There are approximately 25 forms for socket-base electric meters (as well as their counter parts for A-base and switchboard mounted meters).



The various standard forms correspond to the various standard electric service configurations designed to meet customer specific power requirements. These service configurations are based on specific customer loads and power equipment requirements which vary in many different capacities (5 to 4000 amperes), voltage levels (120 to 230,000 volts), transformer connections (star or delta), base configurations (socket, A-base, or switchboard), phases (single or polyphase), and even the number of service wires (2-3-4).



Limiting the number of electric service configurations available to the customer may require some customers to install additional transformers or change their power appliances or equipment.  This may increase customer inventory, maintenance, and operating expenses.



Barrier 2: New Designs Are Required 

By definition, a universal standard plug fits all meters and services  (or at least a significant number of meters and services).  To accommodate the variety of electric service configurations in use with a “one-size-fits-all” plug, the plug must be over-built.  Any  “one-size-fits-all” plug will result in many redundant jaws, sockets, and mounting configurations which, at least in the short term,  would increase their present costs.



Meter panels must be completely redesigned so that it is sufficiently safe for the “lay person” to access them. Current and voltage levels present at the meter/service connection are life threatening. Designs for a “dead-front” (energized parts are not accessible) do not currently exist.



Barrier 3: Manufacturing costs increase

Adoption will require major additions to present meter design standards and manufacturing processes.  For example, the dead-front designs will increase the spacing requirements between the meter and socket jaws, which means that the socket/meter combination would no longer fit into the standard cabinet..



Manufacturing processes would have to be added, not only to manufacture the new meters, but also for the switchboards and switch cabinets.  They will not necessarily replace the existing manufacturing processes, which would still be required to fulfill the needs of the existing base of meters, switchboards, and switch cabinets.  



Inventory requirements will increase if  two sets of each “universal form” will be required, one for the existing meter population, and one for the new standard.



Barrier 4: Unknown Market 

If such a plug existed, it would initially be more attractive to consumers who are constructing new installations and could accommodate the new designs into their plans. It is not clear that retrofitting a universal meter/plug to existing services will be attractive to consumers due to many practical considerations such as meter and socket replacements, space requirements within existing cabinets, time for shutdowns during the conversion, and increased expense.  As in telecommunications, the market will drive adoption of this type of innovation.



11.6.2	Hardware and Software Standards for Metering and Communications Systems

Where an industry standard already exists, common sense suggests that the industry standard should be adopted.  In the absence of an industry standard, the arguments surrounding standards adoption coalesce into two fundamental alternatives, each associated with different categories of risk.  Subsection 11.6.2.1 addresses metering and communications systems components where standards already exist and recommends their adoption.  Subsection 11.6.2.2 addresses components where no industry standard prevails and describes the alternative strategies for resolution.

11.6.2.1	Components with Existing Industry Standards

11.6.2.1.1	Standards Already Exist for Metering and Metering Devices 

Meter installations include Potential Transformers (PTÕs), Current Transformers (CTÕs), metering cabinets, test switching systems and ancillary equipment.



Standards requirements help ensure that the correct meter and metering device combinations are used, in order to ensure accurate, reliable and safe metering that provides the necessary data.  Standards for metering devices are defined primarily in ANSI C.12, which is a collection of accepted industry standards for electricity metering.  These standards have been developed over many years, and incorporate the experience and expertise of many manufacturers, utilities, and other stakeholders.  Meter standards are accepted and used for manufacturing by meter suppliers and for meter specifications by electric utilities.



Utility metering specifications typically supplement the ANSI standards with utility- specific operational requirements and optional functions, which are driven by accepted methods for connecting to their particular distribution system as well as all governmental codes, ordinances, and rules that pertain to metering equipment, including safety and reliability requirements.  A typical utility specification will include calibration and testing requirements, a listing of which meter types are acceptable, nameplate information and numbering required, as well as other requirements.



Adoption of the existing utility standards, including utility metering specifications will help advance the implementation of customer choice by eliminating the delays associated with development of new metering standards.



Appendix 11.6-A lists the components where metering standards exist. Appendix 11.6-B lists the relevant ANSI standards.  Section 11.6.3 will discuss an approach for adoption, communication and monitoring of standards compliance.



11.6.2.1.2	Standards Already Exist for Meter Forms



The various standard forms correspond to the various standard electric service configurations designed to meet customer specific power requirements. These service configurations are based on specific customer loads and power equipment requirements which vary in many different capacities (5 to 4000 amperes), voltage levels (120 to 230,000 volts), transformer connections (star or delta), base configurations (socket, A-base, or switchboard), phases (single or poly-phase), and even the number of service wires (2-3-4).



Form requirements for meters help ensure that the correct meter and socket combinations are used, in order to ensure accurate and safe metering installations.  Form standards are accepted and used for manufacturing by meter suppliers and used for meter specifications by electric utilities, although not all utilities accept all standard forms (utilities generally accept a limited number of the available forms based on the characteristics of their distribution systems).



11.6.2.1.3	Standards Already Exist for Meter Protocol Translation



Solid-State (Electronic) Meters and Interval Data Recorders (IDRs) store the information they collect on computer chip sets designed by each meter manufacturer.  Due to the fiercely competitive nature of the metering market, these chip sets are programmed with proprietary protocols (sets of instructions) that are unique to each manufacturer.  Meter manufacturers continually seek lower cost, higher function chip sets to differentiate their products in the marketplace. Most solid-state meters can be programmed to collect similar sets of information, but without access to the meter’s protocol, the information cannot be “decoded” so that it can be read by mainframe or personal computers.  



In response to market requirements for translation of multiple protocols, a product emerged which provides “universal” meter protocol decoding.  This product not only supports protocol translation of the meters developed by multiple manufacturers, it also supports translation of virtually every protocol used in the last decade. This allows utilities to take advantage of  new products developed by the meter manufacturers (which take advantage of the increased capabilities and lower costs of the latest computer chip sets), while allowing “older”, but still functional, equipment to continue to be used and useful. 

Further, MV-90 translation formats the data so it can be accepted by the utility billing and customer service system computers.  In the direct access environment, this feature will facilitate access to usage measurement by multiple participants. 



For many years, the metering business has been a highly competitive, unregulated, market-driven enterprise.  Were there market forces driving for protocol standardization, it would already have occurred.  In fact, lowest cost per highest function is the major market driver. Unless the Commission intends to require the replacement of every solid-state meter currently installed (most commonly at the installations of large consumers of energy), the only feasible recommendation is to continue with the existing practice of every major utility in the country, that of using MV-90 for protocol translation.  



Appendix 11.6-C describes the MV-90 Translator in greater detail. 



11.6.2.1.4	Industry Standards Already Exist for Network Communications Protocols







11.6.2.1.5	Industry Standards Already Exist for Database Access Language







11.6.2	Alternatives for Components without Industry Standards

Selection of a technology standard in the absence of a prevailing industry standard is a double-edged sword.  If the standard selected emerges as the industry standard, you “win”.  It will be embraced by the market place and value-added retailers will rapidly develop innovative products based on it.  If the standard selected does not prevail in the market, typically, you “lose”.  Over time, the number of products compatible with your standard diminishes and obsolescence results.

To guard against the “wounds” this double-edged sword can potentially inflict, many advocate the adoption of an “open” standard.  Open standards are certainly preferable where they exist, but it is important to note that standards become “open” as the result of market forces.  Typically, the supplier of a product with a proprietary standard decides that they would rather have, for example, a 10% share of a $10 billion market than a 50% share of a $1 billion market.  By publishing their standard (thereby opening it to others), they create a domino effect which results in at least two positive outcomes: 1) value-added retailers can invest in new product development based on the standard and 2) consumers feel both less at risk for obsolescence and less chained to a single supplier.  Both outcomes increase the revenue potential of the overall market.  

The telephone industry’s RJ11 jack is a good example of  how this phenomenon occurs. Prior to the advent of the industry standard RJ11 telephone jack (a universal connector to a telephone line) only a hard-wired voice telephone was available to the average residential customer on a standard voice grade telephone line. The RJ11 has allowed a variety of products ranging from voice telephone to fax machines to personal computers to be connected to the telephone network. These devices are now manufactured by hundreds of companies and offer features that were only dreamed of 30 years ago.

11.6.2.1	Meter Data Collection and the Meter Communications Interface

The alternatives for setting standards where no industry standards prevail center around the desire for “open” standards and are specifically focused on one component of the communications network where an open standard does not currently exist: the Tier 1 link between the meter communications module and the first point of data collection in the communications network. 

11.6.2.1.1	Alternative 1: 	An Open Standard is Required for Meter Data Collection and the Meter Communications Interface



An open standard is necessary for all meter vendors to be able to interface with a variety of meter data collection and meter data communications systems.  



In more specific terms, the data link between individual customers’ (interval) meters and the point of data collection or point of communications interface, such as a pole-top receiver, must be governed by the use of  an open standard so that any meter vendor who so chooses can employ it without the threat of patent infringement or other legal barriers.



A number of the meter data collection and meter communications suppliers would like to impose on the market the use of closed, proprietary standards for data transfer interface between the meter and the local data collection or communications point.  These closed, proprietary standards or protocols are typically used in the lowest tier of the network, the link between the meter and the pole-top receiver of meter data.



By adhering to proprietary standards and failing to move toward a common, open architecture, many of the current metering system vendors are stalling the implementation of widespread use of interval meters.  With adherence to closed, proprietary standards for interface between the meter and the data collection or communications point, there is greater risk of choosing the wrong horse (technology) and being saddled with it for a long time. Consequently, California will be delayed in gaining the competitive and social advantages of widespread access to competitive power markets.  Moreover, the dispersion of benefits from direct access will be limited to large customers, to the detriment of small and intermediate sized customers. Otherwise, the potential is great to be saddled with a single system for metering and data collection.  This would allow for the development of monopolies in metering and all the attendant problems of monopoly behavior, such as the intentional slowing of new technology adoption.



Pros:	Selecting an open standard for the Tier 1 link has the following advantages:



1)	Suppliers will be able to develop interchangeable products at lower risk

2)	Consumers are less likely to select a technology that will become obsolete

3)	A greater number of consumers are more likely to receive benefits from direct access

4)	Competition for metering and communications is more likely  

5)	New product innovation is more likely



Cons:	Selecting an open standard for the Tier 1 link has the following disadvantages:



1)	There is no open standard to select.  This makes it somewhat difficult to accrue any of the potential advantages

2)	Selection or designation of an existing proprietary standard for use in California will arbitrarily result in significant short-term advantage for the supplier whose standard is selected, to the detriment of other market players

3)	Selection or designation of an existing open standard which is not currently used by any supplier  will cause years of delay in gaining the competitive and social advantages of widespread access to competitive power markets as all suppliers of these products retool and redevelop their operations and product lines

4)	There is no guarantee that the suppliers will elect to develop products under your selected standard to begin with

5)	Technology obsolescence will occur whether there is an open standard or not 





11.6.2.1.2	Alternative 2: 	Allow the Existing Competitive Marketplace to Determine When and What the Open Standard for Meter Data Collection and the Meter Communications Interface Should Be



Competitive businesses take business risks, that is part of what competition means.  It is counter-intuitive (and potentially impossible) to attempt to regulate an already competitive market (in meters and communications) in order to reduce the risk to an emerging market in retail energy and generation services.  ESPs who want to do business will manage to do so quite well without the interference of regulation, as they have continually made clear during this proceeding. 



Every major meter manufacturer currently performs factory-installation (at very low cost) for the meter communications modules of every major meter communications network supplier, permitting competition on the meter communications business to develop. 



 Furthermore, many value-added retailers have Memorandum’s of Understanding with each communications network supplier to develop connections for advanced communications which interact at the top of the Tier 1 collection point (the pole-top collector, for example) which typically does Communicate with everything but the meter under an open standard like TCP/IP.  

  

The market for networks to perform these activities is still relatively young and no clear standard has emerged at the lowest tier.  The most appropriate action for the Commission to adopt is to allow this market to continue to develop naturally and allow the industry standard to emerge as the result of competitive forces. 



Pros:	Permitting the market to determine the standard for the Tier 1 link  has the following advantages:



1)	California (overall) will have less risk of “picking the wrong horse”

2)	Multiple suppliers and technologies continue to have the opportunity to compete for market share

3)	Lowest cost/highest function will ultimately result in more consumers able to benefit from the retail electricity market

5)	New product innovation is not constrained by the lack of a Tier 1 standard



Cons:	Permitting the market to determine the standard for the Tier 1 link has the following disadvantages:



1)	Some technology obsolescence will eventually result

2)	Market players interested in deploying large systems will undertake additional risk until the standard emerges

3)	New product innovation may proceed more slowly in the short-term  



This position paper suggests that the appropriate view is to adopt metering communications standards that allow for a hierarchy of protocols leading to a recognized standard like TCP/IP, where it makes sense in the network, but also allowing the equipment manufacturers to use their own good engineering practices and economic realty at the meter or the meter communication module.  This approach does not eliminate from consideration TCP/IP at the meter or meter communications module, nor does it eliminate another protocol like Hayes AT Command Set for phone based communication, it only opens the possibilities to the manufacturer for more cost competitive implementations where they make sense.



It is at times suggested that, relative to standards, metering communications should be viewed as communication between computers, thus allowing for the application of standards, with their resultant benefits, that are available from the computer communications world.  However, the general application of a computer networking analogy to meter data acquisition applies an inappropriate model.  Computer network communications are characterized by significant amounts of data (several thousand characters) and frequent communication (many times per day).  Meter data acquisition, on the other hand, involves a few hundred characters of data and, even with real time pricing, will rarely more than once every fifteen minutes.  The computer analogy carries with it the assumption of significant computational capability in every computer on the network (even to the extent of dedicated communication microprocessors on many local area network interface cards).  Extension of computer local area networking concepts to meters implies the addition of significant processing power and its consequent cost.  



A meter is not like a computerÐa meter is a telemetry peripheral that needs to communicate in the simplest, lowest cost, most direct fashion.  For telemetry peripherals, multi-layer protocol stacks (used by computers) are usually collapsed to two or three simplified layersÐtypically a physical link layer specifying the physical signaling and a data link layer specifying one or more message formats.  Where the relative cost of communications has to be low, manufacturers of meters and meter modules adopt simplified, often internally developed, protocols in order to keep costs down and remain competitive.  Where higher communications costs are justified, as in industrial or large commercial metering applications, data requirements escalate and communication complexity escalates (as does cost).  Simply put, protocols are used that match the economic and data requirements of the application.   



A Service-Meter Interface Standard would help ensure the safety and reliability of meter installation, maintenance, and repair operations.





11.6.2.1	Standards and Innovation



Properly implemented standards can achieve all of the objectives listed in Section 11.6.1.1, while also facilitating adoption of technology innovations.



Performance Standards, not product specifications, are needed to insure efficacy, efficiency, reliability, and safety.  The users of a system are expert in what they need; the manufacturers are the experts in how to build it.



11.6.2.3	Data Transportation and Storage Pending Retrieval



11.6.2.4	Accessing Data for Processing by Multiple Parties

All metering and metering communications will be required to comply with, and be compatible with existing and future metering systems.  The communications systems of the recipients of the data should also be considered. 



Pac Bell: Bi-directional and robust usage data is the most cost efficient system.



Planning should not be limited to a unidirectional data flow. The customer’s future needs of how their usage data is or could be used must be incorporated into plans. Data must be accessible to the customer. Communications must be two-way so that energy management systems, analysis products and other innovations are available. An open architecture that allows for a variety of solutions is the best way for this to happen.



An open architecture allowing for innovation will best service the electric customer.



Often the price of a system drives behavior that on the initial view is the least expensive but in the long run is less efficient and more expensive. Systems and the components of systems that are inflexible, do not allow for future innovation and potential sharing of costs over  multiple products and by multiple industries. 





Standards for communications must be developed so that a variety of organizations can access electric and other energy data to provide added value services.



Each component in the overall system must be standards based.  Each component must have standard interfaces to promote multiple solutions by hardware and service providers. Just as an energy provider might choose a brand and model of an electric meter, so should they be able to choose a communications method and provider, a data processor and other components and suppliers.



Innovation at the component level will take place at different rates. Advances in communications capabilities will occur at different times in different locations. Hardware and software development will occur at different rates as well. Standards will allow developments to be incorporated on an ongoing basis. To “freeze” technology would be imprudent.  It is better to enable the market to promote innovations on an on-going basis.



-------------------------------------------------------------------------------------------------------

Power consumption data is gathered from the metering points at regular

     time intervals and is delivered to a database. Authorized entities

     obtain consumption data from this database. The following issues and

     goals have been identified for further clarification:

     

     1) Communications model for database access

     2) Method of assuring data security

     3) Format of the data in the database

     4) Specifications for database access methods

     5) Desire that the database be distributed, not centralized

     6) Desire that the communications technology be economical

     

     We expect that Client/Server may be the model of choice. The database

     would reside on Servers. Aggregators, UDC’s and others would access

     this data with Client applications, on demand. The final decision will

     have to be made by implementers that have more detailed technical

     knowledge, though.

     

     We expect that security technology, currently being developed for

     Internet commerce, may be usable for this application. The assumption

     is that TCP/IP (the Internet protocol) is the communications

     technology that makes the most sense, and meets the need to use

     economical technology so that small businesses are not unfairly

     burdened. Secure Sockets is one security method for Internet messaging

     which may be appropriate.

     

     The goal of distributing the database among multiple servers is

     important to make the system reliable (redundant) and to achieve

     adequate levels of performance, as well as to permit multiple vendors

     to offer this service. The format of the data needs to be developed.

     The access details may already be developed, if a commercial database

     package is selected.



11.6.3		A Process to Adopt Additional Necessary Standards

This section provides a process and schedule for the development of required standards for electric metering and communications that all electric energy service providers will be required to comply with.  Meter data recording and collection requirements will be as specified in Section  11.3 of this report.



Metering and communications systems standards are needed to ensure that requirements are met in the following areas:



1)	Compatibility of equipment and systems provided by different entities

2)	Integrity of metering and communications - the system works as desired

3)	Development of Licensing/Certification requirements

4)	Enforcement of adopted standards

5)	Security of meter data

Unauthorized Access

Theft Prevention/Deterrence of Tampering 

6)	Timeliness of meter data delivery/access



Adoption or development of standards will be required for the following categories:



	Performance of Work:

	1)	Metering equipment operations	

2)	Metering equipment installation

	3)	Metering equipment maintenance

4)	Metering equipment testing - procedures and frequency

5)	Licensing of metering installers

	6)	Coordination with local electrical inspection authorities

7)	Meter vendor certification

			

	Hardware and Software

1)	Meter communications protocols

	2)	Meter reading systems

3)	System integration

	4)	Data storage

	5)	Data access

	6)	Data transfers

			

11.6.3.1	Proposed Process

The CPUC should elect to adopt existing standards, select an alternative where standards do not exist and sponsor an Electric Metering and Communications Standards Working Group to develop the remaining  standards. The Working Group should be specifically directed to reach decisions, not make recommendations, on minimum standards,. The Working Group should include representatives from:



1)	The investor owned utilities identified in the  CPUC Restructuring decision (PG&E, SCE and SDG&E) 	

2)	CPUC representatives - DRA/CACD/Safety Branch

3)	Metering, service entrance equipment, and communications suppliers

4)	Energy services companies (including retailers, aggregators, etc.)

5)	Consumer representatives

6)	Other interested parties



11.6.3.2	Proposed Schedule

The Working Group should start work immediately on those items which are not dependent on the results of the Ratesetting Working Group.  The target date for those standards should be December 31, 1996.  Additional work will be scheduled following a decision on Ratesetting and dependent on standards deemed necessary for the 1/1/98 implementation of Direct Access. 

	

11.6.3.3	Adherence to Standards Over Time

Once standards are in place, they will need to maintained, communicated and updated as technology and accepted industry practice changes.  Ongoing certification and compliance monitoring will also be required.



11.6.3.3.1	Certification

Utilities will continue to certify and approve new technology (meters for example) for compliance with applicable standards.  They should continue to perform this activity post-restructuring and communicate the approved list to the appropriate parties.



Utilities should also have control over the qualification and certification of companies and/or individuals permitted to access equipment (like metering) which is part of the utility  distribution system.



11.6.3.3.2	Monitoring

The CPUC should continue to have full and ready access to any pertinent data kept by Utilities. The CPUC should have limited access to data kept by Retailers: perhaps just Metering and Billing practices.



Methods and procedures for monitoring and enforcement of standards need to be defined and established, to ensure ongoing compliance by all parties.  Some standards will be enforced by governmental agencies, such as local electrical inspectors and the Commission.  Some standards will be enforced by the UDC, such as inspection, verification and testing of meter installations .  Enforcement, especially when an unsafe condition exists, should be at the discretion of the utility and will consist of requiring that an installation that is not in compliance be corrected, with service disconnection or refusal of service connection as the ultimate enforcement mechanism.

�Appendix 11.6-A

List of Existing Standards for Metering/Device Components 



		

The metering standards define all electrical and mechanical parameters of electric meters and metering devices.  For example, ANSI C12.10 includes specifications for the physical construction, wiring, environmental requirements, mounting, voltage, frequency, test currents, form designations, register and rotor construction, calibration adjustments, nameplates, sealing, and terminal connections for electromechanical watt-hour meters. 



Standards exist for the following meters and metering devices and should continue in use:



Code for electricity metering

Mechanical demand registers 

Thermal demand meters

Marking and arrangement of terminals for phase-shifting devices

Watt-hour meter sockets 

Test blocks and cabinets for installation of self-contained A-base watt-hour meters

Test switches for transformer-rated meters

Electromechanical watt-hour meters

Instrument transformers - current and potential transformers

Electronic time-of -use registers for electricity meters

Magnetic tape pulse recorders for electricity meters

Solid-state demand registers for electromechanical watt-hour meters

Solid-state electricity meters

Cartridge-type solid-state pulse recorders for electricity metering

Protocol specification for ANSI type 2 optical port



	



�Appendix 11.6-B

List of ANSI Standards for Metering



ANSI C12.1 -  American National Standard Code For Electricity Metering



ANSI C12.4 - 	American National Standard For Mechanical Demand Registers 



ANSI C12.5 - 	American National Standard For Thermal Demand Meters



ANSI C12.6 -	American National Standard For Marking And Arrangement Of Terminals For Phase-Shifting Devices Used In Metering



ANSI C12.7 -	American National Standard For Watt-hour Meter Sockets 



ANSI C12.8 - 	American National Standard For Test Blocks And Cabinets For Installation Of Self-Contained A-Base Watt-hour Meters



ANSI C12.9 - 	American National Standard For Test Switches For Transformer-Rated Meters



ANSI C12.10 - American National Standard For Electromechanical Watt-hour Meters



ANSI C12.11 - American National Standard For Instrument Transformers For Revenue Metering, 10 kV BIL Through 350 kV BIL 



ANSI C12.13 - American National Standard For Electronic Time-Of -Use Registers For Electricity Meters



ANSI C12.14 - American National Standard For Magnetic Tape Pulse Recorders For Electricity Meters



ANSI C12.15 - American National Standard For Solid-State Demand Registers For Electromechanical Watt-hour Meters



ANSI C12.16 - American National Standard For Solid-State Electricity Meters



ANSI C12.17 - American National Standard For Cartridge-Type Solid-State Pulse Recorders For Electricity Metering



ANSI C12.18 - American National Standard For Protocol Specification For ANSI Type 2 Optical Port



�Appendix 11.6-C

Description of MV-90



MV 90 Translation System Description 

The MV 90 translation system consists of computer hardware and software, as pictured on the attached diagram. 



Functions & Capabilities of MV-90  

- Converts meter output data to units used for billing or load research, i.e. kilowatt-hours,  - Performs various checks on the data for errors and completeness

- Provides the capability to edit and correct the data

- Converts (translates) the meter data to a format which can be accepted by billing and customer information system computers

- Controls remote reading of Interval Data Recorders and solid-state meters when required

-Combines (aggregates) meter data from two or more accounts when needed



Hardware Components of MV-90

MV-90 includes a Server, which is the central control computer, typically a high end personal computer (PC), workstations, which are PCs connected to the server, connections between the server and workstations, a high speed communications link to the mainframe computer, which is used for billing and customer service applications, and modems, which are required for remote reading of IDR meters equipped with modems.



Software Components of MV-90 

MV-90 includes proprietary metering communications protocols, which are programs required to read data from meters manufactured by different vendors (meter protocols are obtained from vendors by the MV-90 developer), data conversion programs, which  convert meter data to units used for billing or load research, data checking and editing programs, billing data calculation programs, which can calculate consumption and peak demand values by various time periods, format conversion programs, to format the data so it can be accepted by the utility billing and customer service system computers, data transfer control programs, to control transfers from the MV-90 to the main computer and vice versa, and meter reading programs, to control remote meter reading via modems.
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