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1 DOCUMENT CONTROL

1.1 Version Control

Version Date Description

1.1 November Initial draft which was put out to AMI and IHD vendors for comment
2006

2.0 February  Second draft which was put out to AMI and IHD vendors for
2007 comment

3.0 8 June First revision in a process to lead to finalisation in Sept 2007.
2007

1.2 Distribution

Name Purpose

FWG members For review and continued development of the document

AMI systems vendors & IHD For review and advice regarding the impact of requirements
Vendors on ability of AMI systems and IHDs to deliver the functionality

required and any cost impacts

AMI Stakeholders For review and assessment of AMI functionality in meeting
their needs

1.3 Related documents

Document Version Date

AMI Minimum Statewide Functionality Specification 5.0 8 June 2007
AMI Technology Trials Specification August 2006
AMI Business and Data Requirements 1.2 27 April 2007
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2 INTRODUCTION

2.1 Background

The Victorian Parliament passed legislation in August 2006 providing powers to enable a state-wide
rollout of Advanced Metering Infrastructure (AMI).

A series of Governors Orders in Council (OIC) will be issued to:
m  Mandate the Victorian Distribution Businesses to rollout AMI;
m  Set the rollout time frame - starting 31 December 2008, and finishing 31 December 2012;
m  Set the mechanism for cost recovery for Distribution Businesses;
m  Set the minimum statewide functionality requirements; and
m  Set the minimum service levels required for AMI systems.

The Department of Primary Industries (DPI) has continued the project established under the
Department of Infrastructure (DOI) to develop, together with the industry, a framework for the
implementation of AMI. To facilitate there is an Industry Steering Committee (ISC) which is the
principal forum for communications and co-ordination between Government, the industry and some
other key stakeholders, on all AMI matters. The ISC has a number of working groups, one of which is
the Functionality Working Group (FWG) which has developed this specification that could then be
recommended to the ISC and DPI for adoption. The FWG membership involved in the development
of this specification has included representatives from Distribution Businesses (DBs) and Retail
Businesses (RBs) from Victoria and other states, NEMMCO, ESC, CUAC and DPI.

2.2 In Home Displays

In other jurisdictions there is evidence that IHDs are one means whereby customers can be assisted to
reduce both their peak demand and also reduce their overall consumption. The Victorian Government
is keen to encourage such demand side responses by whatever means including IHDs. Accordingly
the minimum statewide functionality specification for mandated rollout of AMI systems requires that
IHDs and other devices are able to interface to AMI meters.

It is however not intended that IHDs be part of the mandated AMI rollout but will be available for
customers to purchase or for retailers to provide to customers.

2.3 Purpose of Document

It is the purpose of this specification to provide a guideline on the minimum functionality of IHDs so
that Retailers do not have to deal with different core IHD functionality for different AMI systems that
distributors have rolled out. It is noted that IHD manufacturers may choose to add additional
functionality into IHDs, above the core functionality (for example temperature and humidity displays).
IHD functionality may be also integrated into other devices such as personal computers, home
automation panels, intelligent thermostats, security systems etc.

24 Scope

This specification is not a purchase specification but rather outlines the minimum statewide
functionality requirement for IHDs. It is noted that this is a minimum specification and is not intended
to limit the scope of functionality that IHD vendors may include in their range of product offerings.
This specification is focussed on the requirements of IHDs for electricity. Since the rollout of AMI
does not include Water and Gas meters, it is not considered that the minimum requirements of IHDs
need to encompass the display of water and gas consumption information. However it is noted that
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this specification does not preclude water and gas consumption information being included within the
scope of future IHDs.
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3 AMI SYSTEMS OVERVIEW AND IHDS

Figure 1Figure-t indicates diagrammatically the assumed scope of an AMI system.
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Figure 1 — Overview of AMI System
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The central part of the diagram outlines the scope of AMI systems that Distributors are mandated to
rollout in Victoria. Between the meter and the Network Management System (NMS) a

communications network cloud is shown.

It is noted that in some AMI technologies, data

concentrators would be part of this communications network. “Controlled Loads” includes the load
types that are typically controlled directly from contactors in meters, such are storage water heaters or
space heaters. The line connecting the meter and the controlled load box is shown in a different colour
to indicate that this is a physical wired connection. The connection of the “Utility control of other
loads” box to the communications network is to show that there is the capability of AMI systems to
directly control other loads in a customers premises (which might control a range of devices such as
pool pumps, air conditioners, dishwashers etc) which might not be capable of being switched at the

customers meter.

The items on the right hand side of the diagram, including the Distributor’s systems, Retailers’
systems, B2B e-Hub and NEMMCO MSATS system are not part of the AMI system; however there
are some AMI functionality specification items which place requirements on some of these systems.
For example, the connect/disconnect functionality items require the addition of a connect/disconnect
system. The use of interval data requires the implementation of a Meter Data Management System
(MDMS) to handle interval data. Other items of functionality may require additional systems at
distributor and/or retailers and may also require additional services through the B2B e-hub.

In the left most boxes of Figure 1Figure-L there are represented some functions that could be in a
customer’s premise, and may include a range of devices connected to a Home Area Network (HAN).
These devices may include In Home Displays (IHD), personal computers, intelligent thermostats (for
heating and cooling systems), or customer load management devices (which might control appliances
such as pool pumps, air conditioners, dishwashers etc). The HAN and devices connected to the HAN
are not included in the mandated rollout of AMI systems, but it is a requirement that AMI systems
provide an interface from the Meter to a HAN as a means to enable connectivity to these types of
devices. It is noted that Retailers may implement a direct communications link (shown in dotted lines)
to an IHDs in addition to that through the AMI system.

ADVANCED METERING INFRASTRUCTURE
Minimum State-wide Functionality Specification

[ Formatted: Font: Times New Roman

[ Formatted: Font: Times New Roman




3.1 Home Area Network

To facilitate interoperability between AMI meters and HANS, Zigbee has been specified as the
protocol for the meter to HAN interface. This is detailed in the AMI Minimum Statewide
Functionality Specification.

The electricity will act as an end point device on a HAN. Hence if an IHD is the only other device on
the HAN it will need to act as the co-ordinator and request information from the meter.
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4 OVERVIEW OF IHD REQUIREMENTS

An In-home display (IHD) is intended to be a device that allows customers to monitor electricity usage
and which may later also allow monitoring of water and gas usage:

(1) Instantaneous consumption — in monetary units ($/hour) & volumetric units (kKWh)

(2) Historic consumption — in monetary & volumetric units

(3) Greenhouse gas emissions (in Kg of CO2) arising from electricity consumption

(4) Tariff rates and times

(5) Current and previous bill values

(6) Messaging sent from retailers to customers (including notification of critical peak price events)
(7) Messaging sent from distributors to customers

(8) Ability to clear memory of historic data

(9) Ability to uniquely “bind” to the customers meter (ie: not other meters in the area)

4.1 Physical features

(1) Wall mountable or able to stand on a bench

(2) Able to be powered from 240Vac power outlet or batteries

(3) Graphical LCD display — also capable of displaying messages up to 255 characters long
(4) Coloured indicators to show tariff rates for electricity

(5) Buttons (perhaps integrated in a touch screen) to allow selection of what is to be displayed
(6) Means of entry of meter number or NMI

(7) Computer interface (eg: USB port)
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5 REQUIREMENTS OF IHDS FOR ELECTRICITY

(1) The IHD shall be able to interface to electricity meters using Zigbee protocol.

(2) The IHD will be required to bind securely and exclusively to the correct meter’-by-using-the
meters- NMl-orserial-number.

(3) The following is the information that needs to come to the IHD to allow the IHD to perform the
functions required

5.1 Information from electricity meter

The following is the information that will be available at the electricity meter for the IHD to read.

(1) Date and time (EST)

(2) Current demand? (kW) — export®- provided by the meter approximately every 5 to 10 seconds

(3) Current output* (kW) — import - provided by the meter approximately every 5 to 10 seconds

(4) Interval energy consumption at end of each half hour (kWh) — export

(5) Interval energy production at end of each half hour (kWh) - import

(6) Controlled load switching times — provided by the meter once per day

(7) Supply capacity limit (kW) - provided by the meter once per day

{A(8) _This specification does not require backward retrieval of data. N ( Formatted: Bullets and Numbering

5.2 Information delivered from AMI network through the electricity meter

(&) The AMI system will send messages through to AMI meters which are destined for IHDs. These
messages can be up to 255 characters each. These messages may include:

(1) Tariff update information for electricity (including effectivity dates)
(2) Bill values, dates billed and dates paid for Electricity,

(3) Notification of Critical Peak Price event

(4) DB messages (eg: when a planned outage is scheduled)

(5) Other retailer messages

(b) The Format of these messages is given in Appendix A

5.3 Data Storage within the IHD

The following is the data storage requirements and such data shall be available to the computer
interface.

5.3.1  Scope of information stored
(1) IHD number ??
(2) Electricity Meter NMI_??;

! There may be instances that would require for IHDs to have the capability of binding to multiple meters., [Formatted: English (United States)

2 That is the demand calculated by the meter over a period of 1 to 2 seconds.

3 Export means exported from the power grid to the customer, and import means imported from the customer to
the power grid. This is the way these terms are defined in the National Electricity Rules.

4 That is the demand calculated by the meter over a period of 1 to 2 seconds.
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(3) The last 10 messages received (255 characters per message) — addressing structures; | Formatted: Highlight

(4) 24 hours of half hour kWh interval data (main and controlled circuit & export and import) —
effectively 34 channels of interval data;

(5) 28 days of daily consumption data — export and import (in $);

(6) Current tariff information (separate tables for export and import tariffs)

(7) New tariff information (separate tables for export and import tariffs)

(8) Two most recent bill notifications®
5.3.2 Data Structures
The data structures applicable to tariff information and some other items is given in Appendix B
5.4 Displayed information

This section lists what information should be displayed. Much of the information displayed will need
to be calculated within the IHD, based on data provided via the electricity meter.

5.4.1 |dentification information | Formatted: Highlight

Electricity Meter serial number or NMI - DELETE?; \: Formatted: Highlight

5.4.2 Date and time

The IHD shall display current date and time (either 24 hour format or 12 hour format) either as a
separate display or as a component of other displays. Eastern Standard Time (EST) will be available
from the electricity meter. Since electricity metering only uses EST any adjustment to for Daylight
Saving would need to be performed within the IHD.

5.4.3 Current consumption export and import.
(1) $/hour consumption - export
(2) kW demand — export
(3) $/hour import (generation into grid)
(4) kW import (produced)
(5) kg per day CO2 emissions
5.4.4 Historic consumption (and/or import).
(a) Last 24 hours:
(1) $ consumption for each half hour (block graph)
(2) Average kW demand for each half hour (block graph)
(3) Kg CO2 emissions for each half hour (block graph, consumption only.)
(4) $ import for each half hour (block graph)
(5) Average kW produced (import) for each half hour (block graph)
(b) Last 7 days:
(1) $ consumption for each of last 7 days (block graph)
(2) Average kW demand for each of last 7 days (block graph)

5 The IHD needs to know the date of last billing when using block tariffs else it does not know when to re-start
using first block rates again.
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(3) Kg CO2 emissions for each of last 7 days (block graph, consumption only.)
(4) $ import for each of last 7 days (block graph)
(5) Average kW import for each of last 7 days (block graph)
(c) Last 28 days:
(1) $ consumption for each of last 28 days (block graph)
(2) Average kW demand for each of last 28 days (block graph)
(3) Kg CO2 emissions for each of last 28 days (block graph, consumption only.)
(4) $ import for each of last 28 days (block graph)
(5) Average kW import for each of last 28 days (block graph)
5.45 Current Tariff - export®

(a) Main circuit tariff allowing for a minimum of: CCP event and max demand tariff

(1) Supply charge
(2) 6 TOU rates

(3) 6 Consumption blocks for each of the first 2 TOU rates, then 2 blocks for each of the
remaining 4 TOU rates - each block ($/kWh) and block limit value (kwWh)

(4) 5 time periods per weekday
(5) 3 time periods per Saturday
(6) 3 times periods per Sunday
(b) Controlled.circuit tariff allowing for a minimum of: <
(1) Supply charge

(2) 4 TOU rates
(3) 2 Consumption blocks for.each TOU rate ($/kWh)

(4) 4 time periods per weekday

(5) 2 time periods per Saturday/Sunday
{5-Supply-charge
ool s
(3)-2 Consumption-blocks for each- TOU rate ($/kWh)
. .
5.4.6 Current Tariff - import’

(a) Tariff allowing for a minimum of: «

6 Export is defined as energy being exported from the power system to a customer.
7 Import is defined as energy imported to the power system from the customer (ie: where the customer has a
capability to generate electricity back into the power system.)
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(1) 3 TOU rates

(2) 4 time periods per weekday

(3) 4 time periods per Saturday/ Sunday
5.4.7 _ Previous Tariff - export?

(a) Main circuit tariff allowing for a minimum of:
1) Supply charge

(2) 6 TOU rates
(3) 6 Consumption blocks for each of the first 2 TOU rates, then 2 blocks for each of the

remaining 4 TOU rates - each block ($/kWh) and block limit value (kWh)

(4) 5 time periods per weekday

(5) 3time periods per Saturday

(6) 3 times periods per Sunday

(b) Controlled circuit tariff allowing for aiminimum of:
1) Supply charge

(2) 4 TOU rates
(3) 2 Consumption blocks for each TOU rate ($/kWh)

(4) 4 time periods per weekday

(5) 2 time periods per Saturday/Sunday

5.4.8  Previous Tariff - import®

(a) Tariff allowing for a minimum of:

(1) 3TOU rates
(2) 4 time periods per weekday

(3) 4 time periods per Saturday/ Sunday

5:4.75.4.9 New Tariff'°- export

A new tariff would have the same information structure as the current tariff (for main and controlled
circuit), but would also have an effectivity date.

5:4.85.4.10 New Tariff — import

A new tariff would have the same information structure as the current tariff, but would also have an
effectivity date.

54.954.11 Last bill'
(1) Bill amount $,

8 Export is defined as energy being exported from the power system to a customer.

 Import is defined as energy imported to the power system from the customer (ie: where the customer has a
capability to generate electricity back into the power system.)

10 When the effectivity date is reached the new tariff information overwrites the current tariff information

11 This is the most recently issued bill. “Previous bill” refers to the bill prior to the most recent bill.
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(2) date billed,

©  due date / date paid'2

@ Amount paid®

(5) Partly or fully paid
54.105.4.12  Previous bill

(1) Bill amount $,

(2) date billed,

(3) due date / date paid

(4) Amount paid**

(5) Partly or fully paid

12 When paid, the “due date” changes to “paid date”
13 If multiple payments made (e.g. Easyway) then all payments for the preceding 3 month period to be listed
14 If multiple payments made (e.g. Easyway) then all payments for the preceding 3 month period to be listed
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A.Appendix — Message Structures

[Message Structures are currently being developed as a separate document]
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B.Appendix — Data Structures

[Drafting Note — these data structures are currently being developed as a separate
document]
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1 DOCUMENT CONTROL

1.1 Version Control

Version | Date Description

0.1 29 June Initial draft for FWG

0.2 15 July Incorporates Retailers suggested changes to v0.1
0.3 17 July Incorporates changes from FWG meeting of 17 July
0.4 31 July Incorporates changes from FWG meeting of 31 July
0.5 7 August Incorporates changes from FWG meeting of 7 August
0.6 11 August | Proposed changes for FWG meeting of 14 August
0.7 14 August | 14 August FWG meeting working document

1.2 Distribution

Name

Purpose

FWG members

For review and continued development of the document

AMI systems vendors

required and any AMI systems cost impacts

For review and advice regarding the impact of requirements
on ability of AMI systems to deliver the service levels

AMI Stakeholders

For review and assessment of AMI service levels in meeting

their needs
1.3 Related documents
Document Version Date
Minimum statewide AMI functionality specification 6.4 14 August
2007
In Home Display functionality guidelines 3.0 8 June 2007
AMI Business and Data Requirements 1.2 27 April 2007
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2 INTRODUCTION

2.1 Background

In early 2006, the Victorian Government formally endorsed the deployment of Advanced Metering
Infrastructure (AMI) to all Victorian electricity customers consuming less than 160MWh per annum.
An amendment to the Electricity Industry Act 2000 was passed by the Victorian Parliament in August
2006, providing the Government with legislative heads of power to make Orders in Council (OIC)
establishing a range of requirements for the deployment of AMI, including the setting of minimum
AMI functionality, performance levels and service levels.

2.2 Purpose of Document
This specification defines the minimum service levels for AMI systems deployed in Victoria.

2.3 Scope of application

The requirements established by this specification apply to all metered electricity customer
installations where the annual consumption is less than 160 MWh and where the electricity supply is
non-incidental.
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3 AMI SERVICE LEVELS SCOPE

Figure 1 below depicts the scope of an AMI system and the scope of AMI service levels, in the context
of the end to end systems required to support AMI.

[—— AMI System ——

|
1< AMI Service Levels Scope =———

Utility
Control of ! ! !
other ! ! ! H
H Loads | |
1 Connect/ 1 Retailers
In Home Controlled I Disconnect [+l S
g I I ystems
Display Load System
| |
Home : o Network ! DB I B2B
Area Meter omuunicatols les Management ' S “TT\ Hub
Computer Network : System : ystems : u
| | |
| | |
Intelligent ElERlie) 1 1 MDMS 1 | NEMMCO
Thermostat Lok 1 1 Systems 1 MSATS
Management I I I
1 1 |
| |
|

Figure 1 — Overview of AMI System

All AMI meters will support connectivity to a customer’s Home Area Network (HAN) as described in
the AMI minimum statewide functionality specification. There may be a range of devices connected
to the customer’s HAN such as an In-home Display (IHD), a computer, an intelligent thermostat
and/or a range of load management devices (which might, for example control a pool pump, air
conditioning unit or dishwasher). It is noted that AMI systems do not preclude alternative
communications channels with HAN devices and an example of this has been illustrated in Figure 1
with a potential non-AMI communications link between a retailer’s systems and a customer’s IHD..

AMI metering configurations will allow for the continuation of current load control practice whereby
certain appliances (such as storage water heaters or space heaters) can be directly connected to an AMI
meter via a dedicated electricity circuit (shown as “Controlled Load” in Figure 1), and will allow these
appliances to be remotely controlled with the ability to turn the power to an appliance on or off within
the AMI meter itself.

In addition, other appliances (eg: air conditioners, pool pumps) which might not have dedicated
electrical circuits at the customer’s switchboard, may also be remotely controlled directly (shown as
“Utility Control of other Loads” in Figure 1) with appropriate commands sent via the AMI
communications infrastructure but not relayed through the AMI meter.

As illustrated in Figure 1, AMI systems include a communications network to allow communications
between AMI devices at the customer’s premises and the Network Management System (NMS) It is
noted that in some AMI technologies, data concentrators would be part of this communications
network.

The NMS provides connectivity to back-end systems including connect/disconnect system, meter data
management system (MDMS) and other DB systems. Figure 1 also illustrates the connectivity with
Retailers systems and NEMMCOs B2B hub and MSATS systems.
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3.1 Phased rollout of AMI

The implementation plan for the rollout of AMI is based on four phases. In the first three phases DBs
have exclusivity of provision of AMI services:

— Phase 1 - Piloting of AMI systems. No new market services are required. 31 December 2008
to 31 December 2009

— Phase 2 — Larger scale implementation of AMI. Basic AMI services apply. 1 January 2010 to
31 December 2011.

— Phase 3 — Completion of AMI rollout — Full AMI services apply — 1 January 2012 to 31
December 2013

— Phase 4 — DBs not the exclusive providers of AMI services. Services and service levels are not
defined for this phase. 1 January 2014 and beyond.

A range of AMI Services have been identified and defined for phases 2 and 3 of the AMI rollout.
These services are detailed in section 4. Many of these services are initiated by a service request from
a retailer to a DB and the completion (or otherwise) of the service requires a confirmation to the
requesting retailer. Although the business processes for many such services flow from a retailer
through to a DB, through to a customers meter and return, the scope of the minimum service levels is
only that which is within the DBs control, as shown in Figure 1 above.

Subsequent to the AMI rollout and the sunset of the period of DB exclusivity for AMI service, a
Retailer may appoint a Metering Provider (MP) and an MDA that is not the incumbent distributor for
the provision of AMI services. This document does not specify any minimum service levels for this
scenario.
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4 SERVICES AND MINIMUM SERVICE LEVELS

4.1 Definitions

In the following tables it is noted that:
— DNSP = Distribution Network Service provider (or termed DB in other parts of this document)

— FRMP — Financially Responsible Market Participant. Generally this refers to the retailer of the
customer in this document.

4.2 Assumptions
In the following tables it is assumed that:

— Unless otherwise noted, the service levels are measured from the receipt of a valid request at
the DNSP.

— All requests require a confirmation to the initiator of completion of the request or advice as to
why the request could not be completed

— Performance against the service levels are to be measured over a 12 month period
— Unless otherwise noted, all references to days are calendar days
— All times are Eastern Standard Time (EST)
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4.3 Phase 2 Services

Minimum State-wide Functionality Specification

Service ‘ Definition Comments Minimum Service Level Initiator
Routine Daily interval energy delivered by 6am Interval energy data from all meters for the previous day available to | Energy data | DNSP
Read — data collection from all the following day market participants, with: file to
Remote meters, . . MSATS,
* No less than 95% being actual data from meters, (with the | Frmp. LR
remainder substituted), to be available by 6am DNSP
e No less than 99% of actual data within 24 hours
e No less than 99.9% of actual data within ten business days
De- Remote De- Removal of supply | The request needs to be completed (not prior to the requested date | De- FRMP
energisation | energisation of on the customer’s and time) for: energisation
individual meters at side of the meter, 0 " of customer
prior notified date and at the meter, by ¢ Noless than 90% of requested meters within 1 hour installation
time (excluding CT use of the meters ¢ No less than 99% of requested meters within 2 hours
connected meters) connect/disconnect
contactor at a ¢ No less than 99.9% of requested meters within 2 days
selectable date and
time
The total number of requests received in any 24 hour period shall not
exceed 2% of the installed, operational AMI meter population
De- Remote De- Removal of supply | The request needs to be completed for: De- FRMP
energisation energisation of on the customer’s 0 - energisation
individual meters (0 - 2 | side of the meter, *  No less than 90% of requested meters within 1 hour of customer
hours) (excluding CT at the meter, by e No less than 99% of requested meters within 2 hours installation
connected meters) use of the meter’s
connect/disconnect ¢ No less than 99.9% of requested meters within 2 days
contactor
The total number of requests received in any 24 hour period shall not
exceed 2% of the meter population.
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Service ‘ Definition Comments Minimum Service Level Initiator
3 |a | Re- Remote re-energisation | Re-energise the a. Subject to b. below; The request needs to be completed (not prior | ENergisation | pryp
energisation | (at future date and time) | customers to the requested date and time) for: of customers
of individual meters electrical - installation
(excluding CT installation at a e No less than 90% of meters within 1 hour
connected meters) selectable date and ¢ No less than 99% of meters within 2 hours
time via the
connect/disconnect e No less than 99.9% of meters within 2 days
contactor in the
meter without the
need for the b. The total number of requests received in any 24 hour period shall
customer’s not exceed 2% of the requestor’s installed, commissioned AMI meter
intervention. population
3 |b | Re- Remote re-energisation | Re-energise the The request needs to be completed for: Energisation | pryp
energisation | (0 - 2 hrs) of individual customers o of customers
meters (excluding CT electrical e No less than 90% of meters within 1 hour installation
connected meters) installation via the e No less than 99% of meters within 2 hours
connect/disconnect
contactor in the ¢ No less than 99.9% of meters within 2 days
meter without the
need for the
customer’s The total number of requests received in any 24 hour period shall not
intervention. exceed 2% of the installed, operational AMI meter population
4 |a |IHD message |High Priority Messages | |ncluding but not The message is to be received at no less than 98% of the requested | Message FRMP
— Individual (ASAP 0 — 4 hrs) limited to; messages | meters within 4 hours received at
_ concerning Critical meter for
Sending a message (of | peak Pricing collection by
?hpaiz:glgﬁeist& mee:,i 'S |events,, emergency |Note: The total number of FRMP messages (across all message IHD
supply capacity types) is limited to one message per meter per day
HAN. control events
Confirmation that the message has been received by the IHD (together
with the time it was received) will be provided upon retrieval of the
appropriate event log information from the meter
8
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Service ‘ Definition Comments Minimum Service Level Initiator
4 |b |IHD message |Medium Priority Message ||nciuding but not The message is to be received at no less than 98% of the requested | Message FRMP or
—Individual | (Within 1 day) limited to messages | meters within 1 day receivedat  |pNsp
_ concerning planned meter for
Sending a message (of outage, reminder of collection by
umpetetrz 1tﬁ§t bs),,é?\i)e tg planned outage, Note: The total number of FRMP messages (across all message IHD
romotional material is limi
customer's HAN p types) is limited to one message per meter per day
Confirmation that the message has been received by the IHD (together
with the time it was received) will be provided upon retrieval of the
appropriate event log information from the meter
4 |c |IHD message |Low Priority Message Including but not The message is to be received at no less than 98% of the requested | Message FRMP or
— Individual | (Within 5 days) limited to messages | meters within 5 days, and no less than 99.9% of the requested meters | recéived at | pnsp
_ concerning tariff within 10 days meter for
Sending a message (of| change collection by
up to 255 bytes) to IHD
cmues,t’z)rrier’tshﬁtANserve a Note: The total number of FRMP messages (across all message
) types) is limited to one message per meter per day
Confirmation that the message has been received by the IHD
(together with the time it was received) will be provided upon retrieval
of the appropriate event log information from the meter
5 Meter event | Daily advice of subset of | -Subset of meter Specified event data from all meters for the previous day available to | Provision of | pnsp
advice meter events at all events which are market participants with: meter event
meters pertaining to each | defined in the AMI information to
retailer. Specifically functionality e No less than 95% of events from meters, to be available by | market
these are: - specification 6am participants
- Tamper Detection, 0 -
- Meter loss of supply, e No less than 99% of events within 24 hours
- boost activated, e No less than 99.9% of events within ten business days
- connect/disconnect
contactor change of
state,
- energy import,
- controlled load override
- message retrieved from
meter by HAN device.
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4.4 Phase 3 Services and Minimum Service Levels

Service Definition Comments Minimum Service Level Initiator
6 |a |Remote Remote initiation of The request needs to be completed for: Changed FRMP
controlled switching of controlled load status of
load override | (either on or off) which e No less than 90% of requested meters within 1 hour controlled
to nominated |overrides the controlled 0 L load contactor
i(ndividual load switching times stored e No less than 99.9% of requested meters within 12 hours
meters) in the meter for a selectable
period from O to 48 hours in ) ) )
half hour increments The total number of requests recelvec_i in any 24 hour period _shall
not exceed 2% of the installed, operational AMI meter population
6 |b |Remote Remote initiation of Utilises AMI tertiary The request needs to be completed for: Changed FRMP
Controlled switching of controlled load groups. Retailers are . . status of
load override (eithe_;on %r off) Whiﬁhd required to manage ¢ No less than 90% of requested meters within 20 minutes Iconc}rolled
to a larger overrides the controlle which NMis are in 0 - . oad contactor
l(numbergof load switching times stored | ynich group.. e No less than99% of requested meters within 90 minutes
meters) using in the meter for a selectable
groups period from O to 48 hours in L _ )
half hour increments Conflrmat_lon that the request has been comp!eted W|II_ be provided
upon retrieval of the appropriate event log information from the
meter
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Service Definition Comments Minimum Service Level Initiator
Read meter | Subtypes are: Events, settings and | The request needs to be completed for: Provision of | FrmP
information status  items  are . meter
a) Read meter event log detailed in Appendix A ¢ No less than 90% of requested meters in within 2 hours | information to
; ini S market
b) Read meter settings of ~the  minimum «  No less than 99% of requested meters in within 6 hours o
statewide AMI participants
c) Read meter status functionality e No less than 99.9% of requested in within 10 business
specification days
There are configurable
gﬁ(r:ar\m?itgr:s k(;l,ls('),‘h thzst The total number of requests received in any 24 hour period shall
yp b .| not exceed 2% of the meter population.
may not be retrieved in
this service.
The number of events retrieved from the event log will be the 100
most recent events
Change non | Change selected meter Settings are detailed in | The request needs to be completed for: Changed FRMP
metrology settings in the meter. Appendix A of the o meter settings
Meter settings Including: minimum statewide e No less than 90% of requested meters in within 2 hours
AMI— functionality e No less than 99% of requested meters in within 6 hours
specification
e No less than 99.9% of requested in within 10 business
days
The total number of requests received in any 24 hour period shall
not exceed 2% of the meter population.
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1 DOCUMENT CONTROL

1.1 Version Control

Version Date Description

First Draft August 2006 Initial draft which was put out to stakeholder
consultation

Second Draft December 2006 | Second draft incorporating results of consultation

(V4.4)

5.0 7 June 2007 First revision in a process to lead to finalisation in Sept
2007.

5.2 19 June 2007 Second revision — FWG draft

5.3 3 July Third revision — FWG draft

6.0 17 July Fourth revision — FWG draft

6.1 31 July Fifth revision — FWG draft

6.2 1 August Sixth revision — FWG draft

6.3 7 August Seventh revision — FWG draft

1.2 Distribution

Name

Purpose

FWG members

For review and continued development of the document

AMI systems vendors

For review and advice regarding the impact of requirements
on ability of AMI systems to deliver the functionality required
and any AMI systems cost impacts

AMI Stakeholders

For review and assessment of AMI functionality in meeting
their needs

1.3 Related documents

Document Version Date

In Home Display functionality guidelines 3.0 8 June 2007

AMI Service Levels Specification 0.6 7 August
2007

AMI Business and Data Requirements 1.2 27 April 2007
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2 INTRODUCTION

2.1 Background

In early 2006, the Victorian Government formally endorsed the deployment of Advanced Metering
Infrastructure (AMI) to all Victorian electricity customers consuming less than 160MWh per annum.
An amendment to the Electricity Industry Act 2000 was passed by the Victorian Parliament in August
2006, providing the Government with legislative heads of power to make Orders in Council (OIC)
establishing a range of requirements for the deployment of AMI, including the setting of minimum
AMI functionality, performance levels and service levels.

2.2 Purpose of Document

This specification defines the minimum functionality and performance levels for AMI systems
deployed in Victoria.

2.3 Scope of application

The requirements established by this specification apply to all metered electricity customer
installations where the annual consumption is less than 160 MWh and where the electricity supply is
non-incidental.

The requirements in this specification only apply to AMI systems, the scope of which is defined in
section 3. These requirements are minimum requirements only and do not limit the implementation of
AMI systems that have functionality and performance that exceed the requirements of this
specification.
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3

AMI SYSTEMS OVERVIEW

Figure 1 below depicts the scope of an AMI system, for the purposes of this specification, in the
context of the end to end systems required to support AMI.
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Computer
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[ AMI System —>
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Figure 1 — Overview of AMI System
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All AMI meters will support connectivity to a customer’s Home Area Network (HAN) as described in
this specification (refer section 4.10). There may be a range of devices connected to the customer’s
HAN such as an In-home Display (IHD), a computer, an intelligent thermostat and/or a range of load

management devices (which might, for example control a pool pump, air conditioning unit or

dishwasher). It is noted that AMI systems do not preclude alternative communications channels with

HAN devices and an example of this has been illustrated in Figure 1 with a potential non-AMI

communications link between a retailer’s systems and a customer’s THD.

AMI metering configurations will allow for the continuation of current load control practice whereby
certain appliances (such as storage water heaters or space heaters) can be directly connected to an AMI
meter via a dedicated electricity circuit (shown as “Controlled Load” in Figure 1), and will allow these
appliances to be remotely controlled with the ability to turn the power to an appliance on or off within
the AMI meter itself.

In addition, other appliances (eg: air conditioners, pool pumps) which might not have dedicated
electrical circuits at the customer’s switchboard, may also be remotely controlled directly (shown as

“Utility Control of other Loads” in Figure 1) with appropriate commands sent via the AMI

communications infrastructure but not relayed through the AMI meter.

As illustrated in Figure 1, AMI systems include a communications network to allow communications
between AMI devices at the customer’s premises and the Network Management System (NMS) It is

noted that in some AMI technologies, data concentrators would be part of this communications

network.

The NMS provides connectivity to back-end systems including connect/disconnect system, meter data
management system (MDMS) and other DB systems. Figure 1 also illustrates the connectivity with
Retailers systems and NEMMCOs B2B hub and MSATS systems.
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4 MINIMUM STATEWIDE FUNCTIONALITY

4.1

REQUIREMENTS

Applicable meter configurations

(a) These functionality requirements apply to all AMI metering installations for Victoria. However,
the following lists the minimum requirement for AMI metering configurations:

(1) Single phase, single element

(2) Single phase, single element with integrated load control

(3) Three phase direct connect

(4) Three phase direct connect with integrated single phase load control

(5) Three phase direct connect with external three phase load control

(6) Three phase CT connect (excluding connect/disconnect)

(b) AIll meter types shall meet the relevant requirements of AS62052.11, AS62052.21, AS62053.21,
and any pattern approval requirements of the National Measurement Institute.

4.2

Metrology

(a) The following requirements shall apply to all AMI meters:

)

@

®)
(4)

®)

(6)
U]

Single phase meters to be two quadrant meters and separately record active energy for import*
and export in 30 minute intervals.

Three phase meters to be four quadrant meters and to separately record active and reactive
energy, import! and export in 30 minute intervals.

Record total accumulated consumption per interval channel.

The minimum resolution for collection of 30 minute interval energy data shall be 0.1 kWh for
active energy and 0.1 kVArh for reactive energy?.

The minimum resolution of energy consumption displayed on a meter’s display shall be 0.1
kWh and 0.1 kVArh for direct connected meters.

For all meters, a minimum storage of 35 days per channel of 30 minute interval energy data.

All channels of 30 minute interval energy data shall be able to be read locally as well as
remotely read.

(b) An AMI meter shall be capable of meeting the requirements (including accuracy) of both type 4
and type 6 meters (non-ToU capability)®

(c) The reading of active energy import data is only required when there is local generation capability
at the premises. The values to be recorded for import and export are actual values at the
Connection Point for direct connect meters*.

LIt is noted that in accordance with the conventions of the National Electricity Market, export is when energy is
exported from the network to a customer and import is when the customer delivers energy into the network.

2 Subject to NMI approval.

3 The minimum specification doesn’t support the use of these meters as type 5.

4 For example, if a customer has local generation from photovoltaic cells, and during the first 20 minutes of a half
hour period there was export from the network to the customer of 3 kWh and during the next 10 minutes the
network imported 2 kWh from the customer, although the mathematical total for the half hour is 1 kWh exported,
the actual values recorded for that half hour would be, Export — 3 kWh, Import — 2 kWh
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(d) It shall be possible to remotely and locally select or configure whether import energy interval data
is collected or not

(e) It shall be possible to remotely and locally select or configure whether reactive interval data is
collected from three phase meters or not.

(f) When import energy is recorded in a meter a locally and remotely readable status flag shall be set
in the meter to indicate this fact.

4.3 Remote and local reading of interval data (routine reads and individual
reads)

(a) When meters are remotely read, the meter’s total accumulated consumption per collected channel
shall also be collected in addition to the 30 minute interval energy data and be provided by the
AMI system at least once every 24 hours.

(b) For individual reads of meters, it shall be possible to select up to 35 days of 30 minute interval
energy data is to be collected per channel.

(c) The AMI system shall also allow collection from meters of
(1) settings,
(2) time,®
(3) date,
(4) status indicators and

(5) events logs.
Appendix A details the events, settings and status indicators.
4.4 Customer Disconnect, & Reconnect®

4.4.1 General Requirements
(a) All meter types excluding CT connected meters shall have a connect/disconnect contactor.

(b) The AMI system shall support both local and remote disconnection, and local and remote
reconnection of customer supply via the connect/disconnect contactor. When an AMI meter
performs a disconnect operation, all outgoing circuits from the meter shall be disconnected.

(¢) To confirm the current state of a meter, the AMI system shall support “on-demand” remote polling
of the meter to determine whether the connect/disconnect contactor is open or closed:;

(d) The AMI system shall complete on-demand polling commands, returning the meter status, with
the performance levels set out in section 5.

(e) The meter shall provide clear local indication of the status (open/closed) of the connect/disconnect
contactor.
4.4.2 Disconnect

(a) The AMI system shall support both local and remote customer supply disconnect functionality.

5 The meter time and date needs to be cross referenced to an upstream system
6 The term “connect” is equivalent to the term “re-energisation” used in national electricity market documents.
Similarly the term “disconnect” is equivalent to the term “de-energisation”.
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(b) For remote disconnects, the AMI system shall complete the disconnect command, returning the
meter status, within the performance levels set out in section 5.
4.4.2.1 Local Disconnect’

(a) Local disconnect via the meter shall only be able to performed by an authorised
technician. Unauthorised persons shall be physically prevented from operating the
connect/disconnect contactor to disconnect supply.

(b) The AMI system shall support the following:
(1) Local opening of the disconnection relay;

(2) Remote communication of the status (open/closed) of the connect/disconnect
contactor (if AMI communications are active) from the meter to the NMS

(3) Event logging by the AMI system of the local disconnection at that meter.

4.4.2.2 Remote Disconnect
(a) The AMI system shall support the following:
(1) Remote opening of the disconnection relay;

(2) Remote communication of the status (open/closed) of the connect/disconnect
contactor (if AMI communications are active) from the meter to the NMS;

(3) Event logging by the AMI system of the remote disconnection at that meter.

4.4.3 Reconnection

(a) The AMI system shall support both local and remote customer supply reconnection functionality.

(b) When a command is performed remotely, the AMI system shall complete the command, returning
the appropriate meter status to the NMS, within the performance levels set out in section 5.

4.4.3.1 Local reconnection

(a) Local reconnection via the meter shall only be able to performed by an authorised
technician. Unauthorised persons shall be physically prevented from operating the
connect/disconnect contactor to reconnect supply

(b) The AMI system shall support the following:
(1) Local closing of the connect/disconnect contactor;

(2) Remote communication of the status (open/closed) of the connect/disconnect
contactor (if AMI communications are active) from the meter to the NMS

(3) Event logging by the AMI system of local reconnection at that meter.

4.4.3.2 Remote reconnection

(a) For safety, the meter shall support an auto-disconnect function if load is detected flowing
through the meter upon remote closing of the connect/disconnect contactor.

7 The circumstances in which local disconnection may occur include (but is not limited to) where:

(1) A technician is already on-site performing works and it is most efficient for the technician to perform the
disconnection;

(2) An AMI meter is installed; however the communications infrastructure has not been rolled out or has failed.
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(b) The AMI system shall support the following:
(1) Remote closing of the connect/disconnect contactor;

(2) Remote communication of the status (open/closed) of the disconnect relay from the
meter to the NMS;

(3) Event logging by the AMI system of remote activation;

(4) Meter will auto-disconnect if a minimum of “X” Watts of load is detected flowing
through the meter for a minimum of “Y” seconds of the connect/disconnect
contactor being remotely closed:

(i). “X”range; 20 W — 2.5 kW per element, per phase, remotely and locally settable
in 20 W increments;

(if). “Y” range; 1- 3,600 seconds, remotely and locally settable in 1 second
increments;

(iii). Enabling/disabling of auto-disconnect function, remotely and locally
configurable;

(iv). Remote alarming to the NMS that the meter has auto-disconnected,
(v). Event logging of auto-disconnection;
(vi). Auto-disconnect function active for “Z” seconds after remote activate (where the
range for “Z” is 1- 3,600 seconds, remotely and locally settable).
4.5 Time Clock Synchronisation
Date and time within meters shall be maintained within 20 seconds of Eastern Standard Time.

4.6 Load Control

4.6.1 Load control Groups

(a) All load control, whether controlled load (section 4.6.2) or utility control of other load (section
4.6.3) shall be able to respond to group commands and individual load control commands. Group
commands may be delivered by broadcast.

(b) Groups shall provide for a minimum of 20 primary groups (for use by Distributors), 200
secondary groups (for use by Distributors) and 200 tertiary groups (for use by Retailers).

(c) The 200 tertiary groups are to be allocated across the retailers to allow several groups per retailer.

4.6.2 Controlled load management at meters

The following are the features required of single phase or three phase meters with an internal
controlled load contactor and three phase meters equipped to operate an external controlled load
contactor:

(a) The controlled load shall be remotely and locally programmable to respond to one primary group,
one secondary group and one tertiary group.

(b) Storage in the meter of 5 sets of “turn on” & “turn off” times per week day & 5 sets of “turn on” &
“turn off” times per weekend day.

(c) “Turn on” and “turn off” times are remotely and locally settable for each meter individually and in
groups through the AMI communications system.

(d) At “turn on” times meters would react by turning on the controlled load after a randomised time
delay remotely and locally settable from O minute to 60 minutes in 1 minute increments (Often
referred to as “spread on”).
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(e) Meters shall recognise “turn on” & “turn off” commands that will override the switching program
stored in the meter. The “turn on” and “turn off” functionality shall be individually addressable or
by groups. The action of receiving a remote “turn on” or “turn off” command shall disable or
override the preset time based “turn on” and “turn off” schedule for a programmable period
between 0 and 48 hours, settable in ¥ hour increments.

(f) Single phase controlled load meters are to have a “boost” facility. This facility shall be able to be
remotely and locally enabled or disabled. When a customer activates the meter’s “boost” facility,
the meter will energise the controlled load for a preset time, which is remotely and locally
programmable from 1 to 6 hours in half hour increments.

(9) Meters with integrated single phase load control shall have a controlled load contactor with a
minimum current rating of 31.5 A resistive (AC1 rating) and a nominal voltage rating of 230 Vac®.

(h) Meters for three phase load control, shall have an integral relay with a minimum rating of 1 A, and
a nominal voltage rating of 230 Vac for operation of an external load control contactor.

4.6.3 Utility Control of Other Load

The AMI system shall have the capability to communicate to “other load control” devices through the
AMI communications network as outlined in section 3. The following are the requirements of these
“other load control” devices.

(a) “Other load control” devices shall be remotely and locally programmable to respond to one
primary group, one secondary group, and one tertiary group.

(b) Storage in the “other load control” devices of 5 sets of “turn on” & “turn off” times per week day
& 5 sets of “turn on” & “turn off” times per weekend day.

(c) “Turn on” and “turn off” times are remotely and locally settable individually and in groups,
through the AMI communications system.

(d) At “turn on” times these devices would react by turning on load after a randomised time delay
remotely and locally settable from O minute to 60 minutes in 1 minute increments (Often referred
to as “spread on”).

(e) Recognition of “turn on” & “turn off” commands that will override the stored switching program.
The “turn on” and “turn off” functionality shall be individually addressable or by groups. The
action of receiving a remote “turn on” or “turn off” command shall disable or override the preset
time based “turn on” and “turn off” schedule for remotely and locally settable period between 0
and 48 hours, settable in %2 hour increments.

4.7 Meter Loss of Supply detection and Outage Detection

All AMI systems shall include a means of detecting loss of supply to meters including those at
individual customer’s premises.

When a meter loss of supply or outage is detected it is to be alarmed to the NMS as soon as possible.

4.8 Quality of Supply & other event recording

All AMI systems are to have the capability to record and store the 100 most recent Quality of Supply
(QoS) events and other events that occur at each meter as detailed in Appendix A. The AMI system
shall record the nature of the event (eg: outage, undervoltage, disconnect etc), the date and time of the
beginning of the event, and the date and time of the end of the event.

8 The tolerance on the rated voltage is as per the Electricity Distribution Code
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4.8.1 Meter Loss of Supply

The trigger for a meter loss of supply event is when the supply voltage reduces to a point where the
meter shuts down, which shall be at a maximum 80% of nominal voltage.

For three phase meters where the loss of less than all phases causes the meter to shut down the phases
affected shall also be recorded.
4.8.2 Undervoltage & overvoltage recording

(a) Undervoltage and overvoltage events shall be recorded. The thresholds shall be remotely and
locally settable for undervoltage in the range of at least -5% to -20%° in 1% steps and for
overvoltage in the range of at least +5% to +20%° in 1% steps.

(b) All events of 1 second or longer shall be recorded.

(c) For each undervoltage event the minimum voltage that occurred during the period shall be
recorded. For each overvoltage event the maximum voltage that occurred during the period shall
be recorded. For three phase meters, the phases affected shall also be recorded.

4.8.3 Events for daily reporting

For each meter the following events shall be recorded in the AMI system and be available for daily
reporting:

(a) Meter loss of supply
(b) Boost activated
(c) Tamper detected

(d) Connect /Disconnect activated (the connect/disconnect contactor has changed state — open or
closed — for any cause

(e) Energy import detected

(f) Controlled load override

(9) Message retrieved from meter by customer HAN
48.4 Other events

(a) The complete list of events which must be logged is detailed in Appendix A

4.9 Supply Capacity Control

(@) AMI meters (except CT connected meters) shall have two supply capacity limit settings — a
normal limit and an emergency limit. This functionality applies only to direct connected meters
(ie: does not apply to CT connected meters):

(b) All supply capacity control settings shall be remotely and locally configurable.

4.9.1 Normal supply capacity limit operation

4.9.1.1 When energy is exported from the network to a customer

The connect/disconnect contactor shall open if the average kW demand across the last X number of
thirty minute intervals is greater than the demand limit (Y kW), where:

X is settable from 1 to 10 thirty minute intervals in increments of 1 thirty minute
interval; and

9 Detection of undervoltage levels is limited to -20% because of technical limitations of meters.
10 Detection of overvoltage is limited to +20% because of technical limitations of meters.
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Y is settable from 0.5 to 99 kW in increments of 0.5 kW up to 24 kW, then 1 kW from
24 KW to 99 kW .

4.9.1.2 When energy is imported from a customer to the network

The connect/disconnect contactor shall open if the average kW demand across the last U number of
thirty minute intervals is greater than the demand limit (V kW), where:

U is settable from 1 to 10 thirty minute intervals in increments of 1 thirty minute
interval; and
V is settable from 0.5 to 99 kW in increments of 0.5 kW.

4.9.1.3 Enabling, disabling and event recording

(a) The supply capacity control functionality shall be able to be remotely and locally enabled and
disabled.

(b) If the connect/disconnect contactor has opened due to the demand having exceeded the demand
limit, the contactor shall remain open for a period of T minutes (where T is settable from 1 to 60
minutes in 1 minute increments) and then automatically reclose.

(c) The disconnection and any subsequent reconnection shall be recorded as events as described in
section 4.8.4.

4.9.2 Emergency supply capacity limit operation

(a) The AMI system shall have the capability to remotely and locally activate or de-activate the
emergency supply capacity limit in AMI meters by either primary or secondary groups of meters,
or by commands sent to individual meters. The primary and secondary groups shall be the same
groups required in section 4.6.1.

(b) When the emergency supply capacity limit is activated this will then take precedence over the
normal supply capacity setting.

(c) The emergency supply capacity limit functionality in AMI meters must be capable of being
remotely and locally enabled or disabled for selected meters

(d) When the emergency supply capacity limit is activated, the connect/disconnect contactor shall
open if the average kW demand across R minutes is greater than the emergency supply capacity
limit (S kW) where:

R is settable from 1 to 60 minutes in increments of 1 minute
S is settable from 0.5 kW to 99kW in increments of 0.5 kW.

(e) If the connect/disconnect contactor has opened due to the demand having exceeded the emergency
demand limit, the contactor shall remain open for a period of T minutes (where T is settable from
1 to 60 minutes in 1 minute increments) and then automatically reclose.

4.10 Interface to Home Area Network (HAN)

(a) All AMI meters shall have a Zigbee interface which can connect to a customer’s HAN using the
Zighee AMI application profile operating in the license exempt 2.4 GHz band, and at least 50 mW
power output as outlined in section 3. The meter will be an end device (not a co-ordinator) on the
customer’s HAN network.

(b) All communications to a customer’s HAN shall be uniquely bound to the customer’s meter. (This
is to ensure that a customer’s HAN receives information pertaining to their premises and not a
neighbour’s premises.)

(c) HAN devices shall be able to read from the meter at least the following:

ADVANCED METERING INFRASTRUCTURE 11
Minimum State-wide Functionality Specification



(1) The meter’s instantaneous demand (kW) with sign to indicate export or import (unvalidated
data)- able to be read as frequently as every 5 seconds.

(2) The last 30 minute interval energy data (unvalidated data) for real energy export and real
energy import together with the date and time.

(3) The last 28 days of interval energy data, export and import
(4) The applicable supply capacity limit (kW).

(d) The HAN co-ordinator or any other device on the HAN shall not be able to write information to
the meter.

(e) The AMI system shall be able to send one message per day by individual messaging or broadcast
messaging to each meter for a HAN device to retrieve from the meter. (The retrieval of messages
from meters shall be logged as an event as per 4.8.3).

(f) Meters shall store the last three messages received.

4.11  Tamper Detection
(a) The AMI system shall support detection of attempts to tamper with the meter.
(b) The AMI system shall support remote communication of the tampering detected to the NMS.

4.12 Communications and data security

The AMI system shall ensure all communications between system components shall be secured in
such a way as to prevent unauthorised interception and modification. All device elements shall contain
the necessary security to prevent unauthorised access or modification of data.

4.13 Remote Firmware Upgrades

(a) The AMI system shall have the capability to remotely upgrade the firmware in AMI system
devices including data concentrators and meters.

(b) It shall not be possible to remotely change the firmware that operates the metrology functions of
the meter.

4.14  Self registration of meters

Meters shall have the capability to self register with the NMS.
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5 PERFORMANCE LEVELS

The following are the AMI system performance levels required.

(a) These performance levels apply to the complete AMI system as delineated in section 3, but not to
any upstream systems or downstream systems.

(b) These performance levels specifically apply from the NMS to the meter and return.

(c) It is noted that an AMI system may include communications links provided by third parties such
as telecommunications carriers and which are outside of the control of the DB that operates the
AMI system.

(d) The performance levels are average performance levels over the period of a year and exclude force
majeure events.
5.1 Performance levels for collection of daily meter readings

The following are the performance levels required for the daily collection of the previous trading day’s
30 minute interval energy data (as required in section 4.3).

(1) All data from 99% of meters within 4 hours after midnight
(2) All data from 99.9% of meters within 24 hours after midnight

5.2 Performance levels for remote reads of individual meters

An individual read (refer section 4.3) is defined as the reading of seven days of interval energy data
from a particular AMI meter. The performance level required for reads of individual meters is:

(1) Action performed at 90% of meters within 30 minutes

(2) Action performed at 99% of meters within 1 hour

(3) Action performed at 99.9% of meters within 6 hours
The total number of individual meters read in any 24 hour period can be up to 2% of the installed,
operational AMI meter population
5.3 Performance levels for remote connect/disconnect
The performance level required for individual meters is:

(1) Action performed at 90% of meters within 30 minutes

(2) Action performed at 99% of meters within 1 hour

(3) Action performed at 99.9% of meters within 6 hours
The total number of connects/disconnects commands to individual meters in any 24 hour period can be
up to 2% of the installed, operational AMI meter population

5.4 Performance levels for remote load control commands & emergency
supply capacity limiting

(a) The actions covered in this category are specified in section 4.6 for Controlled Load Management
and for Utility Control of Other Loads, and in section 4.9.2 for emergency supply capacity control.
For commands to any primary, secondary or tertiary group of meters the performance level
required is:

(1) Action performed at 90% of meters within 10 minutes
(2) Action performed at 99% of meters within 1 hour

(b) For commands sent to individual meters, the performance level required is:
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(1) Action performed at 90% of meters within 30 minutes
(2) Action performed at 99% of meters within 1 hour
(3) Action performed at 99.9% of meters within 6 hours
The total number of load control commands to individual meters in any 24 hour period can be up to
2% of the installed, operational AMI meter population
5.5 Performance levels for remotely altering settings in meters
The performance level required for individual meters is:
(1) Action performed at 90% of meters within 30 minutes
(2) Action performed at 99% of meters within 1 hour
(3) Action performed at 99.9% of meters within 6 hours
The total number of commands to alter settings at individual meters in any 24 hour period can be up to
2% of the installed, operational AMI meter population
5.6 Performance levels for remotely reading settings from meters
Performance level required for reading all the settings of an individual meter (refer section 4.3) is:
(1) Action performed at 90% of meters within 30 minutes
(2) Action performed at 99% of meters within 1 hour
(3) Action performed at 99.9% of meters within 6 hours
The total number of commands to read settings from individual meters in any 24 hour period can be up
to 2% of the installed, operational AMI meter population
5.7 Performance levels to remotely read events logs

(a) The performance level required for reading the full event log that pertains to an individual meter
is:

(1) Action performed for 90% of meters within 30 minutes
(2) Action performed for 99% of meters within 1 hour
(3) Action performed for 99.9% of meters within 6 hours

The total number of commands to read the full event log pertaining to individual meters in any 24 hour
period can be up to 2% of the installed, operational AMI meter population

(b) To read the event logs pertaining to all meters:
(1) The data pertaining to 99.5% of meters in 1 week
(2) The data pertaining to 99.9% of meters in 2 weeks

5.8 Performance levels to send messages to meters and HANs

(a) One message per day, can be sent to meters for retrieval by a HAN, either by individual messaging
or by broadcasting.

(b) The performance level required for sending high priority messages of up to 40 bytes to meters
with HANSs connected - message received by 98% of meters, in 3 hours

(c) The performance level required for sending medium priority messages of up to 128 bytes to
meters with HANSs connected - message received by 98% of meters, in 15 hours
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(d) The performance levels required for sending low priority messages of up to 255 bytes to all meters
with HANs connected

(1) Message received by 98% of meters in 3 days
(2) Message received by 99.9% of meters in 6 days

ADVANCED METERING INFRASTRUCTURE 15
Minimum State-wide Functionality Specification



A. Appendix - List of Events, Settings and Status

Indications
Events Daily Reference

reporting

required
Import energy generated v 4.2.f
Local supply disconnection 4.4.2.1(b)(3)
Remote supply disconnection 4.4.2.2(a)(3)
Local reconnection of the supply via the meter 4.4.3.3(a)(4)
Remote reconnection of the supply via the meter 4.4.3.4(b)(4)
Meter auto-disconnection 4.4.3.4(b)(5)(vi)
Connect/Disconnect activated v 4.8.3 (d)
Meter loss of supply v 4.8.1
Undervoltage event 4.8.2(b)
Overvoltage event 4.8.2(b)
A boost button is pressed v 4.8.3(b)
The connect/disconnect contactor is opened or closed 4.8.4(a)(2)
A tamper is detected v 4.8.4(a)(3)
Change in “turn on” or “turn off” times for the controlled loads 4.8.4(a)(4)
Whenever there is a change of meter settings 4.8.4()(7)
Controlled load override v 4.8.4 (a) (5)
Message retrieved from meter by customers HAN v 4.8.4 (a) (8)
Settings Reference
Import interval energy data collection - Enable/Disable 4.2 (d)
Reactive interval energy data collection - Enable/Disable 4.2 (e)

Remote activate (connect) load detection power setting

4.43.2 (b) (4) (i)

Remote activate (connect) load detection time delay setting

4.4.3.2 (b) (4) (ii)

Remote activate —disconnection when load detected - Enable /disable

4.4.3.2 (b) (4) (iii)

Remote activate (connect) load detection time enabled setting

4.4.3.2 (b) (4) (vii)

Load control Primary Secondary & Tertiary Groups

46.1(a)

Five sets of load control turn “on” and “off” times - weekday

4.6.2(b) & 4.6.3 (b)

Five sets of load control turn “on” and “off” times - weekend

4.6.2(b) & 4.6.3 (b)

Randomised time delay range — 0 to 60 minutes range

4.6.2 (d) & 4.6.3 (d)

Load control override delay time

4.6.2 (e) & 4.6.3 (e)
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Settings Reference
Boost duration 4.6.2 (f)
Undervoltage and overvoltage event recording thresholds 4.8.2 (a)
Normal supply capacity — export — limits — kW and time 4911
Normal supply capacity — import — limits — kW and time 4,9.1.2
Normal supply capacity limit - Enable / Disable 4.9.1.3 (a)
Normal supply capacity limit — auto reclose time 4.9.1.3 (b)
Emergency supply capacity — export — limits — kW and time 4.9.2 (d)
Emergency supply capacity limit - Enable / Disable 49.2 (a)
Emergency supply capacity limit — auto reclose time 4.9.2 (e)
Status indicators Reference
Connect/disconnect contactor position — open or closed 4.4.1 (c)
Controlled load contactor — open or closed 4.8.4 (a) (6)
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B. Glossary

active energy

Active energy means a measure of electrical energy flow, being the time integral of the
product of voltage and the in-phase component of current flow across a connection point
expressed in Watt-hours (Wh) and multiples thereof.

active power

Active power means the rate at which active energy is transferred.

Advanced Metering Infrastructure (AMI)

Advanced Metering Infrastructure means the infrastructure associated with the
installation and operation of electricity metering and communications including interval
meters designed to transmit data to and receive data from a remote locality.

AMI metering installation

An AMI metering installation is a "metering installation" which conforms with the
minimum functionality requirements of this "Advanced Metering Infrastructure - Minimum
State-wide Functionality Specification”

Australian Standard (AS)

Australian Standard means the most recent edition of a standard publication by Standards
Australia (Standards Association of Australia).

B2B e-Hub
B2B e-Hub means an electronic information exchange platform established by NEMMCO
to facilitate business to business (B2B) Communications.
communications network
Communications network means all communications equipment, processes and
arrangements that lie between the meter and the Network Management System.
consumption energy data

Consumption energy data means total active energy consumed over a period of time,
obtained from the difference between successive actual meter readings at a metering point,
or by estimation.

current transformer (CT)

Current transformer means a transformer for use with meters and/or protection devices in
which the current in the secondary winding is, within prescribed error limits, proportional to
and in phase with the current in the primary winding.

customer’s meter

Customer’s meter means the meter at the customer’s premises

day
Day means unless otherwise specified, the 24 hour period beginning and ending at midnight
Eastern Standard Time (EST).
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Distribution Line Carrier (DLC)
Distribution Line Carrier means a technology that allows data communications over low
voltage distribution lines but is not able to transmit data through distribution transformers.
distribution network

Distribution network means a network which is not a transmission network.

distribution system

Distribution system means a distribution network, together with the connection assets

associated with the distribution network, which is connected to another transmission or

distribution system. Connection assets on their own do not constitute a distribution system.
energy

Energy means active energy and/or reactive energy.

energy data
Energy data means interval energy data, accumulated energy data or estimated energy
data. For the purposes of this document, energy data also refers to consumption energy data.
Export
Export means the delivery of energy from the network to a customer.

Functionality Working Group (FWG)

Functionality Working Group means the working group appointed by the ISG with
responsibility for developing a statewide minimum functionality requirements specification
for the AMI project in Victoria.

HAN

HAN is an abbreviation for Home Area Network

In-Home Display (IHD)

In-home display means equipment which would normally be within the customer’s
premises and which communicates with the customer’s meters and displays to the customer
a range of information which may include consumption data, demand data, rate of
consumption in dollars, and which may also allow the customer to initiate communication
back to the meter.

Import
Import means the delivery of energy from an end-use customer into the distribution
network.

Industry Strategy Group (ISG)
Industry Strategy Group means the group of representatives from the electricity industry
which was established by Government to provide advice on the rollout of AMI.

instrument transformer

Instrument transformer means either a current transformer (CT) or a voltage transformer
(VT).
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interval energy data

Interval energy data means the data that results from the measurement of the flow of
electricity in a power conductor where the data is prepared by a data logger into intervals
which correspond to a trading interval or are sub-multiples of a trading interval.

interval meter
Interval meter means a meter that records interval energy data.

Interval Meter Rollout (IMRO)

Interval Meter Rollout means the rollout of interval meters that was determined by the
Essential Services Commission in 2004 for Victorian electricity..

Local disconnect

Local disconnect means the operation of the AMI contactor to effect a disconnection of the
customer’s supply not by the AMI communications system but performed locally at the
meter by alternative electronic means

market
Market means any of the markets or exchanges described in the National Electricity Rules,
for so long as the market or exchange is conducted by NEMMCO.

Metering Data Provider (MDP)
Metering Data Provider means a service provider accredited by NEMMCO to undertake
metering data collection and processing tasks within the NEM.

measurement element

Measurement element means an energy measuring component which converts the flow of
electricity in a power conductor into an electronic signal and/or a mechanically recorded
electrical measurement.

meter

Meter means a device complying with Australian Standards which measures and records
the production or consumption of electrical energy.

meter loss of supply
Meter loss of supply means that the power system voltage has reduced to point where the
meter can no longer function, generally because it’s power supply has shutdown.

metering data
Metering data means the data obtained from a metering installation, the processed data or
substituted data.

metering database
Metering database means a database of metering data and settlements ready data which
may be supplied to NEMMCO under contract.

metering data services

Metering data services means the collation of energy data from the meter or
meter/associated data logger, the processing of the energy data in the metering installation
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database, storage of the energy data in the metering installation database and the provision
of access to the data for those parties that have rights of access to the data.
metering installation

Metering installation means the assembly of components and/or processes that are
controlled for the purpose of metrology and which lie between the metering point(s) or non
metered connection point and the point of connection to the telecommunications network.
The assembly of components may include the combination of several metering points to
derive the metering data for a connection point. The metering installation must be classified
as a revenue metering installation and/or a check metering installation.

metering point
Metering point means the point of physical connection of the device measuring the current
in the power conductor.

Metering Provider (MP)
Metering Provider means a person who meets the requirements listed in Schedule 7.4 of
the Rules (which incorporates Schedules 14, 15 and 16 of the Metrology Procedure) and has
been accredited by and is registered with NEMMCO as a Metering Provider.

meter provision
Meter provision means the provision, installation and maintenance of the meter, data
logger (where required) and instrument transformer(s) (where required).

Metrology Procedure
Metrology Procedure means the procedure developed and published by NEMMCO in
accordance with clause 7.14 of the National Electricity Rules

Market Settlement and Transfer Solution (MSATS)

Market Settlement and Transfer Solution means the system operated by NEMMCO for
the recording of financial responsibility for energy flows at a connection point, the transfer
of that responsibility between Market Participants and the recording of energy flows at a
connection point.

National Electricity Market (NEM)
National Electricity Market means the wholesale electricity market operated by
NEMMCO under the National Electricity Rules.

National Electricity Rules (NER)

National Electricity Rules means the rules made by the Australian Energy Market
Commission (AEMC) under the National Electricity (South Australia) Act 1996 (the “new”
National Electricity Law) that governs the operation of the National Electricity Market.

National Metering Identifier (NMI)

National Metering Identifier means a National Metering Identifier as described in clause
7.3.1(d) of the National Electricity Rules.
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NEMMCO

NEMMCO means the National Electricity Market Management Company Limited ACN
072 010 327, the company which operates and administers the market in accordance with
the National Electricity Rules.

network

Network means the apparatus, equipment, plant and buildings used to convey, and control
the conveyance of, electricity to customers (whether wholesale or retail) excluding any
connection assets. In relation to a Network Service Provider, a network owned, operated or
controlled by that Network Service Provider.

Network Management System (NMS)
Network Management System means the head end of an AMI system that manages the
AMI communications network.

Outage detection

Outage detection means the detection of an outage as defined in the Electricity Distribution

Code.

plant
Plant means, in relation to a connection point, all equipment involved in generating, utilising
or transmitting electrical energy.

power factor

Power factor means the ratio of the active power to the apparent power at a metering point.

reactive energy
Reactive energy means a measure in varhours (varh) of the alternating exchange of stored
energy in inductors and capacitors, which is the time-integral of the product of voltage and
the out-of-phase component of current flow across a connection point.

remote disconnect
Remote disconnect means the utilisation of the communication system to disconnect the
customer’s supply at the meter by the operation the AMI contactor

Retailer
Retailer means an entity which maintains a retail licence and is the market participant that
is financially responsible for a customer’s connection point..

retail licence
Retail licence means a licence issued by the Essential Services Commission under the
Electricity Industry Act 2000 to sell electricity.

revenue meter

Revenue meter means the meter that is used for obtaining the primary source of metering
data.
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self registering

Self registering means the ability of the meter upon being added to the NMS of the AMI
system when installed to register or configure itself with the AMI system so that it will
commence performing its proper functions without further local intervention

individual read

Individual read means the reading of a selectable number of days of interval energy data
and /or other information from a particular AMI meter performed outside of the usual daily
reading cycle.

supply
Supply means the delivery of electricity at a connection point.

time

th
Time means Eastern Standard Time, being the time at the 150 meridian of longitude east of
Greenwich in England, or Co-ordinated Universal Time, as required by the National
Measurement Act, 1960.
total accumulated consumption

Total accumulated consumption means the total or accumulated amount of energy
consumption measured and recorded per channel of a meter since the installation of the
meter or the resetting of the consumption value.

trading day
Trading day is the same as a day and means a 24 hour period that finishes at midnight EST.

trading interval
Trading interval means a 30 minute period ending on the hour (EST) or on the half hour
and, where identified by a time, means the 30 minute period ending at that time.
transformer
Transformer means a plant or device that reduces or increases the voltage or alternating
current.
Type 4 meter

Type 4 meter means a remotely read electricity interval meter that is a component of a
compliant type 4 metering installation, that meets the requirements of Schedule 7.2 of the
National Electricity Rules and the metrology procedure

Type 5 meter

Type 5 meter means an electricity interval meter that is generally manually read that is a
component of a compliant type 5 metering installation, that meets the requirements of
Schedule 7.2 of the National Electricity Rules and the metrology procedure.

Type 6 meter

Type 6 meter means an accumulation electricity meter that is a component of a compliant
type 6 metering installation that meets the requirements of Schedule 7.2 of the National
Electricity Rules and the metrology procedure.
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Utility
Utility means either an entity operating a distribution network or a retail entity that sells
electricity to customers

voltage

Voltage means the electronic force or electric potential between two points that gives rise to
the flow of electricity.
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FWG Deliverable AMI Business and Data Requirements

AMI Business and Data Requirements

Assumptions & Notes:
1. Service levels are measured from receipt of service order from initiator to receipt of completion advice by initiator.
2. Service order completion to be sent within 5 minutes of service completion (at present this is within 24 hours) assuming that the service was completed
through an automated process. Service Orders completed through manual on-site field work will be different.

3. All Outputs also include confirmation to initiator via service order completion
4. Services based on Version 4.4 of the Minimum Statewide AMI Functionality Specification
5. Assumes roll-out program Version 3 (attached), which defines what is involved in each of phases 1 to 4 of the rollout
6. Service levels are subject to what is learned through the technology trials and phase 1 of implementation and may change as a result
7. Inphases 1 to 3 Distributors retain exclusivity as RP and chooses the MDA until end of 2013 by a Rules derogation
8. AMI meters are Type 4 (unless specifically otherwise stated)
9. The entries in the executer and Responsibility columns for some services may need review. This is particularly the case in relation to which entity is
responsible for some meter data services.
All Phases

Definition

Comments

Initiator

Executer

Initiation

Service

Service Level

Resp

1 Routine Read | Provision of validated For type 5 & 6 metering | As per currenttype 5 | Energy data file to | MDP MDP DNSP Internal ¢ Metrology
— Manual read | and substituted interval the DNSP is RP or 6 metrology MSATS, FRMP, business procedures
of an AMI energy data (all data procedure LR, DNSP and process e SLR
meter streams) as per type 5 possibly other e B2B
installed as metering Separate SLA within MDPs for added Procedures
Type 5 or 6 Or remote scenarios value customer e MSATS

Accumulation register services
data — as per type 6
metering

What docs?
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Service

Definition

Comments

Service Level

Initiator

Executer

Initiation

What docs?

2 Special Read
— Manual of
an AMI meter
installed as
Type 50r6

Provision of validated
and substituted interval
energy data (at least one
data stream) as per type
5 metering - a selectable
number of intervals
(normally back to
previous routine read) at
a selectable date and
time

Or

current accumulation
register data — as per
type 6 metering at a
selectable date and time

For type 5 & 6 metering
the DNSP is exclusively
responsible

As per special read
B2B service order
procedure

Energy data file to
MSATS, FRMP,
LR, DNSP.

FRMP or
DNSP

MDP

Resp
DNSP

B2B
special
read
service
order

e Metrology
procedures

e SLR

e B2B
procedures

Phase 1

Service

Definition

Comments

Service Level

Initiator

Executer

Initiation

What docs?

3 Routine Read | Daily data delivered 2 Meet prudential As per current Type 4 | Energy data file to NEMMC | Internal ¢ National
— Remote days after read (Type 4 requirements Large SLA Schedule MSATS, FRMP, (0] business Electricity
large) 8 and Schedule 5.2 LR, DNSP (DNSP process Rules
(through e Metrology
Provision of validated derogatio Procedures
and substituted interval n) e SLR
energy data (all data chooses e B2B
streams up to 4 ) and NEMMC Procedures
accumulation register o e MDFF
data accredite o MDM
d agent)

Phase 2

Service Level

| Output

Initiator

Executer

Initiation

What docs?

Service

Definition

Comments

Page 2 of 15

Prepared by FWG and B&DPA Project




FWG Deliverable

AMI Business and Data Requirements

Version 1.2 Last Updated on 27 April 2007

Service

| Definition

Comments

Service Level

Initiator

Executer

Initiation

What docs?

Routine Read | Daily data collection, 100% of interval Energy data file to | MDA MDA NEMMC | Internal o National
— Remote delivered 5AM next day energy data for the MSATS, FRMP, (0] business Electricity
previous day (99% LR, DNSP (DNSP process Rules
being actual data (through e Metrology
from meters) derogatio Procedures
available to market n) ¢ SLR
participants 5 hours chooses e B2B
o « MDFF
accredite o MDM
d agent)
De- Remote Removal of supply on For 2% of all meters - | De-energisation of | FRMP DNSP DNSP B2B e B2B
energisation De-energisation at prior the customer’s side of action performed at customer Service procedures
notified date and time the meter, at the meter, | 90% of meters no installation Order
by use of the meters later than 2 hours of
connect/disconnect the selected date and
contactor at a time via AMI and not
selectable date and before.
time
Overall 100%
performedin 2
business days after
selected date and
time
De- Remote Removal of supply on For 2% of all meters - | De-energisation of | FRMP DNSP DNSP B2B e B2B
energisation De-energisation ASAP (0 | the customer’s side of action performed by customer Service procedures
- 2 hours) the meter, at the meter, | AMI-at 90% of meters | installation Order

by use of the meter’s
connect/disconnect
contactor

within 2 hours of
request being
received by DNSP

Overall 100%
performed in 2
business days after
selected date and
time
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Service | Definition Comments Service Level | Output Initiator Executer Initiation  What docs?
6 a Re- Remote re-energisation — | Re-energise the For 2% of all meters - | Energisation of FRMP DNSP DNSP B2B e B2B
energisation activate (at future date customers electrical action performed at customers Service procedures
and time) installation at a 90% of meters within installation Order
selectable date and 2 hours of selected
time via the date and time via AMI
connect/disconnect Overall 100%
contactor in the meter performed in 2
without the need for the | business days after
customer’s intervention. | selected date and
time
6 b Re- Remote re-energisation — | Re-energise the For 2% of all meters - | Energisation of FRMP DNSP DNSP B2B e B2B
energisation activate (ASAP within 2 customers electrical action performed at customers Service procedures
hrs) installation via the 90% of meters via installation Order
connect/disconnect AMI within 2 hours of
contactor in the meter request being
without the need for the | received by DNSP
customer’s intervention. | Overall 100%
Assumes no performed in 2
requirement for prior business days
arming
7 | a IHD message | ASAP (0 - 2 hrs) The structure of Message received at. | Message sent to FRMP DNSP DNSP Suggest -
— Individual message is such that 99.9% of meters in 2 IHDs New B2B
and broadcast | Sending a 255 character | the IHD knows how to hours service
message to individual interpret. order
meters that serves a
customer’s IHD, or IHD specification is still
groups of meters that under development.
serve IHDs.
(eg CPP, Outage cause)
7 b IHD message | Within 1 business day The structure of Message received at Message sent to FRMP DNSP DNSP Suggest -
— Individual message is such that 99.9% of meters IHDs New B2B
and broadcast | Sending a 255 character | the IHD knows how to within 1 day service
message to individual interpret. order
meters that serves a
customer’s IHD, or IHD specification is still
groups of meters that under development.
serve IHDs.
(eg Planned outage,
reminder of planned
outage, promotional
material)

Page 4 of 15

Prepared by FWG and B&DPA Project



FWG Deliverable

AMI Business and Data Requirements

Version 1.2 Last Updated on 27 April 2007

Service

Definition

Comments

Service Level

Initiator

Executer

IHD message
— Individual
and broadcast

Within 5 business days

Sending a 255 character
message to individual
meters that serves a
customer’s IHD, or
groups of meters that
serve IHDs. Includes
confirmation of IHD
receipt of message.

(eg Tariff change)

The structure of
message is such that
the IHD knows how to
interpret.

IHD specification is still
under development.

Message received at
99.9% of meters
within 5 business
days

| Output
Message sent to
IHDs

FRMP

DNSP

Resp Initiation  What docs?
DNSP Suggest -

New B2B

service

order

Page 5 of 15

Prepared by FWG and B&DPA Project



FWG Deliverable

AMI Business and Data Requirements

Version 1.2 Last Updated on 27 April 2007

Phase 3
Service Definition Comments Service Level Initiator Executer Resp Initiation  What docs?
8 a Re- Remote re-energisation — | To remotely enable For 2% of all meters - | Arming of FRMP DNSP DNSP B2B e B2B
energisation arm (at future date and energisation of the action performed at customers AMI Service procedures
time) customer’s electrical 90% of meters no meter Order
installation at a later than 2 hours of
selectable date and selected date and
time via the time via AMI and not
connect/disconnect before
contactor so that the Overall 100%
meter can be locally performed in 2
activated to energise business days after
the installation selected date and
time
8 | b Re- Remote re-energisation — | To remotely enable For 2% of all meters - | Arming of FRMP DNSP DNSP B2B e B2B
energisation arm (ASAP within 2 hrs) energisation of the action performed at customers AMI Service procedures
customer’s electrical 90% of meters via meter Order
installation via the AMI within 2 hours of
connect/disconnect request being
contactor so that the received by DNSP
meter can be locally Overall 100%
activated to energise performed in 2
the installation. business days
9 a Remote Remote initiation of For 2% of all meters - | Changed status of | FRMP DNSP DNSP Suggest -
controlled switching of controlled action performed at controlled load New B2B
load override load (either on or off) 60% of meters in 1 contactor service
(to nominated | which overrides the hour and 99.9% of order
individual controlled load switching meters in 6 hours
meters) times stored in the meter
for a selectable period
from O to 48 hours in half
hour increments
9 b Remote Remote initiation of Action performed at Changed status of | FRMP DNSP DNSP Suggest -
Controlled switching of controlled 90% of meters in 20 controlled load New B2B
load override load (either on or off) minutes and 99% in contactor service
(to a larger which overrides the 1.5 hours order
number of controlled load switching
meters) times stored in the meter

for a selectable period
from O to 48 hours in half
hour increments
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Service

Comments

Service Level

Initiator

Executer

Initiation  What docs?

| Definition

10 Meter event Sending of message to *Scheduled delivery of Provided with interval | Provision of meter | FRMP MDA NEMMC | With
advice advise that a meter or data data each day event information (0] routine
group of meters, or the *Meter events are listed to market read
AMI infrastructure, has in the AMI functionality participants
logged specifically pre- spec
defined pushed events *Quality of metering
(eg Tamper Detection, data issue — NEMMCO
Outage Advice, IHD will require
Connected/Disconnected | accreditation of service
). provider
11 Read meter Subtypes are: Read meter event log = | For 2% of all meters — | Provision of meter | FRMP MDA NEMMC | Suggest -
information a) Read meter event log Ad hoc request, for 99% in 6 hours information to ol New B2B
b) Read meter settings detailed information of 100% in 2 business market service
¢) Read meter status event log. days participants order

Meter settings = means
all configuration
parameters in a meter
(eg: Supply capacity
control kW limit)
[Includes version of
software in meter]

Meter status = current
states of all items in the
meter (eg: controlled
load contactor)

Page 7 of 15

Prepared by FWG and B&DPA Project



FWG Deliverable

AMI Business and Data Requirements

Version 1.2 Last Updated on 27 April 2007

Service

Definition

Comments

Service Level

Initiator

Executer

Initiation

What docs?

| Output

12 Change Change selected To cover all metrology For 2% of all meters — | Changed meter FRMP MDA NEMMC | Suggest -
Metrology metrology settings in the | meter settings that are Action performed at settings (0] New B2B
settings in meter allowable to the FRMP | 90% of meters in 2 service
meter to change. hours and 99% in 6 order

hours
Note: This transaction 100% in 2 business
may be dropped out as | days
unnecessary in time,
however it is included
here to ensure that
facility is available in
the event that a setting
included in the non-
metrology transaction
(below) interferes with
the metrology of the
meter.

13 Change non Change selected meter To cover all meter For 2% of all meters — | Changed meter FRMP MDA NEMMC | Suggest -
metrology settings in the meter. settings that are Action performed at settings (0] New B2B
Meter settings | Including: allowable to the FRMP. | 90% of meters in 2 service

Controlled load switching | to change, but excludes | hours and 99% in 6 order
times settings which are hours
Supply capacity control controlled (by 100% in 2 business
settings NEMMCO) for days
metrology purposes. .
Phase 4

Apart from service 14 all other services are where the retailer is the responsible person

Service

Definition

Comments

Initiator

| Executer

Resp

Initiation

What docs?

14

Other load
control — to
individual
customers or
broadcast to
groups

Sending a message
to individual meters
that serves a
customer’s load
control device, or
groups of meters
that serve load
control devices (up
to 255 characters).
Includes
confirmation of load
control device
receipt of message.

The structure of
message is such that
the LC device knows
how to interpret.
Consideration for
future date and time
messages.

| Service Level

Action performed at
90% of load control
devices in 20 minutes

Changed status of
other controlled
load devices

Acknowledgement
of receipt of
messages

FRMP

DNSP

DNSP

Suggest -
New B2B
service
order

Page 8 of 15

Prepared by FWG and B&DPA Project



FWG Deliverable

AMI Business and Data Requirements

Version 1.2 Last Updated on 27 April 2007

Service Definition Comments Service Level Initiator | Executer | Resp Initiation  What docs?
14 Other load Sending a message | The structure of Action performed at Changed status of FRMP DNSP DNSP Suggest -
control — to to individual meters | message is such that | 90% of load control other controlled New B2B
individual that serves a the LC device knows | devices in 20 minutes load devices service
customers or customer’s load how to interpret. order
broadcast to control device, or Consideration for Acknowledgement
groups groups of meters future date and time of receipt of
that serve load messages. messages
control devices (up
to 255 characters).
Includes
confirmation of load
control device
receipt of message.
15 Routine Read | Daily data 100% of interval energy | Energy data file to MDA MDA NEMMCO | Internal e National
— Remote collection, delivered data for the previous MSATS, FRMP, LR, (FRMP business Electricity
5AM next day day (99% being actual DNSP chooses process Rules
data from meters) NEMMCO e Metrology
available to market accredited Procedures
participants 5 hours agent) e SLR
after midnight e B2B
Procedures
e MDFF
e MDM
16 Remote Remote initiation of For 2% of all meters - Changed status of DNSP MDA FRMP Suggest -
controlled switching of action performed at controlled load New B2B
load override controlled load 60% of meters in 1 contactor service
(for nominated | (either on or off) hour and 99.9% of order

individual
meters)

which overrides the
controlled load
switching times
stored in the meter
for a selectable
period from O to 48
hours in half hour
increments

meters in 6 hours

Advice to Distributor
of the action
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Service Definition Comments Service Level Initiator | Executer | Resp Initiation  What docs?

14 Other load Sending a message | The structure of Action performed at Changed status of FRMP DNSP DNSP Suggest -
control — to to individual meters | message is such that | 90% of load control other controlled New B2B
individual that serves a the LC device knows | devices in 20 minutes load devices service
customers or customer’s load how to interpret. order
broadcast to control device, or Consideration for Acknowledgement
groups groups of meters future date and time of receipt of

that serve load messages. messages
control devices (up

to 255 characters).

Includes

confirmation of load

control device

receipt of message.

16 Remote Remote initiation of Action performed at Changed status of DNSP MDA MDA Suggest -
Controlled switching of 90% of meters in 20 controlled load New B2B
load override controlled load minutes and 99% in 1.5 | contactor service
for a larger (either on or off) hours order
number of which overrides the Advice to Distributor
meters controlled load of the action

switching times
stored in the meter
for a selectable
period from 0O to 48
hours in half hour
increments
17 Meter event Sending of *Scheduled delivery Provided with interval Provision of meter MDA MDA FRMP ?? Meter events

advice

message to advise
that a meter or
group of meters, or
the AMI
infrastructure, has
logged specifically
pre-defined pushed
events (eg
Connected/Disconn
ected, Tamper
Detection, Outage
Advice, IHD).

of data

data each day

event information to
market participants

are listed in
the AMI
functionality
spec
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Service Definition Comments Service Level Initiator | Executer | Resp Initiation  What docs?
14 Other load Sending a message | The structure of Action performed at Changed status of FRMP DNSP DNSP Suggest -

control — to to individual meters | message is such that | 90% of load control other controlled New B2B
individual that serves a the LC device knows | devices in 20 minutes load devices service
customers or customer’s load how to interpret. order
broadcast to control device, or Consideration for Acknowledgement
groups groups of meters future date and time of receipt of

that serve load messages. messages

control devices (up

to 255 characters).

Includes

confirmation of load

control device

receipt of message.

18 Read meter Subtypes are: Read meter event log | For 2% of all meters — Provision of meter DNSP, MDA FRMP Suggest -

information = Ad hoc request, for 99% in 6 hours information to NEMMC New B2B

a) Read meter detailed information 100% in 2 business market participants | O service

event log of event log. days order

b) Read meter

settings Meter settings =

c) Read meter means all

status configuration

d) Read meter
supply status

parameters in a meter
(eg: Supply capacity
control kKW limit)
[Includes version of
software in meter]

Meter status = current
states of all items in
the meter (eg:
controlled load
contactor)

Meter supply status -
To enable DNSPs to
know whether a
meter is on supply or
not.
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Service Definition Comments Service Level Initiator | Executer | Resp Initiation  What docs?

14 Other load Sending a message | The structure of Action performed at Changed status of FRMP DNSP DNSP Suggest -
control — to to individual meters | message is such that | 90% of load control other controlled New B2B
individual that serves a the LC device knows | devices in 20 minutes load devices service
customers or customer’s load how to interpret. order
broadcast to control device, or Consideration for Acknowledgement
groups groups of meters future date and time of receipt of

that serve load messages. messages
control devices (up

to 255 characters).

Includes

confirmation of load

control device

receipt of message.

19 Change Change selected To cover all For 2% of all meters — Changed meter DNSP MDA FRMP Suggest -
Metrology metrology settings metrology meter Action performed at settings New B2B
settings in in the meter settings that are 90% of meters in 2 service
meter allowable to the hours and 99% in 6 order

FRMP to change. hours
100% in 2 business

Note: This days

transaction may be

dropped out as

unnecessary in time,

however it is included

here to ensure that

facility is available in

the event that a

setting included in the

non-metrology

transaction (below)

interferes with the

metrology of the

meter.

20 Change non Change selected To cover all meter For 2% of all meters — Changed meter DNSP MDA FRMP Suggest -
metrology meter settings in the | settings that are Action performed at settings New B2B
Meter settings | meter. Specifically: | allowable to the 90% of meters in 2 service

Controlled load FRMP to change, but | hours and 99% in 6 order

switching times
Supply capacity
control settings

excludes settings
which are controlled
(by NEMMCO) for
metrology purposes.

hours
100% in 2 business
days
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Service

Definition

Comments

Initiator

Initiation

What docs?

| Service Level

| Executer

Resp

14 Other load Sending a message | The structure of Action performed at Changed status of FRMP DNSP DNSP Suggest -
control — to to individual meters | message is such that | 90% of load control other controlled New B2B
individual that serves a the LC device knows | devices in 20 minutes load devices service
customers or customer’s load how to interpret. order
broadcast to control device, or Consideration for Acknowledgement
groups groups of meters future date and time of receipt of

that serve load messages. messages
control devices (up

to 255 characters).

Includes

confirmation of load

control device

receipt of message.

21 a IHD message | ASAP (0 -2 hrs) The structure of Message received at Message sent to DNSP MDA FRMP Suggest -
— Individual message is such that | 99.9% of meters in 2 IHDs New B2B
and broadcast | Sending a 255 the IHD knows how to | hours service

character message | interpret. order
to individual meters

that serves a IHD specification is

customer’s IHD, or still under

groups of meters development.

that serve IHDs.

(eg Outage cause)

21 b IHD message | Within 1 business The structure of Message received at Message sent to DNSP MDA FRMP Suggest -
— Individual day message is such that | 99.9% of meters within | IHDs New B2B
and broadcast the IHD knows how to | 1 day service

Sending a 255 interpret. order
character message

to individual meters | IHD specification is

that serves a still under

customer’s IHD, or development.

groups of meters

that serve IHDs.

(eg Planned outage,

reminder of planned

outage)
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Service Definition Comments | Service Level Initiator | Executer | Resp Initiation  What docs?

14 Other load Sending a message | The structure of Action performed at Changed status of FRMP DNSP DNSP Suggest -
control — to to individual meters | message is such that | 90% of load control other controlled New B2B
individual that serves a the LC device knows | devices in 20 minutes load devices service
customers or customer’s load how to interpret. order
broadcast to control device, or Consideration for Acknowledgement
groups groups of meters future date and time of receipt of

that serve load messages. messages
control devices (up

to 255 characters).

Includes

confirmation of load

control device

receipt of message.

21 IHD message | Within 5 business The structure of Message received at Message sent to DNSP MDA FRMP Suggest -
— Individual days message is such that | 99.9% of meters within | IHDs New B2B
and broadcast the IHD knows how to | 7 calendar days service

Sending a 255 interpret. order
character message

to individual meters | IHD specification is
that serves a still under
customer’s IHD, or development.
groups of meters

that serve |HDs.

Includes

confirmation of IHD

receipt of message.

(eg What would this

be used for)

22 Other load Sending a message | The structure of Action performed at Changed status of DNSP MDA FRMP Suggest -
control — to to individual meters' | message is such that | 90% of load control other controlled New B2B
individual that serves a the LC device knows | devices in 20 minutes load devices service
customers or customer’s load how to interpret. order
broadcast to control device, or Consideration for Acknowledgement
groups groups of meters future date and time of receipt of

that serve load messages. messages

control devices (up
to 255 characters).
Includes
confirmation of load
control device
receipt of message.

Groups are yet to be
defined
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Implementation Plan — version 3

Jan Jan Jan Jan Jan Jan
2Q09 2010 2011 20|12 20|13 2014
Reg | Reg | Reg <« Reg L Reg sl Reg S
Year 1 Year 2 Year 3 Year 4 Year 5 Year 6
Meters VN
Start Rolled Finish
P 15% 40% 75%]| 100%
Out
Oct Oct Oct Oct June
2008 2009 2010 2011 2012
Current Market Basic AMI Services Expanded AMI Services — DB is RP Full AMI
=g Rules * Meters — type 4 * Meters —type 4 Services —
g U - Meters —type 4 * Daily reading — Data to retailers by * Daily reading by 5am Retailer or DB
= > -Week_ly data . 5am * DB as RP suite of B2B can be RP
S |9-B2B services “asis’l  «Re-energ / De-energ to AMI service service changes
*Re-en & De-en levels
as per current rules -IHD messaging

(2] S * Ability to Availability of import & export data
e .§ connect IHDs to streams from any meter « Remote Supply capacity control
_<I=J g Mmeters (without | *QoS data from each meter — meter off- for each meter — supply rationing
= g messaging supply duration & frequency, voltage
ol capability) sags & swells- duration & frequency
o
g §  Availability of time varying tariffs that facilitate demand side response eg: TOU
v tariffs (more than two rates) and/or CPP
3 E *Ability to provide customers with the previous days interval data
m!"’ *Availability of messaging to customers IHDs
o
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Assessment of AMI Requirements

Background

On 22 June 2007, an industry working group convened by NEMMCO reviewed the AMI Business
and Data Requirements v1.2 document which the Department of Primary Industries (Vic)
referred to the Information Exchange Committee (IEC) and Retail Market Executive Committee
(RMEC) for advice on process and data requirements to support the AMI project. The IEC and
RMEC have requested initial advice from the BDPIP for their joint meeting in August (papers
due 24 July 2007). Final feedback has been requested to the AMI project by September 2007.

The purpose of the review was to assess the impact of advanced metering infrastructure on
NEMMCO’s Business and Data Process Improvement Program. The program’s goal is to
identify business and data process enhancement opportunities for the retail electricity market and
deliver outcomes that lead to the improved operation of the retail electricity market, with an
initial focus on the business and data process implications of smart metering.

General comments
The primary findings of the industry working group review were:

1. New business processes and associated transactions will be required to support advanced
metering infrastructure.

a. The new processes and transactions may be a mix of amendments of existing
processes and transactions and new ones.

b. For the exceptions to the AMI process (during the transition and at the end of the
rollout), what is the implied process? These issues will require review as there
will be less field staff to perform the work with potential implications for service
levels.

c. Key requirements related to meter and IHD ‘groups’ will be how these groups
will be defined, how the group information will be communicated to electricity
market participants, and how business transactions related to groups will be
structured and managed.

2. The service levels in the AMI Business & Data Requirements document require review to
ensure that they are consistent with each other, and are specific, easily understood, and
measurable. Metrics should be included to support each service level.

3. Clarification is sought of the purpose, scope and proposed content of the ‘service levels
document’ identified in the current DPI-AMI-FWG plan-Vers3-1906. This document
potentially overlaps with the Business and Data Requirements Version 1.2 which is the
subject of these comments, and the timing for endorsement (FWG plan indicates
September 2007) is a potential concern.

4. The implementation of advanced metering infrastructure will have both installation
issues, and transition issues (for installed meters).

Assessment of AMI Requirements 070629.doc 1
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a. A key planning issue is the ability of parties other than the DNSP to be
responsible for the metering from 2014 on. This has significant regulatory and
technical implications for the implementation of advanced metering
infrastructure.

5. For practical and regulatory reasons, AMI meters may need to be identifiable to
participants. This would accommodate AMI meters’ specific metrology and Rules /
procedural requirements.

The working group’s assessment of each of the AMI service requirements is detailed in the table
below.

Service ‘ Definition Assessment
All Phases
Routine Read — Provision of validated and No change to existing requirements required.
Manual read of an substituted interval energy Does market (Retailers) need to know if this is an
AMI meter installed | data (all data streams) as per | Aml-capable meter? This is not the current market
as Type 5 or 6 type 5 metering. practice for other meter types.

Or

Accumulation register data —
as per type 6 metering.

Special Read — Provision of validated and No change to existing requirements required.
Manual of an AMI substituted interval energy

meter installed as data (at least one data stream)

Type 5o0r 6 as per type 5 metering - a

selectable number of intervals
(normally back to previous
routine read) at a selectable
date and time.

Or
Current accumulation register

data — as per type 6 metering
at a selectable date and time.
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Phase 1

Current Market Rules

Routine Read —
Remote

Daily data delivered 2 days
after read (Type 4 large).

Provision of validated and
substituted interval energy
data (all data streams up to 4)
and accumulation register
data.

No new requirement associated with data delivery 2
days after reading.

Accumulation register data is not provided for Type 4
meters. This would require a change to MDFF to
accommodate requirement.

The diagram in the AMI Business & Data
Requirements document (Implementation Plan —
version 3) shows weekly reading. Need to add this
detail to this row for clarity.

Type 4 large: May need to specifically identify AMI
meters to accommodate their specific metrology and
Rules / procedural requirements?

Is there a functionality difference between Type 4
large and AMI meters re reactive data stream? AMI
can switch this on / off. Type 4 large cannot?

Why only 4 data streams? There may be more.
Type 4 data delivery needs to be specified as it is not
presently. MDA must be able to read the meter daily,
but doesn’t have to unless asked by NEMMCO (for
prudential purposes). Normal practice is daily
delivery. [FWG & MRG]

Phase 2

Basic AMI Services

Routine Read —
Remote

Daily data collection, delivered
5am next day.

Why 5 am? Networks question the cost benefit of
this timing requirement with 100% of data with 99%
actuals service level. There may be alternate ways to
satisfy the Retailer’s data requirement (e.g. data
access on one timeframe and data delivery on
another [longer] timeframe). Also, is 99% actuals
required to satisfy the Retailer’'s requirement?

The service level needs better definition to make it
clear what the requirement is. For example, is the
99% for all possible meter readings for the previous
day or 99% of meters?

Current market requirement is 2 days after the
reading.

With meter changeover, need to ensure that timing of
market notifications and meter data align to ensure
that meter data is not delivered to Participant before
they receive the MSATS notification.

Impacts process maps 3 and 8 primarily, and possibly
4,10 and 11. This includes the associated standing
data.

Can current substitution, estimation and validation
process fit within this time frame?
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5a

De-energisation

Remote

De-energisation at prior
notified date and time.

Requires new timing requirements for
ServiceOrderRequest.

May affect timing requirement for
ServiceOrderResponse, especially incomplete ones.

Higher service level than proposed may be possible.

Market must know meter is AMI (or that it has
capability to perform this function).

Not possible with a CT connected meter.

5b

De-energisation

Remote

De-energisation ASAP (0 - 2
hours).

Existing B2B process cannot support this.

Requires new timing requirements for
ServiceOrderRequest.

May affect timing requirement for
ServiceOrderResponse, especially incomplete ones.

May affect timing requirements for message and
transaction acknowledgements.

May require new ServiceOrderSubType (De-En AMI
Now). Could be satisfied by new business rules
around use of ScheduledDate and
CustomersPreferredDataAndTime fields.

Consider impact on rules regarding timing
requirement for cancellation of service orders and
handling of multiple service order situations.

Consider amended service order process, such as
telephone notification initially, followed by confirming
ServiceOrderReguest.

Higher service level than proposed may be possible.

Market must know meter is AMI (or that it has
capability to perform this function).

Not possible with a CT connected meter.

6a

Re-energisation

Remote re-energisation —
activate (at future date and
time).

Requires new timing requirements for
ServiceOrderRequest.

May require new ServiceOrderSubType (Activate
AMI).

May affect timing requirement for
ServiceOrderResponse, especially incomplete ones.

Higher service level than proposed may be possible.

Market must know meter is AMI. (or that it has
capability to perform this function).

Need to be able to identify sites (via standing data or
B2B advice) where there is a safety issue with
activation directly (rather than arming the meter for
the customer to activate).

Business process must consider the safety risk.
Not possible with a CT connected meter.
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6b

Re-energisation

Remote re-energisation —
activate (ASAP within 2 hrs).

Existing B2B process cannot support this.

Requires new timing requirements for
ServiceOrderRequest.

May require new ServiceOrderSubType (Activate
AMI).

May affect timing requirement for
ServiceOrderResponse, especially incomplete ones.

May affect timing requirements for message and
transaction acknowledgements.

May require new ServiceOrderSubType (Re-En AMI
Now). Could be satisfied by new business rules
around use of ScheduledDate and
CustomersPreferredDataAndTime fields.

Consider impact on rules regarding timing
requirement for cancellation of service orders and
handling of multiple service order situations.

Higher service level than proposed may be possible.

Consider amended service order process, such as
telephone notification initially, followed by confirming
ServiceOrderReguest.

Market must know meter is AMI. (or that it has
capability to perform this function).

Need to be able to identify sites (via standing data or
B2B advice) where there is a safety issue with
activation directly (rather than arming the meter for
the customer to activate).

Business process must consider the safety risk.
Not possible with a CT connected meter.

7a IHD message — ASAP (0 -2 hrs) Assumed this is a message from the FRMP to the
Individual and Sending a 255 character IHD.
broadcast message to individual meters | Could be used by the DNSP as well.
that serves a customer’s IHD, | New process and associated transactions required.
or groups of meters that serve . . )
IHDs (e.g. CPP, Outage Key issue is how the groups are o!eflned and how the
cause) ' group details are provided to Participants.
Requires new standing data (for group details).
What is the maximum number of groups that the one
meter may need to be included in? Will the group
definition need to change/ defined or redefined as
part of the customer-retailer transfer process? Will
the DNSP be obliged to communicate to the Retailer
any group involvement of the meters’ NMIs ?
7b IHD message — Within 1 business day Assumed this is a message from the FRMP to the
Individual and Sending a 255 character IHD.
broadcast

message to individual meters
that serves a customer’s IHD,
or groups of meters that serve
IHDs (e.g. planned outage,
reminder of planned outage,
promotional material).

Could be used by the DNSP as well.
New process and associated transactions required.

Key issue is how the groups are defined and how the
group details are provided to Participants.

Requires new standing data (for group details).

Is there a maximum allowable number of messages
per day?
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7c IHD message — Within 5 business days. Assumed this is a message from the FRMP to the
Individual and Sending a 255 character IHD.
broadcast message to individual meters | Could be used by the DNSP as well.
that serves a customer’s IHD, | New process and associated transactions required.
or groups of meters that serve Kev i is how th defined and how th
IHDs. Includes confirmation of ey ISsue Is how the groups are detined and how the
IHD receipt of message (e.g. group details are provided to Participants.
Tariff change). Requires new standing data (for group details).
Phase 3 Expanded AMI Services
8a Re-energisation Remote re-energisation —arm | Question why the safer arm — activate process is

(at future date and time).

after the activation only process in the roll out
sequence.

Requires new timing requirements for
ServiceOrderRequest.

May require new ServiceOrderSubType (Arm AMI).

May affect timing requirement for
ServiceOrderResponse, especially incomplete ones.
Higher service level than proposed may be possible.
Market must know meter is AMI. (or that it has
capability to perform this function).

Not possible with a CT connected meter.

Need standing data that identifies meter as capable
of arm-activate (vs activate only), and if there are

access or customer related issues limiting use of AMI
functionality.
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8b

Re-energisation

Remote re-energisation — arm
(ASAP within 2 hrs).

Question why the safer arm — activate process is
after the activation only process in the roll out
sequence.

Existing B2B process cannot support this.

Requires new timing requirements for
ServiceOrderRequest.

May require new ServiceOrderSubType (Arm AMI).

May affect timing requirement for
ServiceOrderResponse, especially incomplete ones.

May affect timing requirements for message and
transaction acknowledgements.

May require new ServiceOrderSubType (Re-En AMI
Now). Could be satisfied by new business rules
around use of ScheduledDate and
CustomersPreferredDataAndTime fields.

Consider impact on rules regarding timing
requirement for cancellation of service orders and
handling of multiple service order situations.

Higher service level than proposed may be possible.
Consider amended service order process, such as

telephone notification initially, followed by confirming
ServiceOrderRequest.

Market must know meter is AMI. (or that it has
capability to perform this function).

Not possible with a CT connected meter.

Need standing data that identifies meter as capable
of arm-activate (vs activate only), and if there are

access or customer related issues limiting use of AMI
functionality.

9a Remote controlled Remote initiation of switching Requires new process. Could be addressed by new
load override (to of controlled load (either on or | ServiceOrderSubType for Adds and Alts
nominated individual | off) which overrides the ServiceOrderRequest (for FRMP requests).
meters) controlled load switching times | \ay require additional fields in ServiceOrderRequest
stored in the meter for a to hold period details.
selectable period from 0 to 48 Requ busi |
hours in half hour increments. equires new business rules to manage process.
DNSP will have overriding control.
9b Remote Controlled Remote initiation of switching Requires new process. Could be addressed new
load override (to a of controlled load (either on or | ServiceOrderSubType for Adds and Alts
larger number of off) which overrides the ServiceOrderRequest (for FRMP requests).
meters) controlled load switching times | \ay require additional fields in ServiceOrderRequest
stored in the meter for a to hold period details.
selectable period from O to 48 Requi busi les t
hours in half hour increments. equires new business rules to manage process.
DNSP will have overriding control.
Requires new standing data (for group details).
10 Meter event advice Sending of message to advise | Requires new standing data (for group details).

that a meter or group of
meters, or the AMI
infrastructure, has logged
specifically pre-defined pushed
events (e.g. Tamper Detection,
Outage Advice, IHD
Connected/Disconnected).

Requires new transaction and associated business
rules.

Review Service Provider accreditation to pick up new
capability.
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11 Read meter Subtypes are: Requires new transaction and associated business
information a) Read meter event log rules. Could be a revised ProvideMeterDataRequest.
b) Read meter settings
c) Read meter status
12 Change Metrology Change selected metrology Requires new transaction and associated business
settings in meter settings in the meter. rules.
Question use of term “metrology” — prefer that this be
omitted to leave “meter settings”.
13 Change non Change selected meter Requires new transaction and associated business
metrology Meter settings in the meter. rules.
settings Including: Question use of term “metrology” — prefer that this be
= Controlled load switching omitted to leave “meter settings”.
times.
= Supply capacity control
settings.
Phase 4 Full AMI Services
14 Other load control — Sending a message to Requires new standing data (for group details).
to individual individual meters that serves a | Requires new transaction and associated business
customers or customer’s load control device, | ryles.
broadcast to groups or groups of meters that serve
load control devices (up to 255
characters). Includes
confirmation of load control
device receipt of message.
15 Routine Read — Daily data collection, delivered | Why 5 am? Networks question the cost benefit of
Remote 5AM next day. this timing requirement with 100% of data with 99%
actuals service level. There may be alternate ways to
satisfy the Retailer's data requirement (e.g. data
access on one timeframe and data delivery on
another [longer] timeframe). Also, is 99% actuals
required to satisfy the Retailer's requirement?
The service level needs better definition to make it
clear what the requirement is. For example, is the
99% for all possible meter readings for the previous
day or 99% of meters?
Current market requirement is 2 days after the
reading.
With meter changeover, need to ensure that timing of
market notifications and meter data align to ensure
that meter data is not delivered to Participant before
they receive the MSATS notification.
Impacts process maps 3 and 8 primarily, and possibly
4,10 and 11. This includes the associated standing
data.
Can current substitution, estimation and validation
process fit within this time frame?
16 a Remote controlled Remote initiation of switching Requires new transaction and associated business

load override (for
nominated individual
meters)

of controlled load (either on or
off) which overrides the
controlled load switching times
stored in the meter for a
selectable period from 0 to 48
hours in half hour increments.

rules.
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16 b

Remote Controlled
load override for a
larger number of
meters

Remote initiation of switching
of controlled load (either on or
off) which overrides the
controlled load switching times
stored in the meter for a
selectable period from 0 to 48
hours in half hour increments.

Requires new standing data (for group details).

Requires new transaction and associated business
rules.

17 a Meter event advice Sending of message to advise | Requires new standing data (for group details).
that a meter or group of Requires new transaction and associated business
meters, or the AMI rules.
infrastructure, has logged . . . o .
specifically pre-defined pushed Reweb\(\ll_tSerwce Provider accreditation to pick up new
events (e.g. capability.
Connected/Disconnected,
Tamper Detection, Outage
Advice, IHD).
18 Read meter Subtypes are: Requires new transaction and associated business
information a) Read meter event log rules.
b) Read meter settings
¢) Read meter status
d) Read meter supply status
19 Change Metrology Change selected metrology Requires new transaction and associated business
settings in meter settings in the meter rules.
Question use of term “metrology” — prefer that this be
omitted to leave “meter settings”.
20 Change non Change selected meter Requires new transaction and associated business
metrology Meter settings in the meter. rules.
settings Specifically: Question use of term “metrology” — prefer that this be
=  Controlled load switching omitted to leave “meter settings”.
times.
= Supply capacity control
settings.
2la IHD message — ASAP (0 — 2 hrs) Assumed this is a message from the FRMP to the
Individual and Sending a 255 character IHD.
broadcast message to individual meters | Could be used by the DNSP as well.
that serves a customer’s IHD, | New process and associated transactions required.
or groups of meters that serve . . )
Key issue is how the groups are defined and how the
IHDs (e.g. Outage cause). : 4 L
group details are provided to Participants.
Requires new standing data (for group details).
21b IHD message — Within 1 business day Assumed this is a message from the FRMP to the

Individual and
broadcast

Sending a 255 character
message to individual meters
that serves a customer’s IHD,
or groups of meters that serve
IHDs (e.g. planned outage,
reminder of planned outage).

IHD.
Could be used by the DNSP as well.
New process and associated transactions required.

Key issue is how the groups are defined and how the
group details are provided to Participants.

Requires new standing data (for group details).
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21c IHD message — Within 5 business days Assumed this is a message from the FRMP to the
Individual and Sending a 255 character IHD.
broadcast message to individual meters Could be used by the DNSP as well.
that serves a customer's IHD, | New process and associated transactions required.
or groups of meters that serve . . )
IHDs. Includes confirmation of Key issue is how the groups are defined and how the
IHD réceipt of message (e.g group details are provided to Participants.
what would this be used for). Requires new standing data (for group details).
22 Other load control — Sending a message to Requires new standing data (for group details).

to individual
customers or
broadcast to groups

individual meters that serves a
customer’s load control device,
or groups of meters that serve
load control devices (up to 255
characters). Includes
confirmation of load control
device receipt of message.

Requires new transaction and associated business
rules.
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2 Introduction

2.1 Background

The National Smart Metering Program (NSMP) started the development of the Smart Metering
Infrastructure Functionality Specification (SMI FS) using the list of functions with positive societal benefits
provided by the Ministerial Council on Energy (MCE). The original list is shown in Table 1.

Table 1: List of Recommended Functions

Core functions

Half-hourly consumption measurement and recording

Remote reading

Local reading — hand-held device

Local reading — visual display on meter

Communication and data security

Tamper detection

Remote time clock synchronisation

8 &14 | Load management at meters through a dedicated controlled circuit
Energy measurement

~N(o(g|h|wW|IN|F

9 Daily remote reading

10 Power factor measurement (three phase meters only)
11 Import/export metering

Switching and load management

12 Remote connect/disconnect

13 Supply capacity control

Facilitation of customer interaction

16 | Interface to home area network using open standard
Supply and service monitoring

19 Quality of supply and other event recording

20 Meter loss of supply and detection

Upgradeability and configurability

25 Remote configuration

26 Remote software upgrades

29 Plug and play device commissioning

Version 1.0 of the SMI FS was approved in October 2010 and Version 1.2 in May 2011.

The Victorian Advanced Metering Infrastructure Minimum Functionality Specification (VAMI FS) was
developed based on an economic analysis carried out by the Victorian Government resulting in broadly
similar functionalities. Version 1.0 of the VAMI FS was published in October 2007 and Version 1.1 was
published in September 2008.

During the development of the SMI FS the Business Requirements Work Group (BRWG) was encouraged
to consider further functionality where there was evidence of societal benefits. The BRWG also addressed
certain matters that were considered to be not fully specified in the VAMI FSV. The result is that there are
some differences between the SMI FS and VAMI FS. This paper examines these differences and the
implications of them especially where they are material.

2.2 Purpose
The purpose of the document is to identify the areas where there are material differences between the
Version 1.1 of VAMI FS and Version 1.2 of SMI FS. These differences fall into two categories:
1. differences in the software running in the meters; and
2. differences in the metering hardware.

At the highest level the SMI FS is intended to provide consistency for market participants, enabling them
to interact with the meters in a uniform manner (and provide a minimal performance level). The aim is to
ensure that (existing and future) market requirements are capable of being met. A review of the SMI FS
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against the VAMI FS will identify any functionality differences which have a material effect on market
participants and potentially customers.

Differences in the functionality specifications may affect retailers and the services they can offer to their
customers. Differences might also affect the market operator, including the requirement to store additional
standing data that is specific to one specification.

A comparison of the two specifications will reveal differences in the software required to implement the
functionality. These differences may or may not affect the way in which users interact with the meters. This
report will identify the software differences where procedures can be developed or back office software
modified to provide equivalent services.

Software differences between the two specifications can be addressed with a change to the software run
in the meter in many cases noting that both specifications support remote software upgrade. There are
currently no requirements for meters meeting the VAMI FS specification to receive a software upgrade in
order to meet the National SMI FS and there is no functional requirement for an SMI FS meter to be able
to operate as a VAMI FS meter.

Finally the hardware differences between the two specifications will be identified. Where there are
hardware differences, meters meeting the VAMI FS specification cannot be upgraded to meet the SMI FS.
In these cases it is unlikely that additional back office procedures will be able to provide equivalent
services.

When a hardware difference is discussed, the potential cost difference will be outlined, however this is not
a major focus of the discussion.

2.3 Approach

Section 3.1 discusses the impact of the identified differences between meters compliant with the VAMI FS
and SMI FS based on the prioritised Business Procedures.

Section 4 presents a high level comparison of the SMI F.S and the VAMI FS. This covers the scope of the
two documents, the meter configurations and considers fundamental differences between how
Performance Levels are documented and measured.

Section 5 presents a complete analysis the functionalities of the SMI FS compared with the corresponding
functionality listed in the VAMI FS. Each section starts with a summary of the major differences and
general discussion points. For those functionalities for which performance levels are detailed in the SMI
FS these have been compared with those listed in VAMI FS.

Section 3.2 extracts the main summary points presented in Section 5 and considers their impact.
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3 Analysis of Differences

3.1 Initial Analysis in Priority Areas

This section reviews the differences between the NSMP SMI FS and VAMI FS specification which may
affect the prioritised business processes and the business processes that have related ‘touch points’ being
developed by the Business Processes and Procedures Reference Group (BPPRG)".

These business processes are:
Prioritised business processes:
e BPO01 Smart Metering Infrastructure (SMI) de-energisation (Section 3.1.1)
e BPO03 Load Management HAN (registration only) (Section 3.1.2)
e BPO06 SMI metering data collection, processing and delivery (Section 3.1.3)
e BPO08 SMI re-energisation (Section 3.1.4)

e BP15 HAN customer messaging (Section 3.1.5)

Related ‘touch point’ business processes:

e BPO5 Event log collection, processing and delivery
e BP11 SMI NMI Discovery

e BP13 SMI Service charging

e BP22 Network tariff change process

The review will identify and comment on;

0) technical differences (hardware and software),

(i) the implications/materiality of those differences, and

(i) how they could be addressed (including through high-level or flexible procedures, or other
means)

Section 3.2 includes a discussion of potential consequences of the selection of different HAN standards in
the VAMI and SMI FS. This discussion is relevant for all business processes related to the HAN.

Section Error! Reference source not found. summarises the impacts of the identified differences.

3.1.1  BPO01 Smart Metering Infrastructure (SMI) de-energisation

Key points:
Feature/Function Material Difference Implication for this BP Comment/Consequence for
Procedures
Hardware: CT meter with SMI FS: Provides a CT meter SMI FS supports remote Not a Procedure issue,
integrated 2A relay for control of | with a 2A relay to control an de-energisation for all however standing data will
an external supply contactor external supply contactor. customers fitted with a need to capture if the remote
VAMI ES: d smart meter (if this CT capability is supported (for both
- does not support any meter configuration is

! Note that the IEC/RMEC decided at its August 11 2011 meeting that no further work be completed by the
BPPRG on Smart Metering Infrastructure Procedure development and that the focus of work would be on
the resolution of the policy issues.
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selected and an external
supply contactor is fitted)

supply contactor functionality
for its CT meter

VAMI and SMI FS)

No business processes differences have been identified for remote de-energisation between the
specifications for VAMI FS and SMI FS meters.

Both specifications indicate that the meter shall display the position of the supply contactor on the display
and that it is possible to remotely determine the position of the supply contactor.

One hardware difference is that the SMI FS describes a CT meter containing a 2 A relay to control an
external supply contactor. This means that these CT meters have the capacity to de-energise supply if an
external supply contactor is fitted at the connection point. The VAMI FS does not require supply contactor
functionality for CT meters. It is estimated that the number of small customers fitted with a CT meter
(consuming less than 160 MWh p.a.) is less than 0.5%, so this is unlikely to make a significant difference.

3.1.2 BP03 Load Management HAN (registration only)

Key points:

Feature/Function

Material Difference

Implications for this BP

Comment/Consequence for
Procedures

Software: Application layer for
utility HAN

SMI FS: ZigBee SEP 2.0
VAMI FS: ZigBee SEP 1.0

SEP 1.0 devices are not
‘transferable’ to SEP 2.0
HAN and vice versa

Not a Procedural issue. DPI will
determine any planned
migration strategy to SEP 2.0

Software application layer for
HAN security certificates

SEP 2.0 will support a range of
security certificates (SEP 1.0
certificates are single sourced)

Different security
certificates unlikely to have
implications for procedures

Ensure Process/Procedure is
agnostic of the SEP

Both VAMI and SMI FS have specified ZigBee Smart Energy Profile (SEP) for the Home Area Networking
(HAN) application layer, however the selected SEP versions are incompatible. This is discussed in greater
detail in Section 3.2, however for this business procedure it is not considered that there will be any

significant impacts on business processes for device registration.

Both the VAMI FS and the SMI FS require the secure registration of HAN devices before they can share
information with the smart meter, which is supported in both SEP 1.0 and 2.0 application layers. In
addition both the VAMI FS and the SMI FS will support the registration of up to 16 devices on the Energy

Services Interface (ESI).

Neither specification deals with how customers will register HAN devices. SEP 2.0 supports security
certificates from a range of different providers in addition to the single sourced security certificates
required in SEP 1.0. It is unlikely that this will have any impact on the development of business processes.

3.1.3 BP06 SMI metering data collection, processing and delivery

Key points:

Feature/Function

Material Difference

Implication for this BP

Comment/Consequence for
Procedures

Software: Accumulated energy
values

VAMI only maintains
accumulated energy data for
values that are being stored

For VAMI meters
accumulated (total) values
are only available when
interval data is stored and
acquired

SMI FS accumulated totals

Coordination may be required
to ensure all required energy
data is available

Unlikely to make a material
difference, but should keep the
difference in mind.

File Name: Comparison VAMI to SMI FS V1.0.docx
Security Classification: Unrestricted

Page 8 of 56




Australian Energy Market Operator
Comparison Victorian AMI to NSMP SMI Functionality Specification

are always available from
the meter even when
interval data is not being
stored or collected

Software: Selection of quantities
to be stored in interval energy
channels

SMI FS supports greater
flexibility in the specification of
values stored in interval energy
channels

VAMI requires that
Exported Active Energy is
always available
(accumulated value and
interval data)

Must not assume that Exported
Active Energy data is always
available

Software: Selection of quantities

SMI FS supports greater
flexibility in the specification of
values stored in interval energy
channels

VAMI requires that all three
phase meters always
capture imported active
energy (accumulated value
and interval data)

Must not assume that Imported
Active Energy data is always
available for three phase
meters

Hardware/Software: Reactive
Energy measurement

VAMI single phase meters are
not required to support reactive
energy measurement

Not all VAMI smart meters
will support reactive energy
measurement

Standing data will need to
capture if the capability is
supported

Software: Reconfiguration of
values selected for interval
energy channel storage will
delete historical information

SMI FS allows energy values to
be stored in interval energy
channels without acquisition

Separation of storage and
acquisition was undertaken
to support occasional
energy audits. This
capability is not supported
in VAMI

May need to approach AEMO
to request separation of
storage and acquisition if
market intends to use
occasional reactive energy
audits

There are differences in specification of the type of energy data that can be collected, processed and
delivered to the market. These differences have the potential to affect the energy data available from

particular meters.

The most obvious difference is the inclusion of reactive energy measurement for all meters in the SMI FS.
The VAMI FS only supports reactive energy measurement for three phase meters.

The SMI FS specifies that all accumulated totals will be acquired daily regardless of whether the

measured quantity is being stored in an interval energy channel. The VAMI FS requires meters to maintain
accumulated values for energy quantities selected for storage in interval energy channels® In the VAMI FS
storage and acquisition cannot be separately specified, when an interval data channel is selected for
storage, it will be acquired®.

The SMI FS separates the storage of interval data in the meter and acquisition of meter data from the
meter, specifically it is possible to store values, but not acquire them. It is understood that the SMI FS
selected this feature to support occasional reactive energy audits, for which reactive energy data is only
acquired infrequently. It should be noted that several meter implementations will clear ALL historical meter
data when changes are made to the quantities selected for interval energy storage. Procedures will need
to consider the consequences of clearing historical information from the meter (for example a customer
will be unable to access their historical consumption via the HAN) when performing occasional reactive
energy audits to determine if this justifies changes to existing AEMO Metering procedures.

The VAMI FS places restrictions on the selection of energy channels which are not reflected in the

SMI FS. Table 2 summarises the restrictions listed in Section 3.2 (especially clauses (d) through (f)) of the
VAMI FS. This could be contrasted with a similar table for meters complying to the SMI FS which would
state “Optionally stored and Optionally acquired” for all values for all meters.

% See VAMI FS section 3.2 (a) (3)
% It is noted that this restriction aligns with the AEMO Metrology Procedure which specifies that if a meter
stores interval data then it must be acquired.
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Table 2: Energy Data settings specified in VAMI FS

Quantity

Single Phase Meters

Three Phase Meters

Exported Active Energy

Always stored and acquired

Always stored and acquired

Imported Active Energy

Optionally stored and acquired

Always stored and acquired

Exported Reactive Energy

Not Measured

Optionally stored and acquired

Imported Reactive Energy

Not Measured

Optionally stored and acquired

Finally meters complying to the VAMI ES are unlikely to only record accumulated energy totals for
selected channels, specifically “(3) record total accumulated energy for each recorded channel of interval data” as
this would imply that if a VAMI meter is not storing interval data then the meter is not required to record an
accumulated total. This will certainly have an impact when considering reverse energy flow, where the
VAMI meter will indicate that reverse energy was detected, but is unable to quantify the amount.

3.1.4 BPO08 SMI re-energisation

Key points:

Feature/Function

Material Difference

Implication for this BP

Comment/Consequence for
Procedures

Hardware/Software:
re-energising the supply
contactor remotely

SMI FS supports three separate
functions for remote re-
energising the supply contactor,
namely Monitor Supply, Arm
and Close immediately

SMI FS supports two
additional modes for
remote re-energisation of
the supply contactor which
are not supported by
VAMI FS

It is expected that jurisdictional
regulation will specify the
methods that can be used for
re-energisation. Procedures will
allow/disallow methods of re-
energisation based on the
jurisdiction’s requirements.

It is noted however that limiting
the SMI to one mode of re-

energisation will limit the ability
to expand the available options.

Hardware/Software:
re-energising the supply
contactor locally

SMI FS supports three separate
functions for local re-energising
the supply contactor, namely
Monitor Supply, Arm and
Close immediately

SMI FS supports two
additional modes for local
re-energisation of the
supply contactor which are
not supported by VAMI FS

Software for Monitor Supply
threshold

VAMI FS specifies the Monitor
Supply threshold as “per element
per phase” while SMI FS
specifies (total) exported active
power

Need to ensure that BP
supports a consistent (safe
level) despite differences

Threshold agreed with safety
regulator so unlikely to be a
programmable parameter

Software: Support for Arm

ARM not described in VAMI FS

Arm functionality not
specified

Most VAMI meters do support
Arm

Software: Support for Close
Immediately

When a re-energisation is
performed remotely VAMI FS
requires Monitor Supply
functionality (auto-disconnect).

It is not currently possible
to disable Monitor Supply
functionality in VAMI

While not an issue for
procedures it should be noted
that for VAMI if a customer’s
load cannot be reduced below
the auto disconnect level to
allow a remote re-connection, a
site visit will be required to
perform local Close
Immediately. This is not the
case for the SMI FS where a
Close immediately can be
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Feature/Function

Material Difference

Implication for this BP

Comment/Consequence for
Procedures

performed remotely.

Software: Monitor Supply
(performed locally)

Locally VAMI only supports
Close immediately. Meter
cannot be asked to Monitor

Supply

Will only have an effect if
the service order is to be
performed manually
(locally)

Unlikely to make a material
difference even when the
SMCN is unavailable

Software: Reporting of Monitor
Supply re-opening of contactor

VAMI does not support
(immediate) reporting when
monitor supply opens the
supply contactor

VAMI will store the close
and open events in the
meter event log, but
settings do not allow this
these events to be selected
for (immediate) reporting

Validation that power has been
successfully restored to the
customer, if necessary, may
require use of remote service
checking for VAMI meters

Hardware: Time to open the
supply contactor after detecting
a load exceeds Monitor Supply
threshold

VAMI FS does not state a
performance level for opening
the supply contactor when the
meter detects that the monitor
supply threshold has been
exceeded

No impact on the
procedure

While this difference has no
impact on procedures the
safety regulator may take into
account the time to open in its
assessment of the use of the
function

There are some differences between methods offered for re-energisation by meters complying with the
VAMI FS and the SMI FS with the SMI FS supporting three different methods of re-energisation of
premises and the VAMI FS supporting one. It is likely that use of remote re-energisation will be controlled
by relevant (jurisdictional) safety authorities, which will be considered when developing procedures.

The SMI FS supports three separate methods for re-energisation (closing the supply contactor), namely
Monitor Supply, Arm and Close immediately. The SMI FS places no restrictions on the operation of each
method, with each able to be performed both locally and remotely.

The VAMI FS does not specify the Arm function. While the VAMI supports Monitor Supply (referred to as
auto-disconnect) and Close immediately, it restricts use of Monitor Supply to remote operation and

restricts the use of Close immediately to local operation.

While both specifications describe Monitor Supply, there are differences in the way that the threshold is
specified. VAMI FS specifies the threshold “per element per phase” while SMI FS specifies that the
threshold is the exported active power (the total demand at the premise). It is likely that the threshold for
Monitor Supply will be agreed with relevant safety authorities and will be programmed accordingly.

The SMI FS includes an Arm command which ensures the presence of the customer at the premises.
Under the Arm command a message is sent to the meter allowing the customer to press a button on the
meter which closes the supply contactor.

In both specifications switching of the Supply Contactor will be stored in the meter’s event log, however if
Monitor Supply (auto-disconnect) reopens the Supply Contactor then the SMI FS will allow the meter to
report this immediately to the SMMS.* This immediate reporting is not described in the VAMI FS indicating
that the switching will be only be detected with the daily collection of the event log.

Another minor difference is that the SMI FS specifies Monitor Supply switching of the supply contactor will
occur in under a second. This time frame is not duplicated in VAMI FS. It is anticipated that the safety
regulator will take this difference into account during its assessment of the use of this functionality. The
difference will not be significant during the development of procedures.

* The event log entry and reporting are both programmable in the SMI FS
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3.1.5 BP15 HAN customer messaging

Clarification: This business procedure considers text messaging to customers separately from messaging
associated with updating retail tariffs used by HAN devices.

Text message to customers

This discussion is largely focussed on SMI FS Section 7.9.1.5 which is intended to describe the
transmission of text messages to customers. For example the text “A Critical Peak Price event has been
declared from 2pm to 8pm on the 15" Dec.” The message is intended to be read and understood by the

customer.

Key points:

Feature/Function

Material Difference

Implication for this BP

Comment/Consequence for
Procedures

Software: Application layer for
HAN

SMI FS: ZigBee SEP 2.0
VAMI FS: ZigBee SEP 1.0

SEP 1.0 only supports
messaging to a single
mailbox

SEP 2.0 supports
messaging from multiple
participants with separate
mailboxes for each
participant

SMI FS supports up to 8
mailboxes for messages (for
different authorised parties)
and that a message from one
party cannot overwrite another
party’s message

Software: In SMMS

Message prioritisation not
detailed in VAMI FS

The SMI FS requires the
SMMS to support HAN
Message Prioritisation.

VAMI FS may not support HAN
message prioritisation.

Software: Reporting of message
acknowledgement

Difference in the ability to select
events

The SMI FS supports a
Request for an
acknowledgement to be
sent from the HAN device
when it receives the
message.

Software:

May depend on IHD
functionality

The SMI FS supports a
Request for an
acknowledgement to be
sent from the HAN device
when a customer receives
the message

Software:

ESI Implementation supports
effective date/time

Effective date/time and a
separate expiry date/time.

VAMI may not be able to
meet same service levels

Feature is not supported in
VAMI meters

Software: Back Office and
Procedures

SMI FS requires all messages
to identify the authorised party
which is not detailed in VAMI

Messages must identify the
authorised party sending
the message

Feature is not supported in
VAMI meters

If multiple parties are
authorised to send messages
to HAN devices the message
itself may need to be used to
identify the sender

Customer privacy issues are still being developed to provide a framework for consumer protection. While
both specifications support messaging to customers, high level rules and regulations will probably be
required to determine who can send messages to customers (and potentially even the content of those
messages). It is likely that procedures will have to consider customers opting in and out of messages from
authorised parties. These considerations are relevant to meters compliant to either FS
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There is a material difference between the specified HAN standards, with VAMI FS specifying ZigBee
SEP 1.0 which supports messaging to a single mailbox and the SMI FS which specifies SEP 2.0
supporting separate messaging from multiple market participants to multiple mailboxes.

Assumption: A HAN device receiving a message (for now considered to be an In Home Display (IHD))
should be considered to have limited resources®. When multiple messages are sent to the device it is likely
that older messages will be overwritten by the most recent message.

Impact: In VAMI it may not be possible to prevent messages sent by one authorised party overwriting
messages sent by another party. SEP 1.0 was intended to support messaging from a vertically integrated
utility to its customers, so SEP 1.0 does not provide separate mailboxes for authorised parties. When a
single party is sending messages to the HAN device they can manage their messages in order to minimise
the chances of overwriting current messages. If multiple parties are able to send messages (over a
relatively short time period) there is a greater chance that some earlier messages will be overwritten.

SEP 2.0 provides separate mailboxes for a number of different authorised parties (it was designed to
support disaggregated utilities). Messages can be sent to the HAN device and each authorised party can
only overwrite their own messages (and not those of another authorised party). As such the chance of
losing messages is reduced.

While the SEP 2.0 specification does not specify the number of mailboxes (or their size), the SMI FS
specifies that the ESI Implementation shall support eight separate mailboxes (it does not indicate how
many entries are contained in each mailbox). The SMI FS specifies that when the mailbox of an
authorised party cannot store a new message, messages from that party will overwrite its own messages.
This functionality is not supported in the VAMI FS.

The SMI FS also allows the ESI to report when a customer reads a HAN message. This functionality is
described in greater detail when discussing Event Recording (refer Section 3.1.6). This feature could be
used to manage messaging, for example sending a confirmation to the SMMS once the message is read,
and this confirmation is used to indicate that another message can now be sent without overwriting the
earlier message. VAMI meters do not support this feature.

In VAMI FS meters it might be possible to develop back office processes to reduce the chance of
messages from one authorised party overwriting those from another. However this approach may not be
fully effective. The process may delay some messages making it difficult to ensure that agreed service
standards are maintained for all authorised parties.

There are a number of other differences between the VAMI FS and SMI F.S which will also affect
Customer HAN messaging. Compared to the VAMI FS, the SMI FS supports:

e a priority for HAN messages

e the authorised party to request an acknowledgement from the HAN device receiving the message
and/or from a customer who receives the message

e messaging to support an effective date/time and a separate expiry date/time
e identification of the authorised party sending the message .

While this functionality is not described in the VAMI FS, some of the functionality may be provided in the
ZigBee SEP 1.0 specification. Further analysis would be required to determine whether SEP 1.0 supports
these additional features.

The addition of an effective date and time allows messages to be sent ahead of time (for example
notification that a new tariff rate has come into effect) potentially supporting a service level around the
effective date and time (rather than around when the HAN message is actually sent from the SMMS).

® Both specifications recognise that it is not possible to detail requirements for customer purchased and
installed IHDs.
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An expiry date for messages could be used to automatically remove old messages which are no longer
useful (for example a message to opt in to an energy offer). Note that this only applies to messages which
have not been retrieved from the ESI Implementation, it does not cover messages stored elsewhere on
the HAN (for example in an IHD).

HAN message prioritisation was added to the SMI FS recognising that one of the authorised parties could
be government emergency service organisation. For example on days of extreme fire danger alerts could
be sent over the SMCN (in addition to other communications media). It was assumed that these messages
would be sent with high priority when compared to other customer messages. The VAMI FS does not
support message prioritisation.

It is acknowledged that multiple multi-party access to the Smart Metering Infrastructure is still being
discussed. This section has considered multi-party access for HAN Customer (text) messaging, however
multi-party access needs to be considered in other business procedures, including load control of both the
CLC/R and HAN devices), event reporting, meter configuration, etc. As highlighted above even when all
access is coordinated through the distributor (mandated rollout) some procedural issues remain.

The standing data will need to include the SEP version that is supported in the ESI so that procedures can
identify those premises where differences in the SEP version need to be handled.

Transmission of Retail Tariffs to HAN devices
This discussion is largely focussed on SMI FS Section 7.9.1.6 Retail Tariffs. Clause a) states:

a) The ESI Implementation shall store sufficient retail tariff information to enable a HAN device to
convert kW and kWh readings into an estimated current cost of consumption. The estimated
current cost of consumption will assist customer understanding of the consequences of changes
to their behaviour.

The message is also intended to provide HAN devices with sufficient (retail) tariff information to allow them
to determine optimum operating modes (for example a refrigerator avoiding cyclic defrost when electricity
prices are high)

Key points:
Feature/Function Material Difference Implication for this BP Comment/Consequence for
Procedures

Software: Tariff information VAMI does not document future | SMI FS allows future tariffs | This could have implications for

stored in ESI settings reconfiguration to be written to the ESI the service levels offered to
ahead of the market participants when
commencement date. changing the tariffs stored in
VAMI requires the tariffs to | the ESI.
be written on the
commencement date

Clarification: Neither specification requires the meter to store the retail tariff. In both specifications the
ZigBee SEP supports price information and the ESI shall store this information for HAN devices.

All versions of the ZigBee SEP describe the functionality provided by the ESI®. During the development of
the SMI FS it was considered desirable to document additional functionality associated with the HAN,
however since this functionality is SMI specific it was decided to include the requirements in the “ESI
Implementation”. For example Table 7-1 in the SMI FS specifies that the ESI Implementation shall support
Element 1 and Element 2 pricing components in addition to the Total.

® ZigBee SEP 1.0 refers to the ESI as the Energy Services Portal, however the functionality is the same
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A detailed analysis of the difference between HAN functionality supported in VAMI FS SEP 1.0 and that
supported by the SEP 2.0 ESI Implementation described in the SMI FS has not been undertaken. It is
suggested that such a review be delayed until the final version of SEP 2.0 is released.

The SMI FS clarifies that the ESI stores RETAIL tariff information while VAMI FS does not specify the
particular tariff information stored in the ESI. It is assumed that the tariffs supported in ZigBee SEP 1.0 are
retail tariffs so the difference is unlikely to be material.

Tariff support in ZigBee SEP 2.0 has been enhanced when compared with SEP 1.0. Both VAMI FS and
SMI FS require sufficient information to be stored to enable a (registered) HAN device to convert
information stored in the meter into cost information. SEP 2.0 enhancements include carbon pricing which
may be relevant as Australia moves towards emission trading schemes.

The VAMI may not support all current customer tariffs as it specifies “1 set of 7 TOU periods for weekdays,
one for Saturday and another for Sunday”, for example this would not support an inclining block tariff. The

SMI FS does not attempt to specify the tariff information that is supported.

The SMI FS allows settings to be sent to the meter with an effective date (so called future settings
reconfiguration). Considering that changes to customer (retail) tariffs must be published well ahead of
time, this features can be used to reduce the load on the SMCN by sending the new tariffs to devices over
an extended time period (potentially even weeks).

No future settings reconfiguration is supported in VAMI FS. New tariffs must be sent to the meters only
when the tariff change takes effect. This will place a very high load on the SMCN when there is a tariff
change affecting a large percentage of the meter population. The consequence is that the VAMI SMCN
may not be able to support the same service standards as those developed for SMI.

In Section 3.1.5 it was highlighted that customer privacy considerations may place restrictions on text
messages being sent to customers. It has been assumed that tariff messages will not be subject to the
same restrictions. Tariff information is required to support all HAN devices (for example so that smart
appliances can adapt their energy usage to reduce costs to the consumer). As such tariff information is not

only for display to the customer (for example on an IHD).

3.1.6 BPO05 Event log collection, processing and delivery

Key points:

Feature/Function

Material Difference

Implication for this BP

Comment/Consequence for
Procedures

Hardware: Number and size of
event logs stored in the meter

SMI FS: 3 x 100 events.
VAMI FS: 1 x 100 events

SMI FS made change to
ensure Access and
Security events could not
be overwritten by events of
lower importance

Unlikely to make a significant
difference

Software: Storing events

SMI FS: allows users to
program the events which are
stored in the event logs

VAMI FS: does not support
user programming of events
stored in the event logs

If particular events are
required by market
participants then
procedures should be
developed to ensure the
SMI meters are
programmed to capture
events

Need to consider events
required by market participants

Software: Reporting of events

SMI FS allows users to
program events to report
(immediately) to the SMMS

VAMI does not support
(immediate) event reporting to

If business processes
require immediate
notification this may not be
supported in VAMI meters
(e.g. detection of tamper)

May have implications in
development of other BPs (for
example reporting that remote
closure of the Supply Contactor
has failed due to Monitor
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Feature/Function

Material Difference

Implication for this BP

Comment/Consequence for
Procedures

the SMMS

Supply)

Software: Reporting of possible
event log overflow

SMI FS: event log overflow
warning reporting to SMMS

VAMI FS: no event log overflow
report

Only the SMI FS will
support reporting of likely
event log overflow allowing
a special read to be
performed to collect the
events (hopefully) before
overflow

Unlikely to make a difference to
procedures

Software: Detection of event log
overflow

SMI FS documents that if the
event log overflows the SMMS
can determine how many
events were overwritten (lost)

The VAMI does not support this
functionality

If procedures require
confirmation based on
events acquired from the
meter, then market
participants may require
notification that some
events have been “lost” (for
example ESI
acknowledgement that it
received a HAN message)

Event log overflow may affect
business processes for which
market participants expect
acknowledgement.

Hardware: Support for outage
reporting (“last gasp”)

VAMI FS: appears to specify
last gasp report

SMI FS: does not require last
gasp reporting

Service level for outage
reporting will differ for the
two meters.

Unlikely to make a difference
during a distributor lead
mandated rollout, but may have
to be addressed post-mandate
if contestability is supported.
May need to consider ensuring
that the meter provider notifies
the network operator when
outages are detected.

Software: Support for reporting
of power restore

SMI FS requires meters to
report power restore

VAMI does not require reporting
of power restore

Service level for power
restore likely to differ for
the two meters

Unlikely to make a difference
during a distributor lead
mandated rollout, but may have
to be addressed post-mandate
if contestability is supported.
May need to consider ensuring
that the meter provider notifies
the network operator when
outages are detected.

Software: Under/Over Voltage
events performance level

VAMI FS does not require
under/over voltage events to be
acquired daily. SMI FS does
require daily acquisition

Service level for delivery of
under/over voltage events
in VAMI meters may need
to be different

Unlikely to make a difference
during a distributor lead
mandated rollout, but may have
to be addressed post-mandate
if contestability is supported

Software: List of detected
Events

SMI FS identifies a number of
events which are not included
in VAMI (including tamper,
Customer Supply (Safety)
Monitoring fault, etc)

Need to ensure that events
required by business
processes are adequately
described in both
specifications

Need to create a full list of all
events

The SMI FS allows authorised parties to select events for which the meter will immediately report their
occurrence to the SMMS. These could be used to provide acknowledgements to market participants with a
higher service level than supported in the VAMI FS (for example if using the Arm function for remote re-
energisation the retailer could be notified when the Arm timeout expires allowing them to contact the
customer to resolve a potential issue).
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The SMI FS specifies three separate event logs, namely Access and Security, Quality of Supply and HAN,
and each event log can contain a minimum of 100 events. The VAMI FS specifies that all events are
stored in a single event log containing the most recent 100 entries.

Another difference is that the SMI FS allows authorised parties to program which events are to be stored
in the event log while the VAMI FS prescribes the events which are stored.

The SMI FS allows authorised parties to select which events are reported to the SMMS when they occur.
The VAMI FS does not support reporting of any events to the SMMS (they are detected when the event
log is acquired daily).

When considering the number of entries in the event log and the possibility of event log overflow (when a
large number of events occur) the SMI FS supports reporting (to the SMMS) when the number of events
occurring since the last time the event log was acquired exceeds a programmable threshold (this is so the
meter can report when events may be about to be overwritten in the event log).

The SMI FS also requires that the SMMS can determine when events have been overwritten (due to an
overflow of the event log). While this feature might only be useful when a large number of events occur,
the VAMI FS does not support either of these functions.

The meter loss of supply event is also treated differently in the two specifications. The VAMI FS allows
“last gasp” reporting of a loss of supply (outage), while the SMI FS does not require “last gasp” reporting.
The SMI FS specifies that loss of supply is reported when power is restored as a reportable event,
however this is not supported in by the VAMI FS.

Another subtle difference is that the SMI FS requires an event to be written at the start of a detected
under/over voltage event and another at the end of the event, while the VAMI FS only requires a single
event. A single event will only be stored in the event log at the end of the event, so if the voltage at a
meter is permanently above or below the threshold, no event will be written. In the SMI FS retrieval of the
event log with a start event, but no corresponding end event, clearly indicates that the voltage at a
metering point is permanently outside the specified range. Processing and Delivery

In summary daily delivery of over and under voltage events is not required in the VAMI FS. Other events
should be reported daily.

Both the SMI FS and the VAMI FS indicate that events should be available for delivery to market
participants. The SMI FS states the performance level is for “all energy data and event logs”. The VAMI
FS (Section 4.1) requires “daily collection of the previous trading day’s interval energy data and total
accumulated energy (as required in section 3.3)”. No performance levels are specified in Section 3.3 of
VAMI, but the last clause states “(e) (5) events logs”. A note refers to Appendix A which identifies events
for which Daily collection [is] required (all events are collected daily excluding under and over voltage
events).

3.1.7 BP11 SMI NMI Discovery

Placeholder

NMI discovery is a request to market systems that does not involve the SMI.

Key points:

Feature/Function Material Difference Implication for this BP Comment/Consequence for
Procedures

Software: Plug and Play device Nil Nil Nil

commissioning

Both specifications require a meter (to attempt) to report to the SMMS when installed. In VAMI FS this is
referred to as ‘self-register’ and in the SMI FS as ‘Plug and Play device commissioning’. A meter cannot
remotely determine which premise it has been installed on, as such it is emphasised that (in both
specifications) additional (manual) steps are required to ensure that a meter is registered to a NMI.
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3.1.8 BP13 SMI Service charging

Placeholder
SMI service charging does n

Key points:

ot involve the SMI.

Feature/Function

Material Difference

Implication for this BP

Comment/Consequence for
Procedures

SMMS Software:?

Neither specification includes
requirements to measure data
traffic to/from meters
(assumption this will form the
basis of service charges)

Basis for any service
charges

Once the basis for service
charges is determined the
SMMS specification should be
enhanced to ensure that it
captures required data

Costs associated with access to the Smart Meter Communications Network (SMCN) are not considered in
either VAMI FS or the SMI FS Neither specifies measurement of the amount of traffic, number of

commands sent, etc.

3.1.9

Placeholder

BP22 Network tariff change process.

Changes to Network tariffs will occur outside the SMI, however there may be a requirement to change

settings within the SMI.
Key points:

Feature/Function

Material Difference

Implication for this BP

Comment/Consequence for
Procedures

Software: Tariff information
stored in ESI

VAMI does not document future
settings reconfiguration

SMI FS allows future tariffs
to be written to the ESI
ahead of the
commencement date.
VAMI requires the tariffs to
be written on the
commencement date

This could have implications for
the service levels offered to
market participants when
changing the tariffs stored in
the ESI.

The SMI FS allows settings to be sent to the meter with an effective date (so called future settings
reconfiguration). Considering that changes to customer (retail) tariffs must be published well ahead of
time, this features can be used to reduce the load on the SMCN by sending the new tariffs to devices over
an extended time period (potentially even weeks).

No future settings reconfiguration is supported in VAMI FS. New tariffs must be sent to the meters only
when the tariff change takes effect. This will place a very high load on the SMCN when there is a tariff
change affecting a large percentage of the meter population. The consequence is that the VAMI SMCN
may not be able to support the same service standards as those developed for SMI.
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3.2 Discussion of the specified HAN standard

The VAMI FS and SMI FS have both selected ZigBee Smart Energy Profile (SEP) as the application layer
for the Home Area Network (HAN). VAMI FS specifies SEP 1.0 while the SMI FS specifies SEP 2.0. The
application layers of the two standards will offer similar functionality, both will support load management
and both will support the secure registration of HAN devices. The SEP 2.0 specification is still in
development so HAN devices compliant with the SEP 2.0 standard are not currently available.

While business processes will be similar for both standards it must be noted that HAN devices cannot
operate on both SEP 1.0 and SEP 2.0 networks’, This means that a customer who purchases a SEP 1.0
HAN device will not be able to operate that device on a SEP 2.0 HAN (nor can SEP 2.0 devices operate
on a SEP 1.0 HAN). It is noted that while VAMI FS specifies that the HAN will use SEP 1.0, devices
compliant to SEP 1.0 are no longer available, instead devices are being certified to a more modern
document, specifically SEP 1.1.

It is worth noting that the incompatibility between SEP 1.x and SEP 2.0 is caused by a change to the
specified Media Access Layer, from a ZigBee proprietary layer to a layer supporting internet protocol (as
specified in open standards managed by the IETF). Future releases of ZigBee SEP (beyond 2.0) will
interoperate with SEP 2.0.

One of the features added to SEP 1.1 is HAN device software upgrade, over the air. This feature makes it
possible to remotely upgrade the software in a SEP 1.1 HAN device. The upgrade must be managed very
carefully to minimize the possibility of rendering HAN devices inoperable. Detailing two potential issues:

0) not all SEP 1.1 HAN devices will have sufficient program memory to run the larger software
image required in SEP 2.0 compliant devices and

(ii) the smart meter must manage the software upgrade of the HAN device while continuing to run
SEP 1.1, but once the HAN device software upgrade is complete the device will be unable to
communicate with the meter until the meter is also upgraded. If there are a number of HAN
devices on the network the meter must upgrade each device before it switches to SEP 2.0. It
is only once the meter is upgraded to SEP 2.0 that it will be able to determine if the HAN
device upgrade(s) have been successful.

While both the VAMI and SMI FS support software upgrade of the Energy Services Interface® (ESD),
neither presents business requirements for the upgrade the ESI software. It should be mentioned that
there is no clear argument supporting the upgrade of the ESI especially if the existing software is able to
deliver identified benefits (for example messaging to customers and load control). At the same time if
customers are purchasing and installing devices a new feature may not be supported by an ‘old’ version of
the ESI, in which case customers might expect the ESI to be constantly maintained. Such considerations
are well beyond the scope of either FS.

Summary
e SEP 1.0 devices can interoperate with SEP 1.1 devices.

e SEP 1.1 supports remote software upgrade of HAN devices. This will allow many devices to be
upgraded from SEP 1.1 to SEP 2.0 (when the specification is finalised), however the upgrade
must be carefully managed

e ltis anticipated that all future releases of ZigBee SEP will be backwards compatible with SEP 2.0
devices

! Theoretically HAN devices could be constructed supporting both SEP 1.x and 2.0, but these are likely to
be produced in limited numbers and any discussion is beyond the scope of this analysis

® For the purposes of this discussion consider that the ESI implements the specified ZigBee SEP (currently
specified as SEP 1.0 in VAMI and SEP 2.0 in the SMI FS)
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4 High level comparison of the specifications

4.1 Program Scope

Summary

e The scope of the two programs is very similar.

The SMI FS shows that part of the HAN falls within scope of the specification, as it is provided by the
Energy Services Interface in the meter.
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| 1
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| 1
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HAN

1
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Scope of the SMI

Figure 1: Scope of the SMI FS

Note it has been suggested that the Victorian AMI specification does not include any figures because ‘it is
a legal document”. The following figure is therefore taken from other Victorian material presenting the
scope of the Victorian AMI Specification:
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Figure 2: Scope of the Victorian AMI Specification
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The SMI FS uses different terminology for the same items. The major differences are detailed in the
following table:
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Table 3: Identical Terms used in SMI FS and VAMI FS

SMI FS

VAMI FS

Smart Meter

Meter

Smart Metering Infrastructure (SMI)

Advanced Metering Infrastructure (AMI)

Smart Meter Management System (SMMS)

Network Management System (NMS)

Smart Meter Communications Network (SMCN)

Communications Network

Software

Firmware

Monitor Supply

Auto-disconnect function

Whole Current meter

Direct Connect meter

Acquire

Collect

Report

Alarm

Energy Services Interface (ESI)

Energy Services Portal

4.2 Meter Configurations

Summary

e The Victorian AMI Specification does not describe single phase two element meters.

e Victorian AMI Single Phase meters are not required to measure reactive energy

e Victorian AMI CT connected meters are not required to support a HAN

Table 6-1 in the SMI FS provides details of the meter configurations

Meter Description of Physical variant
Configuration

Comment

Single Phase
Single Element

Total
Meter Line ‘ e . Load

" (Rated at 31.54)

Rel:

Meter options allow selection of a
contactor and 1 relay

Controlled Load Contactor

3y
(rated a1 2, voltage free)

31.5 A controlled load contactor is rated to 230 Vac
2 Arelay is rated to 230 Vac supplied voltage free

Identical single phase meter with
and without 31.5A controlled load
contactor.

SMI FS also describes (an optional)
2A relay

e Providing multiple load control at
a single premise

e 2Avoltage free selected to
interface to AS4755
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Meter
Configuration

Description of Physical variant

Comment

Single Phase
Two Element
Meter

Suitable for sites with separate measurement of the
Controlled Load (for example off-peak hot water
tariffs)

For meters with a 31.5 A controlled load contactor
both a switched and unswitched output is available
from the second element

Line ) Load

»  Unswitched Output
Controlled Load Contactor
" (rated a131.54)

Relay
(rated al 24, voltage free)

Meter options allow selection of a
contactor and 1 relay

31.5 A controlled load contactor is rated to 230 Vac
2 Arelay is rated to 230 Vac but supplied voltage free

Two element meters are not
described in the VAMI FS
specification

Three Phase
Whole Current
Meter

Line - e » Load

Controlled Load Contactor
(rated at 31.5A4)

1 ., | Relays(upto3)
B [ (rated at2A, voltage frae)

Meter options allow selection of a
contactor and/or 1o 3 relay(s)

Note: The integrated 31.5 A controlled load contactor
is only Single phase

2 Arelays are rated to 230 Vac but are supplied
voltage free

VAMI FS only supports either one
31.5A relay or one “integrated (1A)
relay for operation of an external
three phase controlled load
contactor”.

The 2A relay(s) specified in the SMI
FS can be used to control external
single or three phase contactors and
are rated to 230Vac.

The 2A relay(s) are supplied voltage
free so that they can be used to
control AS4755 equipped appliances

e SMI FS allows up to 3 2A relays.

Three Phase
CT Connected
Meter

For large customers where the load is too large for a
whole current meter

Line

Load

No controlled load contactor or relay
No supply contactor

No Material Difference

Three Phase
CT Connected
Meter
Supporting
External Supply
Contactor

The 2 A relay is voltage free and rated to 230 Vac,
capable of controlling an external supply contactor

Line

External
Contactor
Load

No controlled load contactor or (load control) relay

Note: External supply contactor falls outside scope of
SMI

VAMI FS specification does not
support a 2A relay to control an
external supply contactor

Table 6-2 in the SMI FS describes the Accumulated energy values recorded by different meters.
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Meter Configuration

Accumulated Energy Values Recorded in

the Meter

Comment

Single Phase Single Element
meter

Three Phase whole current meter
Three Phase CT connected meter

Three Phase CT connected meter
supporting external supply
contactor

Total Imported Active Energy (kwh)
Total Exported Active Energy (kwh)
Total Imported Reactive Energy (kvarh)

Total Exported Reactive Energy (kvarh)

VAMI FS does not require single phase
meter to measure reactive energy

Active energy measurements identical

Single Phase Two Element meter

Total Imported Active Energy (kwh)
Total Exported Active Energy (kWh)
Total Imported Reactive Energy (kvarh)
Total Exported Reactive Energy (kvarh)
Element 1 Imported Active Energy (kwWh)
Element 1 Exported Active Energy (kWh)
Element 2 Imported Active Energy (kwWh)
Element 2 Exported Active Energy (kWh)

Not described in VAMI FS

Summary

e SMI FS attempted to ensure that all meter functions where tested to an appropriate standard,

including the supply contactor, controlled load contactor and voltage measurement (tests for which

were not specified in VAMI FS).

Table 4: List of applicable standards for compliant meters (Section 6.3)

Applicable Standard

Comment

a) Meters shall meet the relevant requirements of

(i) AS62052.11 - Electricity metering equipment (a.c.) —
General requirements, tests and test conditions — Part 11:

Metering equipment

(ii) AS62053.21- Electricity metering equipment (a.c.) —
Particular requirements — Part 21: Static meters for active

energy (classes 1 and 2)

(iif) AS1284.11 - Single-phase multifunction watt hour meters

and

(iv) Any pattern approval requirements of the National
Measurement Institute, National Electricity Rules (NER) and

metrology procedure.

No Material Difference

b) Reactive energy measurement shall meet the requirements
of AS 62053.23 - Electricity metering equipment (ac)—
Particular requirements Part 23: Static meters for reactive

energy (classes 2 and 3)

No Material Difference

¢) Meters shall measure over and under voltage in accordance
with the requirements of Class S devices as specified in
Section 5.4 of Edition 2.0 of IEC61000-4-30 Electromagnetic
compatibility (EMC) Part 4-30: Testing and measurement
techniques — Power quality measurement methods

VAMI FS does not specify testing requirements for
voltage measurement (the VAMI FS meter is
required to measure voltage)
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d) For those meters with a controlled load contactor - VAMI FS does not specify testing requirements for
AS62052.21-2006 Electricity metering equipment (ac) — the load control contactor (most meters described in
General requirements, tests and test conditions Part 21: Tariff | the VAMI FS support load contactors)

and load control equipment. In particular Section 7.4 Output
elements shall apply.

e) For those meters fitted with a voltage free relay - VAMI FS does not specify testing requirements for
AS62052.21-2006 Electricity metering equipment (ac) — the integrated meter to control an external three
General requirements, tests and test conditions Part 21: Tariff | phase contactor

and load control equipment. In particular Section 7.4 Output
elements shall apply. The relay shall also be compatible with
ASA4755 Part 3.1

f) For those meters with a supply contactor - IEC 62055-31- VAMI FS does not specify testing requirements for
2005 Electricity metering — Payment systems — Part 31: the supply contactor (all whole current meters
Particular requirements — Static payment meters for active described in the VAMI FS support a supply

energy (classes 1 and 2). In particular Sections 7.9.2 Specified | contactor)
ratings and 7.9.3 Performance requirements for load switching
utilisation category UCL1 shall apply.

4.3 Performance Levels

There is a significant difference in the way that the Performance Levels are described in the two
documents. The VAMI FS specification typically states “The total number of individual meters read in any 24
hour period can be up to 2% of the installed, operational AMI meter population”. An identified issue is that this
does not provide sufficient clarity to determine how the performance testing should be conducted,
specifically the number of meters which are required to be involved in the testing or over what time frame.
This has led to an assumption that a single test is conducted on the full daily percentage of meters
(typically 2%).

The SMI FS removed this ambiguity and specifies the percentage of meters that are involved in the
testing. In most cases this has resulted in a significantly lower percentage of meters being tested, but the
test is then repeated multiple times to achieve the required daily percentage.

The VAMI FS specification also does not indicate where the meters are located. This means that testing
could be undertaken with meters in close proximity with all the communications being carried on only a
few Smart Meter Communications Network (SMCN) assets. The SMI FS provides additional clarity around
the testing by stating that that “the meters must the uniformly distributed across the distribution network
area”. The exception is for Emergency supply capacity limiting to individual meters.

The SMI FS is written to support a range of different communications solutions and supports both
broadcast and non-broadcast messaging (for Group commands). The VAMI FS specification states in
Section 4 Performance Levels

(b) These performance levels specifically apply from the NMS to the meter and return.

When using broadcast messaging there is no message acknowledgement so it is not possible for the
performance to be measured from the NMS to the meter and return. This is offset with the VAMI FS
specification stating ‘Group commands may be delivered by broadcast’ and in each performance level
‘action performed’ rather than ‘action acknowledged’. The ambiguity is not resolved when looking at the
actual performance levels with a single performance level being stated for priority load (consistent with not
receiving an acknowledgement) and an initial and recovery performance level for other functions (which
implies that acknowledgements are used to trigger command retries).

The SMI FS is communications technology agnostic, and for group commands it states that the action is
performed and specifically states that the SMMS may not get an immediate acknowledgement e.g. The
SMMS may not get an immediate acknowledgement, however on retrieval of event logs it will be possible
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to determine the success rate for <particular command>. In addition without an acknowledgement it is not
possible to determine the need for retries so only a single performance level is stated.

For individual commands the SMI FS requires ‘message acknowledgement’, however the VAMI FS

continues to state ‘action performed’.

4.4 Summary of the impact of identified Functionality and
Performance differences

The following table identifies the impact of the major differences listed in Section 5.

Description

Reference

Impact

The Victorian AMI Specification does not
describe single phase two element meters.

May limit retail offers to customers. However while
the VAMI FS does not specify two element meters
this does not prevent two element AMI meters (or
a second meter) being installed where this is
justified.

Victorian AMI Single Phase meters are not
required to measure reactive energy

Will affect distribution businesses ability to locate
areas of poor power factor.

May also limit ability to offer (true) demand based
tariffs

Victorian AMI CT connected meters are
not required to support a HAN

Will limit ability to provide larger customers with a
HAN

SMI FS details test standard for supply
contactor

A lack of testing of the contactors means that the
lifetime of the supply contactor cannot be
guaranteed and may affect willingness to use
Supply Capacity Limiting (resulting in frequent
switching)

SMI FS details test standard for the
controlled load contactors

A lack of testing of the controlled load contactor
means that the lifetime of the contactor cannot be
guaranteed and may affect willingness to offer
tariffs with frequent switching for example load
cycling

VAMI FS voltage measurements untested

Voltage measurements from VAMI FS meters can
only be used “as a guide” while those from SMI FS
meters are referenced to a quality of supply
standard

VAMI FS specifies 200 days of interval
data storage

Places additional obligation on the Meter Data
Provider to ensure sufficient staff to manually read
meters in the event of extended communications
failure

SMI FS only specifies 35 days of interval
data storage

The amount of historical information that a HAN
device can download from the meter is just over a
month compared to the 6 months possible from a
VAMI FS meter

SMI requires all settings to be available
both locally and remotely

Most of the programmable features in the VAMI FS
are specified as being available both locally and
remotely, so unlikely difference will affect market
participants. (Might affect the meter provider)
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Description Reference Impact

SMI supports remote acquisition of multi- May restrict ability to offer combined utility tariffs

utility information

The SMI FS includes the display of power SMI FS is able to provide basic information to

and the status of the controlled load customers without the need to install a separate

contactor (not just its position) IHD.

Additional items available for display on Market participants will be unable to offer the

the SMI FS availability of display items across all jurisdictions

VAMI FS does not support load cycling Load cycling was introduced to support demand
reduction, may limit some customer tariff offerings

VAMI FS does not support load cycling Hardware The relays in VAMI FS meters are untested and

therefore do not offer any guarantees of lifetime
cycle counts

VAMI FS does not support a demand limit
for controlled load

Demand limit was introduced to shed controlled
load before resorting to switching the supply
contactor using Supply Capacity Limiting.

VAMI FS does not support under
frequency load switching

Under frequency load switching is provided as an
automated means of shedding controlled load
during periods of distribution network stress.
Dropping the controlled load may relieve network
stress. Since VAMI FS meters may not be able to
support under frequency load switching it was
decided to describe this functionality as optional in
the SMI FS

VAMI FS describes “utility control of other
load” which is not supported in the SMI FS

The SMI FS only supports load control where a
smart meter has been installed.

VAMI FS does not require an event to be
entered into the event log when the meter
time is corrected beyond NER specified
limit

VAMI FS meters are unable to satisfy the NEM
requirement to identify interval data where the
meter clock error exceeds 20 seconds

VAMI FS does not document an Arm
Command

Some jurisdictions are considering a requirement
that someone must be present at the premises
before power can be applied.

VAMI FS does not support switching of the
supply contactor on meter loss of supply

This functionality will assist during power
restoration.

SMI FS includes five supply capacity limits
compared to VAMI FS which only includes
three.

The two missing limits are both active between a
programmable hours of the Day. It was envisioned
that these could allow capacity tariffs to be offered
to customers

The Emergency supply capacity limit in the
SMI FS avoids the potential for
synchronised load switching

Synchronised load switching can lead to issues
with Security of Supply. The possibility of
synchronised load switching in VAMI FS meters
will limit use of this function (back office processes
will be required to avoid synchronised switching)

SMI FS clarifies that the supply contactor

is opened as soon as the limit is exceeded.

The VAMI FS specification does not limit the
amount of energy consumed in a period of time
this may limit its usefulness as part of a tariff
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Description

Reference

Impact

offering to customers and as a means of reducing
network demand

VAMI FS limits Import and Export Supply
Capacity limits to multiple trading intervals

The VAMI FS restricts the capacity limits to trading
intervals to support demand tariffs. The difference
affects the design of tariff offers to customers
using this functionality.

VAMI FS limits Import and Export Supply
Capacity limits to multiple trading intervals

30 minutes may be too long to protect network
assets from thermal overheating

VAMI FS Supply Capacity Limit operation
open to interpretation

VAMI FS does not unambiguously state when the
supply contactor should be opened.

ZigBee Smart Energy Profile (SEP), 1.0
and 2.0 are not interoperable

HAN Devices cannot be transferred from a VAMI
FS meter to a SMI FS

The SMI FS documents the actual
requirements

The VAMI FS does not specify the amount of data
that must be stored to support multi-utility
metering. An optional cluster in ZigBee SEP does
not provide any guidance.

The SMI FS includes a separate event log
for HAN events

The HAN event log will be useful when providing
assistance to customers. The VAMI FS captures
HAN events in the one event log.

The SMI FS documents separate access
and security and quality of supply event
logs, while the VAMI FS only documents a
single event log

Provides greater security

The SMI FS allows events to be
individually programmed to report to the
SMMS

Provides greater flexibility

The SMI FS only requires the meter to
optionally report utility selected events

Provides greater flexibility

The stated performance level documents
Meter loss of supply to report only AFTER
meter power is restored

VAMI FS is being interpreted to require ‘last gasp’
transmission. Performance level requires the
detection of the outage at 90% of meters within an
hour of the outage occurring. The SMI FS states
that it does not prescribe last gasp outage
reporting. Market participants are like to be notified
later

The stated performance level documents
Meter loss of supply to report only AFTER
meter power is restored

Detection of nested outages is seen as a potential
benefit. VAMI FS does not require meters to report
power restore so does not support this benefit

The ability to check the status of the meter
is described in the VAMI FS

Detailed functionality is not described in
the VAMI FS specification

The remote checking detailed in the SMI are
aimed at providing customers direct support. The
VAMI FS will not be able to provide the same level
of support

The SMI FS documents future settings
reconfiguration

The lack of future settings reconfiguration in the
VAMI FS and the associated performance level will
restrict the ability to change tariff offers on a
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Description

Reference

Impact

particular date (at 2% per day will take 50 days to
reprogram all the meters)

Additional requirements ensure the
upgrade does not degrade the
performance of the meter

SMI FS also describes performance levels
for software upgrade (which was not
attempted in the VAMI FS specification)

The VAMI FS specification does not detail
message prioritisation

The lack of message prioritisation will affect the
provision of service level agreements for different
functionality (for example to ensure that Priority
Override commands are sent when required)

The VAMI FS does not detail message
queuing in the SMMS

No visibility of required functionality

File Name: Comparison VAMI to SMI FS V1.0.docx

Security Classification: Unrestricted

Page 28 of 56




Australian Energy Market Operator

Comparison Victorian AMI to NSMP SMI Functionality Specification

5 Functionality and Performance

5.1 Measurement and Recording (Section 7.1)

Summary

e Most significant difference is SMI FS requires voltage measurements in the meter to be tested to

an international standard

e Metrology has very similar functionality with some differences due to VAMI FS reference to NER

Meter Types

General

The SMI FS has added reactive energy measurement capability to single phase meters. The vendor's RFI
revealed that this had minimal impact on the cost of compliant meters. Within the BRWG concerns were
raised about communications costs to acquire the reactive data and higher back office costs to process
additional data. The use case suggests that reactive energy will be used for audit purposes however the

SMI F.S does not describe business processes.

The amount of interval energy data specified in both specifications is apparently identical, with Clause (a)

in Section 3.2 of VAMI FS stating:

(a) (6) for all meters, a minimum storage of 35 days per channel of interval energy data

Unfortunately the VAMI FS specification also refers to NER Meter Types. Once again from Section 3.2 of

the VAMI FS specification

(b) An AMI meter shall be capable of meeting the requirements (including accuracy) of type 4, type 5 and type 6

meters (non-TOU capability).

Clause (b) requires all VAMI FS meters actually store 200 days of interval data rather than the 35 days

stated in Clause (a).

Clause

Comment

a) The accuracy of energy measurement shall be:

VAMI FS does not explicitly state meter accuracy

(i) For all meters: active energy to accuracy Class 1

On advice from AEMO consistent with NER
requirements up to Type 3 (Note meter accuracy only.
The accuracy of the CT is out of scope of both
specifications)

(ii) For whole current meters: reactive energy to accuracy
Class 3

NER only specifies varh accuracy for meter types 1, 2
and 3 so selected lowest standard limit

(iif) For CT connected meters: reactive energy to accuracy
Class 2

Meets accuracy requirement for meter Type 3.
Consistent with specified varh testing standard

b) The resolution of energy measurement shall be
(i) For active energy: 1 Wh

(i) For reactive energy: 1 varh

VAMI FS does not specify the measurement
accuracy. Included to ensure accurate measurement
of bi-directional energy flows.
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Clause

Comment

¢) Throughout this functionality specification the terms record
and store have different meanings. The glossary definition of
each term is repeated here:

(i) record means to capture the value. For values which are
recorded it is only possible to obtain a single value (see
stored when multiple values must be retained)

(i) store means retain the value with the ability to determine
the date and time associated with the value (for example
interval energy values are stored)

Included for clarification (No impact on meter
hardware or software).

d) For each Accumulated energy value described in Table
6.2 a meter shall:

(i) Separately record the accumulated energy value and this
value shall be captured in the event of meter loss of supply.

Same requirement, but SMI FS ensures that value is
retained after meter loss of supply

(i) Store interval energy values in 30 minute trading intervals

No Material Difference (both state sub-intervals in the
glossary definition)

(iii) Include the facilities on site to store interval energy values
for 35 days per interval energy channel

No Material Difference as a minimum requirement,
however VAMI FS meters must also perform as Type
4 which requires 200 days of storage

(iv) Stored interval energy data shall have a resolution of 0.1 | Same
kWh for active energy and 0.1 kvarh for reactive energy.
(v) It shall be possible to enable or disable the storing of an Same

interval energy channel both locally and remotely.

(vi) The meter shall support a secure means of resetting the
accumulated energy values (to zero).

Not specified in VAMI FS

e) For each interval energy channel the summated interval
energy values over any number of consecutive trading
intervals shall equal the change in the accumulated energy
value over the same number of trading intervals, plus or
minus 0.1 kWh for active energy or 0.1 kvarh for reactive
energy.

Clarification to avoid vendor implementing algorithms
which truncate energy values. No impact on meter
cost.

f) The meter shall be capable of measuring active power

While active power measurements are used in the
VAMI FS (Vict Auto-disconnection function, HAN) no
requirements are stated

(i) For all meters; the meter shall be able to measure total net
active power with an indication if the value is imported or
exported.

Required for VAMI FS meters but not specified

(a) For two element meters: the meter shall also be able to
measure active power per measurement element with an
indication if each value is imported or exported.

VAMI FS does not include two element meters

(i) The resolution of active power shall be 10 W; (once the
load is above the meter starting current)

Not specified in VAMI FS

(iii) The meter shall calculate active power every 5 seconds

Not specified in VAMI FS
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Clause

Comment

g) The meter shall be capable of measuring voltage

(i) The accuracy of voltage measurement shall be as defined
in IEC61000-4-30 for under and over voltage measurement

for Class S devices (1%)

(i) The resolution of voltage measurement shall be 0.1 volts.

VAMI FS does not specify a testing standard for
voltage

5.2 Remote Acquisition (Section 7.2)

Summary

e SMIFS requires all settings to be available both locally and remotely

e SMI FS supports remote acquisition of multi-utility information

General

As noted in Table 3 the SMI FS uses the technically neutral term ‘acquired’ allowing the meter to push the
data to the SMMS or for the SMMS to actively collect the information. The VAMI FS used the term

‘collected’ but the intention is the same.

Clause

Comment

a) SMI shall support remote acquisition of interval energy
data, accumulated energy data and meter event logs.

Same requirements

b) SMI shall support routine acquisition of energy data
and meter event logs. The enabling and disabling of
routine acquisition of any interval energy channel shall be
possible locally and remotely

Routine acquisition (Performance level indicates daily)

Setting both locally and remotely not stated in VAMI FS

¢) The SMI shall support a special meter read command
to acquire energy data and event logs

Same (VAMI FS discusses under performance levels for
remote reads of individual meters)

d) The SMI shall support remote acquisition of multi utility
meter data from the ESI Implementation (refer to Section
7.9.1.8)

Not covered in VAMI FS

5.2.1 Performance Levels

General

The VAMI FS specification separately states a performance level for collection of daily meter readings
(Section 4.1), remote read of individual meters (Section 4.2) and for remotely read event logs

(Section 4.9).

Clause Comment
Routine Daily Acquisition
a) All energy data and event logs shall be acquired from Identical

(i) 99% of meters within 4 hours after midnight
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Clause

Comment

(i) 99.9% of meters within 24 hours after midnight.

Individual Meters

a) For the special meter read energy data successfully
received from

(i) 95% of meters within 5 minutes

(i) 99% of meters within 10 minutes

The VAMI FS specification outlines a lower performance
level

(1) Action performed at 90% of meters within 30 minutes;
(2) Action performed at 99% of meters within 1 hour; and

(3) Action performed at 99.9% of meters within 6 hours.

b) The SMI performance level shall be tested by
performing special meter reads at 0.5% (5,000 meters
per million (mpM)) of the number of operational SMI
meters in a distribution network area. This will be tested
over an 8 hour period, with the sending of special meter
read commands uniformly distributed across both time
and the deployed SMCN collection points. The test can
be conducted once in any 24 hour period

VAMI FS specifies a higher percentage of meters
specifically 2% compared to 0.5%.

(b) The total number of individual meters read in any 24 hour
period can be up to 2% of the installed, operational AMI meter
population

¢) The applicable amount of data shall be the acquisition
of seven days of a single channel of interval energy data
and accumulated energy data

VAMI FS specification does not limit the amount of data
to a single channel of interval energy data, so represents
a slightly more onus requirement

5.3 Local Acquisition (Section 7.3)

Summary

e Similar functionality (documented in a different way)

e Additional performance level and testing requirement detailed in SMI FS

Clause

Comment

a) The meter shall include a local communications port
allowing information transfers between the meter and
devices connected to the port.

Not explicitly stated in VAMI FS

b) The local communications port shall support the local
acquisition of interval energy data, accumulated energy
data and meter event logs

Identical requirement

¢) The local communications port shall provide secure
access to energy data, meter event logs and all settings
within the meter

Similar requirement, however VAMI FS choses to state
this as “locally and remotely programmable” for most
meter setting

5.3.1 Performance Levels

Clause

Comment

a) The local communications port shall support the
acquisition of 35 days of a single interval energy channel
of 30 minute trading intervals and all energy data within

No performance level is stated in the VAMI FS
specification
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Clause

Comment

14 seconds

b) The stated SMI performance level shall be maintained
under all test conditions outlined in relevant Australian
Standards for meters.

VAMI FS does not describe a testing requirement (test of
optical ports is covered under Australian metering
standards)

5.4 Visible display and indicators on meter (Section 7.4)

Summary

e The SMI FS includes the display of power and the status of the controlled load contactor (not just

its position)

General

Consumer group input led to the specification of several additional items to assist customer understanding

without the need for an IHD.

Clause

Comment

a) The meter shall include a visible display and indicators.

No Material Difference

b) The visible display shall be capable of displaying all
accumulated energy values listed in Table 6 2

No Material Difference

c) The list of accumulated energy values enabled or
disabled for visible display shall be locally and remotely
configurable

VAMI FS does not indicate that the items selected for
display are programmable

d) The visible display resolution for all accumulated
energy values shall be:

(i) active Energy: 0.1 kWh
(ii) reactive Energy: 0.1 kvarh

No Material Difference

e) The visible display shall be capable of displaying total
net active power clearly indicating if it is imported or
exported.

VAMI FS does not require the display of power (Note that
it is only the display of power that is additional as the
VAMI FS meter must calculate power)

(i) For two element meters, the visible display shall also
be capable of displaying active power per measurement
element clearly indicating if each value is imported or
exported. The list of active power values available for
display shall be locally and remotely configurable.

(i) The visible display resolution for active power shall be
10 W (once the load is above the meter starting current)

(iii) When displaying active power the visible display shall
have an update frequency of 5 seconds

VAMI FS does not describe two element meters

f) For meters fitted with CLC/R the meter shall provide a
clear visible indication of the status of each controlled
load contactor and/or relay as On or Off.

VAMI FS does not specify display of the status of the
CLC/R

g) For meters fitted with a supply contactor:

(i) The meter shall have a clear visible indication of the

VAMI FS only specifies that the meter show if the supply
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Clause

Comment

status of the supply contactor as On, Off, exceeded
supply capacity or armed

contactor is in the open or closed position

The meter shall provide clear local visual indication of the
status (open/closed) of the supply contactor

(ii) When the supply contactor is in the exceeded supply
capacity state (in circumstances where a supply capacity
limit has been exceeded), the visible display shall display
the remaining time (in minutes and seconds) before the
supply contactor automatically switches to the On state
(supply contactor in the closed position).

Not specified in VAMI FS
Requested so that customers are aware that power will
be restored shortly

5.5 Meter Clock Synchronisation (Section 7.5)

Summary

e VAMI FS does not require an event to be entered into the event log when the meter time is

corrected beyond NER specified limit

Clause

Comment

a) The meter shall include a meter clock which must be
maintained within +20 seconds of Australian Eastern
Standard Time (AEST).

No Material Difference

b) An event shall be stored in the access and security
event log when the meter clock is adjusted by more than
20 seconds. The access and security event shall include
the size of the time adjustment.

VAMI FS does not require capture of this event

5.6 Load Management through a Controlled Load Contactor or

Relay (Section 7.6)

Summary

e VAMI FS does not support load cycling

e VAMI FS does not support a demand limit for controlled load

e VAMI FS does not support under frequency load switching (however this is only optional in the

SMI F.S)

e VAMI FS describes “utility control of other load” which is not supported in the SMI FS

General comment

Potential smart meter deployments in NSW and Queensland meant that the SMI FS described load control
behaviour that is currently supported by existing ripple control systems. These requirements have
increased the functionality in this section. Concerns have been expressed that there are a number of
functions that may impact the cost of the meter. The Vendor’s RFI did not highlight any concerns with
additional meter costs with the exception of meter loss of supply.
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The VAMI FS specification stores two programs of 5 “turn on” and “turn off” times, one is assigned for
weekdays and the other for weekends. The introduction of load cycling resulted in the SMI FS allowing 10
time slots, with each specifying a switch action (turn on immediately, turn off immediately, turn on delayed,
turn off delayed or start cycling (stop cycling was included but in reality another command would be used
to ensure that the CLC is left in a defined position)).

The SMI FS supports two programs (of 10 switch actions) and these can be allocated to two different day
types, with the days of the week being a programmable parameter. VAMI FS supports two programs but
the days are fixed to weekdays and weekends.

The VAMI FS meter does not document any of the Event driven modes of operation listed in the SMI FS
Meter loss of supply is supported by a large number of existing ripple control receivers (where it is often
referred to as cold load pickup), Under frequency and Demand Limit operation are both documented in
Australian ripple control standards.

Section 3.6.4 of the VAMI FS specification provides details of the required load control switch time
randomisation. Both specifications recognise that synchronised load switching can affect network stability
and therefore provide randomisation of the load switch times. The SMI FS was required to further extend
the functionality due to the optional 2A relay which can be used to control an AS4755 equipped appliance.
When controlling an AS4755 equipped appliance turning off the relay increases demand making it
necessary to support randomisation of both switch on and switch off.

Table 5: Random Load Control Switching Delay (Table 1 in the VAMI FS specification)

“Turn on” “Turn off”
Random Random
Load Control Type Switching Delay Switching
active Delay active
Controlled load management at meters — programmed Yes No
switching
Controlled load management at meters — individual No No
meter override command
Controlled load management at meters — primary and Yes No
secondary group meter override command
Controlled load management at meters — tertiary group Yes Yes
meter override command
Utility control of other load — programmed switching Yes No
Utility control of other load — Individual device No No
override command
Utility control of other load — primary and secondary Yes No
group device override command
Utility control of other load — tertiary group device Yes Yes
override command

The Under frequency event driven mode of operation is the only optional functionality in this section. The
SMI FS states “If the meter supports...” this was done since it is not possible to determine if hardware
limitations in existing VAMI FS meters mean that they are unable to measure the mains frequency. Many
current meters in the Australian market offer mains locking of the meter time clock and therefore will
support frequency measurement, however this may not be the case for VAMI FS meters hence the
functionality is optional.

Meter loss of supply switching requires the load control contactor to be opened when the meter detects
loss of supply. This may have a material cost as the meter power supply must store sufficient energy to
switch the controlled load contactor while the meter is off supply. The cost of the extra capacity is relatively
minor in comparison to the cost of the CLC and the known benefits were felt to justify any additional cost.
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Both the SMI FS and VAMI FS have a hierarchy of load control commands, however the list in the SMI FS

is more complex due to the larger number of modes.

The BRWG agreed that the messaging to groups of meters as described in the VAMI FS was probably
insufficient, however they were unable to agree on an increased number of groups. The SMI FS also does
not list primary, secondary or tertiary groups. This is discussed again in Section 5.20 (below)

5.6.1 Performance Levels

Summary

e VAMI FS requirements for messaging to groups is much more challenging to meet

Clause

Comment

Pre-defined Meter Groups

a) Requested priority override load control action performed by

(i) 90% of meters within 5 minutes

The performance level stated in the VAMI FS is
much more challenging

@ The actions covered in this category are
specified in section 3.6 for Controlled Load Management
and for Utility Control of Other Loads. For commands to
any primary, secondary or tertiary group of meters the
performance level required is:

1) Action performed at 99% of meters within
1 minute.

To compare the figures 12.5% in 5 minutes v 100%°
in 1 minute = (100%/12.5%) x (5/1) = 40 times more
meters in the same time period

b) The SMMS may not get an immediate acknowledgement,
however on retrieval of event logs it will be possible to
determine the success rate

c) Each priority override command may specify a total of 6
different meter groups.

While debate continues about who will be able to
send load control commands (distributors only or the
retailer as well) it was necessary to allow many
more meter groups to be addressed. The groups
might be small (e.g. small retailer)

This allows the one message to groups of meters to
address meters belonging to different groups (e.g. 6
retailers could concurrently access meters)

d) Up to 12 priority override commands can be sent in any 24
hour period to pre-defined meter groups consisting of up to
12.5% of the operational SMI meter population in a distribution
network area. The meters shall be uniformly distributed among
the SMCN collection points used across the distribution
network area.

12 x 12.5 = 150% of the meter population

In some jurisdictions load switches are installed on a
higher percentage of premises than in Victoria. It
was therefore important to be able to access a large
percentage of the meter population to turn on (and
potentially also turn off) load

ltis acknowledged that this calculation has assumed that clause (c) which limits the number of meters to
2% only applies to individual messaging and not group messaging.
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Clause

Comment

Individual Meters

a) For priority override commands sent to individual meters the
requested load control action shall be acknowledged by

(i) 95% of meters within 5 minutes

(i) 99% of meters within 10 minutes

The VAMI FS specification appears to state a lower
performance level (but as discussed above the
percentage of meters per unit of time is much
higher)

(b) For commands sent to individual meters, the
performance level required is:

(1) Action performed at 90% of meters within 30
minutes;

(2) Action performed at 99% of meters within 1 hour;
and

(3) Action performed at 99.9% of meters within 6
hours.

b) The SMI performance level shall be tested by sending
priority override commands from the SMMS to a total of 0.5%
(5,000 mpM) of the number of operational SMI meters in a
distribution network area. This will be tested over an 8 hour
period, with the sending of commands uniformly distributed
across both time and the deployed SMCN collection points.
The test can be conducted once in any 24 hour period.

The VAMI FS specification states 2%.

The Use case considered in the BRWG assumed
that the majority of the messaging would be to
groups of meters not individual meters hence a
lower percentage of only 0.5%

5.7 Supply Contactor operation (Section 7.7)

Summary

e VAMI FS does not document an Arm Command

e VAMI FS does not support an immediate Close Command

e VAMI FS does not support switching of the supply contactor on meter loss of supply

General

The SMI FS duplicates the VAMI FS auto-disconnect function, which is referred to as Monitor Supply
(Section 7.7.1.1). It was noted that in some jurisdictions it will be necessary to confirm the presence of
someone at the property, so the SMI FS also documents an Arm function (Section 7.7.1.1). In those cases
where customers are unable to gain access to their meter it was also considered necessary to document a
command to close (the supply contactor) immediately. The VAMI FS does not document Arm or Close

immediately.

The VAMI FS separately specifies requirements for local and remote operation of the supply contactor.
Local operation of the supply contactor does not specify use of the auto-disconnect function. The SMI FS
does not separately specify requirements for local and remote operation of the supply contactor (however
it does support the Close Immediate command which would allow local operation with the same

functionality as specified in VAMI FS).

VAMI FS has some additional requirements for local operation

(@ Local disconnect via the meter shall only be able to be performed by an authorised technician. Unauthorised
persons shall be physically prevented from operating the supply contactor to disconnect supply.

The SMI FS does not specify physical prevention of operation of the supply contactor. The SMI FS
indicates that only authorised parties can access any meter functionality, so it is anticipated that software

will limit access to the supply contactor.
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Section 3.4.3.1 (b) of the VAMI FS states

(2) remote communication of the status (open/closed) of the supply contactor (if AMI communications are

active) from the meter to the NMS;

VAMI FS does not provide a performance level for this remote communication of the status so it is
assumed that this is an event that will be detected with the acquisition of the event log. In the SMI FS it is
possible for the event to be reported immediately to the SMMS (if the event is programmed to report)

The settings for VAMI FS auto-disconnect are specified as “per element, per phase”. If we consider a
three phase meter it would appear that VAMI FS expects the auto-disconnect function to operate if the
load on any phase exceeds the specified limit. This is not supported in the SMI FS which specifies (total)

exported active power.

Clause

Comment

a) A meter other than a three phase CT connected meter
without an external supply contactor, shall support
functionality to control a supply contactor to enable the
interruption and restoration of supply to customer
premises;

(i) For all whole current meters the supply contactor shall
be integrated into the meter;

VAMI FS requires all direct connect meters to support an
integrated supply contactor.

(ii) For CT connected meters supporting an external
supply contactor, a voltage free 2 A relay with a rating of
230 Vac shall be integrated into the meter.

VAMI FS does not support CT meters with capability of
controlling an external supply contactor

b) In section 7.7 references to the supply contactor shall
also apply to the control relay integrated into the three
phase CT connected meter supporting external supply
contactor

VAMI FS does not support CT meters with capability of
controlling an external supply contactor

c¢) For whole current meters when the supply contactor in
the meter is in the open position all outgoing (customer
side) active circuits for the meter shall remain de-
energised,;

No Material Difference

d) Supply contactor operation shall be possible both
locally and remotely;

No Material Difference

e) For meters with a supply contactor it shall be possible
to display the status of the supply contactor on the visible
display and indicators on meter (refer 7.4.1). The possible
supply contactor status is:

(i) On (supply contactor in the closed position)
(ii) Armed (supply contactor in the open position)
(iii) Off (supply contactor in the open position)

(iv) Supply capacity exceeded (supply contactor in the
open position, visible display shows the remaining time
before the supply contactor is automatically switched to
the on state)

VAMI FS only requires the display of the position of the
supply contactor (Open or Closed)
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Clause

Comment

f) The SMI shall support separate commands for
switching the supply contactor. The commands shall
always be actioned by the meter regardless of the initial
state of the supply contactor. The four supply contactor
switch commands are:

(i) Close command
(i) Monitor supply command (refer 7.7.1.1)
(iif) Arm command (refer 7.7.1.2)

(iv) Open command

VAMI FS does not specify an Arm command

7.7.1.1 Monitor Supply

a) The meter shall support a monitor supply (auto-off)
function such that if the measured exported active power
is above a programmable level after receiving the monitor
supply command, the supply contactor will automatically
switch to the off state (open position).

b) When the monitor supply command is used:

(i) The meter shall automatically switch the supply
contactor to the off state (open position) if more than “X”
Watts of exported active power is measured by the meter
for more than “Y” seconds during the measurement
period of “Z” seconds after the meter receives the
command, where:

(a) “X” range: 20 W — 25 kW programmable in 20 W
increments

(b) “Y” range: 1- Z seconds programmable in 1 second
increments

(c) “Z” range: 1- 3,600 seconds programmable in 1
second increments

(d) For CT connected meters (with 2A relay) the
measurement of “X” shall be the value measured by the
meter, the meter does not need to know the CT ratio and
is not required to calculate the customer load

(ii) The supply contactor shall be switched to the off state
(open position) in less than 1 second of the exported
active energy exceeding the set limits.

(iii) The meter shall store a quality of supply event when
the supply contactor has been automatically switched to
the off state (open position) due to exceeding the monitor
supply settings.

No Material Difference. The measurements are
documented differently

VAMI FS specifies the measurement “per element, per
phase” while the SMI FS uses the exported active power
(total)

Clause (d) required in SMI FS to describe CT connected
meter with 2A relay
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Clause

Comment

7.7.1.2 Arm

a) When the meter receives an arm command, the meter
shall ensure that the supply contactor is in the open
position. The meter shall have a clear visible indication
that the supply contactor is now in the Armed state.

b) When the meter is in the armed state it shall be
possible for a customer to change the meter from the
armed state to the on state (supply contactor in the
closed position). A meter event will be stored in the
quality of supply event log to indicate that the customer
has moved the supply contactor to the on state.

¢) The meter shall support a configurable arming time out
period. If during the arming time out period the customer
does not turn the supply contactor to the on state the
meter shall automatically return to the off state. A meter
event will be stored in the quality of supply event log to
indicate that a time out has occurred. The arming time out
period shall be programmable from 1 hour to 48 hours in
1 hour increments.

VAMI FS does not specify ARM functionality

There is a requirement for a button to be incorporated
onto the front of the meter. It was assumed that “the
boost button” could be used for this function therefore
avoiding additional cost (when the supply contactor is
open all outgoing circuits must be de-energised so
standard boost functionality is not required)

7.7.1.3 Supply Contactor Functionality for Meter
Loss of Supply

a) The meter shall support an option to switch the supply
contactor to the open position when meter loss of supply
is detected. If this option is enabled the meter shall
ensure the supply contactor is in the open position during
meter loss of supply. Upon supply restoration the meter
shall restore the supply contactor to the state before
meter loss of supply. It shall be possible to locally and
remotely enable and disable this option.

b) If the supply contactor was in the on state before meter
loss of supply. On power restore if the meter detects a
power outage beyond the programmable minimum
duration the meter shall wait a random delay period
before switching the supply contactor to the closed
position. If the outage is less than the minimum duration
the supply contactor shall be switched to the closed
position without the delay.

(i) The meter shall have programmable settings allowing:

(a) The minimum duration of the power outage to be
specified from 5 seconds to 300 seconds in 5 second
increments

(b) The minimum time delay to be specified from 0
seconds to 300 seconds (5 minutes) in 5 second
increments

(c) The maximum time delay to be specified from 0
seconds to 300 seconds (5 minutes) in 5 second
increments

(ii) The delay calculated by the meter shall be a time in
seconds from the minimum time delay to the maximum
time delay. The algorithm shall use a uniform probability.

(iif) Any supply contactor switch command received by

VAMI FS does not specify operation of the Supply
Contactor on Meter loss of supply

Included to assist in the management of inrush currents
on power restore (after an outage)

May have an impact on meter hardware cost with
provision of sufficient energy in the meter to switch the
supply contactor after meter loss of supply
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Clause

Comment

the meter during the delay period will immediately
terminate the delay period.

c) If the supply contactor was in the armed state before
meter loss of supply. On power restore the meter shall
treat the event as if an Arm command has been received.

d) If the supply contactor was in the monitor supply state
before meter loss of supply. on power restore the meter

shall treat the event as if a monitor supply command has
been received.

e) If the supply contactor was in the exceeded supply
capacity state before meter loss of supply. on power
restore the meter shall treat the event as if the supply
contactor was in the on state (as described in 7.7.1.3 b)).

5.7.1 Performance Levels

Individual Meter

Clause

Comment

a) The supply contactor switch command shall be
acknowledged by:

(i) 95% of meters within 5 minutes

(i) 99% of meters within 10 minutes

VAMI FS performance levels lower
(1) Action performed at 90% of meters within 10 minutes;
(2) Action performed at 99% of meters within 1 hour; and

(3) Action performed at 99.9% of meters within 6 hours.

b) The SMI performance level shall be tested by sending
supply contactor switch commands from the SMMS to a total
of 0.5% (5,000 mpM) of the number of operational SMI
meters in a distribution network area. This will be tested over
an 8 hour period, with the sending of commands uniformly
distributed across both time and the deployed SMCN
collection points. The test can be conducted once in any 24
hour period.

VAMI FS allows four times the number of meters per
day

(b) The total number of connects/disconnects commands to
individual meters in any 24 hour period can be up to 2% of
the installed, operational AMI meter population.

5.8 Supply Contactor operation (Section 7.8)

Summary

e SMI FS includes five supply capacity limits compared to VAMI FS which only includes three.

e The Emergency supply capacity limit in the SMI FS has been modified to avoid the potential for

synchronised load switching

e SMI FS clarifies that the supply contactor is op

ened as soon as the limit is exceeded.

e VAMI FS limits Import and Export Supply Capacity limits to multiple trading intervals

General comment

While the number of supply capacity limits has been increased the method described in the SMI FS is
significantly easier to implement using energy measurements (in kwh) compared to the continuous
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calculations of the average demand as required in the VAMI FS specification. The SMI FS also uses a
single measurement period, removing the complex rolling average calculations needed to implement the
VAMI FS average demand across multiple trading intervals.

Supply capacity limiting provides advantages to the network operator by reducing peak demand in areas
where there are network constraints (including energy feed-in which may result in Quality of Supply
issues). Within the BRWG it was suggested that 30 minutes was too long to protect distribution assets.

The VAMI ES restricts the measurement period for supply capacity limits to (multiple) trading intervals was
made to support customer demand tariffs, however since the functionality does not hold the supply
contactor open for the remainder of the “measurement period” it does not allow a true demand tariff to be
offered to the customer. The VAMI FS specification is also open to interpretation with confusion as to
whether the supply contactor had to be opened as soon as the capacity limit was exceeded or only at the

end of the measurement period (trading period).

Clause

Comment

7.8.1.1 Time of day export supply capacity limit

Additional export supply capacity limit which only
operates for defined periods of the day

7.8.1.2 Distribution network export supply capacity limit

Reworded version of VAMI FS export supply capacity
limit using a measurement period using a
measurement period rather than trading intervals

7.8.1.3 Time of day import supply capacity limit

Additional import supply capacity limit which only
operates for defined periods of the day

7.8.1.4 Distribution network import supply capacity limit

Reworded version of VAMI FS import supply capacity
limit using a measurement period rather than trading
intervals

7.8.1.5 Emergency supply capacity limit

Reworded version of VAMI FS emergency supply
capacity limit avoiding synchronised load switching

5.8.1 Performance Levels

Clause

Comment

7.8.2.1.1 Pre-defined meter groups

a) The requested emergency supply capacity limiting
command shall be performed by

(i) 90% of meters within 10 minutes

b) The SMMS may not get an immediate
acknowledgement, however on retrieval of event logs it
will be possible to determine the success rate

¢) Up to two emergency supply capacity limiting
commands can be sent in any 24 hour period to pre-
defined groups consisting of up to 100% of the
operational SMI meter population in a distribution network
area.

Similar performance level

(a) The actions covered in this category are specified in section
3.9.2 for emergency supply capacity control. For commands to
any primary or secondary group of meters the performance
level required is:

(1) Action performed at 90% of meters within 10 minutes; and
(2) Action performed at 99% of meters within 1 hour.

Note: No limitation on the number of times the command
can be sent

7.8.2.1.2 Individual Meters

a) Clarification: The use case for this function

95% response in 30 minutes instead of 90%

In truth not easy to compare, as the SMI FS states that
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Clause

Comment

indicates that meters will be concentrated in a geographic
area and cannot be assumed to be uniformly distributed
across the distribution network area. It is assumed that
2000 meters will be involved in the testing.

b) The requested emergency supply capacity limit
command shall be acknowledged by

0] 95% of meters within 30 minutes
(i) 99% of meters within 1 hour
C) The SMI performance level shall be tested by

sending emergency supply capacity control commands
from the SMMS to a total of 2,000 meters. The sending of
commands shall be uniformly distributed across a 30
minute test period. The meters shall be clustered around
collocated SMCN collection points. The test can be
conducted twice in any 24 hour period.

the meters must be concentrated in a geographic area
(the use case recommended that these commands would
be used in a when a distribution asset fails affecting
meters downstream of that asset) while the VAMI FS
does not specify how the meters are deployed.

VAMI FS states

(b) For commands sent to individual meters, the performance
level required is:

(1) Action performed at 90% of meters within 30 minutes;
(2) Action performed at 99% of meters within 1 hour; and
(3) Action performed at 99.9% of meters within 6 hours.

(c) The total number of load control commands to individual
meters in any 24 hour period can be up to 2% of the installed,
operational AMI meter population.

5.9 Home Area Network using Open Standard (Section 7.9)

Summary

o “Similar” with the SMI FS selecting ZigBee Smart Energy Profile (SEP), however the two
specifications are not interoperable due to incompatibility between SEP 1.0 and 2.0.

e The SMI FS documents the actual requirements

e The SMI FS includes a separate event log

General comment

The VAMI FS uses the term Energy Services Portal, this term is identical to the Energy Services Interface
(ESI) used throughout the SMI FS While the ESI is fully described in the ZigBee Smart Energy Profile, the
SMI FS wanted to capture requirements not described in the standard, for example the ability to turn the
transmitter on and off, to specify the actual transmit power and receiver sensitivity (both of which affect the
performance of the HAN) and specific event logging. Within the SMI FS these requirements are assigned
to the ESI Implementation (which falls in the scope of the SMI, refer to Figure 1).

5.9.1 Performance Levels

Summary
e The VAMI FS only sets a performance level for messaging to individual meters

e Performance levels for HAN load control in the SMI FS duplicates those suggested for load control
via the controlled load contactor (as detailed in Section 7.6).
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Clause

Comment

Pre-defined Meter Groups

a) Requested priority override command to ESI
Implementation action performed by

(i) 90% of ESI Implementations within 5 minutes

b) The SMMS may not get an immediate acknowledgement,
however on retrieval of event logs it will be possible to
determine the success rate

c¢) Each priority override command to the ESI Implementation
may specify a total of 6 different meter groups.

d) Up to 24 priority override commands to ESI can be sent in
any 24 hour period to pre-defined groups consisting of up to
5% of the operational SMI meter population in a distribution
network area. The meters shall be uniformly distributed among
the SMCN collection points used across the distribution
network area.

Individual Meters

a) For priority override load control commands sent to an
individual ESI

(i) The requested load control action shall be acknowledged by
(a) 95% of ESI Implementations within 5 minutes
(b) 99% of ESI Implementations within 10 minutes

(i) The SMI performance level shall be tested by sending
priority override commands from the SMMS to a total of 0.5%
(5,000 mpM) of the number of operational SMI meters in a
distribution network area. This will be tested over an 8 hour
period, with the sending of commands uniformly distributed
across both time and the deployed SMCN collection points.
The test can be conducted once in any 24 hour period.

b) For HAN instructions sent to an individual ESI
Implementation

(i) The HAN instruction shall be acknowledged by
(a) 95% of ESI Implementations within 30 minutes
(b) 99% of ESI Implementations within 1 hour

(ii) The SMI performance level shall be tested by sending HAN
instructions from the SMMS to a total of 5% (50,000 mpM) of
the number of operational SMI meters in a distribution network
area. This will be tested over a 16 hour period, with the
sending of instructions uniformly distributed across both time
and the deployed SMCN collection points. The test can be
conducted once in any 24 hour period.

The VAMI FS specification does not specify different
classes of HAN command. While it specifies a lower
performance level (3 hours compared to 30
minutes), it also suggests that 6 messages can be
sent to each HAN (equating to 600% compared to
5% specified in the SMI F.S)

(a) The AMI system shall support up to 6 HAN
instructions per day being sent to the ESP.

(b) The performance level required for HAN instructions
is:
(1) HAN instruction received by 98% of ESPs in 3 hours;

(2) HAN instruction received by 99.9% of ESPs in 12
hours

File Name: Comparison VAMI to SMI FS V1.0.docx
Security Classification: Unrestricted

Page 44 of 56




Australian Energy Market Operator

Comparison Victorian AMI to NSMP SMI Functionality Specification

5.10 Quality of Supply & other Event Recording (Section 7.10)

Summary

e The SMI FS documents separate access and security and quality of supply event logs, while the

VAMI FS only documents a single event log

e The SMI FS documents a separate HAN event log

e The SMI FS allows events to be individually programmed to report to the SMMS

General

Some jurisdictions indicated that there are some meter events that they wanted the meter to report to the
SMMS so that they could potentially take immediate action (e.g. detecting meter tamper). There was no
agreement on the list of events which were required to report immediately. It was the British Gas smart
meter specification which suggested the final solution adopted by the BRWG, which was to allow the utility
to select which detected events are stored and reported. It is not anticipated that there are any additional

hardware costs from this functionality.

5.10.1 Performance Levels

Clause

Comment

a) Events programmed to report shall be detected by the
SMMS for:

(i) 95% of meters within 10 minutes

The only event which can report to the SMMS in the
VAMI FS specification is meter loss of supply. The
performance level is discussed in Section 5.11.1
below)

b) The SMI performance level shall be tested by generating
reported events at a total of 0.5% (5,000 mpM) of the
number of operational SMI meters in a distribution network
area. Reportable events shall be uniformly distributed across
both time and the deployed SMCN collection points.

c) Notes:

(i) Meters are only required to report events for which meter
event log settings specify reporting.

(ii) The SMI performance levels for meter loss of supply and
Power Restore event reporting are presented separately in
Section 7.11.2.

5.11 Meter Loss of Supply detection (Section 7.11)

Summary

e The SMI FS only requires the meter to optionally report utility selected events

e The stated performance level documents Meter loss of supply to report only AFTER meter power

is restored
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General

The Vendor’'s RFI raised serious concerns about the potential cost to support last gasp messaging. The
SMI FS therefore includes additional text to clarify that we do not require last gasp messaging. The
performance level stated in VAMI FS has been interpreted to imply that last gasp outage messaging is

required.

Last gasp messaging means that the SMMS will receive notification when the outage first occurs, earlier
detection of the outage should result in earlier power restoration.

Another advantage often assigned to outage reporting is more efficient field force utilisation with the
detection of nested outages. This requires the meters to report when power is restored. The VAMI FS

does not require meters to report power restoration.

Clause

Comment

a) Meter loss of supply shall be detected and stored in the
meter.

b) When a meter loss of supply event is stored and meter
quality of supply settings indicate that the event should be
reported to the SMI it shall be reported as soon as possible.
This SMI capability is intended for the reporting of small scale
outages. In a large scale outage it does not require all meters
to successfully report meter loss of supply.

It is hoped that small scale outages (including
tamper) will be able to report, but a performance
level is not specified

c¢) During meter loss of supply, all programmable settings
(listed in Appendix B), the meter clock, energy data, and
meter event logs will be preserved, such that upon
subsequent power restoration, the meter and SMI resume
proper operation.

VAMI FS does not document this requirement

5.11.1 Performance Levels

While power restore is an event stored in the quality of supply event log, the BRWG felt it necessary to
document a separate performance level. This decision recognises that after a power outage the SMCN
may take time to recover and the geographically co-located meters that may be attempting to report.

Clause

Comment

a) Power restoration shall be detected by the SMMS for

(i) 90% of meters within 1 hour

Appears similar with VAMI FS stating

(a) Alarms to be received within one hour for 90% of
meters.

However the SMI FS only requires (user
programmable) reporting of power restore while VAMI
FS appears to require reporting of the actual outage
(refer discussion in clause c) below)

b) The number of meters reporting a power restoration event
can be up to 2% (20,000 mpM) of the operational SMI meter
population in a distribution network area in a 24 hour period

VAMI FS does not limit the number of meters
reporting an outage

c) Note: No SMI performance level is prescribed for reporting
meter loss of supply

Clause was added after the Vendor’'s RFI which
highlighted that there is a significant cost associated
with the need to support “outage reporting” (including
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Clause

Comment

last gasp). VAMI FS “appears” to require outage
reporting, with Section 3.7 stating:

(b) When a meter loss of supply or outage is detected it is
to be alarmed to the NMS as soon as possible.

Within the BRWG it was unclear what “as soon as
possible” actually implied. The majority took the VAMI
FS requirements to mean that “last gasp” was
required.

5.12 Remote Meter Service Checking (Section 7.12)

Summary

e The ability to check the status of the meter is described in the VAMI FS

e Detailed functionality is not described in the VAMI FS specification

General

The MCE CBA did not recommend Remote Meter Service checking. This could be attributed to limiting the
functionality to only checking the presence of an outage, effectively duplicating meter loss of supply
detection (last gasp). The BRWG agreed that the ability to check the status of a particular meter would
allow call centre staff to directly support customer queries, avoiding unnecessary call outs, etc. It was also
noted that all SMI systems already provide remote service checking capabilities.

This will have minimal impact on the meter cost and minimal effect on the SMCN (since it is already

supported by SMI system vendors)

Clause

Comment

a) The smart metering infrastructure shall support remote
meter service checking of the presence of supply to a meter

Not included in VAMI FS

MCE CBA considered that the functionality
duplicated last gasp outage reporting and therefore
did not recommend its inclusion, however the SMI FS
does not require last gasp outage reporting so
functionality was included

b) The SMI shall be able to remotely determine

Not included in VAMI FS

(i) For the supply contactor (where fitted)

(a) The status of the supply contactor as on, off, monitor
supply, exceeded supply capacity or armed

(b) When in the exceeded supply capacity state, the SMI shall
be able to determine the remaining time before the supply
contactor will automatically switch to the on state (closed
position)

The VAMI FS includes this functionality

(c) To confirm the current state of a meter, the AMI
system shall support “on-demand” remote polling of the
meter to determine whether the supply contactor is open or
closed.

BRWG considered important to be able to provide
customers with information about the status of their
supply, including the ability to diagnose why a
customer may be off supply

(i) The status of all CLC/R (where fitted) as on or off

Included in VAMI FS (collectable status Indicators
are listed in Appendix A)

Included to help customers understand what is
happening to their load (especially if the meter is
used to implement customer demand response e.g.
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Clause

Comment

air-conditioning cycling)

(iii) Instantaneous voltage at the meter (For three phase
meters: the per phase voltage measurement)

Remote diagnosis of high/low voltage issues

(iv) The total net active power with an indication if imported or
exported

Several uses including checking why attempts to
close the supply contactor may be failing (e.g.
exceeding the monitor supply limit)

(a) For single phase two element meters: the per element
active power indicating if imported or exported

Two element meters are not described in the VAMI
FS specification

(v) HAN status from the ESI Implementation, including
measures of link quality at HAN devices and the last date and
time that HAN devices were seen on the utility HAN

Supports the ability to provide remote HAN support
to customers.

5.12.1 Performance Levels

Clause

No performance level stated in VAMI FS

Individual Meters

a) Remote meter service checking shall obtain service data
from

(i) 95% of meters within 5 minutes

(i) 99% of meters within 10 minutes

In the VAMI FS the performance level for a remote
poll are not stated separately from reading of meter
settings

(a) Performance level required for reading all the settings
and status indicators of an individual meter (refer section
3.3) is:

(1) Action performed at 90% of meters within 30 minutes;
(2) Action performed at 99% of meters within 1 hour; and

(3) Action performed at 99.9% of meters within 6 hours.

b) The SMI performance level shall be tested by performing
remote meter service checks at 2% (20,000 mpM) of the
number of operational SMI meters in a distribution network
area. This will be tested over an 8 hour period, with the
service check commands uniformly distributed across both
time and the deployed SMCN collection points. The test can
be conducted once in any 24 hour period.

Similar percentage of meters

(b) The total number of commands to read settings
and status indicators from individual meters in any 24 hour
period can be up to 2% of the installed, operational AMI
meter population.

5.13 Meter Settings Reconfiguration (Section 7.13)

Summary

e The SMI FS documents future settings reconfiguration

General

Future settings reconfiguration recognises that some meter changes will have an effective time and date,
for example to shift all the time of use tariffs at the start or end of daylight savings time. Rather than
forcing the SMCN to have sufficient data bandwidth to be able to reconfigure all meters in a very short
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time frame it was considered more cost effective to allow the changes to be sent out in advance of when
they are required. It is anticipated that the functionality will enable more efficient utilisation of the SMCN.

Clause

Comment

a) A meter shall support all meter settings as defined in
Appendix B of this specification.

Similar requirement

b) The meter shall support local and remote meter settings
reconfiguration.

Similar requirement, however VAMI FS choses to
state this as “locally and remotely programmable” for
most meter setting

¢) The meter shall store an event in the access and security
event log when meter settings are configured or reconfigured.

Very similar requirement

From 3.8.3 Events for Daily collection
(a) (8) Whenever there is a change of AMI meter settings
that is performed locally or remotely.

d) The configuration or reconfiguration of a meter setting shall
not diminish the integrity of the energy data stored and
recorded within the SMI.

Requirement not stated in the VAMI FS

e) The SMI shall support an effective date and time for all
meter settings reconfiguration. The effective date and time
shall allow meter settings to be reconfigured in advance, only
taking effect when the meter time exceeds the specified date
and time. It shall also be possible to specify that the meter
settings take effect immediately.

(i) The effective time shall allow the time to be set in whole
hours.

(i) A separate effective date and time shall be supported for
settings associated with each function detailed in this
functionality specification.

(iii) If a new effective date and time is specified for a setting it
will overwrite the previous setting (note: if the meter time has
not exceeded the specified date and time the previous setting
will not take effect).

(iv) When meter settings are changed using an effective date,
an entry shall be stored in the meter’s access and security
event log.

Functionality not described in the VAMI FS

5.13.1 Performance Levels

For Individual Meters

Clause

Comment

a) Requested configuration or reconfiguration of a meter
setting at an individual meter shall be acknowledged by

(i) 95% of meters within 30 minutes

(i) 99% of meters within 1 hour

Similar performance level:
(1) Action performed at 90% of meters within 30 minutes;
(2) Action performed at 99% of meters within 1 hour; and

(3) Action performed at 99.9% of meters within 6 hours.

b) The SMI performance level shall be tested by performing
meter settings reconfiguration at 15% (150,000 mpM) of the

SMI FS supports a larger number of meters (BRWG
wanted to be able to reconfigure all meters across
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Clause

Comment

number of operational SMI meters in a distribution network
area. This will be tested over a 16 hour period, with the meter
settings reconfigurations being uniformly distributed across
both time and the deployed SMCN collection points. The test
can be conducted once in any 24 hour period.

the population in 7 days rather than the 50 days
suggested in the VAMI FS)

(b) The total number of commands to alter settings at
individual meters in any 24 hour period can be up to 2% of
the installed, operational AMI meter population.

5.14 Software upgrades (Section 7.14)

Summary

e Additional requirements ensure the upgrade does not degrade the performance of the meter

e SMI F.S also describes performance levels for software upgrade (which was not attempted in the

VAMI FS specification)

Clause

Comment

a) The smart metering infrastructure and meter shall support
local and remote software upgrades.

VAMI FS only states remote upgrade of firmware

b) It shall be possible to upgrade meter software without
impacting metrology functionality of the meter (e.g. the storing
of interval energy data). The meter may have a short
interruption when the software is loaded but this outage shall
be no longer than initial start-up of the meter as specified in
AS62053.21-2005 Section 8.3.1

Same basic requirement

(b) It shall be possible to remotely change firmware
without impacting the metrology functions of the meter.

Additional clause in SMI FS ensures that the meter is
only “off line” for a short period of time

¢) A software upgrade must not diminish the integrity of
energy data held within the SMI

Requirement not included in the VAMI FS

d) During and after a software upgrade the meter, SMCN and
HAN will continue to operate normally.

Requirement not included in the VAMI FS

e) The SMCN and meter’s ESI shall support local and remote
software upgrades.

Same requirement

(a) The AMI system shall have the capability to remotely
upgrade the firmware in AMI system devices including
data concentrators and meters (and ZigBee ® Energy
Services Portal).

f) It must be possible to locally and remotely determine the
version of software running in the meter, SMCN and ESI
Implementation.

Requirement not included in the VAMI FS

g) The authenticity and validity of all software upgrades must
be ensured before being loaded.

h) All devices used in the smart metering infrastructure shall
validate the authenticity of all software before running the
software.

The NSMP had the advantage of seeing this
vulnerability being exploited in a demonstration of a
successful smart meter hack (in the USA). The
BRWG decided to explicitly include requirements to
avoid similar issues

i) All attempts to upgrade meter software shall be stored in the
meter's access and security event log with a success or fail
status.

Not listed as an event in the VAMI FS specification

File Name: Comparison VAMI to SMI FS V1.0.docx
Security Classification: Unrestricted

Page 50 of 56




Australian Energy Market Operator

Comparison Victorian AMI to NSMP SMI Functionality Specification

5.14.1 Performance Levels

The VAMI FS specification does not describe any performance levels for software upgrade. The SMI FS
includes performance levels for both meter groups and to individual meters.

Clause

Comment

Meter Groups

a) A software upgrade will be successfully completed by
99.9% of SMI components within 7 days.

VAMI FS does not describe a performance level for
software upgrade

b) The SMI shall support one software upgrade in any 7 day
period.

VAMI FS does not describe a limit for the number of
software upgrades

¢) The SMMS may not get an immediate acknowledgement,
however on retrieval of event logs it will be possible to
determine the success rate for software upgrade at meters

VAMI FS does not document unacknowledged
(broadcast) messaging

Individual meters

a) Software upgrade shall be successfully completed and
acknowledged by 99.9% of SMI components within 2 days

VAMI FS does not describe a performance level for
software upgrade

b) The SMI performance level shall be tested by performing a
software upgrade at 2% (20,000mpM) of the SMI components
as a percentage of the number of operational SMI meters in a
distribution network area. This will be tested over a 48 hour
period, with the sending of software upgrades being uniformly
distributed across both time and the deployed SMCN collection
points.

VAMI FS does not limit for the number of software
upgrades

5.15Plug and Play Device commissioning (Section 7.15)

Summary

e There are similar requirement in both specifications

Clause

Comment

a) When installed the meter shall report to the SMMS

Similar requirement (worded differently)

Section 3.14 (a) Meters shall have the capability to self
register with the NMS.

b) The SMI shall support a means of adding the meter
details to the SMMS so that once the meter reports it has
been installed the meter will commence proper operation
without further local intervention

Similar requirement, but in the VAMI FS the
requirement is stated in the glossary

Self registering means the ability of the meter upon being
added to the NMS of the AMI system when installed to
register or configure itself with the AMI system so that it
will commence performing its proper functions without
further local intervention
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5.16 Communications and Data Security (Section 7.16)

Summary

e The SMI FS indicates a risk assessment must be undertaken before deploying the infrastructure

Clause

Comment

a) The SMI shall ensure that all communications performed
both locally and remotely with the meter, occurs in a secure
manner

VAMI FS states

(@) The AMI system shall ensure all communications
between system components shall be secured in such a
way as to prevent unauthorised interception and
modification.

(b) All device elements shall contain the necessary
security to prevent unauthorised access or modification of
data.

b) SMI communications and data security shall be addressed
using a risk based approach.

VAMI FS does not state this requirement

c¢) During the planning process for the procurement,
deployment and maintenance of smart metering infrastructure
a comprehensive risk assessment shall be completed. The
assessment shall be conducted in accordance with AS31000,
AS27001 and AS27002. It is recommended that the risk
assessment should address the vulnerabilities listed in the
current version of the United States document Advanced
Metering Infrastructure System Security Requirements (AMI-
SEC) and/or other Advanced Metering Infrastructure risk
assessment frameworks;

d) The communications and data security risk assessment
shall include considerations of possible vulnerabilities of the
meter;

e) The risk assessment shall set target levels. Reasonable
steps shall be taken to materially address identified risks to
the specified target levels.

f) The risk assessment shall be reviewed appropriately,

considering the time since the last assessment and any
significant changes in the environment. The review shall
include an assessment of any gaps between the desired
target level and the current implementation

g) The risk assessment shall be conducted in addition to any
jurisdictional legislation covering protection of critical
infrastructure and personal privacy

Victorian Government legislation covering critical
infrastructure was cited in the inclusion of this clause
into the SMI FS.

5.17 Tamper Detection (Section 7.17)

Summary

e The SMI FS indicates a risk assessment must be undertaken before deploying the infrastructure
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Clause Comment
a) A meter and the smart metering infrastructure shall be Same requirement
_capable of de.tectlng and storing tamper of the smart meter (2) The AMI system shall be capable of detecting and
infrastructure; X .

recording as an event attempts to tamper with the meter.
b) The meter shall detect the following possible violations: VAMI FS does not indicate minimum tamper

. . . . requirements
(i) Any opening of the meter terminal cover or meter main d

cover The addition of tamper switches to the terminal cover

(i) Any software manipulation will have an impact on the cost of the meter

¢) When a tamper is detected by the meter an event shall be | Same requirement

stored in the access and security event log; (also stated in Appendix A of VAMI FS)

d) Where tamper is detected by the SMI it shall be reported No similar requirement

o the SMMS. The VAMI FS does not consider tamper of

components other than the meters.

In the SMI F.S this requirement allows other
components of the SMI to report tamper, for example
data concentrators used in the SMCN.

5.18 Interoperability for Meters/Devices at Application Layer
(Section 7.18)

Summary

e The SMI FS has not documented any requirements for interoperability at the Application layer
General
The SMI FS states

This is a placeholder allowing the specification of a single standard providing interoperability for meters
and devices at the application layer when a standard meeting the functionality outlined in this
specification becomes available.

5.19 Hardware Component Interoperability (Section 7.19)

Summary

e The SMI FS has not documented any requirements for interoperability at the hardware component
level

General
The SMI FS states

This is a placeholder allowing the specification of a single standard providing interoperability for
hardware components when a standard providing the functionality outlined in this specification
becomes available.
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5.20 Meter Communications: Issuing Messages and Commands
(Section 7.20)
Summary
e The VAMI FS specification does not detail message prioritisation

e The VAMI FS does not detail message queuing

Clause Comment

a) The SMI shall have the capability to send instructions to Same requirement
an individual meter, groups of meters or HAN devices

b) The SMI shall support the ability to assign three priority VAMI FS does not consider the assigning of message

levels to instructions sent to meters and HAN devices prioritisation
c¢) The SMI shall have the ability to queue instructions VAMI FS does not detail what is to happen when
received by the SMMS. The queue shall process high messages are received at the SMMS.

priority instructions before instructions with lower priority. For
instructions with the same priority the instructions will be
processed in the order that they were received (that is first
in, first out).

In the VAMI FS specification group messaging is restricted to load control commands
3.6.1 Load control Groups

(a) All load control, whether controlled load (section 3.6.2) or utility control of other load (section 3.6.3)
shall be able to respond to group commands and individual load control commands. Group commands
may be delivered by broadcast.

(b) Groups shall provide for a minimum of 20 primary groups (for use by Distributors), 200 secondary
groups (for use by Distributors) and 200 tertiary groups (for use by Retailers).

(c) The 200 tertiary groups are to be allocated across the retailers to allow several groups per retailer.

The BRWG was unable to agree on the required number of groups or the number of groups that a meter
should belong to (in the VAMI FS it belongs to only three).

5.21 Customer Supply (Safety) Monitoring (Section 7.21)

Summary
e The VAMI FS specification does not detail customer supply (safety) monitoring
General

The MCE CBA was unable to recommend this functionality due to a lack of available information. There
are now a number of solutions known to be available in the meter market so it was decided to document
requirements to provide guidance to Pilots and Trials.

The SMI F.S notes:

This is a placeholder allowing the Pilots and Trials to validate the costs and benefits of this
functionality.
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Clause

Comment

a) The meter shall support an option to enable the detection
of:

(i) Reverse polarity from the distribution network to the
customer’s premises

(ii) Degradation of the neutral connection from the
distribution network to the customer’s premises and

(iii) Degradation of the earth connection at the customer’s
premises

These are the faults that were evaluated in the MCE
CBA

b) When one of these conditions is detected an event shall
be stored in the quality of supply event log;

Storage in the event log will allow reporting (if
programmed)
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Appendix A — Glossary

AEMO Australian Energy Market Operator

AMI Advanced Metering Infrastructure (Victorian smart metering program)
AS Australian Standard

BPPRG Business Processes and Procedures Reference Group

BRWG Business Requirements Working Group (established under the NSSC)

CBA Cost Benefit Assessment

FS Functionality Specification

HAN Home Area Network

IEC Information Exchange Committee (established under section 7.2A.2 of the Rules)
MCE Ministerial Council on Energy (established under the COAG)

NER National Electricity Rules

NSMP National Smart Metering Program

RFI Request for Information

RMEC Retail Market Executive Committee (an advisory committee to AEMO)

SEP Smart Energy Profile (ZigBee)

SMCN Smart Metering Communication Network

SMI Smart Metering Infrastructure

SMI FS National Smart Metering Program Smart Metering Infrastructure Functionality

Specification Version 1.2
SMMS Smart Metering Management System
VAMIFS  Minimum AMI Functionality Specification (Victoria) Version 1.1
ZigBee HAN standard developed by the ZigBee Allliance
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Executive summary

This draft determination sets out significant changes to the National Electricity Rules
and National Energy Retail Rules in relation to the provision of metering services.

The draft rule will facilitate a market-led approach to the deployment of advanced
meters where consumers drive the uptake of technology through their choice of
products and services. This competitive framework for metering services is designed to
promote innovation and lead to investment in advanced meters that deliver the
services valued by consumers at a price they are willing to pay.

This draft determination is part of a series of changes recommended in the
Commission's Power of Choice review to support demand side participation in the
National Electricity Market (NEM), including network pricing arrangements and
access to energy consumption information. Improved access to advanced metering
services provides the missing link in this broader market reform program to give
consumers opportunities to better understand and take control of how they use
electricity and the costs associated with their usage decisions.

The Commission has made this draft determination in response to a rule change
request from the Council of Australian Governments’ (COAG) Energy Council. The
Commission’s draft rule is a more preferable rule, but contains many of the elements of
the COAG Energy Council's rule change request.

The draft rule provides for the role and responsibilities of the existing Responsible
Person to be performed by a new type of Registered Participant - a Metering
Coordinator. Any person can become a Metering Coordinator subject to satisfying
certain registration requirements. Retailers are required to appoint the Metering
Coordinator for their retail customers, except where a large customer has appointed its
own Metering Coordinator. The draft rule includes a number of other features to
support the competitive framework for the provision of metering services, such as
minimum requirements for new and replacement meters for small customers and
obligations on the Metering Coordinator that are in addition to the existing obligations
on the Responsible Person.

Why is there a need to change the current rules regarding metering services?

Only a small number of advanced meters have been deployed for small customers in
the NEM outside of Victoria.

Accumulation meters are the most common type of meter used in residential and small
business premises. Accumulation meters perform only a basic metering function - they
record the total amount of electricity used, but not the time at which it is used. These
meters must be read manually at the premises by a meter reader and the consumer is
billed for the difference between meter readings over a period of time. Accumulation
meters give consumers limited ability to understand and manage how they use
electricity.
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Technological innovation has meant that meters can now do much more than just
measure the flow of electricity. Advanced meters measure both how much electricity is
used and when it is used - in near real time. Depending on the functionality of the
meter, the ability to send and receive data remotely enables data on electricity
consumption, electricity outages and other information on the performance of the
distribution network to be obtained almost instantaneously. A variety of services such
as remote meter reading, remote access to appliances and different pricing options can
also be enabled by advanced meters.

Like a mobile phone or a pay TV box, an advanced meter is an enabling technology
which consumers can use to access a service that they value. These services can help
consumers monitor, manage and adjust their electricity consumption in a way that
better meets their usage and price preferences. Importantly, the draft rule does not
introduce any requirement for consumers with an advanced meter to take up a
different electricity tariff. Consumers may choose to remain on a flat tariff where this is
offered by their retailer.

An increase in the availability of advanced meters, and the uptake of the energy
products and services that they enable, can offer a wide range of benefits for all parties
across the electricity supply chain. Advanced meters may provide retailers and
distribution network service providers (DNSPs) the opportunity to access services that
support the efficient operation of the electricity system, allowing them to provide
lower cost and higher quality services to consumers.

Despite the benefits advanced meters may offer, the National Electricity Rules (NER)
allow and potentially encourage the continued installation of accumulation meters. The
NER and National Energy Retail Rules (NERR) also do not currently contain specific
provisions to address consumer protections related to advanced meters, or detailed
requirements around the security of advanced meters and access to the services they
provide and the energy data they contain.

Some of the issues with the current NER and NERR provisions that were identified in
the rule change request include:

. The NER currently limit who can be the "Responsible Person" and therefore have
overall responsibility for the provision of metering services. Only the local
network service provider (LNSP) can be responsible for metering services where
manually read accumulation and interval meters are in place at a small
customer's premises. Depending on the arrangement between the retailer and the
LNSP, either of these parties can be responsible for providing metering services
where advanced meters are in place at a small customer's premises.! No other
party is able to be responsible for metering services for small customers, which
restricts competition and reduces incentives to innovate and invest.

. In some jurisdictions, metering charges are currently bundled into distribution
use of system charges. Further, at the time of the rule change request there was

In Victoria, only DNSPs can perform this role.
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uncertainty around how an LNSP will recover residual costs where it provides
metering services that are subject to economic regulation by the Australian
Energy Regulator (AER) and a meter is replaced by a retailer. This creates
disincentives for retailers to invest in advanced metering and could result in
consumers whose accumulation meters are replaced with advanced meters
effectively "paying twice" for metering services.

. The NER currently does not contain minimum requirements regarding the
services that advanced meters must be capable of providing.

. There are not sufficiently detailed requirements in place so that the services
enabled by advanced meters are only accessed by parties that are authorised to
do so. This raises potential risks of unauthorised access to the services enabled by
advanced meters, such as remote disconnection or load control services.

. Retailers, LNSPs and energy service companies also lack certainty over the
regulatory framework for accessing services from advanced meters, which
creates investment uncertainty.

Overview of the draft rule

The issues described above need to be addressed in order to promote efficient
investment and consumer choice in advanced meters and the services they enable. The
changes to the NER and NERR set out in this draft determination relate primarily to
increasing competition in the provision of metering services, introducing additional
minimum requirements for new and replacement meters installed at small customers'
premises, and maintaining appropriate consumer protections.

The key features of the draft rule are summarised below:

. The draft rule changes who has overall responsibility for metering services under
the NER to promote competition in the provision of metering and related
services by:

—  providing for the role and responsibilities of the existing Responsible
Person to be provided by a new type of Registered Participant - a Metering
Coordinator;

—  allowing any person to become a Metering Coordinator, subject to meeting
the registration requirements;

—  permitting a large customer to appoint its own Metering Coordinator; and

—  requiring a retailer to appoint the Metering Coordinator, except where a
large customer has appointed its own Metering Coordinator.

. It requires a Metering Coordinator to take on roles additional to those currently
performed by the Responsible Person so that the security of, and access to,
advanced meters and the services provided by those meters are appropriately
managed.
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. It specifies the minimum services that a new or replacement meter installed at a
small customer’s premises must be capable of providing.

. It provides for the circumstances in which small customers may opt out of
having a new meter installed at their premises.

. It clarifies the entitlement of parties to access energy data and metering data in
order to reflect the changes to roles and responsibilities of parties providing
metering services.

. It provides for LNSPs to continue to get the benefit of network devices installed
at customers’ premises that assist them to monitor and operate their networks.

. It permits a retailer to arrange for a Metering Coordinator to remotely disconnect
or reconnect a small customer’s premises in specified circumstances.

. It makes changes to the model terms and conditions of standard retail contracts
to reflect the changes to the roles and responsibilities of parties providing
metering services under the draft rule.

The following sections outline the key features of the new competitive framework in
further detail.2

Retailer responsibility to appoint a Metering Coordinator

The current roles and responsibilities of the Responsible Person will be performed by
the Metering Coordinator under the draft rule. The Metering Coordinator also has
additional responsibilities related to advanced metering services.

The Financially Responsible Market Participant at a connection point will be
responsible for appointing a Metering Coordinator for that connection point, other
than where a large customer has appointed its own Metering Coordinator. The retailer
is the Financially Responsible Market Participant for the connection points of its retail
customers and will therefore be responsible for appointing Metering Coordinators at
these connection points.

As is currently the case with the Responsible Person, the Metering Coordinator will
arrange for the installation, provision and maintenance of the metering installation,
and the collection, processing and delivery of metering data.

Currently, only retailers and LNSPs can be the Responsible Person for small customer
metering installations. Under the draft rule, any party that meets the applicable
registration requirements will be able to perform the Metering Coordinator role.
Establishing a framework to facilitate increased competition for the provision of

2 This summary only provides an overview of the draft determination and draft rule. Stakeholders
should review the more detailed description of the draft determination and draft rule that is set out
in the appendices. Stakeholders should also closely review the draft rule. In particular, retailers,
DNSPs, TNSPs, Metering Providers and Metering Data Providers should review the draft rule to
understand how their rights and obligations would change under the draft rule.
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metering services for small customers is a key feature of the draft rule, and is expected
to increase innovation and the choice of electricity products and services available to
consumers.

As a transitional measure, the relevant LNSP will become the initial Metering
Coordinator for connection points where it is currently the Responsible Person for
existing accumulation and manually read interval meters. LNSPs will continue in this
role until another Metering Coordinator is appointed or these services cease to be
classified by the AER as direct control services.

Consumer appointment of a Metering Coordinator

Small customers will deal solely with their retailer with respect to the supply of energy
and metering services and will not be permitted or required to appoint their own
Metering Coordinator. This approach has been adopted so that the arrangements are
simple and practical from a small customer’s perspective. Small customers will
continue to be covered by existing consumer protection provisions and jurisdictional
ombudsman schemes that apply to retailers.

The Commission recommends that the ability of small customers to appoint their own
Metering Coordinator is reviewed three years after the commencement of the new
Chapter 7 of the NER under the final rule (if made).

The draft rule allows large customers to appoint their own Metering Coordinator if
they wish to do so. Large customers stand to benefit from being able to appoint their
own Metering Coordinator to provide bespoke metering services.

Roles and responsibilities for the provision of metering services

Under the draft rule, the Metering Coordinator has overall responsibility for providing
metering services at a connection point.

As the Responsible Person does today, the Metering Coordinator will engage a
Metering Provider to carry out the installation and maintenance of the metering
installation, and a Metering Data Provider to provide metering data services.

While the same party may become registered and accredited to perform all three roles,
the Metering Coordinator, Metering Provider and Metering Data Provider roles have
been retained as separately defined roles. These separate roles reflect the nature of each
party's responsibilities and the different capabilities and registration or accreditation
requirements needed for each role. Retaining separate roles allows the most
appropriately resourced and qualified parties to perform the role.

Minimum services specification

The draft rule includes a minimum services specification, which all new and
replacement meters that are installed for small customers must meet. This specification
sets out a list of services that a meter must be capable of providing, rather than
focussing on the technical components that must be included in the meter.
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To meet the minimum services specification, a meter must be capable of providing the
following services:

J remote disconnection service;

J remote reconnection service;

. remote on-demand meter read service;

. remote scheduled meter read service;

] meter installation inquiry service;3 and
. advanced meter reconfiguration service.

The meter must also be connected to a telecommunications network which enables
remote access to the meter.

AEMO may grant an exemption to the requirement to meet the minimum services
specification where there is no existing telecommunications network which enables
remote access to the meter. The effect of such an exemption is that the meter must still
be capable of providing the services listed above, but it does not need to be connected
to a telecommunications network.

The services included in the minimum services specification are those considered most
likely to deliver benefits to most small customers at a relatively low cost. In
determining not to prescribe a more exhaustive list of minimum services, the
Commission is conscious of the risk of misjudging which services consumers and other
parties accessing services enabled by advanced meters would value. The Commission
considers that consumers and those other parties will be better placed to determine the
services they want and are willing to pay for. Prescribing a broader list of services in
the specification could result in all small customers paying higher costs for meters to be
capable of providing services that may never be used by many consumers.

Many of the advanced meters currently available are capable of providing a number of
services in addition to those listed above, such as load control. Parties will also be able
to negotiate for these other services that are not included in the minimum services
specification to be included in meters. The Commission expects many advanced meters
at small customers' premises to exceed the minimum services specification as retailers,
DNSPs and energy service companies negotiate for additional services.

It is anticipated that a minimum services specification will lower the cost of
negotiations between Metering Coordinators and parties seeking access to services that
are enabled by advanced meters and provide a starting point from which small
customers and other parties can choose additional services that they value.

The metering installation must be capable of providing the following types of information at a
minimum: supply status; voltage; current; power; frequency; average voltage and current; and the
contents of the meter log including information on alarms.
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Remote disconnection and reconnection services

The draft rule gives both retailers and DNSPs the ability (subject to negotiating access
to the service with the Metering Coordinator) to arrange remote disconnection and
reconnection services directly with the Metering Coordinator in certain circumstances.
To manage potential safety risks associated with remote disconnection and
reconnection, the draft rule requires retailers and DNSPs to share information
regarding life support registers and to notify each other regarding changes to the status
of customers’ supply. Jurisdictional safety regulators may also develop additional
requirements with respect to safely disconnecting and reconnecting customers.

Opt out arrangements

Small customers will have the ability to opt out of having an advanced meter that
meets the minimum services specification installed at their premises where a retailer
proposes to install a meter to replace an existing working meter. More specifically, if a
retailer proposes to undertake a "new meter deployment" (as defined in the draft rule),
the draft rule requires the retailer to allow a small customer to opt out of having their
meter replaced as a part of that deployment.# The retailer must, among other things,
notify a small customer of the expected date and time of the replacement of their meter
and the customer’s ability to opt out of having a new meter installed as part of that
deployment.

However, there are certain scenarios where a right to opt out of having an advanced
meter that meets the minimum services specification installed will not apply, for
example where a faulty meter requires replacement, or where testing results indicate
that it is necessary or appropriate in accordance with good electricity industry practice
for the meter to be replaced to ensure compliance with the NER.®> This is appropriate
because in these circumstances:

. it is important that faulty meters are replaced quickly so that the consumer is not
billed on the basis of estimated consumption for a prolonged period of time,
which would not be in the best interests of consumers or retailers;

This draft rule is contained in the NERR. The NERR does not currently apply in Victoria so this opt
out right will not apply in Victoria unless it adopts the NERR. The Victorian Government and
Essential Services Commission should consider whether to make amendments to the Electricity
Retail Code for consistency with the amendments to the NERR contained in the draft rule. If made,
these amendments would provide for Victorian consumers to opt out of receiving a new meter that
meets the minimum services specification where their retailer plans to replace their existing
working advanced meter which was deployed under the AMI Program. The NERR will apply in
Queensland from 1 July 2015, meaning that the opt out provisions in the draft rule, if made, would
apply in Queensland when the draft rule commence on 1 July 2017.

These scenarios are discussed in further detail in Appendix C2.
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. the incremental costs of installing an advanced meter that meets the minimum
services specification are relatively low compared with a new accumulation
meter;® and

. the installation of an advanced meter that meets the minimum services
specification provides considerable potential benefits to the consumer, such as
the ability to receive more regular bills, avoid estimated meter reads, and the
choice of new products, services and pricing options.

The installation of an advanced meter may increase the range of services and pricing
options that are available to consumers. However, consumers will continue to have the
ability to choose the services and pricing options on offer from retailers and other
service providers that best meet their needs. Depending on what price structures are
offered by retailers, a consumer with an advanced meter could choose to remain on a
flat-rate retail price or could choose from a range of other offers from its current retailer
or another retailer.

Ring-fencing arrangements

The draft rule requires the AER to develop and publish distribution ring-fencing
guidelines. These guidelines have a broader scope than just metering services, and
cover the accounting and functional separation of the provision of direct control
services from other services provided by DNSPs.

As part of the process of developing the guidelines, the AER may determine
ring-fencing arrangements for a DNSP taking on the Metering Coordinator, Metering
Provider and/or Metering Data Provider roles. Ring-fencing measures that may be
considered include legal separation, accounting separation, operational separation,
information sharing requirements or non-discriminatory access provisions. The AER
has the flexibility to decide which types of ring-fencing measures would apply to
DNSPs in different situations.

Access to Metering Coordinator services

While the Metering Coordinator is appointed by a customer's retailer, the Metering
Coordinator may, subject to certain limitations, also provide services using a metering
installation to other parties on a commercial basis including DNSPs and parties
providing energy management services.

However, there will be no obligation on the Metering Coordinator to provide metering
services and no regulation of the price of these services.” Subject to certain

6 Metering charges for consumers that retain an accumulation meter may increase as more advanced
meters are deployed, particularly if the consumer is in an area where very few manual meter reads
are required. It is therefore likely that, over time, the incremental costs of a meter that meets the
minimum services specification will be less than the costs of manual meter reads for the life of the
meter.

The Commission recommends that a review into whether some form of access regulation is
required should be conducted three years after the commencement of the new Chapter 7 of the
NER under the final rule (if made).
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requirements with regard to access and security of meters and the services and data
they provide, the provision and the price of services will be subject to commercial
negotiations between the Metering Coordinator and the parties seeking those services.8

Advanced meters can provide services which assist DNSPs to defer the need for
network augmentation and encourage more efficient utilisation of the network and
manage the reliability, quality, safety and overall performance of the network.

Subject to the opt out requirements referred to above, DNSPs can facilitate the
installation of advanced meters through the Metering Coordinator and seek to recover
the costs of doing so through the existing regulatory process.

The draft rule also provides DNSPs with an ability to continue to use their existing
network devices or install new network devices at or adjacent to a meter. However,
certain restrictions apply to how DNSPs may use such devices, including (amongst
other things) only being able to use the devices in connection with the operation or
monitoring of their network.

The Metering Coordinator must not remove, damage or render inoperable a network
device, except with the DNSP's consent. The Metering Coordinator must also cooperate
with a DNSP who wishes to install a new network device.

Subject to the restrictions referred to above, Victorian DNSPs can continue to use the
meters they have installed under the AMI program as network devices if the retailer
appoints a new Metering Coordinator and installs a new meter.

Issues currently being addressed by the AER

There are a number of AER decisions that may affect the incentives to invest in
advanced meters in a market-led deployment of advanced meters under the draft rule
including;:

. the unbundling of metering charges from distribution use of system charges; and

. the AER's determination of what are the appropriate means for a DNSP to
recover the residual costs associated with the provision of metering services
where a new Metering Coordinator replaces an existing meter in respect of which
the DNSP is the initial Metering Coordinator.

The AER is considering these issues as part of its current round of distribution
determinations.

Expected outcomes of the rule change

The draft rule establishes a framework to facilitate increased competition for the
provision of metering services to small customers. An increased availability of
advanced meters for small customers, and the uptake of energy products and services

Where a DNSP acts as the initial Metering Coordinator under the transitional arrangements, the
price for metering services will continue to be regulated by the AER.
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that advanced meters enable, is expected to result in a wide range of benefits for all
parties across the electricity supply chain, including consumers.

Consumers who choose to use the information and services enabled by their advanced
meter will experience a number of benefits. Many of the benefits will be shared by all
consumers, regardless of their level of engagement.

For example, the increased availability of advanced meters may enable:

. consumers to better understand their electricity consumption and, if they choose,
to take up products and services that better reflect their needs and preferences.
Depending on what price structures are offered by retailers, a consumer with an
advanced meter could choose to remain on a flat rate retail price or could choose
from a range of other offers from its current retailer or another retailer;

. consumers to switch electricity retailers more quickly, to choose to receive retail
bills more regularly to help with household budgeting, and to always be billed
based on actual rather than estimated meter readings;

. more efficient retail services including remote meter reading and faster
disconnection and reconnection services, for example when consumers move
house. This is also expected to help consumers get reconnected as quickly as
possible after a period of disconnection.

. the introduction of network prices that better reflect the costs of providing
network services to individual consumers and allow consumers to make more
informed decisions about how they want to use energy services. Analysis
contained in the Commission's recent distribution network pricing rule change
final determination® estimated that up to 80 per cent of consumers will face
lower network charges over the medium term under cost reflective network
prices, with average network charges estimated to fall by up to $57 a year. The
full benefits of the new network pricing rules cannot be realised without
advanced meters;

. DNSPs to respond more quickly, and at lower cost, to power outages or poor
supply quality where advanced meters are used to support grid management
technologies, which may lead to improved reliability and quality of electricity
supply and/or lower network charges.

Victorian arrangements

Victoria is in a different position to other jurisdictions having undertaken a
government mandated rollout of advanced meters (the AMI program) beginning in
2006. The Victorian DNSPs were required to deploy advanced meters, in accordance
with a prescribed minimum specification, to almost all Victorians consuming up to 160
megawatt hours of electricity per annum. The program is now largely complete with
approximately 2.8 million meters installed across the state.

See http:/ /www.aemc.gov.au/Rule-Changes/ Distribution-Network-Pricing-Arrangements.
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With the technology already in place in Victoria to enable small customers to make
more informed decisions about their consumption and product choice, and for
industry to offer more innovative products and achieve a range of efficiencies, the
focus is now on realising the expected benefits of the AMI program.

The draft rule contains arrangements to support a smooth transition from the existing
arrangements put in place under the AMI program to the NEM-wide competitive
framework for metering services:

. At the commencement of the new Chapter 7 of the NER under the final rule (if
made), the Victorian DNSPs will become the initial Metering Coordinator for the
advanced meters they deployed under the AMI program and will continue in
this role until another Metering Coordinator is appointed to the site by the
retailer or a large customer, or those services cease to be classified by the AER as
direct control services.

. The current Victorian derogation will be extended so that it ends on the date the
new Chapter 7 of the NER commences. After that date, the Victorian DNSPs will
no longer be exclusively responsible for metering services for AMI meters.

. If a new Metering Coordinator is appointed to replace the DNSP, an exit fee may
be payable. Until 31 December 2020, the exit fee payable will be determined by
the AER in accordance with the AMI Cost Recovery Order. After 2020, the AER
will determine the level of any exit fee in accordance with the regulatory
framework in Chapter 6 of the NER that applies to other jurisdictions.

] As noted above, Victorian DNSPs will be able to retain and continue to use the
meters they deployed under the AMI program as network devices, if they choose
to do so as a result of being unable to reach an agreement with a new Metering
Coordinator to access equivalent services through the new meter.

. The national minimum services specification will take effect in Victoria when the
new Chapter 7 of the NER commences.

Implementation

The draft rule contains a commencement date of 1 July 2017 for the new Chapter 7 of
the NER and amendments to the NERR.10 In the interim period between the final rule
being made and the commencement of the new Chapter 7 of the NER and amendments
to the NERR, a range of parties will need to undertake a number of steps including:

. AEMO and the Information Exchange Committee to develop, consult on and
publish new and updated procedures by 1 April 2016;

10 Some other provisions of the draft rule will commence earlier, including, for example, changes to

Chapter 2 of the NER, some definitions and transitional provisions under the NERR requiring
retailers to make the requisite changes to their standard retail contracts by July 2017. See the draft
rule for more details.
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. the AER to develop, consult on and publish a distribution ring-fencing guideline
by 1 July 2016;

. AEMO to publish information on the process for applying for registration as a
Metering Coordinator by 1 October 2016; and

. retailers to publish amended standard retail contracts by 1 July 2017.

Leading up to the commencement of the new Chapter 7 of the NER and certain
amendments to the NERR, AEMO, industry, governments and other parties will also
be required to meet a range of other implementation requirements, which are outlined
in this draft determination.

Consultation

We invite stakeholders to provide submissions on this draft determination, which we
will consider before making a final determination in July 2015.

We will hold a public forum in late April or early May 2015. The date and location of
the public forum will be confirmed shortly.

Submissions on the draft determination will close on 21 May 2015.

Once we have reviewed submissions, we may also decide to hold a public workshop to
discuss legal drafting and implementation matters related to the draft rule. We will
advise stakeholders after the close of submissions if we decide to hold such a
workshop and, if so, the details of the workshop.
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1 The COAG Energy Council's rule change request

1.1 The rule change request

In October 2013, the Council of Australian Governments' (COAG) Energy Council
(formerly the Standing Council on Energy and Resources) submitted a rule change
request to the Australian Energy Market Commission (the AEMC or Commission)
seeking to establish arrangements that would promote competition in the provision of
metering and related services in the National Electricity Market (NEM).

The rule change request sought amendments to the National Electricity Rules (NER)
and the National Energy Retail Rules (NERR).

The COAG Energy Council stated in its rule change request that the objective of the
proposed arrangements is to support the uptake of efficient demand side participation
by residential and small business consumers by making it easier to arrange for the
metering needed to support choice in electricity products and services. The COAG
Energy Council also considers that the proposed arrangements would make it easier
for large customers to manage their own metering requirements.11

The rule change request was submitted in response to recommendations made by the
AEMC in its Power of Choice review.12

1.2 Rationale for the rule change request

The primary purpose of a metering installation is to record the production or
consumption of electricity to allow financial settlement of the NEM and billing of
customers. However, the rule change request recognises that advanced meters can also
provide a platform for consumers and other parties to make more informed decisions
about how they participate in the electricity market, for example through:

. access to improved information about the timing and quantity of electricity
consumption to support decisions about managing consumption and costs;

. innovative product and service offerings, including an increased range of tariff
options and services such as direct load control;

. new business practices that reduce costs, such as remote reading and remote
connection and disconnection; and

. grid management technologies such as outage and supply quality detection.13

11 COAG Energy Council, rule change request, October 2013, p4.

12 See http:/ /www.aemc.gov.au/Markets-Reviews-Advice/Power-of-Choice-Stage-3-DSP-Review.
13 COAG Energy Council, rule change request, October 2013, p4.
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1.2.1  Current arrangements

Box 1.1: Metering installation types and terminology

A range of different types of metering installations are currently available and
defined in the NER. This box summarises the different types of metering
installations and the terminology used to describe them in the NER and this draft
determination.

"Accumulation metering installations" only record the total amount of electricity
used over a specified period. Consumption data is generally retrieved manually
from the metering installation at a consumer's premises periodically, typically
every three months to match the retailer's billing cycle. This data does not record
when electricity is used.

"Interval metering installations" record consumption over half hour intervals, or
potentially over shorter periods. These metering installations can be used to
provide information about the timing of a consumer's consumption. These
metering installations can be manually read at the premises or remotely read
using a communications network.

"Advanced metering installations" are remotely read interval metering
installations that can also provide a range of advanced metering services beyond
simply measuring electricity consumption or generation. The services available
depends on the functionality of the advanced metering installation.

Types of metering installations in the NER
The NER currently refers to the following types of metering installations:

Type 1-3 metering installations are remotely read interval metering installations
that are used at connection points with a load size above 750MWh (eg large
factories or power stations).

Type 4 metering installations are remotely read interval metering installations
that are used at connection points with loads up to 750MWh (eg medium size
factories).

Type 5 metering installations are generally manually read interval metering
installations that are used at connection points with loads up to 160 MWh (eg
residential and small businesses). This load size threshold can be amended by
individual jurisdictions. The AMI metering installations deployed by DNSPs in
Victoria are also currently deemed to be type 5 metering installations.

Type 6 metering installations are accumulation metering installations that are
used at connection points with loads up to 160 MWh (eg residential and small
businesses). This load size threshold can also be amended by individual
jurisdictions.

2
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Type 7 metering installations do not involve a physical metering installation.
Instead, there is a reconciliation between the LNSP and the user of the service
using an algorithm to determine energy usage. Type 7 metering installations
apply, for example, to public lighting and traffic lights.

Advanced meters are therefore generally classified as a type 1, 2, 3 or 4 metering
installations in the NER depending on the size of the load at the connection
point.

Under the current NER provisions, a Market Participant must ensure there is a
metering installation at each of the connection points in respect of which it is
participating in the NEM and that the metering installation is registered with AEMO.14
The retailer is the Market Participant required to satisfy these requirements with
respect to the connection points of its retail customers.

There must also be a Responsible Person for each such connection point that arranges
for the installation, provision and maintenance of the metering installation, and the
collection, processing and delivery of metering data.l> The Market Participant is
required to be the Responsible Person for a type 1-4 metering installation unless it has
requested, and subsequently accepted, an offer from the Local Network Service
Provider (LNSP) to take on this role. Under the NER, an LNSP is required to make an
offer to act as the Responsible Person for a connection point with a type 1-4 metering
installation when requested to do so by the Market Participant.16

For small customers using type 5 metering installations (typically manually read
interval meters) and type 6 metering installations (typically accumulation meters), the
role of the Responsible Person is exclusively performed by the LNSP.

All residential customers are considered small customers under the National Energy
Retail Law (NERL). Business customers who consume energy at a business premise
below the upper consumption thresholds set by jurisdictions, and outlined below, are
also considered to be small customers under the NERL. Accordingly, metering services
for retail customers is currently the responsibility of either the customer's retailer or
LNSP, depending on the metering installation type.

The AER may classify distribution services provided by a DNSP, including metering
services, as a direct control service or a negotiated distribution service. Direct control
services are price regulated and divided into two subclasses - standard control
services, which are paid for by all users of the network, and alternative control
services, which are generally only paid for by the users of that service. If a service is
not classified by the AER it will not be subject to economic regulation under the NER.

Services provided in respect of manually read interval meters and accumulation meters
have to date generally been classified by the AER as a standard control service. This

14 Current clause 7.1.2 of the NER.
15 Current clause 7.2.1 of the NER.
16 Current clause 7.2.3(c) of the NER.
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means that DNSPs' charges for these metering services form part of distribution use of
system charges that all users of the network pay, regardless of whether the consumer
uses the service. The AER is currently in the process of unbundling charges for
metering services from the distribution use of system charges. This is discussed in

Appendix D1.
Table 1.1 General overview of metering installation types under the
current NER

Metering Description When used Responsible Person

installation

type

Type 1-3 Remotely read Load size is greater Market Participant, unless it has
interval metering | than 750MWh. arranged for the Local Network
installation Service Provider to be the

Responsible Person.

Type 4 Remotely read Load size is up to Market Participant (for retail
interval metering | 750MWh. customers this is their retailer),
installation unless it has arranged for the

Local Network Service Provider
to be the Responsible Person.

Type 5 Typically a Load size is up to Local Network Service Provider
manually read 160MWh (depending
interval metering | on the jurisdiction).
installation Victorian AMI metering

installations are also
deemed to be type 5
metering installations 17

Type 6 Typically an Load size is up to Local Network Service Provider
accumulation 160MWh (depending
metering on the jurisdiction).
installation

Type 7 No physical Usage pattern is Local Network Service Provider
metering predictable and small,
installation eg street lights.

Consumption thresholds for business customers

Business customers who consume at or above the upper consumption threshold are
large customers under section 5(b) of the NERL. The National Energy Retail

Regulations sets this upper consumption threshold at 100 MWh per annum18, which
has been adopted by the ACT??, Queensland?0 and NSW2L. Varying thresholds have

17

Advanced meters installed as part of the Victorian AMI program were deemed to be type 5

metering installations so that the LNSP’s exclusive ability to perform the Responsible Person role
with respect to these metering installations could be maintained according to current clause
7.2.3(a)(2) of the NER.

18
19

Section 7(2) National Energy Retail Regulations.
Section 7(2) National Energy Retail Regulations.
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been set in the other jurisdictions. There is an upper threshold of: 160 MWh per annum
in South Australia and 150 MWh per annum in Tasmania. The equivalent threshold in
Victoria is 40 MWh per annum.

1.2.2 Issues identified with the current arrangements

The COAG Energy Council considers that the current arrangements for metering in the
NER are inhibiting consumers, metering service providers and other participants from
investing in metering technology that can support the outcomes listed at the start of
section 1.2.22 While the current arrangements do not prevent a retailer from installing
an advanced meter, the rule change request identifies a number of barriers that are
affecting decisions about metering services, which are described below.

Competition for the provision of metering services for small customers is restricted

As discussed above, currently the role of the Responsible Person for type 5 and type 6
metering services is exclusively performed by the LNSP. Accordingly, the NER
provides LNSPs with the certainty of being the exclusive provider of these services
and, subject to the AER regulatory determination process, receiving regulated
revenues?3 to recover the costs of doing so.

The provision of type 1-4 metering services are currently not subject to economic
regulation by the AER and the LNSP does not have certainty that the Market
Participant will request that the LNSP take on the role of Responsible Person for those
metering installations.

The COAG Energy Council notes that if a small customer or its retailer decides to
upgrade from a type 5 or 6 metering installation to a type 4 metering installation, the
LNSP risks losing its role as the Responsible Person. The COAG Energy Council is of
the view that the current rules create a disincentive for DNSPs to help consumers and
retailers take up more advanced metering technologies.

Metering charges are bundled with distribution use of system charges

In some jurisdictions, charges for metering services are bundled into distribution use of
system charges that all network users pay. As a result, if a consumer's metering
installation is upgraded to an advanced meter, the consumer may pay both the charges
passed on by the retailer for the new metering installation and the charges passed on
by the DNSP for the old metering installation and related services through distribution
use of system charges.2* The COAG Energy Council is of the view that this
arrangement is a disincentive for installing advanced meters.

20 Clause 300 Electricity Regulation 2006 (Qld).

21 Section 4(1)(a) National Energy Retail Law (Adoption) Regulations (NSW) 2013.
22

23

COAG Energy Council, rule change request, October 2013, p5.

The AER has currently determined these services to be direct control services and are therefore
price regulated.

24 This residual amount for the old metering installation would be paid by all customers.
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The framework for negotiating exit fees is uncertain

Under the current rules, compensation may be payable by the retailer to the DNSP if it
seeks to alter a type 5 or 6 metering installation which leads to a reclassification of that
metering installation as a type 4 metering installation.

The rule change request refers to this compensation as an "exit fee" and states that a
high exit fee can be a disincentive for retailers to invest in new metering technology,
while a low fee might under-recover the residual costs to the distribution network
business of a metering installation that is no longer required.

The COAG Energy Council considers that the current requirement in the rules for these
two parties to negotiate in good faith so that the distribution network business is
reasonably compensated for an alteration to a metering installation creates uncertainty
and hinders investment in more advanced metering technology.

Regulation governing access to non-metrology functions of metering installations is unclear

The COAG Energy Council is of the view that there is uncertainty regarding who has a
right to access the non-metrology functions of advanced meters, which may limit a
business case to invest in advanced metering. These issues were explored in the
AEMC's advice to the COAG Energy Council on a framework for open access and
common communication standards for advanced meters, published in April 2014.25

Advanced meter consumer protections are still being established

The rule change request notes that appropriate consumer protections for advanced
meters are still being developed and their implications are uncertain. The COAG
Energy Council is addressing some consumer protection issues through parallel
amendments to the NERR.26 The rule change request asks the AEMC to make or
advise of any necessary additional consumer protection arrangements to support the
proposed arrangements.

The NEL provision allowing a mandated rollout of advanced meters causes investment
uncertainty

At the time of writing the rule change request, there was a provision in the National
Electricity Law (NEL) allowing jurisdictions to mandate a rollout of advanced meters
by DNSPs. In its Power of Choice review, the AEMC noted that the risk created by the
possibility of a government-mandated rollout was stalling investment in advanced
meters and recommended that it be removed. The COAG Energy Council supported
this recommendation, and legislation to remove the provision from the NEL was
passed by the South Australian Parliament, as lead legislator, in 2013.27

25 http:/ /www.aemc.gov.au/Markets-Reviews-Advice/Framework-for-open-access-and-

communication-standa

26 This amendment to the NERR is being led by the COAG Energy Council and any rule changes

would be made by the South Australian Minister and not by the AEMC.
27 Statutes Amendment (Smart Meters) Act 2013 (SA).
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1.3

Solution proposed in the rule change request

In its rule change request, the COAG Energy Council proposes the following
amendments to the NER (and relevant provisions of the NERR) to resolve the issues
outlined above and other related issues:

separate the responsibility for metering services from the roles of the retailer and
the DNSP so that no party has the exclusive right to provide these services;

replace the term Responsible Person with Metering Coordinator;

allow any party that is accredited with AEMO to become a Metering
Coordinator;

allow all consumers to engage a Metering Coordinator directly;

determine what accreditations, if any, might be required for the Metering
Coordinator role;

establish arrangements to support the ongoing provision of metering services in
the event a Metering Coordinator fails;

require unbundling of metering charges from distribution use of system charges
at the next regulatory reset, in jurisdictions where this has not already occurred;

require the AER to set clear exit fees for existing, regulated meters using a set of
defined criteria, including consideration of whether a cap on exit fees is
appropriate;28

introduce the term 'smart meter minimum functionality specification' to refer to a
guideline or procedure that is established, maintained and published by AEMO
regarding the minimum functionality requirements and performance levels for
smart metering infrastructure;

include provisions for jurisdictions to determine their own new and replacement
and reversion policies, and to prescribe exclusivity to a particular Metering
Coordinator to provide certain metering installation types;

require retailers to inform consumers of their metering service charges and the
retail tariff that would be offered if charges for metering services were removed;

revise the current arrangements regarding the provision of electronic data
transfer facilities to a metering installation; and

establish appropriate transitional and implementation arrangements, including
for Victoria where advanced meters are already in place.

28

"Regulated meters" refer to direct control services which are price regulated by the AER.
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The rule change request also asks the AEMC to consider whether the proposed
arrangements are adequately supported by the existing arrangements regarding;:

. ring-fencing for DNSPs;
. consumer protections; and
. retailer of last resort (ROLR) provisions.

The COAG Energy Council is of the view that the proposed arrangements would
enhance the uptake of more advanced metering. It expects that this would support the
uptake of new products and services that promote consumer participation and choice,
and allow for the benefits of demand side participation to be captured across the
supply chain.

Further detail on the rule change request is set out in the consultation paper published
by the AEMC on 17 April 2014, which is available on the AEMC website.2?

1.4 Background

1.4.1 The Power of Choice review

In December 2012, COAG endorsed a comprehensive package of national energy
market reforms, developed by the COAG Energy Council, to support investment and
market outcomes in the long term interests of consumers.30 One area of reform seeks
to address the impediments to, and promote the commercial adoption of, demand side
participation in the NEM. The COAG Energy Council developed a work program to
implement this reform, comprising three policy objectives:

1.  Improving pricing and incentives. This objective recognises that consumers need
clear signals about the cost of their energy consumption in order to efficiently
manage their demand, and supply chain businesses need appropriate incentives
to implement and facilitate demand side participation options.

2. Informing choice. This objective recognises that consumers and demand side
providers need a range of information so that they can identify and implement
efficient demand options.

3. Enabling response. This objective recognises that a range of technologies, skills,
and frameworks are needed to support pricing, information, and demand
management options, and to enable timely responses to market signals.3!

As part of these reforms, COAG and the COAG Energy Council agreed to implement a
number of the recommendations made by the AEMC in its Power of Choice review.32

29
30

http:/ /www.aemc.gov.au/Rule-Changes/Expanding-competition-in-metering-and-related-serv
http:/ /www.scer.gov.au/workstreams/energy-market-reform

31 http:/ /www.scer.gov.au/files/2014 /02 / Demand-Side-Participation-Update-table.pdf
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The review, published in November 2012, identified opportunities for consumers to
make more informed decisions about how they use electricity. The review also
addressed the market conditions and incentives required for network businesses,
retailers and other parties to maximise the potential of efficient demand side
participation and respond to consumer choice.

An area of focus in the review related to the role of enabling technology, including
advanced meters, in supporting these outcomes. The review examined the existing
market and regulatory arrangements that govern investment in metering, and
questioned whether these arrangements support a consumer's decision to take up a
range of electricity products and services. The review also looked at whether the
existing arrangements enable the full value of demand side participation and end use
services to be captured across the supply chain.

The review found that the current regulatory framework is inhibiting the ability of
consumers and Market Participants to invest in metering technology that supports the
uptake of efficient demand side participation. The AEMC recommended that the NER
be amended to introduce a framework that encourages commercial investment in
advanced meters to promote consumer participation and choice in electricity products
and services.33 The COAG Energy Council's rule change request is based on this
recommendation.

The rule change request forms part of a broader package of reforms recommended in
the Power of Choice review, as illustrated in Table 1.2. Several of these projects are
described in further detail in section 1.4.2.

Table 1.2 Power of Choice rule changes and reviews

Mechanism

Reform

Status

Rule changes

Customer access to information
about their energy consumption34

Final determination published 6
November 2014

Distribution network pricing
arrangements 32

Final determination published 27
November 2014

Improving demand side
participation information provided
to AEMO by Registered

Participants36

Final determination published 26
March 2015.

Reform of the demand

Consultation paper published 19

32

AEMC's Power of Choice review. See
http:/ /www.scer.gov.au/workstreams/energy-market-reform/demand-side-participation

33 AEMC, Power of Choice review, final report, AEMC, 30 November 2012, Sydney, p69.

In March 2013, the COAG Energy Council published its response to the recommendation in the

34 http:/ /www.aemc.gov.au/Rule-Changes/Customer-access-to-information-about-their-energy
35 http:/ /www.aemc.gov.au/Rule-Changes/ Distribution-Network-Pricing-Arrangements
36

http:/ /www.aemc.gov.au/Rule-Changes/Improving-Demand-Side-Participation-information-pr
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Mechanism

Reform

Status

management and embedded
generation connection incentive

scheme3”

February 2015.

Embedded networks38

Consultation paper expected to be
published in late April/early May
2015.

Multiple trading relationships3°

Rule change request received
December 2014

Demand response mechanism*40

Rule change request being
prepared by COAG Energy Council.

Reviews and

Electricity customer switching41

Final advice provided to COAG

advice Energy Council April 2014. Rule
change request being prepared by
COAG Energy Council.
Framework for open access and Final advice provided to COAG
common communication standards | Energy Council March 2014.
for smart meters42 and Consultation Paper on
implementation advice on a shared |STWP|GYS€'>\;|ﬂaE0n IdeiCG |0n tt?le o
43 are arket Protocol publishe
market protocol on 18 December 2014.
1.4.2 Related reforms

This rule change is the missing link between distribution network pricing
arrangements and other reforms to promote and enable consumer choice in energy
markets. It is therefore closely linked to a range of issues that are being considered by
the AEMC and other parties.

In developing the draft determination and draft rule we have considered the
interactions between these projects, including which issues are best addressed in this
rule change and which are better dealt with in other processes, for example because

37 http:/ /www.aemc.gov.au/Rule-Changes/Demand-Management-Embedded-Generation-
Connection-I

38 http:/ /www.aemc.gov.au/Rule-Changes/Embedded-Networks

39 http:/ /www.aemc.gov.au/Rule-Changes/Multiple-Trading-Relationships

40 On 11 December 2014, the COAG Energy Council asked its officials to prepare a rule change
request to propose a demand response mechanism based on voluntary participation by Market
Participants and a staged implementation. See
https:/ /scer.govspace.gov.au/workstreams/energy-market-reform/demand-side-participation/w
holesale-market-demand-response-mechanism-in-the-national-electricity-market

41 http:/ /www.aemc.gov.au/Markets-Reviews-Advice/Review-of-Electricity-Customer-Switching

42 http:/ /www.aemc.gov.au/Markets-Reviews-Advice/ Framework-for-open-access-and-
communication-standa

43 http:/ /www.aemc.gov.au/Markets-Reviews-Advice/Implementation-advice-on-the-Shared-
Market-Protoco
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they raise broader issues. We have also considered the extent to which implementation
of these projects could be coordinated. This is discussed further in Chapter 5.

Projects of particular relevance are outlined below.
Advanced meter consumer protections

The COAG Energy Council is considering a range of measures to implement the
recommendations of its National Smart Meter Consumer Protections and Safety
Review, published in November 2012. The COAG Energy Council recognises that
advanced meters create opportunities for businesses to offer new products and services
to consumers, and is therefore looking at ways to ensure that consumer protections are
appropriate where consumers have an advanced meter installed. This includes
developing rules to provide additional consumer protections around supply capacity
control, direct load control and customer billing.44

New products and services in the NEM

In December 2014, the COAG Energy Council's Energy Market Reform Working Group
published a consultation paper seeking public comment on the regulatory implications
of new products and services in the electricity market.#> The paper recognises that a
range of parties can offer products and services to consumers to help them manage
their electricity consumption and costs, particularly where advanced meters are
installed. However, some of these parties are not currently regulated under the
National Electricity Customer Framework (NECF).

Submissions to the consultation paper closed on 20 March 2015 and will be used to
inform a discussion paper that will be presented to Ministers at the next COAG Energy
Council meeting.

Some of the issues in scope of this work have also been raised as part of this rule
change request, in particular, implications for load control as it relates to network
management. This issue is discussed in Appendix A4.

Establishing an energy information hub

In August 2012, the Australian Government published the results of a scoping study on
the potential need for an energy information hub to provide consumers with easier
access to their energy data.4¢ Ministers at the COAG Energy Council meeting in
December 2014 committed to working with industry to support consumer
understanding and uptake of new tariff structures. COAG officials are considering
ways to improve the ability of consumers to access their energy consumption data
online and enable the development of information tools and services to assist

44 http:/ /www.scer.gov.au/workstreams/energy-market-reform/demand-side-participation/
smart-meters/consumer-protections

45 https:/ /scer.govspace.gov.au/workstreams/energy-market-reform/demand-side-participat
ion/new-products-and-services-in-the-electricty-market

46

http:/ /www.industry.gov.au/energy/Documents/energyMarket/ CEdata-scoping-study.pdf
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consumer decision making. This is being considered in the context of the competition
in metering rule change, the shared market protocol and broader considerations of the
role of data in market operations.

Open access and common communication standards for advanced meters

In April 2014, the AEMC published its advice to the COAG Energy Council on a
framework for open access and common communication standards for advanced
meters.#” The advice made recommendations on a framework to provide certain
parties with the required level of access to the functionality of advanced meters. An
open access framework provides the ability for service providers to offer new products
and services to consumers, which would empower consumers to better manage their
electricity consumption.

Shared market protocol

The AEMC's advice to the COAG Energy Council on a framework for open access and
common communication standards for advanced meters recommended that a shared
market protocol be adopted for advanced meter communications. A shared market
protocol is an electronic platform that allows parties to communicate with each other
regarding the services that will be offered by advanced meters.

The AEMC recommended that the establishment, maintenance and governance of the
shared market protocol be determined through an additional rule change request once
the final determination on competition in metering and related services had been
made. In June 2014, the COAG Energy Council asked AEMO to develop a proposed
shared market protocol, in consultation with interested parties, as the basis of this rule
change proposal.#8 AEMO submitted the first part of its advice to the COAG Energy
Council on 11 March 2015 and is due to submit further advice by May 2015.

In December 2014, the AEMC published a consultation paper seeking stakeholder
feedback on governance arrangements and related issues regarding implementation of
the shared market protocol. Together with the advice provided by AEMO, submissions
received on the consultation paper will help inform the development of a rule change
request for implementing a shared market protocol, for consideration by the COAG
Energy Council.4?

Interactions between the shared market protocol and this rule change are discussed in
Chapter 4 and Appendix C1 in relation to the minimum services specification.

47 http:/ /www.aemc.gov.au/Markets-Reviews-Advice/Framework-for-open-access-and-

communication-standa

48 https:/ /scer.govspace.gov.au/files/2014 /12 / Terms-of-Ref-MFS-Market-Protocol-June-2014.pdf

49 http:/ /www.aemc.gov.au/Markets-Reviews-Advice/Implementation-advice-on-the-Shared-

Market-Protoco
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Meter replacement process

In January 2015, the AEMC received a rule change request from ERM Power relating to
the obligations of various parties during the meter replacement process.”0 ERM Power
considers that existing provisions in the NER are ambiguous about the rights and
obligations of prospective participants at a connection point in relation to when a
metering installation can be replaced, ie before a retail transfer, on the day of a retail
transfer, or at another time following a retail transfer. They propose that this ambiguity
be rectified by introducing new transitional roles for prospective participants and
clarifying the timing of participant rights and obligations at a connection point.

We will consider the interaction between the two rule changes and how best to
coordinate implementation of any changes.

Review of electricity customer switching

In April 2014, the AEMC published a review of electricity customer switching
arrangements.®! The purpose of the review was to determine whether any
modifications are required to the existing arrangements for retail customer switching
in the NEM, with regard to future technologies that may affect the switching process,
eg advanced meters. The AEMC found that, in general, customer transfers in the NEM
occur efficiently, but that some customers experience lengthy or inaccurate transfers.
The review made several recommendations on how the consumer transfer process can
be made more timely and accurate. These recommendations were considered by
Ministers at the COAG Energy Council meeting in December 2014, who agreed to
officials finalising;:

. a draft rule change request to improve the timing of the transfer process by
allowing the use of estimated meter reads for customers switching to a new
retailer but not changing address; and

. a draft rule change request to improve the accuracy of the transfer process
through the development of address standards, and improving obligations to
resolve erroneous customer transfers.

The market-led provision of more advanced metering technology, as contemplated for
by this draft determination, is likely to lessen some of the issues identified with the
electricity customer switching process for consumers with manually read meters. For
example, the time taken to process a transfer is largely determined by the current
practice of transferring a customer only after an actual meter read for their electricity
consumption has been recorded. Advanced meters with remote read capability may
allow this process to occur much faster.

50 ERM Power, Rule change request: Facilitating an efficient meter replacement process, 19 January
2015. See: http:/ /www.aemc.gov.au/Rule-Changes/Meter-Replacement-Processes.

51 http:/ /www.aemc.gov.au/Markets-Reviews-Advice/Review-of-Electricity-Customer-Switching
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Customer access to information about their energy consumption

In November 2014, the AEMC made new rules to make it easier for retail customers to
obtain information about their historical electricity consumption in an
easy-to-understand, affordable and timely way.52 The new rules:

. allow retail customers to obtain their electricity consumption data from their
DNSP as well as their retailer;

. allow parties authorised by retail customers to obtain the customer's electricity
consumption data from their retailer and DNSP; and

. require retailers and DNSPs to comply with minimum requirements relating to
the format, time frames and reasonable charges when a retail customers, or party
authorised by that customer, requests their electricity consumption data.

By making this information more accessible, the Commission is of the view that retail
customers will be able to make more informed decisions about the energy products
and services they use, particularly those that are enabled by advanced metering
technologies. The rule change largely related to historical data, such as access to the
last two years of usage data. In contrast, this draft determination considers how to
improve access by consumers and other authorised parties to close to real time data to
support emerging products and services.

Distribution network pricing arrangements

In November 2014, the AEMC made a new rule to require DNSPs to set prices that
reflect the efficient cost of providing network services to individual consumers.>3 This
will allow consumers to compare the value they place on using the electricity network
against the costs caused by their use of it.

The competition in metering rule change is closely related to the new rule for
distribution network pricing, as a greater take up of advanced meters by consumers
will provide DNSPs with an opportunity to introduce more advanced network tariff
structures that better reflect consumers' individual usage. A greater penetration of
advanced meters in the NEM, as enabled by the competition in metering rule change,
can allow for more sophisticated ways of measuring and pricing a consumer's
electricity use. In particular, these technologies offer much better ways to send signals
about the network costs caused by a consumer's usage and promote more efficient use
of the network to the benefit of all consumers.

52
53

http:/ /www.aemc.gov.au/Rule-Changes/Customer-access-to-information-about-their-energy

http:/ /www.aemc.gov.au/Rule-Changes/ Distribution-Network-Pricing-Arrangements
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15 Commencement of rule making process and extension of time

On 17 April 2014, the Commission published a notice under section 95 of the NEL and
section 251 of the NERL advising of its intention to commence the rule making process
and the first round of stakeholder consultation on the proposed rule change.

On the same date the Commission gave notice under section 107 of the NEL and
section 266 of the NERL to extend the time for making a draft determination on the
rule change request to 18 December 2014. The extension was sought in recognition of
the large scope of issues raised by the rule change request and to allow the
Commission time to adequately consider and consult with stakeholders on all relevant
issues.

On 20 November 2014 the time for making a draft determination was further extended
to 26 March 2015. This extension was sought to allow the Commission time to work
through several complex policy issues and associated legal drafting and hold an
additional stakeholder workshop.5*

1.6 Consultation on the rule change request

On 17 April 2014, the Commission published a consultation paper to facilitate
stakeholder comment on the issues raised by the rule change request. The Commission
received 33 submissions to the consultation paper, which are available on the AEMC
website.5> Where appropriate, issues raised by stakeholders in their submissions have
been addressed throughout this draft rule determination. A summary of issues that
have not been explicitly addressed in Appendices A to F, and the Commission's
response to each, is provided in Appendix H.

Between June 2014 and January 2015 the Commission held six stakeholder workshops
to explore the issues raised by the rule change request in more detail and give
stakeholders an opportunity to share their views on the proposed arrangements. The
workshops held and topics covered are outlined in Table 1.3.

Table 1.3 Stakeholder workshops
Topics covered Date Location
1 The Metering Coordinator role: 26 June 2014 Sydney

* Proposal for independent Metering
Coordinator

» Gate keeper functions

54 Further information about the reasons for seeking this additional extension is available here:
http:/ /www.aemc.gov.au/ getattachment/95798420-3338-4780-b38c-2d5b68218843 / Information-sh
eet-—extension-of-time-for-draft-de.aspx

55 http:/ /www.aemc.gov.au/Rule-Changes/Expanding-competition-in-metering-and-related-serv
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Topics covered Date Location
* Registration, accreditation and
compliance obligations
2 Network regulatory arrangements: 1 August 2014 Brisbane
* Cost recovery for regulated meters
+ Deployment of advanced meters by
DNSPs
* Ring-fencing arrangements
+ Existing load control capability
3 Relationships between parties: 28 August 2014 Melbourne
* Retailer-consumer
* Retailer-Metering Coordinator
4 Supporting arrangements: 24 September 2014 Sydney
* Minimum core model arrangements
+ Consumer-Metering Coordinator
5 Transitional and implementation: 9 October 2014 Melbourne
* Arrangements for Victoria
* Governance of the minimum
services specification
+ Jurisdictional arrangements
* Requirements for implementation
6 Outstanding policy issues: 22 January 2015 Sydney
* The minimum services
specification, including governance
* Opt out arrangements
. Acce_zss to Metering Coordinator
services
* Remote provision of disconnection
and reconnection services
* Network security issues related to
load control
« Stakeholder views on timeframes
for implementation
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Presentations and other materials from the workshops are available on the AEMC
website. %0

The Commission also held separate information sessions with consumer groups and
met individually with many stakeholders.

1.7 Consultation on draft rule determination

The Commission invites submissions on this draft rule determination, including the
draft rule, by 21 May 2015. In order for the AEMC to meet its statutory deadline for
publication of the final rule determination and final rule in July 2015, it is important
that submissions are provided by this date.

The Commission will hold a public forum on the draft rule determination in late April
or early May 2015. A date and location for the public forum will be confirmed shortly
and further information about the forum will be made available on the AEMC website.

In accordance with section 101(1a) of the NEL and section 258(2) of the NERL, any
person or body may request that the Commission hold a hearing in relation to the draft
rule determination. Any request for a hearing must be made in writing and must be
received by the Commission no later than 2 April 2015.

Submissions and requests for a hearing should quote project number “ERC0169” and
may be lodged online at www.aemc.gov.au or by mail to:

Australian Energy Market Commission
PO Box A2449
SYDNEY SOUTH NSW 1235

56 http:/ /www.aemc.gov.au/Rule-Changes/Expanding-competition-in-metering-and-related-serv
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2 The draft rule determination

2.1 Commission’s draft determination

In accordance with section 99 of the NEL and section 256 of the NERL, the Commission
has made this draft rule determination in relation to the rule proposed by the COAG
Energy Council.

The Commission has determined that it should make a more preferable rule, but it
contains many elements of COAG's rule change request.5” Aspects of the draft rule
that differ from COAG Energy Council's rule change request are discussed further in
section 2.2.3.

The Commission’s reasons for making this draft rule determination are set out in
Chapters 3 to 5 and Appendices A to H.

A draft of the rule that the Commission proposes to make (draft rule) is attached to and
published with this draft rule determination. Its key features are summarised below
and described in more detail in Chapter 4 and the appendices.

Key features of the draft rule:

. The draft rule changes who has overall responsibility for metering services under
the NER to promote competition in the provision of metering and related
services by:

—  providing for the role and responsibilities of the existing Responsible
Person to be provided by a new type of Registered Participant - a Metering
Coordinator;

— allowing any person to become a Metering Coordinator, subject to meeting
the registration requirements;8

—  permitting a large customer to appoint its own Metering Coordinator; and

—  requiring a retailer to appoint the Metering Coordinator, except where a
large customer has appointed its own Metering Coordinator.

. It requires a Metering Coordinator to take on roles additional to those currently
performed by the Responsible Person so that the security of, and access to,

57 Under section 91A of the NEL and section 244 of the NERL the Commission may make a rule that is
different (including materially different) from a market initiated proposed rule if it is satisfied that,
having regard to the issues or issues that were raised by the market initiated proposed rule, the
more preferable rule will or is likely to better contribute to the NEO and the NERO, respectively.

58 Currently the LNSP has overall responsibility for provision of metering services to most small

customers and either the LNSP or the retailer is responsible for the provision metering services to
other customers.

18 Expanding competition in metering and related services



advanced meters and the services provided by those meters are appropriately
managed.

. It specifies the minimum services that a new or replacement metering installation
installed at a small customer’s premises must be capable of providing.

. It provides for the circumstances in which small customers may opt out of
having a new metering installation installed at their premises.

. It clarifies the entitlement of parties to access energy data and metering data in
order to reflect the changes to roles and responsibilities of parties providing
metering services.

. It provides for LNSP to continue to get the benefit of network devices installed at
customers’ premises that assist them to monitor and operate their distribution
networks.

. It permits a retailer to arrange for a Metering Coordinator to remotely disconnect

or reconnect a small customer’s premises in specified circumstances.

. It makes changes to the model terms and conditions of standard retail contracts
to reflect the changes to the roles and responsibilities of parties providing
metering services under the draft rule.

2.2 Rule making test

2.2.1 Assessment of the draft rule against the NEO

Under section 88(1) of the NEL the Commission may only make a rule if it is satisfied
that the rule will, or is likely to, contribute to the achievement of the National
Electricity Objective (NEO).

The NEO is set out in section 7 of the NEL as follows:

“The objective of this Law is to promote efficient investment in, and
efficient operation and use of, electricity services for the long term interests
of consumers of electricity with respect to:

(@) price, quality, safety, reliability and security of supply of electricity;
and

(b)  the reliability, safety and security of the national electricity system.”

The draft rule supports the development of a market for the provision of advanced
metering services, and subsequently the uptake of efficient demand side participation

The draft rule determination 19



by residential and small business customers.>® The Commission is satisfied that the
draft rule will, or is likely to, contribute to the achievement of the NEO for the reasons
set out below.60

Efficient investment in metering services

The draft rule will enable a market-led deployment of advanced meters. In a
market-led deployment, competition and consumer choice, rather than regulation, will
drive the uptake and penetration of advanced meters. Investment in metering services
driven by consumers choosing products and services they value at a price they are
willing to pay can be expected to result in efficient investment.

The draft rule supports the development of a NEM-wide market for the provision of
advanced metering services.®1 This framework has the potential to reduce regulatory
costs and complexity for businesses operating across jurisdictional boundaries. Under
a consistent framework, consumers can be expected to benefit from lower costs for
metering services, including any advanced metering services provided to them.

The Commission anticipates that under the draft rule, metering installations will only
be replaced where efficient to do so, such as at the end of their useful life or where a
new meter can support additional services that consumers wish to take up.
Unnecessary meter churn is unlikely to occur as competitive pressures are likely to
drive retailers to seek efficient, lower cost outcomes to attract and retain customers.

These arrangements are expected to increase competition and support better informed
decision making about investment in advanced meters based on the expected price and
service outcomes for parties across the supply chain, eg retailers, DNSPs, energy
service companies and consumers.

Consumer participation and choice in electricity products and services

The draft rule will support the efficient deployment of advanced meters for residential
and small business customers across the NEM. Advanced meters can provide a
platform for consumers to take up products and services that help them make
decisions about how they use electricity. For example, better consumption information,
which may be available through advanced meters, can help consumers compare retail
pricing offers and choose an offer that reflects their electricity needs and usage
preferences. Increasing competition for products and services, such as load control or

59 This refers to 'small customers' as defined in the NERL, being a residential customer or a business
customer that consumes energy below the upper consumption threshold (100MWh per annum).
Some jurisdictions have set a different threshold.

60 Under section 88(2), for the purposes of section 88(1) the AEMC may give such weight to any
aspect of the NEO as it considers appropriate in all the circumstances, having regard to any
relevant MCE statement of policy principles.

61

The extent to which there is a fully consistent national framework will depend on whether
jurisdictions introduce or retain existing jurisdictional requirements, and the extent to which the
AER's distribution determination decisions vary between jurisdictions. In addition, the NERR
amendments under the draft rule will not apply in Victoria, which has currently not adopted the
NECF.
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time of use tariffs, is expected to place a downward pressure on the price of these
products and services.

Competition for the provision of metering services is also likely to promote innovation,
which will expand the technological capability of meters and consequently the range of
electricity products and services that can be offered to consumers. A market with many
service providers is expected to provide incentives for these parties to innovate and
improve service offerings to consumers while driving prices down.

Further, the draft rule provides for a smooth transition from the existing rules to the
new framework. The draft rule avoids unnecessary regulatory burden and instead
promotes opportunities for consumers to become more active participants in the
electricity market through engaging with a new range of products and services, should
they wish to do so.

Efficiency of the national electricity system as a whole

Over time, the draft rule is expected to improve the efficiency of the national electricity
system as a whole by influencing the decisions consumers and Market Participants
make in respect of the electricity market. For example, the increased penetration of
advanced meters may enable:

. consumers to better understand their electricity consumption and, if they choose,
to change their usage to save money or take up new products and services that
better reflect their needs and preferences. Depending on what price structures are
offered by retailers, a consumer with an advanced meter could choose to remain
on a flat rate retail price or could choose from a range of other offers from its
current retailer or another retailer;

. DNSPs to implement network prices that better reflect the costs associated with
each consumer's use of the electricity network. The Commission's recent final
determination on distribution network pricing contained analysis that estimated
that cost reflective network prices could result in 80 per cent of consumers facing
lower network charges over the long term. This is on the basis of more informed
consumer choices leading to more efficient utilisation of the network which
would require less investment in network infrastructure over time; 62

. consumers to switch electricity retailers more quickly (through remote meter
reading) and the more efficient disconnection/ reconnection of consumers'
supply, resulting in a more efficient operation of the retail market; and

. DNSPs to respond more quickly, and at lower cost, to power outages or poor
supply quality where the advanced meters are used to support grid management
technologies, which may lead to improved reliability and quality of electricity

supply.

62 See http:/ /www.aemc.gov.au/Rule-Changes/ Distribution-Network-Pricing-Arrangements.
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2.2.2 Assessment of the draft rule against the NERO

Any changes to the NERR must satisfy two tests under the NERL.

Under section 236(1) of the NERL, the Commission may only make a rule if it is
satisfied that the rule will, or is likely to, contribute to the achievement of the National
Energy Retail Objective (NERO). The NERO is set out in section 13 of the NERL as
follows:

“The objective of this Law is to promote efficient investment in, and
efficient operation and use of, energy services for the long term interests of
consumers of energy with respect to price, quality, safety, reliability and
security of supply of energy.”

Under section 236(2)(b) of the NERL, the Commission must, where relevant, also
satisfy itself that the rule is:

“compatible with the development and application of consumer
protections for small customers, including (but not limited to) protections
relating to hardship customers.”

This second requirement is referred to as the 'consumer protections test'. Where the
consideration of consumer protections test is relevant in the making of a rule, the
Commission must be satisfied that both the NERO test and the consumer protections
test have been met.®3 If the Commission is not satisfied that both tests have been met,
the rule cannot be made.

NERO test

Because the requirement to promote efficiency in the investment in, and efficient
operation and use of, electricity/energy services for the long term interests of
consumers is a common requirement in both the NEO and the NERO, the Commission
is satisfied that the draft rule will, or is likely to, contribute to the achievement of the
NERO for the reasons set out in section 2.2.1.64

Consumer protections test

A number of consumer protections are relevant to this rule change request, including
those provided for by:

. the NERR;

63 Thatis, the legal tests outlined in section 236(1) and 236(2)(b) of the NERL.

64 Under section 236(2) of the NERL, for the purposes of section 236(1) the AEMC may give such
weight to any aspect of the NERO as it considers appropriate in all the circumstances; and where
relevant, the AEMC must satisfy itself that the rule is compatible with the development and
application of consumer protections for small customers, including (but not limited to) protections
relating to hardship customers; and the AEMC must have regard to any relevant MCE statement of
policy principles.
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. the general law, eg Australian Consumer Law;

. retail energy laws and regulations of jurisdictions participating in the NECF
(which currently includes the ACT, NSW, Queensland (from 1 July 2015), South
Australia and Tasmania) and, where relevant, of jurisdictions not yet
participating in the NECF (Victoria).6®

The classes of consumer protections that are relevant to the draft rule amending the
NERR are:

. safety and disconnection of the supply of electricity to a small customer's
premises, given the potential ability for DNSPs and retailers to remotely
disconnect or reconnect a small customer's premises;

. interruption of the supply of electricity to a customer's premises, where a
customer's existing metering installation is replaced with a new one as part of a
"new meter deployment";

. minimum standard terms and conditions for retail contracts, given that these will
be amended to more clearly reflect the role of the retailer with respect to
metering services;

. obtaining consent from customers, given the ability for customers to "opt out" of
having their metering installations replaced under a new meter deployment, or
alternatively to give their consent under a market retail contract to having their
metering installation replaced; and

. provision of information to consumers, given that small customers will be
notified of new meter deployments and their right to opt out of having their
meter replaced as part of a new meter deployment.

The Commission is satisfied that the draft rule is compatible with the development and
application of these consumer protections for small customers because it maintains
existing relevant consumer protections and in relation to several areas, for example
customers who require life support equipment, the draft rule enhances consumer
protections.

2.2.3  More preferable rule

Under section 91A of the NEL and section 244 of the NERL, the Commission may make
a rule that is different (including materially different) from a market initiated proposed
rule if it is satisfied that, having regard to the issue or issues that were raised by the
market initiated proposed rule, the more preferable rule will or is likely to better
contribute to the NEO and the NERO, respectively.

65 Relevant Victorian energy laws include the Electricity Industry Act 2000 (Vic) and the Electricity
Retail Code. Relevant Queensland energy laws include the Electricity Act 1994 (Qld) and the
Electricity Industry Code. We also considered relevant electrical safety legislation and regulations
in NECF and non-NECF jurisdictions.
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While the Commission’s draft rule is a more preferable rule, it incorporates many
elements proposed by the COAG Energy Council in the rule change request.

The Commission is satisfied that the draft rule will, or is likely to, better contribute to
the NEO and the NERO than the COAG Energy Council's rule change request. Several
aspects of the draft rule differ from what was proposed by the COAG Energy Council
in its rule change request. In particular:

. In recognition that advanced meters can provide consumers and the market with
significant long term benefits, the draft rule requires that all new metering
installations installed for small customers meet the minimum services
specification (subject to an ability for AEMO to grant an exemption in certain
limited circumstances). The application of the minimum services specification to
all metering installations installed at a small customer's premises differs to the
COAG Energy Council rule change request which proposed that the minimum
services specification be binding only if prescribed by a jurisdiction.6®

. The draft rule does not provide for jurisdictions to introduce regulation to
prescribe exclusivity for one or more, or a class of, Metering Coordinators to
coordinate metering services for some metering installation types.®” The
Commission considers that the COAG Energy Council's concerns will be
addressed by alternative means in the draft rule.®® Further, the purpose of this
rule change is to facilitate competition in the provision of metering services. This
objective is achieved in part by removing exclusivity arrangements, and allowing
any party that meets the applicable registration requirements to be appointed to
the Metering Coordinator role;

. Complexity for small customers is minimised by the draft rule by requiring
retailers to appoint a Metering Coordinator for small customer connection points
and not, as proposed by the COAG Energy Council, allowing small customers to
appoint their own Metering Coordinator and imposing a range of obligations on
retailers to facilitate that choice by small customers;

. The draft rule enables a smooth transition for Victorian consumers to the new
arrangements by including Victoria in the national framework from the outset,
rather than allowing for an additional period during which DNSPs could
exclusively perform the role of Metering Coordinator at the connection points of
small customers as proposed by the COAG Energy Council.

66 COAG Energy Council, rule change request, October 2013, p15.

67 Ibid., p17.

68 The Commission understands that the purpose of the COAG Energy Council's proposed

exclusivity arrangements is to mitigate the risk that: competition does not emerge in a particular
market segment of region; consumers could be adversely affected by competition because the costs
of type 5 or 6 metering services are expected to increase; and/or a market could be created for the
provision of type 5 and 6 metering services, if small customers are able to opt out of having a
metering installation that meets the minimum services specification installed at their premises.
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The draft rule establishes a consistent framework across the NEM for the provision of
metering services, which can be expected to benefit:

. consumers, through potentially lower metering charges due to increased
competition for the provision of metering services and more efficient operation of
the electricity market;

. Market Participants, through potentially lower regulatory and transaction costs;
and
. Metering Coordinators, through the ability to generate economies of scale across

jurisdictional boundaries.

Appendices A to G explain in greater detail the reasoning for making the draft rule,
and why the draft rule is expected to better contribute to the achievement of the NEO
and the NERO than the rule proposed by the COAG Energy Council.

2.3 Assessment framework

This section sets out the analytical framework that the Commission has used to assess
the rule change request.

The Commission’s assessment approach is based on the NEO and the NERO. The
requirement to promote efficiency in the investment, operation and use of
electricity/energy services for the long term interests of consumers is common to both
the NEO and the NERO. The criteria below have therefore been used to assess the
proposed changes to both the NER and NERR.

To assess whether the draft rule promotes efficiency in the investment, operation and
use of electricity /energy services for the long term interest of consumers, the
Commission has applied the following assessment criteria:

. Competition: Whether the draft rule promotes incentives for parties to supply
consumers with metering services and other energy products and services that
consumers want at a price that reflects the efficient costs of doing so.

. Transparency and predictability: Whether the draft rule promotes confidence in the
market by providing a regulatory framework under which roles and
responsibilities are clearly defined, and parties, including consumers, have
sufficient information to make decisions.

. Administrative burden and transaction costs: Whether the draft rule sets out a
framework that is as simple and practicable as possible in the circumstances, and
without excessive regulation that might impose unnecessary complexity, risks or
costs for consumers.

. System integrity: Whether the draft rule upholds the operational objectives of the
NEM, as outlined in the NEO, particularly with regard to the quality, safety,
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reliability and security of energy supply and the national electricity system as a
whole.

The Commission's application of each of these criteria is described below.
2.3.1 Competition

The Commission has assessed whether the draft rule supports the development of
competition for the provision of metering services. In particular, whether the
framework is likely to:

. provide sufficient incentives to establish a workably competitive market;

. support the development of a NEM-wide market by minimising jurisdictional
differences where possible and recognising that in some circumstances, for
example in regional or remote areas, competition may not emerge as quickly;

. encourage parties to negotiate regarding access to the services enabled by
advanced meters;

. minimise distortions to competition which may arise due to interactions between
the regulated and competitive segments of the market, eg where DNSPs are
providing services in the competitive market; and

. support innovation and efficient investment in advanced metering and energy
services and whether this, in turn, is likely to have the effect of:

—  encouraging retailers to offer consumers retail energy services that align
with the consumer's needs and preferences at a price that reflects the
efficient cost of doing so; and

—  encouraging energy service companies to offer consumers energy products
and services that align with the consumer’s needs and preferences at a
price that reflects the efficient cost of doing so.

The Commission is of the view that the draft rule will support the development of a
competitive market for the provision of metering services in the NEM that can achieve
the objectives listed above. Through competition, the Commission expects that the
benefits of advanced metering will accrue across the supply chain. A NEM-wide,
competitive market would be expected to reduce transaction costs for Market
Participants and increase efficiencies and economies of scale, which would be passed
on to consumers in the form of lower costs, increased innovation and improved service
outcomes.
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2.3.2 Transparency and predictability

Transparency and predictability are integral to the success of a competitive market for
the provision of metering services. The Commission has assessed whether the draft
rule supports the development of a market that:

. provides Market Participants with the confidence and willingness to invest in
advanced metering technologies and services;

. provides all parties, especially consumers, with sufficient information to make
decisions; and

. encourages consumer participation and choice of energy products and services
that reflect individual needs and preferences.

The draft rule is expected to provide a regulatory framework that is transparent and
predictable for consumers and Market Participants to achieve these objectives. For
example, the establishment of a minimum services specification will provide a clear
understanding of the minimum service capability that is required to operate in the
market.

2.3.3 Administrative burden and transaction costs

Transaction costs are those incurred when entering into an arrangement for the supply
or purchase of a product or service. The Commission has assessed whether the draft

rule:

. is a proportionate response to regulatory and administrative barriers to
investment in, and uptake of, advanced meters and the services they enable; and

. is simple and practicable from a consumer's perspective, and allows them easy

access to information to make decisions about the service offerings available to
them.

A fundamental aspect of the proposed framework is the development of a competitive
market for advanced metering services. The success of this market is undermined if
regulation is excessive, complex or ambiguous. Such regulation can impose
unnecessary risks and costs for businesses, which will inevitably be passed on to
consumers in the form of higher prices.

While the model is complex, the Commission has sought to minimise changes to the
current rules and keep the arrangements as simple as possible. The Commission is of
the view that the draft rule provides the minimum regulation necessary to achieve the
intended objectives of the rule change request. It also aims to promote consumer
engagement with retailers and other energy service companies, which will encourage
competitive discipline on the price and quality of services provided to them.
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2.3.4 System integrity

The development of a market for the provision of metering services should not
undermine the quality, safety, reliability and security of the national electricity system
and the supply of energy services to consumers. The Commission has assessed
whether the draft rule:

. is clear about the role that relevant parties have in helping to ensure the safe and
efficient operation of the national electricity system and the provision of energy
services to consumers; and

. allows DNSPs to continue to meet their obligations regarding the safety and
operation of the network.

The Commission is of the view that the draft rule maintains, and in some cases
strengthens, existing regulation to support the integrity of the national electricity
system and the delivery of energy services to consumers.

2.4 Other requirements under the NEL and NERL

The Commission’s consideration of other NEL and NERL requirements is described in
Appendix G.
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3 Expected outcomes for consumers

The new arrangements set out in the draft rule provide the foundation for a broad
energy market reform program focussed on giving consumers opportunities to better
understand and take control of how they use electricity and the costs associated with
their usage decisions.

The AEMC and other parties are working on a number of changes to the regulatory
framework to support this objective, including network pricing arrangements,
consumer protections and access to energy consumption information. A number of
these projects are described in further detail in Chapter 1. Under this new regulatory
framework, retailers, DNSPs and energy service companies will be able to offer a
greater range of services that meet consumers’ preferences and needs.

Accumulation meters, the most common type of meter used in residential and small
business premises across the National Electricity Market (NEM), give consumers little
opportunity to understand and manage how they use electricity. Advances in metering
technology, and the energy products and services this technology enables, can give
consumers more choice and control. With the right technology, information and price
signals, consumers are better able to make decisions about how and when they use
electricity, and manage the costs of those decisions.

Greater consumer choice around energy use and the adoption of new technologies can
influence the future direction of Australia’s electricity system. New and emerging
technologies like real-time energy usage displays and portals, smart air conditioners
and in-home storage systems will facilitate a wider range of ways for consumers to
manage their electricity consumption, particularly during peak demand periods.
Electricity consumption decisions made at the household and small business level can
lead to greater system efficiencies and cost savings for all consumers.

3.1 Outcomes for consumers under the current arrangements

The primary purpose of a metering installation is to measure the flow of electricity to
generate data for settlement of the wholesale electricity market and customer billing.

The oldest and most common type of electricity meter used in residential and small
business premises across the NEM is the accumulation meter. Accumulation meters
perform only a basic metering function - they record the total amount of electricity
used, but not the time at which it is used. These meters must be read manually at the
premises by a meter reader. The consumer is billed for the difference between meter
readings over a period of time, which is usually about three months to match the retail
billing cycle.
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As a consequence, the majority of residential and small business consumers in the
NEM:

. are charged a flat rate for electricity consumption regardless of when the
electricity is used, which, in many cases, will not reflect the actual cost of
producing and transporting electricity at that time;

. have limited information available to them from which to make informed
decisions about their electricity consumption and associated costs;

. are limited in the energy product and service offerings available to them;

. may experience lengthy transfers when switching retailers, because the current
practice is to transfer the consumer only after an actual read of electricity
consumption has been recorded;

. may be billed on an estimate of, rather than actual, electricity consumption, eg if
the meter reader is unable to access the premises due to a locked gate or other
obstacle.

The current NER provisions allow for, and potentially encourage, the continued
installation of accumulation meters and therefore does not fully support a consumer’s
ability to monitor, manage and adjust their electricity consumption. On a larger scale,
this restrains the efficient operation of the electricity system, which affects the prices
that all consumers pay for the electricity they use.

3.2 Outcomes for consumers under the draft rule

Technological innovation has meant that meters can now do much more than just
measure the flow of electricity. Advanced meters measure both how much electricity is
used and when it is used - in near real time. Depending on the functionality of the
metering installation, the ability to send and receive data remotely enables data on
electricity consumption, electricity outages and other information on the performance
of the distribution network to be obtained almost instantaneously. This information
can help DNSPs lower costs and better manage the reliability of electricity supply. A
variety of services such as remote meter reading, remote access to appliances and
different pricing options can also be enabled by advanced meters.

Advanced meters are an enabling technology. Like a mobile phone or a pay TV box,
they are the physical infrastructure that enables consumers to use a service that they
value. Advanced metering technology is a tool that can help consumers monitor,
manage and adjust their electricity consumption and, importantly, capture the value of
doing so, if they so choose.

The draft rule establishes a framework to facilitate a market-led deployment of
advanced meters. This approach is based on evidence that competition, as opposed to
regulation, is more likely to drive innovation in products and services and facilitate the
deployment of advanced meters and services to consumers at the lowest possible cost.
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Under a competitive framework, consumer choices and preferences will influence the
level of penetration of advanced meters and the types of products and services that are
offered.

All new and replacement metering installations provided for small customers must
meet the minimum services specification (subject to a limited AEMO exemption
power). A small customer will have an advanced meter installed:

. when they choose a