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2- Performance Specification
3- Competence Characteristics
4- Human Ware

5- Adequacy Requirements

6- Info ware

7- Effectiveness Measures
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Functional problems: No real-time || Technologyproblem: | Scope problem: Limited

communication, limited capacity, Different technology reach to reclosers, no reach

high communication costs - standards P to disconnectors
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Number of

Network Paosition Viola Systems Product A
Devices

Functionality

Provides fixed IP addresses to all Arctic devices
3 enabling two-way operation, as well as remote
maintenance control via a VPN tunnel

Viola M2M Gateway
SCADA Enterprise Edition
Arctic 3G Gateway and 130 Provides high communication capacity and

L Arctic Substation Gateway availability with backup routing function

Offers real-time remote control and monitoring, thus
Reclosers Arctic IEC-104 Gateway 200 enabling fast fault isolation and efficient recovery
from blackouts

Provides a total solution for disconnector control
Arctic Control 1300 including motor protection, battery charging and
monitoring as well heater control

Disconnector
stations
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Reliability Range of Improvement Range of Baselines

Indices % Change (Low to High) (Low to High)

SAIFI Average Number of Sustained 13% to - 40% 0.8t01.07
Interruptions

MAIFI Average Number of Momentary 28% 9.0
Interruptions

SAIDI Average N.umber of System 2% to -43% 67 to 107
Outage Minutes

CAIDI Average N.umber of Customer +28% to -2% 67 to 100
QOutage Minutes

cMmiI Total Number of Customer

0, -1

Minutes Interrupted (Millions) +8% 0 -35% 441020
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'Chubu Electric Power Company
Chubu
Switch Rooms and Switch Cabinets
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!Data Maintenance Function
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'Man-Machine Interface

“NagoyaCentral Conrol

*File Mailing System

*Individual Remote Control System (IRCS)
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1Tokyo Electric Power Company
’Advance DAS
*Time-limit Changeover Fault Detection Method
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'Supervisory Remote Control Device
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This section contains a checklist for regulators to evaluate AMI proposals. This checklist is
organized based on the eight design principles agreed on by the Open AMI task force. It is not
mandatory that all systems answer “Yes” to all questions on the checklist. However, better systems
will be able to provide more “Yes” answers than poorer systems. It is assumed that the information
necessary to answer these questions can be obtained directly from within the AMI proposal or by
forwarding the questions on to the submitter who would respond and indicate where in the proposal
each issue is addressed in more detail. In the discussions that follow, a “consumer” is given to mean

either an individual consumer or an agent representing multiple consumers.

1- Shareability

The infrastructure uses shared resources which offer economies of scale, minimize duplicative
efforts, and if appropriately organized, encourage the introduction of competing innovative

solutions.
1-1- Is at least the following information available to all authorized users?

a) Energy usage for each consumer? Y N
b) Energy costs for each consumer over each metering interval? Y N
c) Aggregated energy usage for large numbers of consumers? Y N
d) Audit trails of changes to tariffs, configuration, software and firmware?
Y N

e) Audit trails of failures in the system? Y N

1-2- Is the information from the system available to each of the following users, simultaneously, if

authorized?

a) The designated billing system?
b) Auditors and regulators?

c) Rate analysis and design systems?

< < < <
Z z =z =z

d) Energy management and control systems?
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e) Distribution management and control systems?

f) Load management systems?

g) Utility network engineers, planners and forecasters?
h) Meter service companies?

i) Outage management systems?

j) Complaint resolution systems?

k) The System Operator (e.g. CAISO)?

I) Distributed generation providers?

m) Customer service representatives?

< < < < < << << <
Z Z2 2 2 Z2 Z2 Z2 Z2 Z2 Z

n) Retail consumer portal devices?

1-3- Does the system use a communications network that is already in place, e.g. Cable, DSL,

Cellular, other utilities? Y N

2- Ubiquity
Users can readily take advantage of the infrastructure and what it provides.

2-1- Can all consumers (residential, agricultural, commercial and industrial) within the service

territory do the following?

a) Be connected to the system? Y N
b) Be notified of tariff changes, including critical peak pricing? Y N
c) Access their energy usage and cost information? Y N
d) Receive load control signals? Y N

2-2- If there are consumers who are not served by the system, are these exceptions due only to truly
extreme physical, geographic or economic conditions?Y N

2-3- Will the system permit selected consumers to provide generation, i.e. be able to perform “net

metering”’? Y N

2-4- Can the system use different technologies to reach different consumers? Y N

3- Integrity
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The infrastructure operates at a high level of availability, performance and reliability.

3-1- Does the system have published targets for availability, performance and reliability?
Y N

3-2- Does the system meet its published targets for availability, performance and reliability?

Y N

3-3- Can all equipment in the system continue operation during a power failure?

Y N
3-4- Is there more than one communications path to every consumer site? Y N
3-5- Can all meters in the system be read within six hours? Y N
3-6- Can data from every consumer meter be recorded in at 1-hour intervals?

Y N
3-7- Can data from selected consumers be recorded at 15-minute intervals?

Y N

SI9L8 (S2iodigd 9 M (Sleo (2935 1093 9 U9l jB

3-8- Is there provision for selected meters to be recorded at intervals smaller than 15 minutes?

Y N

3-9- Is an Energy Service Provider automatically notified when a regulator makes a tariff change?

Y

3-10- Is a consumer automatically notified when a tariff change is offered? Y

N

N

3-11- Can all consumers be notified of a critical peak within a day prior to the peak?

Y N

3-12- Can selected consumers be notified of a critical peak within an hour of the peak?

Y N
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3-13- Can the Energy Service Provider be certain that all consumers have received notice of an

upcoming tariff change or critical peak, sufficiently prior to the event? Y N

4- Ease of use

There are logical and consistent (preferably intuitive) rules and procedures for the infrastructure's

use and management.

4-1- Can a consumer participate in a demand response program without having to actively respond

to each tariff change? Y N
4-2- Can a consumer view their energy use for the previous day? Y N
4-3- Can a consumer view their energy cost for the previous day? Y N

4-4- Can selected customers be upgraded to see their energy usage and cost data on a more frequent
basis, e.g. hourly? Y N

4-5- Is it clear from the information available to the consumer what impact their energy usage has

on their energy costs (for instance, can they see a daily load curve or similar tool)?

Y N
4-6- Can a consumer tell when a critical peak price is in effect? Y N
4-7- Can a consumer tells what level of tariff is in effect at any time? Y N

4-8- Can a consumer use multiple methods to learn about tariff choices, energy usage and cost (e.g.

phone, internet, newspaper, local display)? Y N

4.9- Can any piece of equipment (e.g. meter, data concentrator, and networking device) in the
system be managed as follows from a central location? Y N

a) Enable/disable the device?
b) Change its logical address?

c) Download software or firmware?

< < < <
Z Z2 Z2 2

d) Download new configuration?
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e) Download new security parameters or credentials? Y N

f) Gather operational statistics? Y N

g) Receive spontaneous alarm reports for serious failure conditions? Y N

4-10- Can thousands of devices within the system be managed (i.e. enabled/disabled/ downloaded)
with a single command from a central location?
Y N

4-11- Can selected consumers connect automated building management systems to the network
using open, published standards? Y N

5- Cost effectiveness

The value provided is consistent with capital and operational cost.
5-1- Can the system be deployed to millions of consumer sites economically? Y N
5-2- Can the following information be changed without any visits to consumer sites?

a) The selection of a tariff? Y N
b) The definition of tariffs (including selection of flat rate vs. CPP event vs. periodic,
number of periods, start and stop time for each period, and rate for each period)?
Y N
c) The software or firmware for all equipment in the system? Y N
d) Security parameters, credentials, and algorithms for all equipment? Y N
e) The frequency of formal billing for each consumer? Y N
) The frequency of access to energy usage and cost information for each consumer?
Y N

g) The selection of a data recording interval? Y N

5-3- Can any selected portion of the system be upgraded to use a different communications network

a) Without changing consumer equipment? Y N

b) Without visiting consumer sites? Y N
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¢) Without requiring software or firmware changes? Y N

5-4- Can older equipment be upgraded with equipment from different vendors without changing the

rest of the system? Y N
5-5- Can different collection rates and technologies be applied in different parts of the system to
make collection of data more cost-effective? Y N
5-6- Can the system be easily scaled up or down based on consumer participation levels?
Y N

5-7- Can new functionality such as detection of energy theft and diversion or outage detection, be

added? Y N
a) Without changing consumer equipment? Y N
b) Without visiting consumer sites? Y N
¢) Without requiring software or firmware changes? Y N

6- Standards

The elements of the infrastructure and the ways in which they interrelate are clearly defined,

published, useful, open and stable over time.

6-1- Are the specifications for connecting to the system complete (i.e. they are not still in

development)? Y N
6-2- Have the specifications for connecting to the system been published? Y N
6-3- Are the specifications for connecting to the system available online? Y N

6-4- Have the specifications for connecting to the system been available for more than two years?
Y N

6-5- Are the specifications for connecting to the system used elsewhere in the world?
Y N
6-6- Are the specifications for connecting to the system recognized by any of the following bodies?

a) An international standards body, e.g. the ISO, IEEE, or IEC? Y N
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b) A national standards body, e.g. ANSI, CSA, CEN? Y N

¢) An industry consortium, e.g. ASHRAE, OpenAMI, DNP User’s Group Y N

6-7- Is there an independent (non-vendor) organization that is responsible for updating the

specifications for the system? Y N
6-8- Do the system performance targets make reference to an open, published standard?
Y N
6-9- Do the security measures applied to the system follow open, published standards?
Y N

6-10- Has another regulatory body, system operator, or utility approved for use in its jurisdiction:

a) This AMI system? Y N

b) Another AMI system from the same vendor(s)? Y N

c) The technology underlying this AMI system? Y N
7- Openness

The infrastructure is available to all qualified entities on a nondiscriminatory basis.
7-1- Is the equipment for the system available from more than one vendor? Y N
7-2- Are the specifications for connecting to the system available to anyone? Y N

7-3- Are the specifications for connecting to the system available at low cost (i.e. no more than

necessary to administer their distribution and promotion)? Y N

7-4- Can any vendor connect equipment to the system without providing profit to a competitor?
Y N

7-5- Is the body responsible for updating the specifications a non-profit organization?
Y N

7-6- Is there a published, standardized specification describing exactly how to do each of the

following items?

a) Connect a meter to the system? Y N
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b) Connect customer premise equipment to the system, such as load control devices and
automated building management systems? Y N

c¢) Connect distributed generation equipment to the system, monitor it and control it?

d) Change a tariff? Y N

e) Incorporate a different communications network into the system? Y

f) Read any meter in the system? Y N
g) Induce demand response in any consumer or group of consumers? Y N
h) Access individual and aggregate load profiles? Y N

7-7- Can the communications networks used by the system co-exist (not interfere) with the

networks used by nearby systems belonging to other vendors or other utilities? Y N

7-8- Is there a single, standard specification for the data exchanged in the system such that it can be

carried over a variety of different communications technologies? Y N

8- Security

The infrastructure is protected against unauthorized access, interference with normal operation; it

consistently implements information privacy and other security policies.
8-1- Does the system prevents unauthorized users from doing any or all of the following?

a) Accessing personal information about consumers? Y N

b) Reading energy usage or cost information for a given consumer? Y N

c) Downloading incorrect tariff schedules, load control requests, software, firmware, or
other data to equipment at a consumer site? Y N

d) Controlling load at the customer site? Y N

8-2- Does the system prevent any user (authorized or not) from tampering with the energy usage
data supplied from the consumer site? Y N
8-3- Does the system restrict access to different parts of the system based on the role of the user

making the request? Y N

8-4- Does the system make appropriate use of standard network security equipment and practices

such as firewalls and intrusion detection systems? Y N
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8-5- Does the system permit centralized control of security credentials like passwords, keys, and

certificates? Y N

8-6- Does the system have a published default security policy that utilities can use as the basis for
developing their own policies? Y N

8-7- Does the system provides audit logs of all configuration changes, including:

a) Tariff changes?
b) Software or firmware changes?
c) Load control requests?

d) Addition or deletion of consumers?

< < < < <
Z Z2 Z2 Z2 2

e) Changes to personal information?

8-8- Does the system perform these security functions while permitting authorized users to access
any of the data discussed under “Shareability”? Y N

8-9- Does the system perform these security functions while adhering to open standards as

discussed under “Standards” and “Openness’? Y N
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Functionality Requirements for AMI Networks in Previous CPUC orders

Source: 2/19/04 ALJ ruling 02-06-001

1. Capable of supporting the following price responsive tariffs for:

a. Residential and Small Commercial Customers (<200kW) on an opt out basis:

i. Two or Three Period Time of Use (TOU) rates with ability to change

TOU period length;

ii. Critical Peak Pricing with fixed (day ahead) notification (CPP- F);

iii. Critical Peak Pricing with variable or hourly notification (CPP-V) rates;

iv. Inverted tier or flat rates.

b. Large Customers (200 kW to 1 MW) on an opt out basis:

i. CPP; [ fixed or variable notification ]

ii. TOU;

iii. Two part hourly Real Time Pricing (RTP)

c. Very large customers (over 1 MW) on an opt out basis:

i. Two part hourly real-time pricing (RTP);

ii. Critical peak pricing (CPP); [fixed or variable notification]

iii. Time-of-Use (TOU) Pricing

Supports the following functions:

2. Collection of energy usage data at a level of detail (interval data) that supports customer
understanding of hourly usage patterns and how their own usage patterns relate to energy costs

3. Customer access to personal energy usage data with sufficient flexibility to ensure that changes in
customer preference of access frequency do not result in additional AMI system hardware costs.

4. Compatible with applications that provide customer education and energy management
information, customized billing, complaint resolution

5. Compatible with utility system applications that promote and enhance system operating
efficiency and improve service reliability, such as remote meter reading, outage management,
reduction of theft and diversion, improved forecasting, workforce management, etc.

6. Capable of interfacing with load control communication technology
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