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1 <ERRE> Thank you for your comments.
INTRODUCTION We will consider your comments on the

eMeter, a Siemens Business, welcomes the opportunity to provide comments on the Report
of Committee on Cost Effective AMI Solution Framework (7th March, 2012), hereinafter “the
Report.”

eMeter is a smart meter software company that provides an integration platform —
EnergylP™ — to connect smart meters and smart grid communications networks and devices
with utility IT systems (see dotted box in figure below, from the Report). We also provide
several applications that run on our platform, including meter data management (MDM) for
meter—to—cash, consumer engagement, outage data handling in support of outage
management systems (OMS), pre—payment, revenue protection, analytics, demand response

management, and others.

whole system in selecting
communication method or designing
our system from the standpoint of
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Figure 1: Smart meter architecture; eMeter provides an integration platform (dotted box),

MDMS software, connect/disconnect, and a consumer engagement application for

customers to view their consumption data.

Being vendor neutral toward all meter, hardware, and legacy utility software systems (e.g.
CIS and Billing), eMeter has a unique, unbiased and global perspective on smart meter IT
issues. In addition, eMeter’ s principals have participated in the definition and development
of the smart grid for nearly three decades, including leading advanced metering working
groups in regulatory proceedings, participating in a wide variety of industry standards groups,
founding the Demand Response and Smart Grid Coalition in the U.S. (DRSG), managing
consumer-oriented Smart Grid pilots (e.g. PowerCentsDC in Washington, D.C.., and the
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Ontario Smart Price Pilot in Ottawa, Ontario) that have been recognized for demonstrating
best practices, and testifying before the U.S. Congress and various state legislatures on
these issues. eMeter has also been active internationally, participating in EU activities and
consultations, founding the Brussels—based Smart Energy Demand Coalition (SEDC) and
having been an active participant in the UK. s previous and current smart metering
consultations, including those regarding smart metering functional specifications. Finally,
eMeter’ s software is in use in roughly 40 Smart Grid projects around the world, including
several in Europe and Asia.

eMeter’ s comments are based on three decades experience in the AMI space, including
extensive on—the—ground work in implementing and operating AMR and AMI systems of more
than 10 million meters. eMeter is the leading provider of a smart meter integration platform
and MDMS, with our largest production system now processing hourly interval data retrieved

daily for over 4 million meters, with over 3 million customers on time—of—use pricing.

GENERAL OBSERVATIONS

Future—Proof Technology

One of the most important considerations in adopting smart meter specifications is
“future—proofing” to enable accommodation of new regulation and new technology over the
20 to 30 year life of a smart meter system. eMeter has observed over the past decades two
key strategies to balance value for money against flexibility in meeting future requirements
in the implementation of smart meter systems. The first is to separate data sources from
data uses. This is accomplished by inserting a software integration platform between the
data communications system and the receivers and users of data, such as the IT
applications of Connect/Disconnect, Billing, MDMS, OMS, and provision of customer
consumption data. Figure 1, above, shows this architecture, which has been implemented
successfully at approximately 40 utilities around the world. Logically separating the sources
and uses allows for changes to, even replacements of, the IT systems of data users without

having any effect on the field devices or data communications, or vice versa. It also eases
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the addition of new IT applications related to the Smart Grid.

The second strategy is modularity. Interfaces to communications networks can be through
modular adapters so that new communications — or upgrades or changes to existing
communications — can be accommodated through either a new adapter or an update to an
adapter. This contrasts with the need to modify the entire software infrastructure
necessitated by a non—modular, monolithic approach. Such modularity is equally effective
with respect to interfaces to the IT applications. In many cases, data must be provided to
other parties, such as transmission grid operators, settlement agencies, or authorized
energy service providers; the same concept for adapters applies. Over time, interfaces will
become more and more interoperable, but eMeter’ s experience has been that even
interoperable systems nearly always have idiosyncrasies that must be accounted for.

In short, cost—-management and flexibility are achieved by planning for change from the start

and allowing for such change to be incremental and non—disruptive.

Consumer Empowerment

A leading vision of the smart grid starts with benefits to utilities, consumers, and society. In
this vision, the smart grid will not only reduce energy waste in the power grid and enable
utilities to operate more efficiently, including reducing non—technical losses. The smart grid
will increase reliability, enable even more energy savings, require fewer power plants to meet
peak demand, allow the grid to handle more wind and solar generation, and make it more
economical to drive electric vehicles.
A key means by which the smart grid will achieve these goals is by delivering this triad to
empower consumers:
1. Consumers will get timely and usable information feedback about their energy
consumption so they can understand and better how they use energy — including knowing
how much they’ Il save by buying more efficient appliances.
2. The smart grid will support time—of—-use and other pricing options for electricity, so

citizens can save money by using low—cost power during off-peak hour; one example is
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low—cost off-peak wind energy. Such options send the proper price signals to increase the
capacity utilization of the generation system, manage transmission constraints, and avoid
potential distribution network overloads as customer add new load (e.g. air conditioning,
eventually electric vehicles).
3. Automation of home appliances and building control systems via “set—and-forget”
devices (especially smart thermostats) allows energy users to respond to energy price
changes without even thinking about it. This will make it easy and convenient for anyone
who wants to, to save money and energy. The HAN (which is really a “building area
network”) provides the real-time usage data to support such automation; price and
control signals can come via the HAN or broadband via Wi—Fi (Wi-Fi thermostats are
available on the market today).

This consumer empowerment triad is available today in Victoria (Australia), Ontario

(Canada), California, Texas, and other states (U.S.), though the HAN per se is activated in

scale only in Texas.

COMMUNICATIONS TECHNOLOGY

A key consideration is whether the LAN is RF mesh or PLC. RF mesh is prevalent in the U.S.
and Canada, while PLC is prevalent in Europe. The reason is the number of meters per
transformer. Since PLC cannot go through transformers, a data concentrator is needed at
each transformer. In the U.S., the average number of meters per transformer is roughly 8.
Assuming a concentrator installed cost of $800, this is $100 per meter. In Europe, the
average number is roughly $80, which works out to only $10 per meter. At that point, PLC is
less expensive than RF mesh and has the advantage of higher reliability of the
communications link.

We agree that a real-time HAN interface in the meter is essential to deliver real-time data to
home and building energy management systems, in—home displays, smart thermostats, and
other devices, including smart appliances and smart lighting control systems. We believe the

primary HAN will be owned and operated by the consumer, because it is difficult for
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regulated utilities to meet the flexibility, rapid innovation, design, customer support, and
other elements of consumer electronics. In our view, based on our own analysis and
discussion with utilities in California, Texas, the U.K., and elsewhere, the most common
implementation is likely to be for the meter to send data to a gateway, which then connects
to an independently operated and managed HAN, including a likely link to the Internet via an

existing router. This is illustrated in the figure below.
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Figure 2: Likely ultimate HAN architecture, showing area covered by data privacy and
security regulations and the key standards: 1) the HAN interface between a meter and
gateway or other devices, 2) Open Automated Data Exchange to provide data to authorized

third parties, and 3) Open Automated Demand Response to send control signals to devices.

In addition to TEPCO’ s planned pilot, another good way to determine the effectiveness of

communications technologies is to visit and analyze existing deployments. Globally, over 188
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million AMI meters are installed and in operation, with significant differences in delivered
functionality — even though they have common functional capabilities. For example, many
AMI meters are read monthly, others daily (which has multiple advantages). These
deployments should be reviewed and understood.

While a pilot is not needed to verify AMI functionality, a pilot can accomplish three important
objectives. First, it can identify and test the data handling capabilities of a system, including
the ability to deliver data to different systems such as billing and OMS. The pilot needs to be
“end—to—end” to accomplish this. This is often neglected in pilots, which often focus on
simply getting data from the meter to the head end system or only integrating with billing.
Second, a pilot can reveal how business processes will be affected by AMI and what changes
will be needed to obtain the maximum benefits of AML Such processes, unlike the AMI
technologies, are unique to each utility. Third, a pilot is a good way to inform various
stakeholders through participation in an actual project of the various aspects of AMI —
technologies, processes, consumer benefits, and so on. By informing stakeholders, a pilot

allows for better implementation decisions when considering the rollout.

METER AND COMMUNICATIONS FUNCTIONALITY
The U.S., Canada, Australia, the UK, and other countries support a standard meter reading
frequency of once every 24 hours over the communications network. This reflects the
bandwidth limitation of low—cost AMI networks, which realistically cannot read all meters
much more frequently than every 24 hours without incurring significantly higher costs,
including in the WAN. On the other side, daily reading provides a natural update period for
several key applications that help maximize the value of AMI:
+ System operations and load forecasting. Yesterday’ s data is used today for these
applications, which use a daily cycle. The data now available is from SCADA and EMS
systems. AMI data would complement the now—available data resulting in greater
accuracy. Importantly, system operations and load forecasting become significantly more

complex as distributed generation and demand response are added to the system, making
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daily AMI data essential.

= AMI operations. Daily data enables rapid identification of communications and other
problems. AMI systems generate exceptions that are small as a percentage, but large in
raw numbers — thousands per day per million meters. Daily data allows for better, faster
diagnosis and resolution of exceptions.

= Settlement. Daily data allows for daily settlement with minimal delays. In the U.S., where
AMl is in place, preliminary settlement occurs after only 3 days. This compares with other
markets where preliminary settlement occurs after 30 days.

= Utility financial reporting. Daily data enables accurate calculation of unbilled revenues
and is highly useful in identifying non—technical losses.

* Demand response. Daily reads provide participants with rapid, if not real—time, feedback
on performance. Studies have shown that the more rapid the feedback, generally the more
effective.

= Consumer energy information. Daily reads provide more rapid feedback, resulting in
greater energy conservation and greater response to demand response events. Daily
reads also allow calculation of bill-to—date and end—of—-month bill forecasts, which are
important for consumer energy management and budgeting.

* Prepayment. Daily reads are essential to operation of prepayment using AMI systems.
AMI changes the prepayment paradigm. Currently, prepayment requires an expensive and
different meter with a card reader and other elements, as well as a completely separate IT
system. With AMI, no additional hardware is needed, and the IT application is an
incremental addition rather than a separate system. These changes make prepayment
widely possible at minimal added cost. Importantly, prepayment provides very large
benefits to consumers in managing their spending and consumption — a 12% savings is
common — and to utilities in reducing the number of disconnections and lowering their
credit and collection costs. Helping consumers, especially the poor, in obtaining and
retaining electricity service is a top public policy goal around the world, and prepayment is

an important tool in achieving it.




= Other benefits. Daily data also improves or enhances several other functions. Among
them are power quality, net metering of distributed generation, EV charging, conservation

voltage reduction, and grid balancing, which reduces technical line losses.

INTERVAL BILLING

Utilities calculate electricity bills using either register reads or interval data from smart
meters. The use of register reads creates numerous operational and policy problems.
Because register reads have a long tradition in the industry, their use should be permitted.
At the same time, not permitting the use of interval data — also having a long history —
results in inconsistency of data between consumer bills and other uses (e.g. web
presentment, load forecasting, settlement, etc.), higher costs, more estimated bills, reduced
flexibility, increased complexity, and other serious problems.

Based on eMeter’ s experience and in—depth analysis, we respectfully suggest that TEPCO

consider interval billing for these reasons.

COST BENEFIT
eMeter has extensive experience in assisting utilities with building a business case for smart
meters. These analyses go back at least to the first comprehensive AMI analysis developed
by one of eMeter’ s principals in 1990. However, the concepts are straightforward and still
hold true today. There are two basic types of smart meter costs:
 Up-front (capital) costs include meters, communications, software, installation of field
equipment, and implementation and integration of software — as well as the project
management needed to make it all come together.
* Ongoing costs include operating the communications network and software, managing
the data, and maintaining equipment in the field as well as other elements in the system.
In a survey, we found that the capital costs run about $250 per meter, with ongoing costs
roughly $10-20 per meter per year.

Smart meter benefits include:




» Reduced utility customer service costs. Meter reading, connect/disconnect, field visits,
fewer estimated bills, shorter customer phone calls, better cash flow, and more savings.
= Additional utility efficiencies. Better outage management, lower system losses, reduced
energy theft, more targeted transmission and distribution system investment, avoided
equipment overloads, etc.
= Customer benefits. Enhanced energy efficiency, lower peak demand, more convenience
through automation and online interaction with utilities, and intangible benefits such as
improved customer satisfaction.
What do these benefits add up to? On average, for our over 30 examples (see our table
below), estimated benefits total about $450 per meter. (To get this, we multiplied the
average cost of $250 by 1.8 — the benefit—to—cost ratio from the table.) As the table shows,
sometimes utility benefits completely offset the costs — though in most cases some
customer benefits are needed to make the overall business case positive.
Typically, utility regulators and other government officials and policymakers rely on utilities
to provide this type of analysis before deciding whether to approve smart meter rollouts. The
details of these calculations can get quite complex, so it’ s important to focus on a couple of
basic points.
Net present value. Numbers should be presented as the “present value” of smart meter
costs and benefits. This is the sum of the costs and of the benefits over project life
(typically 15 but sometimes 20 years). Calculate the present value by looking at the cost or
benefit for each year, then “discounting” back to today using an interest rate for the
estimated cost of capital. This allows the costs and benefits to be compared
apples—to—apples. When you subtract the present value of the costs from that of the
benefits, you obtain the “net present value” — one of the most common summary values on
which policymakers rely.
Benefit to cost ratio. This is the benefits divided by the costs. For a project to proceed, this
value should exceed 1.0. (That is, the benefits should be larger.) Typically this ratio also uses

present value amounts, but it can be calculated using total lifetime costs.
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Beyond these simple principles, the devil is in the details. For example, many states and
countries argue for months or years over how to calculate the value of reducing peak
demand by one kilowatt. For this reason, most smart meter business cases include a
sensitivity analysis as well as estimates for low, medium, and high cases, or their equivalent.
(Our table uses “medium” projections.)

Both utilities and regulators have an incentive to be conservative on both costs and
benefits. Utilities want to achieve their spending targets, and regulators want to achieve the
expectations they set for customers. Few will complain if the targets are met; many will
complain if they are not.

eMeter has gained great experience over the past 20 years in business case development.
These are some of the key learnings:

Use a credible expert to do this analysis — someone who has done it before and understands
the economics. A neutral third party consultant may be helpful, but utility experts also are
good. Also, provide the opportunity for stakeholder input to benefit from “the wisdom of the
crowd.” This is usually done via a formal ratemaking proceeding or a government
consultation. It’ s helpful to include sensitivity analyses.

And of course, use common sense. Are your results similar to those of others’ analyses?
Are the differences explainable? Do the estimates seem realistic?

A good example is consumer energy savings: a recent study of over 100 smart meter pilot
programs showed that smart energy feedback yields an average 8.7% drop in consumption.
Yet the business cases we summarized in our table assume far more conservative
reductions of 2-3%.

Significantly, these analyses have been done in many places, many times. It should not be
necessary to create a brand new approach to smart meter or smart grid benefit—cost

analysis; it is best to make good use of what other smart people have already done.

CONCLUSION

eMeter expresses its support TEPCO’ s proposed specifications, with the added information
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provided in these comments. We appreciate the opportunity to comment.
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