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1 DOCUMENT CONTROL

1.7 Version Control

Version Date Description

Release 1.0 October 2007 Based upon the Minimum State-wide Functionality
Specitication, Version 6.6, dated 29 September
20G7, endorsed by the Victorian AMI industry
Steering Committee on 10 October 2007.

Release 1.1 September 2008 As recommended by the Victorian AMI Industry
Steering Committee on 11 August 2008.

1.2 Citation
An appropriate citation for this specification 1s:
“Minimum AMI Functionality Specification (Victoria)”

1.3 Approval

‘This specification has been approved by

Date \ ‘ \ )
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2 INTRODUCTION

2.1 Background

In early 2006, the Victorian Govermnment formally endorsed the deployment of Advanced Meiering
Infrastructure {AMI) 1o 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 Iegislative 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 sysiems
deployed in Victoria

2.3 Scope of application

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

The requirements in this specification apply to AMI systems, These requirements are minimum
requirements only and do not limit the implementation of AM/ systems that have functionality and
performance that exceed the requirements of this specification.
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3
3.1

INIMURM FUNCTIONALITY REQUIREMENTS

Applicable meter configurations

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

{2)
(3

(3)

)

single phase, single element;

single phase, single element with ntegrated controlled load contactor;

three phase direct connect;

three phase direci connect with integrated single phase centrolled load contactor;

three phase direct connect with integrated relay for operation of an external three phase
controlied load contactor: and

three phase CT connect (excluding supply contactor).

() Al merer types shall meet the relevant requirements of AS62052.11, AS62053.22, AS6Z053.21,
and any pattern approval requirements of the National Measurement Institute.

3.2

Metrology

(a) The following requirements shall apply (o all AMT meters:

3]

(3
)

(5

(6}
{7

single phase meters to be two quadrant meters and separately record active energy for import’
and export in rrading inrervals,

three phase meters to be four quadrant meters and to separately record active and reactive
energy, import and export in trading intervals;

record lotad accumulated energy for each recorded channel of interval data;

the resolution for collection of interval energy data shall be at least 0.1 kWh for active energy
and 0.1 kVArh for reactive energy;

the resolution of energy consumption displayed on a meter's display shall be at least 0.1 kWh
and 0.1 KV Arh for direct connected merers;

for all meters, a minimum storage of 35 days per channel of interval energy dafa; and

all channels of interval energy data shall be able o be read locally as well as remotely read.

(5) An AMI merer shall be capable of meeting the requirements (including accuracy) of fype 4, type 5
and fype 6 meters (non-TOU capability).

(¢) The valugs to be recorded for import and export are actual vaiues at the Connection Point for
direct conmect meters®,

(d) It shall be possible to remotely and locally select or configure whether import interval energy daia
is recorded or not.

(e) Tt shall be possible to remotely and locally select or configure whether reactive energy interval
energy data is recorded from three phase mefers or not.

1t 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 For example, if a customer has local generation from photovoliaic 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 imparted 2 KWh from the cusiomer, although the mathematical total for the half hour is 1 kWh sxported,
the aciual values recorded for that half hour would be, Export — 3 kWh, Import — 2 kWh
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3.3

(&)

(b)

(h

(e)

3.4

When a mierer has the Tmport Inferval Energy Data Recording setting set to disabled and import
energy iy detected, an Import Energy Detected event shall be recorded in the AMI systen.
Remote and local reading of meiers

When meters are remotely read, the meter’s fotal acoumulated energy per collected channgl shall
he able to be collecred by the AMI sysrem at least once every 24 hours,

Where melers are remotely read the inferval energy dara per collected channel shall be able to be
collected by the AMI systeni at least once every 24 hours.

When metery are locally read, the mefer's total accumulaied energy per collecied channel and the
interval energy daia per collected chanmel shall be able to be collected.

For individual reads of merers, it shall be possible to select up to 35 davs of inferval energy data
to he collected per channel.

The following shall also be able to be remotely and/or locally collecied from the meter:
{1y setfings;

) mm)a;

3y date;

4y status indicators; and

(5) events logs.

Note that Appendix A details the events, settings and status indicators.

Supply Disconnect and Reconnect’

3.4.1  General Requirements

(a)

(k)

(e)

(d)

(e}

All merer types excluding C7 connected meters shatl have a supply contactor.

The AMI system shail support both local and remote disconnection, and local and remote
reconnection of customer supply via the supply contacter. When an AM/! merer performs a
disconnect eperation, all outgaing circuits from the meter shall be disconnected,

To confirm the current state of a meter, the AM/ system shall support “on-demand” remote polling
of the meter to determine whether the supply contactor is open or closed.

The AMI svstem shall complete on-demand polling commands, returning the supply contactor
position status, with the performuance levels set out in section 4,

The meter shall provide clear Tocal visual indication of the staius (open/closed) of the supply
CONIACtcr.

3.4.2 Disconnect

{a)

The AMI system shall support both iocal and remote customer supply disconnect functionality,

% The meter time and date needs ta be cross referenced to an upsiream system
* The term “connect” is eguivalent to the term “re-energisation” used in National Eleciricity Marke! documents.
Similarly the term “disconnect” is equivalent to the term “de-energisation”.
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{b) For remore disconnects, the AMI system shall complete the disconnect command, returning the
supply contactor position status, within the performance levels set out in section 4.
34721  Local Disconnect’

{a2) Local digconnect via the merer shall only be able 1o be performed by an authorised technician.
Unauthorised persons shall be physically prevented from operating the suppfy contactor to
disconnect supply.

(b} The AMJ system shall support the tollowng:
(iy opening of the supply contacior performed locally;

2y remoie communication of the status f{open/closedy of the supply contacror (f AMI
communications are active) from the merer 1o the NMS; and

3y event logging by the AM! sysrem of the local disconnection at that merer.

34272 Remoie Disconnect
(a) The AM/ sysiem shall support the following;
ity opening of the supply contacior performed remotely;

(2) remole communication of the status (openfclosed) of the supply contacior (if AMI
communications are active) from the meter to the NMS, and

(3) event logging by the AM/J sysrem of the remorte disconnection at that meter,

343 Reconnection

{a) The AM/ system shall support both local and remote customer supply reconnection functionality.

{b) When a command is performed remotely, the AMT sysiem shall complete the command, returning
the appropriate meter status to the NMS, within the performance levels set oul in section 4.

3.4.3.1  Local reconnection

{a) Reconnection via the meter shall only be able to be performed locally by an authorised technician.
Unauthorised persons shall be physically prevenied from operating the supply conracior 10
reconnect supply.

(by The AMI system shall support the following:
(1) closing of the supply contactor performed locally;

2y remote communication of the status (open/closed} of the supply conractor (f AMI
communications are active) ftom the meter to the NMS; and

(3) event logging by the AM/I system of local reconnection at that mefer.

3.4.3.2 Remote reconnection

{a) For safety, the mefer shall suppaort an auto-disconnect function if Joad is detected flowing through
the meter upon remote closing of the supply contacror.

3 The circumstances in which local disconnection may occur include (but is not limited 1) 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 meler is Installed; however the communications infrastructure has not been rolled out or has failed.
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{by The AMI sverem shall support the Tollowing:

(13 Closing of the supply contacror performed remotely;

2y Remote communication of the status (onen/closed) of the supply contactor trom the meter 16
the NAMS:
3y Event logging by the AMT sysiem of remote reconnection;

4y Meter will auto-disconnect if more than “X7 Watts of load is detected flowing through the

the supply confacior is remotely closed, where:

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

(i), Y7 range: |- 3,600 seconds, remotely and jocally settable in | second
increments;

{ifl). “Z" range: 1- 3,600 seconds, remotely and locally settable in 1 second
increments;

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

(v). Remote alarming (o the NMS that the meter has anto-disconnected; and

{vi). Event logging of auto-disconnection.

3.5 Time Clock Synchronisation
(a) Date and sime within merers shail be maintained within 20 seconds of Australian Bastern Standard

Time.

3.8 Load Conirol

3.6.1  Load confrol Groups

(2} All joad conirol, whether controlled load (section 3.6.2) or wrility controi of other load {section
3.6.3) shall be able to respond (o group commands and individual oad control commands. Group
commands may be delivered by broadeast.

(by Groups shall provide for & minimum of 20 primary groups (for use by Distributors), 200
secondary groups (For use by Distributors) and 200 teriiary groups {for use by Refailers),

(cy The 200 tertiary groups are 1o be allocated across the reraifers to allow several groups per refailer.

3.0.2  Controlled load management at meters

(2) The following are the features required of single phase or three phase mefers with an inlernal
controlled load contactor and three phase meiers equipped to operate an external controlled load
contactor:

(13 The controlled load contactor shail be remotely and locally programmable to respond to one
primary group, one secandary group and one tertiary group,

{2y Storage in the meter of 1 set of 5 “turn on” and “turn off” times applicable to weekdays and 1
set of 5 “turn on” and “turn of” times applicable to weekend days;,

3y “Turn on” and “turn off” fimes are remotely and locally settable for each meter individually
and in groups through the AM/I communications system;

() Meters shall recognise “turn on” and “turn off” commands that will override the switching
=] A o i
program stored in the meter. The “turn on™ and “turn off” functionality shall be individually
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&)

(6)

)

(&)

3.6.3

addressable or by groups. The action of receiving a remote “turn on” or “nam of 7 command
shall disable or override the preset time based “wmrn on” and “turn off” schedule for a
programmable period between 0 and 2,880 minutes, settable in T minufe increments;

Meiers with an integrated single phase controlied load contactor are ie have “boost”
funcrionality. This functionality shall be able to be remotely and locally enabled or disabled.
When the mefer's “boost” function is activated, the merer will energise the controlled load for
a preset time, which s remotely and locally programmable from 1 to 6 hours in half hour
increments.  When the Boost Primacy setting is set to disabled and a Controlied Load

Override “turn off” command per section 3.6.2.a (4) is active within the meter, activation of
the meter's “boost” function will not energise the controlled load;

Meters with integrated single phase controlled load contactor shall have a controlied load
contactor with a minimum current rating of 31.5 A resistive (AC! rating} and 2 nominal
voltage rating of 230 Vac®

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 exfernal load conirol contactor;
and

The meter shall provide clear local visual indication of the status (open/closed) of the
controlled load contactor.

Utility Control of Other Load

{a) The AMI system shall have the capability to communicate to “other load contrel” devices through
the AMI communications network. The following are the requirements of these “other load
contral” devices:

i

(3)

3]

3.6.4
{a) As

“Other load control” devices shall be remotely and locally programmable to respond to one
primary group, ane secondary group, and one tertiary group;

Storage in the “other load control” devices of 1 set of 5 “turn on™ and “turn off” times
applicable to week days and 1 set of 5 “turn on™ & “tumn off” times applicable to weekend
clays;

“Turn on™ and “turn off” times are remotely and locally settable individually and in groups,
through the AMT communications system; and

Recagnition of “turn on™ and “turn off” commands that will override the stored switching
program. The “turn on” and “twrn off” functionality shall be individually addressable or by
groups. The action of receiving & remote “turn on” or “turn of " cormmand shall disable or
override the preset fime based “turn on” and “turn off” schedule for a remotety and locally
setfable period between 0 and 2,880 minutes, settable in | minute increments.

Random Load Control Switching Delay

specified in Table 1, certain load control switching, whether centrolled load management at

meters {section.3.6.2) or uiility control of other load (section 3.6.3), shall be randomly delayed up
¢ a maximum configurable period of time, from 0 to 60 minutes, which shail be remotely and
focally settable in I minute increments:

® The tolerance on the rated voltage is as per the Elsctricity Distribution Code
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C“uarn on’’ “Hurn off”

Load O - Random Random
-oad Control Type Switching Delay Switching Delay
active active

Controlled load management at meters — programmed Yes No
switching
Controlled load manacement at merers — individual meter . e
o RSELREAINSRAL BRSCERE lll(lll(l&‘._\.'l!jbili [E3 S L G o e g ] RQIVIGual /s fc,r l’\lo N()
override command
Controlled load management at meters — primary and Yes No
secondary group mefer override command
Controlled load management at meters — tertiary group Veg Yoo
meter averride command
Utility control of other load — programmed switching Yes No
Utility control of other load - Individual device override No No
command
Uriliry control of other load — primary and secondary group Yoy No
device override command
Utility control of other load — tertiary group device override Yes Yeg
command

Table 1 - application of random switching delay to controlled load
3.7 Meter Loss of Supply detection and outage detection

{a} All AMI systems shall include a means of detecting loss of supply 1o meters including those at
individual customer’s premises.

(b} When a merer loss of supply or outage is detected it is {o be alarmed to the NMS as soon as
possible.

3.8 Guality of Supply & other event recording

(a) Al AMI systems are to have the capabiiity to record and store the 100 most recent Quatity 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 ime of the beginning of the event, and the date and rime of the end of the event.

3.8.1 Meter Loss of Supply

{a) The trigger for a meter loss of supply event is when the supply voltage reduces to a point where the
meter shuts down. The meter must continue to operate down to a voltage of at least 80% of
nominal voltage.

3.8.2 Undervoltage & overvoltage recording

{a) Undervoltage and overvoitage 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 +53% to +20% in 1% steps.

(b)Y All events of a period equal to or longer than the undervoltage/overvoltage time threshold setting,
which may be in the range of 1-60 seconds in 1 second increments, shall be recorded.
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{(cy For cach undervoltage eveni the minimum veltage that ocourred during the perod shall be

recorded. For cach overvoltage event the maximum voltage that occwrred during the period shail
be recorded. Tor thres phase merers, the phases affected shall also be recorded.

3.8.3 Events for daily collection

(a) For each meter the following events shall be recorded in the AMY system and be available for daily
collection:

(iy Meierloss of supply,

(2} Boost activaied;

(3) Tamper detected;

@) the supply coniacior has changed state — open or closed — for any cause;

3y Import Energy detected;

6y Controlled ioad override;

(7 HAN evenis as detailed in 3,10 and 3.10(1); and

%) Whenever there is a change of AMT meter settings that is performed locally or remotely,
3.8.4 {ther events

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

3.9 Supply Capacity Control

(a) 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 mefers {ie: does
not apply to CT connected meters).

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

353 Normat supply capacity limit operation

3.9.1.1  When energy is exported from the network to a customer

(a) The supply contactor shall open if the average kW demund across the last X number of frading
intervals is greater than the demand limit (Y kW), where:

X is setiable from 1 to 10 rrading intervals in increments of 1 trading interval; and

Y is settable from 0.5 10 99 kKW in increments of 0.5 kW .

3.9.1.2  When energy is imported from a customer to the network

(ay The supply coniactor shall open if the average kW demand across the last U number of trading
intervals is greater than the demand limit (V kW), where:

U is settable from 1 to 10 trading intervals in increments of | trading interval; and

\Y is settable from 0.5 te 99 kKW in increments of 0.5 kW.

3.9.1.3 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 supply contactor has opened due to the demand having exceeded the demand limit, the
supply contactor shall remain open for a period of T minutes (where T is settable from [ to 60
minutes in 1 minute increments) and then automatically reclose.
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{¢) The disconnection and any subsequent reconnection shall be recorded ws events as described in
section 3.8.4.

3.9.2 Emergency supply capactty Hmit operation when energy is exported from the setwork
to & cusiomer

{#) The AMI systern shall have the capabibity to remotely and locally activate or de-activate the
emergency supply capacity Lmit in AMT meters by either primary or secondary groups of mezers,
or by commands sent to individual metery,

{by When the emergency supply capacity limit is activated this will then take precedence over the
normal supply capacity limil. except where the normal supply capacity {imit is lower than the
emergency supply capacity limit,

(¢} The emergency supply capacity limit functionality in AMI merers must be capable of being
remotely and locally enabled or disabled for selected mefers.

() When the emergency supply capacity timit is activated, the supply coniacrer shall open if the
average KW demand across R minuges is greater than the emergency supply capacity limit (S kW)

where:
R is settable from O to 60 minutes in increments of | minute; and
S is seftable from 0.5 KW to 99kW in increments of 0.5 kW,

{e) If the supply 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 | minute increments) and then automatically reclose.

3.10 interface to Home Area Network (HAN)

{a) Al direct connected AMJ meters shalf be certified to operate as an Energy Service Portal (ESP) as
detailed in the ZigBee® Alliance Smart Energy Profile (SEP) Specification (Ziche@ Document
Numbers 07535614 and 084914¢03).

{h} Fhe ESP shali operate in the 2.4GHz ISM band and comply with the Radiocommunications (Low
Interference Potenfial Devices) Class Licence 2000 as amended - made under sections 132 and
135 of the Australian Radiccommunications Act 1992, The ESP shall operate with an effective
radiated power of at least 30mW.

{c) The ESP shall be configured to operate in a Utility Private HAN and shall suppost all ESP
mandatory and optional clusters.

(&) Communications to all HAN devices shall first require that those devices join the Utlity Private
HAN using the secure key establishment method.

{e) The ESP shall be capable of interacting with a minimum of 16 Smart Energy Profile certified
devices that have joined the Utility Private HAN., The AMI system shall support an average of 3
HAN devices per ESP.

{f) The AMI svstem shall enable the interactions between the head end and the ESP as detailed in the
SEP.

{2} The AMI system shall provide to the ESP, and the ESP shall store, the tariff information required
to allow the ESP to populate the fields in the SEP publish price comimand for implementation of a
TOU tariff (with at least 1 set of 7 TOU periods for weekdays, 1 set of 7 TOU periods per
Saturday and | set of 7 TOU pertods per Sunday) and critical peak price notification.

(h) The meter shall record as an event when tariff informatien is updated or changed in the ESP.

(i) The meter shaif record as an event any confirmation or status response (arising from a command
from the AMI system) that the ESP receives from HAN devices, triggered by:
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(1} a message confirmation {as detailed in the SEP) from a HAN device
(2) a load control report event status (as detailed in the SEP) from a HAN device

(%) a notification that a HAN device has joined or failed to join the Utility Private HAN

3.11 Tamper Detection

(at The AM{ svstem shall be capable of detecting and recording ns an event attempts (o tamper with
the meter.

3.12  Communications and data security

(a) The AMI system shall ensure all communications between system components shall be secured in
such a way as to prevent unautherised interception and modification.

{by All device elements shall contain the necessary security to preven{ unauthorised access or
modification of data.
3.13  Remote Firmware Upgrades

(a) The AMI svstem shall have the capability to remotely upgrade the firmware in AM/ system devices
. . — (i o\ .
including data concentrators and mefers (and ZigBee © Energy Services Portal).

(b} Tt shall be possible to remotely change firmware without impacting the metrology functions of the
meter.
3.14  Self registration ot meters

(a) Meters shall have the capability to self register with the NMS.
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4 PERFORMANCE LEVELS

The foliowing are the AM/ svstem performance levels required,

{a) These performance levels apply to the complete AMY sysrem, but not [0 any upstream sysiems or
downstream systems.

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

(¢ It is noted that an AM/ svsrem may include communications links provided by third parties such as
telecommunications carriers and which are outside of the control of the party that operates the
AMI systen.

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

(a) The following are the performance levels required for the daily collection of the previous frading
day’s inferval energy data and roral accumulated energy (as required in section 3.3}

(13 Al data from 99% of meters within 4 hours after midnight; and

{2y All data from 99.9% of meters within 24 hours after midnight.

4.2 Performance levels for remote reads of individual melers

{a) The performance level of an individual read (refer to section 3.3) applies to the coflection of seven
deavs of interval energy data and the current fotal accumulated energy from a particular AM/
meter. The performance levet required is:

(1) Action performed at 90% of merers within 30 minutes;
{2} Action performed at 99% of meters within 1 hour; and
{3} Action performed at 99.9% of merers within 6 hours.
(b} The total number of individual merers read in any 24 hour period can be up to 2% of the installed,
operational AM/ meter population.
4.3 Performance levels for remote connect/disconnect
{0y The performance level required for individual meters is:
(13 Action performed at 90% of meters within 10 minutes;
(2) Action performed at 99% of meters within | hour; and
(3) Action performed at 99.9% of meters within 6 howrs.
(b) The total number of connects/disconnects commands to individual meters in any 24 hour period
can be up to 2% of the installed, operationat AMT meter population.
4.4 Performance levels for remote load contrel commands

(a) The actions covered in this catcgory are specified in section 3.6 for Controlled LLoad Management
and for Uriliry 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.
(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 [ hour; and
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{3y Action performed at 99.9% of meters within 6 hours.

{c} ‘Fhe total numher of foad control commands to individual meters in any 24 hour period can be up
0 2% of the installed, operational AM{ meter population

4.5 Performance levels for Meier loss of supply and outage detection

(a) Alarms to be received within one hour for 90% of merers.

4.6 Performance levels for emergency supply capacity limiting

(a) The actiions 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 merers within 10 minutes; and
(2) Action performed at 99% of meters within 1 hour.
(by For commands sent to individual merers, the performance level required is:
(1) Action performed at 90% of meters within 36 minutes;
(2) Action performed at 99% of merers within 1 hour; and
{(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.
4.7 Performance levels for remotely altering settings in meters
(a) The performance level required for individual mezers is:
(1) Action performed at 90% of meiers within 30 minutes;
(2} Action performed at 99% of meters within | hour; and
(3) Action performed at 99.9% of meters within 6 hours,
(b} The total number of commands to alter settings at individual merers in any 24 hour pericd can be
up to 2% of the installed, operational AM/! merer population.
4.8 Performance levels for remotely reading settings and status indicators
from mefers

(a) Performance level required for reading ail 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 total number of commands to read settings and status indicators from individual mefers in any
24 hour pericd can be up to 2% of the installed, operational AM/ meter population.
4.9 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; and
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(3y Action performed for 89.9% of mefers within & hours,

(b} The total number of commands to read the full evert fog pertaining to individual merers in any 24
hour pericd can be up to 2% of the instalied, operational AMI meter population.

{c} Toread the event logs pertaining to all mefers:
{1} The data pertaining 10 99.5% of merers in | week; and

{2) The data pertaining to 99.9% of meters in 2 weeks,

4.10 Periormance levels associated with the Home Area Network (HAN)

{a) The AMS sysrem shall support up to 6 HAN instructions per day being sent to the ESP.
{h) The performance level required for HAN instructions is:
(1Y HAN instruction received by 8% of ESPs in 3 hours:

(2} HAN instruction received by 99.9% of ESPsin 12 hours
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A.

Appendix - List of Events, Settings and Status

indications
D | Events Eraily Reference
collection
required
I} Import energy detected v 3.2(0
2 | Supply contactor opened — local v 3.4.2.1(0)(3)
3 | Supply contactor opened - remoie v 3.4.2.2(0(5H
4 | Supply coniactor closed — local v 34313
5 ¢ Supply contactor closed — remote v 34323
& | Supply contactor opened -~ auto-disconnection v 3.4.3. 204 v)
On Te-energisanon
7 | Supply contactor opened — Supply Capacity v 3.9.1.3(c) and 3.9.2(e)
8 | Supply contactor closed — auto-reclose after v 3.4.3.2(0)3), 3.9.1.3(¢) and
supply capacity control event 3.5.2(e)
9 | Meter loss of supply v 38.1a)
10 | Undervoitage event 3.8.2(a)
11 | Overvoltage event 3.8.2(h)
12 | Controlled load override activated by boost v 3.6.2{a)5)
button
13 | Tamper detected v 3.1
14 | Whenever there is a change of AMI meier 3.8.4{a)
settings locally
I3 | Controlled load override — remote on v 3.6.2{a)(4)
16 | Controlled load override - remote off v 3.6.2{a)4)
17§ Tariff information updated v 3.10(h)
I8 1 Message acknowledgement received by ESP v 31000 D
from HAN device
i9 ZigBee® load conirol report event status v 3.10(1)(2)
20 | HAN device joined uiility private HAN v 3.10(8(3)
21 1 HAN device failed to join utility private HAN v 3.10()(3)
D Setting Available Values Reference
] Import Interval Energy Data recording | Enabled or Disabled | 3.2(f)
2 Reactive energy interval data recording | Enabled or Disabled | 3.2(e)
3 Remote reconnection load detection — 20 to 2,500 Watts, in | 3.4.3.2(b)(4)(1)

power

20W incremenss
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i Setting Available Values Heference
4 Remote reconnection foad detection — I ro 3,600 seconds, in | 3.4.3. 244D
period I second increments
5 Remote reconnection — auto- Enabled or Disabled 3.4.3.2{0% )
disconnection
6 Remote reconnection — auto-disconnect | 1 1o 3,600 seconds, in | 3.4.3.2{b)}4)vi)
active period } second increments
7 Controlied load — Primary Group id Determined by DNSP | 3.6.1{b)
3 Controlled load ~ Secondary Group id Determined by DNSP | 3.0.1{D)
9 Controlied load - Tertiary Group id Determined by DNSP | 3.6.1(b)
[Gto 14 | Controlled Ioad weekday turn on time — | Time. in 24-hour 3.6.2{a)(2)
I through to 5 clock format
1510 19 | Controlled ioad weekday turn off time — | Time, in 24-hour 3.6.2{a)(2)
1 throughto 5 clock format
20 ta 24 | Controlled load weekend turn on time — | Time, in 24-hour 3.6.2(a)(2)
I throughto 5 clock format
251029 | Controlled load weekend turn off time — | Time, in 24-hour 3.6.2{a)(2)
I throughto 5 clock format
30 Random load conirol switching detay 0 to 60 minutes, in | 3.6.4{a)
ninute increments
31 Controlled load override duration 0 to 2,880 minutes, in [ 3.0.2{a)(4)
I minute increments
32 Boost duration I to 6 hours, in A 3.02(a)(3)
hour increments
33 Boost functionality Enabled or Disabled 3.6.2{(a)(5)
34 Boost Primacy Enabled or Disabled 3.6.2(a)35)
35 Undervoltage event recording variance | -5% to -20%, in 1% 3.8.2(a)
threshold increments
36 Overvoltage event recording variance +5% to +20%, in 1% | 3.8.2(a)
threshold increments
37 Undervoitage and Overvoltage time 1 to 60 seconds, in | 3.8.2{b)
threshold second increments
38 Normal supply capacity — Export — 0.5 - 99kW, in 3.9.0.8Ha)
demand limit 0.5kW increments
39 Normal supply capacity — Import — 0.5 -99kW, in 3.9.1.2¢a)
demand limit 0.5xW incremenis
406 Emergency supply capacity — Export — | 0.5 to 99kW. in 3.9.2(d)
demand [mit 0.5k W increments
4] Normal supply capacity — Export — [ to 10 trading 3.9.1.1(a)

intervats

intervals, in | trading
interval increments
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HE); Seiling Available Values Reference

47 Normal supply capacity — Import - P o i trading 3.89.1.2{a)
intervals intervals, in | rading

interval increments

43 Emergency supply capacity — Export — | 0 to 00 minutes, in | 3.9.2(d)
period minule increments

44 Normal supply capacity iimit Enabled or ixisabled | 3.9.1.3(8)

45 Emergency supply capacity limit Enabled or Bhgabled | 3.9.3{c)

46 Normal supply capacity limit — auto- I to 60 minutes, in 1 3.9.1.30)
reclose delay minute increments

47 Emergency supply capacity Hmit — ] to 60 minutes, in 1 | 3.9.2(e)
auto-reclose delay minute increments

I Status indicators (visible at the mefer and collectuble) Reference

] Supply contactor position — open or closed 3.4.1(e)

2 Controlied load contactor position — open or closed 3.6.2{a)(8)
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Glossary

GCEVE energy

Active energy means a measure of electrical energy flow, being the rime integral of the

product of voltuge and the in-phase component of current flow across a connection point
expressed in Wati-hours (Wh) and multiples thereof,
active power

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

AMI (Advanced Metering Infrastructure)
AMI means the infrastructure associated with the installation and oparation 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 instalfation 1s a “merering installation” which conforms with the
minimum functionality and performance requirements of this specification.

AMI system

AMTI system means the AMT metering installation, comymunications network, infrastructure
and all other sysiems required 1o comply with this specification.

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

collect

Collect means Lo retrieve the data recorded in the merer.

communications network
Communications  network means  all  communications  equinment, processes  and
arrangements that lie belween the merer and the NMS.

current iransformer {CT)
Current transformer means a fransformer for use with merers 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.

day
Day means unless otherwise specified, the 24 hour period beginning and ending at midnight
Eastern Standard Time (EST).

distribution network

Distribution network means a network which is not a transmission nefwork,
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distribution system

Pristriburion svstem means a distribution nenwork, 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
Erergy means active energy and/or reactive energy.
energy dafa
Energy data means interval energy data and total accumulated energy,
Fxport
Export means the delivery of energy from the rnenwork to a customer.
HAN Instruction
HAN Instructine: means up to 256 bytes of data (including but not limited to tariff
information, SEP commands or messages} sent to the ESP via the AMT System.
Import

Import means the delivery of energy from an end-use customer into the distribution
nelwork.,
interval energy data

Interval energy date means the data that resuits from the measurement of the fiow 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-muitiples of a rrading inrerval.

inferval meter

Fnterval metfer means a mefer that records interval energy data.

ISM band

ISM band means one of the Industriai Scientific and Medical radio frequency bands as
defined by the International Telecommunication Union in sections 5.138, 5,150, and 5.280
of the Radio Regulations.

Local disconnect

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

market
Muarket 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.

meter
Meter means a device complying with Australian Standards which measures and records
the production or consumption of electrical energy.
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meter loss of supply
Meter Toss of supply means that the power system voltage has reduced to point where the
meter can no longer function, generally because 1t°s power supply has shutdown.

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

metering installation

Mefering installation means the assembly of components and/or processes that are
controfled for the purpose of metrology and which lie hetween the metering poini(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 1o
derive the metering data for a connection point. The metering installation must be classified
as a revenue metering installarion and/or a check metering installation.

melering point
Metering point means the point of physical conneciion of the device measuring the current
in the power conductor.

Metrology Procedure
Metrology Procedure means the procedure developed and published by NEMMCO 1n
accordance with clause 7.14 of the National Electricity Rules.

NEM {National Electricity Market)
National Electricity Markef means the wholesale electricity marker operated by NEMMCO
under the National Electricity Rules.

National Eleciricity Rules (NER)

Nationaf Flectricity Rules means the rules made by the Australian Energy Marker
Commussion (AEMCY under the National Electricity (South Australia) Act 1996 (the “new”
Natienal Electricity Law) that governs the operation of the Narional Electricity Market.

NEMMCO

NEMMOCO means the National Electriciry 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, plans and buildings used to convey, and control
the conveyance of, electricity to customers (whether wholesale or retail) excluding any
connection assets. i relation to a Network Service Provider, a network owned, operated or
controlled by that Netwaork Service Provider.

NMS (Network Management System)

Network Management Systemm means the component of an AMI svstem that manages the
AMI communications network,
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plawnt
Planr means, in relation 0 a conneciion point, all equipment involved in generaling,
atilising or transmitting electrical energy.

reactive energy

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

record
fecord means o store the measured parameter in the meier

remote disconnect

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

Retailer
Retailer means an entity which maintains a refail licence and is the marker participant that
is financially responsibie 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 eiectricity.

reverne meter
Revenue meter means the merer that is used for obtaining the primary source of metering
data.

self registering

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

supply

Supply means the delivery of electricity at a connection point.

supply contactor

Supply contactor means the contactor in the meter that, when opened, causes a premise with
supply to be disconnected and, when closed, allows a premise with supply to become

connected.
time
th
Time means Bastern Standard Time, being the #ime at the 150 meridian of longitude east of
Greenwich in England, or Co-ordinated Universal Time, as required by the National
Measurement Act, 1960,
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tolal aecumulated energy
Total accumulated energy means the total or accumulated amount of energy measured and
recorded per channel of a meter since the installation of the merer or the resetting of the
value,

frading day

Trading day is the same as a doy and means & 24 hour period that finishes at midnight
Eastern Standard Time.

trading interval

Trading interval means a 30 mimute period ending on the hour (Eastern Standard Time} or
on the half hour and, where identified by a #ime, means the 30 minute period ending at that
Hine.

transformer
Transformer means a plant or device that reduces or increases the voltage or alternating
cwrrent,

Type 4 meler

Type 4 meter means a remotely read electricity fnrerval meter thal is a component of a
compliant fype 4 metering installation, that meets the requirements of the Naronal
Electricity Rules and the metrology procedure.

Type 5 meter

Type 5 meter means an electricity interval merer that 18 a component of a compliant npe 5
metering installation, that meets the requirements of the National Elecrricity Rules and the
metrology procedure.

Type 6 meter

Type 6 mefer means an accumulation eleciricity meter that 1s a component of a compliant
rype O merering installation that meets the requirements of the Nadional Electricity Rules
and the metrology procedure.

Utility
Utility means either an entity operating a distribufion nefwork or a retail entity that sells
electricity to cuslomers.

voltage
Voltage means the electronic force or electric potential between two poinls that gives rise to
the flow of electricity.
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