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1. INTRODUCTION

1.1. Purpose and Scope

This is the Metrology Procedure: Part B made under clauself.3, 7.16.4 and 7.16.5 of thidational
Electricity RulesNER (Procedure), which addresses the Validation, Substitution and Estimation afietering
data.

This Procedurehas effect only for the purposes set out in the NERThe NER and theNational Electreity
Law prevail over this Procedureto the extent of any inconsistency.

1.2. Definitions and Interpretation

The Retail Electricity Market Procedured Glossary and Framework:
(& Isincorporated into and forms part of this Procedure; and

(b)  Should be read in conjunction with this Procedure.

1.3. Related AEMO Documents

Title Location

Retail Market Procedures Glossary and http://aemo.com.au/Electricity/National Electricity Market-

Framework NEM/Retail and-metering/Glossary-and- Framework

Metrology Procedure Part A http://www.aemo.com.au/Electricity/Policiesand- Procedures/Metrology-
Proceduresand-Unmetered-Loads

Metering Data File Format http://www.aemo.com.au/Electricity/Retadand-Metering/Metering -
Services

NEM RoLR Processes http://www.aemo.com.au/Electricity/Policiesand- Procedures/B2B/NEM
RolLRProcesses

Service Level Procedure (MDP) http://www.aemo.com.au/Electridty/Retail-and-Metering/Metering -
Services

Service Level Procedure (MP) http://www.aemo.com.au/Electricity/Retadand-Metering/Metering -
Services

2. PRINCIPLEFORVALIDATION, SUBSTITUTION AND ESTIMATION

2.1. General V alidation, Substitution and Estimation Requirements

The principles to be applied to Validation,Substitution and Estimation in theNational Electricity Market
(NEM) include the following:

(@) TheMetering Coordinator(MC) must coordinate the resolution of issues arising from the non
performance of metering systems including any liaison with associatedregistered Participants,
Metering Provides (MPs), Metering DataProviders(MDPs), and Embedded Network Managers
(ENMs) The MC must respond promptly to requests forremedial action from the MDP or AEMO.

(b) The MDP must identifymetering data errors resulting from data collection and processing
operations using Validation processes in accordance with this Procedure.

(c) The MDP must applySubstitutions in accordance with this Procedure to ensure thametering data
is delivered to AEMOand Registered Participants

Doc Ref: 1 May 20226 February 2022. Page 7 of 58
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2.2. Substitution requirement

The MDP must undertake Substitution®n behalf of AEMOor the MC, as appropriate, in a manner
consistent with this Procedure Substitutionsmay be required in the following circumstances

(&) Where the system or equipmentsupporting the remote or manual collection of metering datahas
failed or is faulty.

(b)  Where the metering installationfor a connection pointhas failed or is removed from service.
(c) To enable timely provision ofmetering datato AEMOfor settlementspurposes.

(d) In situatons wheremetering datahas been irretrievably lost.

(e)  Where the metering datais found to be erroneous or incomplete.

® Where metering datahas not completed Validation as part of the registration or transfer of a
connection point

()  Where metering datahasfailed or has not completed the Validation process.

(h)  Where metering datacannot be obtained in the performance timeframes required for the data
period in question:

@ metering datafor metering installationswith remote acquisitionmust be Substituted if
metering data cannot be obtained to meet either settlementstimeframes or the required
performance of the applicable Service Level Procedure (MDP).

(i)  metering datafor manually read metering installationsmust be Substituted ifmetering data
cannot be obtained on or within the expected timeframe of the Next Schedule Read Date
(NSRD for a connection point Any historical or previousestimatedmetering datamust be
replaced with substitutedmetering data

() When an inspection or test on themetering installationestablishes that a measurement erroexists
due to a metering installationfault.

()] When the affected Financially Responsible Market Participa(@RMBP, Embedded Network Local
Retailer ENLR), and Local Network Service Provid¢eNSB have all agreed and subsequently
informed the MDP that a previous Substitution was inaccuratand that a re-Substitution of
metering datais required.

(k)  When an inspection or test on the respective algorithms, Irentory Table, Load Table or On/Off
Table for calculatedmetering dataestablishes that an error exists in thenetering datacalculation
or when a more accurate Inventory Table becomes available

()] Where the metering datacalculation has failed the Validationtests for ametering installationwith
calculatedmetering data

(m) In situations involving Meter Churn.

(n) Inresponse toEnd Usertransfersfollowing a Retailer of Last ResortRoLR Event.

2.3. Estimation Requirement

The MDP must undertakeEstimationson behalf of the MC in a manner consistent with this Procedure.
Estimations may be required in the following circumstances:

(&) Routinelyfor a period equal to or just greater than the period to the NSRDor another forward
period.
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(b) Inresponse to End User transfers authorised by a Jurisdiction or RoLR Events, as outlined in section
13.

(c)  Where the current published Scheduled Reading Date has changed due to a revised scheduled
reading route and the existingestimated metering daa does not extend to or beyond the revised
NSRD the MDP must adjust theestimated metering datafor the revised NSRD.

This section only applies to the Jurisdiction specified in the following table:

Jurisdiction  Variation in accordance with jurisdictionapolicy

Victoria Where metering datafor a type 5 metering installationis collected by remote acquisition
Estimationsneed not be provided routinely or as a result of a change to the current published
Scheduled Reading Date

Estimationsmust, however, be provided where necessary to meet the data requirements of
Schedule8 of the Service Levetequired for Metering Data Collection, Processing and Delivery
Services for Metering Provider category 5D, 6D and 7D, but are not required to be f@ period to
the next Scheduled Reading Date
Note: The effective date of this Jurisdictional provisiois 1 July 2009The review date of this Jurisdictional provision i81 December
2017

2.4. Metering Data Quality Hags
MDPs must assign the relevantmetering data quality flags to metering dataas follows:

Quality Flag Description
A Actual Metering Data.

S For anysubstitutedmetering datathat is considered temporary and may be replaced byActual
Metering Data. Substitutions apply tohistorical date/time periods at the time of Substitution.

E For anyestimatedmetering datathat is considered temporary and may be replaced byActual
Metering Data or substitutedmetering data Estimations apply to a period that has an end
date/time in the future.

F For Substitutionsthat are of a permanent or final nature and subject to section2.5(b) & 2.5(h),
the final Substituted metering datawould not be replaced by Actual Metering Dataat any time.

Unless specified otherwise in this ProceduréDPs must apply the following quality flag rules in the
metering data services atabase

#A0Ometering datacan only be replaced with®\g &6or &0metering data.

&@Ometering datacan only be replaced with@§ &0or d-Gmetering data.

@Ometering datacan only be replaced with@®\g & é&dor d-0metering data

#0metering datacan only be replaced with&0metering dataas persection 2.5(f) or A8metering dataas

per section 2.5(b) or 2.5(h).

2.5. Final Substitution

The MDP must undertakefinal Substitutions in the following circumstances:

(& Where a notice has been received from either theiC or the MP detailing a failure of the metering
installation that affects the quality of the energy data

Doc Ref: 1 May 20226 February 2022. Page 9 of 58
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(b)  If Actual Metering Datais unexpectedly recovered from themetering installation and a final
Substitution has been undertaken in accordance witparagraph (a), the MDP must replace the
final substitutedmetering datawith the Actual Metering Dataand maintain a record of the reason

(c)  Where the MDP must undertakefinal Substitutions following a Meter Churn.

(d)  Where the MDP has received a notice that theffected FRMR ENLRand LNSPhave agreed that
the metering datais erroneous ard that a final Substitution is required.

(e) Asaresult of a ROLR Event or where a Jurisdiction has request@BEMOto undertake End User
transfers requiring the provision of Substitutions and Final Readings.

® The MDP may undertake to replace existindinal substituted metering datawith new final
substitutedmetering datain accordance with this Procedure.

(@) Where the MDP has foundActual Metering Datato be erroneous.

(h)  The MDPmay replace type 6 finalsubstitutedmetering datawith accumulatedmetering datathat
spans consecutive Meter Readings

2.6. Summary Table of Substitution and Estimation Types
Type EST or SUB Short Descriptor
Type 11 SUB Check
Type 12 SUB Calculated
Type 13 SUB SCADA
Type 14 SUB Like Day
Type 15 SUB Ave Like Day
Type 16 SUB Agreed
Type 17 SUB Linear
Type 18 SUB Alternative
Type 19 SUB Zero
Type 20 SUB Churn Correction (Like Day)
Type 21 SUB Five-minute No Historical Data
Type 51 SUBor EST Previous Year
Type 52 SUBor EST Previous Read
Type 53 SUB Revision
Type 54 SUB Linear
Type 55 SUB Agreed
Type 56 SUBor EST Prior to First Read Agreed
Type 57 SUBor EST CustomerClass
Type 58 SUBor EST Zero
Type 59 SUB o0 EST Five-minute No Historical Data
Type 61 SUBor EST Previous Year
Type 62 SUBor EST Previous Read
Type 63 SUBor EST Customer Class
Type 64 SUB Agreed
Doc Ref: 1 May 20226 February 2022. Page 10 of 58



METROLOGY PROCEDURE: PART B
METERINGDATA VALIDATION, SUBSTITUTION AND ESTIMATION

)AEMO

Type EST or SUB Short Descriptor
Type 65 SUB orEST ADL

Type 66 SUB Revision

Type 67 SUB Customer Read
Type 68 SUBor EST Zero

Type 69 SUB LinearInterpolation
Type 71 SUB Recalculation
Type 72 SUB Revised Table
Type 73 SUB Revised Algorithm
Type 74 SUB Agreed

Type 75 EST Existing Table

3. SUBSTITUTIONOR METERING INSTALLATIGNNVITH REMOTE ACQUISITION
OF METERING DATA

3.1. Application of section 3

For metering installationswith remote acquisitioninstalled in accordance withclause7.8.9(b)of the NER
the MDP may perform Substitutions in accordance wittsection 4. For all othermetering installationswith
remote acquisition the MDP must perform Substitutions in accordance with section 3.

3.2. Substitution Rules

The MDP must apply the following rules when performing a Substitution:

(@) TheMDP must obtain clearand concise identification as to the cause of any missing or erroneous
metering datafor which Substitutions are required.

(b)  The MDP must undertake to do a type 11 Substitution and useetering dataobtained from any
check metering installatiorassociated with theconnection pointas the first choice considered for
the source of metering datafor any Substitutions undertaken.

(©) Supervisory Control and Data AcquisitiofSCADA data, where available, may be used by the MDP
as checkmetering datafor Substitutions.

(d)  The MDP may only undertake Substitution type 13 where Substitution types 11 and 12 are not
applicable or cannot be carried out.

(e)  Forconnection pointswhere the FRMP is eitar a Generatoror Market Small Generation Aggregator
(MSGA:

0] MDPs may directly undertake type 11, type 12 or type 13 Substitutionsniétering datahas
failed Validation.

(i)  MDPs may undertake type 16 or 18 Substitutiorfellowing consultation and agreement
with the affected Generatoror MSGA that thesubstitutedmetering datais an accurate
reflection of the interval metering dataconcerned.

(i) If metering datacannot be collected from ametering installationor Substituted within the
required timeframes, the MOP must undertake type 19 Substitutions as an interim until
metering datacan be collected from the metering installationor Substituted.

Doc Ref: 1 May 20226 February 2022. Page 11 of 58
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The MDP may only undertakeSubstitution types 14, 15, 16, 17, 18,2®@or 21where Substitution
types 11, 12 and 1&e not applicable or cannot be carried out.

The MDP may perform all Substitution types except type 16 or 18 without the agreement of the
affected FRMR LNSP orENLR (where appropriate) MDPs may change the quality flag to an
existing type 16 or 18 Subdtition without seeking further agreement from those patrties.

The MDP must notify theaffected LNSRE ENLR (where appropriate)and the FRMPfor the
connection pointof any Substitution within two business day®f the Substitution being carried out.
Noatification is to be achieved via the Participanimetering datafile as detailed in theMetering Data
File Format MDFP.

Where there is ametering installationmalfunction that cannot be repaired within the periods
specified inclause 7.8.10 othe NER the MDP must:

()  Where the metering installationmalfunction is due to a failure of the meter to correctly
record interval energy dataand the MC hasbeen granted an exemption to repair the
metering installation,the MDP must Substitute the missingmetering datain accordance
with this Procedure

(i)  Fortype 13 metering installationsand other instrument transformerconnected metering
installations and wherea metering installationmalfunction is due to a failure of the remote
acquisitionsystem arrange for an alternative method for the collection ofmetering data
from the metering installationin a timeframe that ensures the MDP complies with
metering datadelivery requirements or

(i) For non-instrument transformer connected metering installations and where ametering
installation malfunctionis due to a failure of theremote acquisitionsystem, the MDP must
Substitute the missingmetering datain accordance with this Procedure.

The MDP must ensure thaall substituted metering datais replaced with Actual Metering Data
when it becomes available.

For VICAMI Meters, the MDP may also use Substitution types 51 and 52, as detailed in section 4.

Substitution Types
Type 11 8 Check Data

To perform a type 11 Substitution,he MDP must useinterval metering dataobtained from the check
metering installationfor that metering pointwhere the:

(@)
(b)

(©)

3.3.2.

Metering installationand checkmetering installationare installed at the sameconnection point

Metering installation and checkmetering installationare installed on different ends of a
transmissionline where the difference due totransmissionline losses can be accurately
determined; or

Metering installationand the checkmetering installationare installed across a parallel set of feeders
having similar line impedances between a common set of busbars.

Type 12 - Calculated

To perform a type 12 Substitution, he MDP must calculate theinterval metering datato be Substituted
where they relate to a single unknown feed to a node based on the other knownenergyflows to or from
that node.
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3.3.3. Type 13 8 SCADA
To perform a type 13 Substitution:
(@ The MDP must use SCADA data provided bxEMOin the agreed format for Substitution
purposes, which originates from a sirifar measurement point as themeter.

(b)  Where SCADA datais inferior in accuracy or resolution and in a dissimilar format to thenetering
data, (e.g. 30 Min. demand values). The MDP may have to adjust the data in both magnitude and
form so that the Substituion is valid.

(c) Where SCADA data is to be used for Substitution, both the provided@dchannel and@dchannel
SCADA Datastreams must be used.

3.3.4. Type 14 - Like Day

To perform a type 14 Substitution, he MDP must Substitutemissing or erroneousmetering data using the
nearest equivalent dayor like day method, as detailedin Table 1.

Table 1
TYPE 14
Substitution Day Nearest Equivalent Day or Like Day (in order of availability)
Monday Monday ##
Tuesday Tuesday# Wednesday# Thursday# Wednesdayt Thursday
Wednesday Wednesday# Tuesdayt Thursday# Thursday Tuesday#
Thursday Thursdayt# Wednesday Tuesday Wednesday## Tuesdayt
Friday Fridayt##
Saturday Saturday##
Sunday Sunday##

Substitutionsfor like dayto be as detailed above, unless:

(@) No metering datais available on the first listed daythe next listed preferred day is to be used.If there is
no other suitable listed day, or nometering datais available on any of the listed daysype 15 Substitution
must be used.

(b) The Substitution day was a public holiday, in which case the most recent Sunday is to be used.

(c) The Substitutionday was not a public holiday and thelisted dayis a public holiday, then the next listed
preferred day that is not a public holidayis to be used.

# Occurring in the same week as the Substitution day.
##  Occurring in the weekpreceding that in which the Substitution day occurs

3.3.5. Type 15 - Average Like Day

To perform a type 15 Substitution, he MDP maySubstitute for the missing or erroneousmetering data
using the averagelike day method, as detailed in Table 2.

Table 2
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TYPE 15

The interval metering datato be Substituted will be calculated using an average of thenetering datafrom each
corresponding Interval from the preceding four weeks, or any part of those. This averaging technique may K
applied in either of the following ways

(@) Where the averagedinterval metering datais used to provide the value for themetering data requiring
Substitution.

(b) Where the averagedinterval metering datais used to provide the profile and is scaled to a predetermined
consumption value for the metering data to be Substituted.

Type 15 Substitutions must not be used for public holidays.

3.3.6. Type 16 - Agreed Method

Where the MDP is required to undertake Substitution for any period greater than sevendaysfor type 1-3
metering installationsor greater than fifteen daysfor other metering installationtypes, the MDP must
consultand usereasonable endeavours to reach an agreement with thaffected FRMR ENLR (where
appropriate) and the LNSPfor the connection point This may include changes to esting Substitutions for
any period where those affected parties have directed that as a result of Site &nd Userinformation, the
original Substitutions are in error and a correction is required.

3.3.7. Type 17 - Linear Interpolation

To perform a type 17 Substution, the MDP may Substitutemetering datafor consecutiveintervalsup to,
but not exceeding two hours, by using simple linear interpolation.

3.3.8. Type 18 08 Alternative

To perform a type 18 Substitution, he MDP may use an alternative method of Substitution subject to

agreement with the affected FRMR the ENLR (where appropriate)and the LNSPfor the connection point
The specifics of thisSubstitution type may involve

(a) aglobally applied method, or

(b) a method where an adjustedprofile is used to take into account local conditions that affect
consumption (e.g. local holiday End User shutdownor Extreme Weathe}, or

(c) where alternativemetering datamay be available for quality checks and minor adjustments of an
estimated profile, such as usingmetering registerdata.

3.3.9. Type 19 - Zero
The MDPmust wundertake Substitutions of &6zerod where:
(@) either the LNSPor the MP has informed the MDP of a de-energised connection pointor an inactive

meter and where the consumption isreasonably believedto be zero;

(b) following a Meter Churn, where the Current MDP has no access to Historical Data and the previous
MDP has yet to providemetering datafor the start of the Meter Churn day or

(c)  substitutions are applicable for connection pointswhere the FRMP is either &eneratoror MSGAIn
accordance with section 3.2.

3.3.10. Type 20 - Churn Correction

Where an MDP applies a type 19 Substitution following a Meter Churn and the previous MDP has not
provided metering data for the start of the Meter Churn day the Current MDP may, at a time after the
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Meter Churn day, use the nearest equivalenday or like day, as detailed in Table 3, and apply thametering
data retrospectively to the start of the Meter Churnday.

Table3
TYPE 20
Churn Day Nearest Equivalent Day or Like Day (in order of availability)
Monday Monday ## Monday###
Tuesday Tuesdayt# Wednesday## Thursdayt# Wednesdayt Thursdayt Tuesday##
Wednesday Wednesday# Thursday# Thursdayt Tuesday# Wednesday###
Thursday Thursday# Wednesday## Tuesdayt# Thursday###
Friday Friday## Friday###
Saturday Saturday## Saturday##
Sunday Sunday## Sunday##

Substitutionsfor like dayto be as detailed above, unless:
(@) The Churndaywas a public holiday then the earliestSundayafter the Churnday is to be used.

(b) The Churnday was not a public holiday and thelisted dayis a public holiday, then the next listed preferred
day that is not a public holidayis to be used.

# Occurring in the same week as theChurn day.
##  Occurring in the weekafter the Churn day.
### Occurring in the second week after the Churrday.

3.3.11. Type 21 - Five-minute Conversion No Historical Data

Where no five-minute Historical Data exists for a fiveminute metering installation following the
conversion of 15 or 30minute metering to five-minute metering, the MDP may provide a Substitute for
the interval metering dataas follows:

(a) For 15minute Historical Data, divide the 15minute energyvalues by three to produce 5minute
energyvalues.

(b) For 30-minute Historical Data, divide the 3@minute energyvalues by six to produce 5minute
energyvalues.

4. SUBSTITUTION AND ESTIMATION FORNUALLY READ INTERVAMETERING
INSTALLATIDIS

4.1. Application of section 4

(a) The Substitution and Estimation requirements in this section 4 are only to be used fonetering
installationswhere:

0] Interval metering datais manually collected as a Scheduled Meter Reading; or

(i)  The metering installationshave beeninstalled with remote acquisitionin accordance with
clause7.8.9(b)of the NER.
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Where remote acquisitionof metering datahas failed at themetering installationand manual
collection of interval metering datais required, the Substitution requirements specified in section 3

apply.
Substitution and Estimation Rules

The MDP must ensure that albubstituted metering dataand estimated metering dataare replaced
with Actual Metering Datawhen it becomes available.

The MDPmust obtain clear and concise identification as to the cause of any missing or erroneous
metering datafor which Substitutions are required.

Where there is a metering installationmalfunction that cannot be repaired within the periods
specified in the NER the MDP must Substitute the missingmetering datain accordance with this
Procedure.

The MDP must only apply the following Substitution and Estimation types:
(i)  Substitutions type 51, 52, 53, 54, 55, 56, 538 or 59.
(i) Estimations: type 51, 52, 56, 558 or 59.

The MDP must only use type 56 or 57 Substitution®r Estimationswhere the Historical Datadoes
not support the application of a type 51 or 52 Substitutionor Estimation

The MDP must notify theaffected LNSR the ENLR (where appropriate) and the FRMPfor the
connection pointof any Substitution or Estimation within twobusiness day®f the Substitution.
Notification is to be achieved via the Participanmetering datafile as detailedin the MDFF.

MDPs must not perform type 53 or 55 Substitutions or type 56 Substitutions or Estimations
without the agreement of the affected LNSR the ENLR(where appropriate)and the FRMPfor the
connection point MDPs may change the quality flag to an existing type 53 or 55 Substitution or
type 56 Substitution or Estimationwithout seeking further agreement from those parties.

Substitution and Estimation Types

Type 51 - Previous Years Method (Nearest Equivalent Day or Like Day)

To perform a type 51 Substitution, he MDP must provide a Substitute or Estimat using the metering data
from the nearest equivalentday or like day from the same, or similarMeter Readingperiod in the previous
year. The nearest equivalentday or like day is to be determined from Table 3

4.3.2. Type 52 - Previous Met er Reading Method (Nearest Equivalent Day or Like Day method)

(& To perform a type 52 Substitution, e MDP must Substitute or Estimate using themetering data
from the nearest equivalentday or like day from the previous Meter Readingperiod. The nearest
equivalent day or like day isto be determined from Table 4.

Table4
Type 51 or 52
Substitution or Nearest Equivalent Day or Like Day (in order of availability)
Estimation Day
Monday Monday## Monday #
Tuesday Tuesday# Wednesday## Tuesday# Wednesday#
Wednesday Wednesday## Tuesday## Thursday## Wednesday# Thursday# Tuesday#
Doc Ref: 1 May 20226 February 2022. Page 16 of 58



METROLOGY PROCEDURE: PART B
METERING DATA VALIDATION, SUBSTITUTION AND ESTIMATION

)AEMO

AUSTRALIAN ENERGY MARKET OPERATOR

Thursday Thursday## Wednesday## Tuesday## Thursday# Wednesday# Tuesday#
Friday Friday## Friday#

Saturday Saturday## Saturday#

Sunday Sunday## Sunday#

Substitutionsor Estimations forlike dayto be as detailed above, unless:

a) No metering datais available on the first listedday, the next listed preferredday is to be used. If
there is no other suitable day, or nometering datais available on any of the listed daysype 52
must be used.

b) The Substitution or Estimationday was a public holiday, in which case the most recent Sunday is |
be used.

c) The Substitution or Estimationday was not a public holiday and the listed days a public holiday,
the next listed preferred daythat is not a public holiday, Saturday or Sundays to be used.

#t For type 51 utilisemetering data from the corresponding week in the previous year.

#it For type 52 utilise metering data from the corresponding week of the previousmeter reading
period.

# For type 51 utilisemetering data from the week preceding the corresponding week in the

previous year.

# For type 52 utilise metering data occurring in the week preceding the corresponding week of
the previous meter reading period.

(b)  Alternatively, the MDP must providesubstituted metering dataor estimatedmetering datausing
the average like day method, as detailed in Tablé.

Table5

TYPE 52 (Alternative)

Theinterval metering datafor which Substitution or Estimationis to be carried out will be calculated

using an average ofthe metering datafrom each correspondinginterval from any part, or all, ofthe

preceding four weeks This averaging technique may be applied in either of the following ways:

1  Where the averagedinterval metering datais used to provide the value for themetering data
requiring Substitution or Estimation

1  Where the averagedinterval metering datais used to provide the profile and are scaled to a pre
determined consumption value for themetering datathat are the subjectof Substitution or
Estimation

Type 52 Substitutes or Estimaes must not be used for public holidays

4.3.3. Type 53 - Revision of Substituted Metering Data

To perform a type 53 Substitution, he MDP must re-Substitute or changethe original substitutedmetering
data prior to collecting an Actual Meter Reading or prior to the date referred to as R2 in the Data Delivery
Calendar(whichever occurs first)where the affected FRMR the ENLR (where appropriate)and the LNSP
have agreedthat the original substitutedmetering datais in error and a correction is required on the basis
of Site or End User information.

4.3.4. Type 54 - Linear Interpolation

To perform a type 54 Substitution, the MDP may Substitutemetering datafor intervalsup to, but not
exceeding two hours, by using simple linear interpolation.
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4.3.5. Type 55 - Agreed Substitution Method

To perform a type 55 Substitution, he MDP may undertake to use another methodof Substitution (which
may be a modification of an existing Substitution type), where none of the existing Substitution types
apply, subjectto using reasonableendeavoursto form an agreement with the affected FRMP ENLR (where
appropriate) and LNSP for he connection point.The specifics of thisSubstitution type may involve a
globally applied method.

4.3.6. Type 56 - Prior To First Reading - Agreed Method
Prior to the first Actual Meter Reading and where ndHistorical Data exists for theconnection point the

MDP may provide a Substitution or Estimation for thanterval metering datausing a method agreed
between the affected FRMP, theENLR (where appropriate)and the LNSP.

4.3.7. Type 57 - Prior to First Reading - Customer Class Method
Prior to the first Actual Meter Reading and where noHistorical Dataexists for theconnection point the
MDP may provide a Substitué or Estimae for the metering databased on the givenADL The interval

metering datamust be profiled to suit the relevant End User class. MDEelecting to undertake this type of
Substitute or Estimat must develop a suite ofprofilesacceptable to the MC for use and application.

4.3.8. Type 58 - Zero
The MDP must undertake Substitutionmor Est i mabtbowbheonoé&: dzer
(@) Hther the LNSPor the MP has informed the MDP of a de-energised connection pointor an inactive
meter and where the consumption is known to be zero;or
(b)  Following a Meter Churn.
4.3.9. Type 59 & Five-minute Conversion No Historical Data
Where no five-minute Historical Data exists for a fiveminute metering installation following the

conversion of 15 or 3@minute metering to five-minute metering, the MDP may provide a Substituteor
Estimatefor the interval metering dataas follows:

(a) For 15minute Historical Data, divide the 15minute energyvalues by three to produce 5minute
energyvalues.

(b) For 30-minute Historical Data, divide the 3@minute energyvalues by six to produce 5minute
energyvalues.

5. SUBSTITUTION AND ESTIMATION FOR METERING INSTALLATIONS WITH
ACCUMULATED METERING DATA

5.1. Application of section 5

The Substitution and Estimation types detailedn sections5.2 and 5.3 are to be undertaken by MDRB
accredited for the collection, processing and delivery ohccumulatedmetering data

5.2. Substitution and Estimation Rules
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5.2.1. Replacing Estimated Metering Data
(8 The MDP must replace alestimated metering datawith either Actual Metering Dataor substituted
metering data
() When Actual Metering Datacovering all or part of the Estimationperiod is obtained;

(i)  When the Scheduled Meter Reading could not be undertakenthe MDP must replace the
estimatedmetering datawith substituted metering datawith a quality flag of 36 ; o r

(i)  When the Scheduled Meter Reading could not be undertaken, the MDP must replace the
estimated metering datawith substituted metering datawith a quality flag of &0unless it
was identified that the metering installationno longer has an Accumulation Meter
installed, in which case a quality flag oftsdmay be used.

(b)  Any final substituted metering dataprovided by the MDP must be re Validated, updated or re
calculated by the MDP when:

0] The value of the metering dataobtained at the next Actual Meter Reading is found to be
less than the previous final Substitution; or

(i)  The final Substituted valueis disputed and following consultation and agreement with the
affected FRMR ENLR (where appropriate)and the LNSPfor the connection poin the new
agreed valuewill be determined using type 64 Substitution.

(c)  The MDP must obtain clear and concise identification as to the cause of any missing or erroneous
metering datafor which Substitutions are required.

(d)  The MDP may apply the following Substitution and Estimation types:
(i)  Substitutions: type 61, 62, 63, 64, 656, 67 680r 69.
(i) Estimations: type 61, 62, 63, 65 or 68.
5.2.2. When to use Type 62 Substitution
Where the Scheduled Meter Reading cycle is less frequent than monthly, the MDP may only use a type 62

Substitution or Estimation method whenmetering datafrom the same, or similar,Meter Readingperiod
last year (i.e. type 61) is not available.

5.2.3. When to use Type 63 Substitution
The MDP may use type 63 Substitutionsr Estimationsonly when the metering datafrom the same, or

similar, Meter Readingperiod last year ard metering datafrom the previous Meter Readingperiod is not
available (i.e. when type 61 and type 62 Substitution or Estimation methods cannot be used).

5.2.4. When to use Type 65 Substitution
The MDP may use type 65 Substitutions oEstimations only when themetering datafrom the same, or

similar, Meter Readingperiod last year or themetering datafrom the previous Meter Readingperiod is not
available(i.e. when type 61 and type 62 Substitution oEstimationmethods cannot be used)

5.2.5. When to use Type 67 Sub stitution

The MDP must only use a type 6Bubstitution when:
(a) Directed by the MC
(&) Not expressly disallowed in the Jurisdiction concerned;

(b) TheEnd Userprovided Meter Readingmeets the Validation rules for that Datatream; or
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(c) The MDP has noActual Metering Data
5.2.6. When to use Type 64 or 66 Substitution
(@) MDPs must not perform type 64 or 66 Substitutions withoutseekingthe agreement of the affected
FRMP ENLR and the LNSP for theeonnection point MDPs may, however, undertaketo change the

quality flag to an existing type 64 or 66 Substitutionwithout seeking further agreement fromthose
parties.

(b) The MDP must notify theaffected LNSE ENLR (where appropriate)and FRMPfor the connection
point of any Substitution or Estimation vithin two business day®f the Substitution or Estimation.
Notification is achieved via the Participaninetering datafile as detailed within theservice level
procedures

5.2.7. When to use Type 69 Substitution

When an Actual Meter Reading for anaccumulation meter has a value lower than a previous
substituted Meter Reading, the MDP may resubstitute the substituted Meter Reading using the type
69 Linear Interpolation method.

5.3. Substitution and Estimation Types

5.3.1. Type 61 - Previous Year Method (Avera ge Daily Consumption method)

To perform a type 61 Substitutionthe MDP must provide a Substitution or Estimation of theMeter
Readingby calculating the energyconsumption as per the following formula:

Energy Consumption = ADGy * number of daysrequired

where

ADG.y = average daily consumption from the same or similaMeter Readingperiod last year.
5.3.2. Type 62 - Previous Meter Reading Method (Average Daily Consumption Method)

To perform a type 62 Substitution,the MDP must provide a Substitution or Estimation of theVieter
Readingby calculating the energyconsumption as per the following formula:

Energy Consumption = ADGp * number of daysrequired.

where

ADGyp = average daily consumption from the previousMeter Readingperiod.
5.3.3. Type 63 - Customer Class Method

To perform a type 63 Substitution the MDP must provide a Substitution or Estimatiorby calculating the
energyconsumption as per the following formula:

Energy Consumption = ADGc * number of daysrequired
where

ADCcc = average daily consumption for thisEnd Userclass with the same type of usage.
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5.3.4. Type 64 - Agreed Method

To perform a type 64 Substitution,the MDP may undertake to use another method of Substitution (which
may be a modification of an existing Substitution type), where none of the existing Substitution types are
applicable, subject tousing reasonable endeavourdo form an agreement with the affected FRMP ENLR
(where appropriate)and LNSP for theconnection point The specifics of this Substitution type may involve
a globally applied method.

5.3.5. Type 65 - ADL Method

To perform a type 65 Substitution,the MDP must provide a Substitution or Estimion by calculating the
energyconsumption in accordance with the following formula:

Energy Consumption= ADL * number of daysrequired

5.3.6. Type 66 - Revision of Substituted Metering Data

To perform a type 66 Substitution, he MDP must re-Substitute or changesubstitutedmetering dataprior
to collecting an Actual Meter Reading or prior to thedate referred to as R2 in the Data Delivery Calendar
(whichever occurs first), where thaffected FRMP ENLR (where appropriate)and LNSP forthe connection

point have agreed to revise the originalsubstituted metering dataon the basis of Site orEnd Userspecific
information.

5.3.7. Type 67 - Customer Reading
Unless the MDP is required taapply a type 68 Substitution, the MDP must Substitute any rgviously

substituted metering dateor estimatedmetering databased directly on aMeter Readingprovided by an
End User

5.3.8. Type 68 - Zero
The MDP must undertake Substitution® r Esti mat i on sitheothe LNNGPeor MPhaswh er e

informed the MDP of a de-energised connection pointor an inactive meter and where the
consumption is known to be zera

5.3.9. Type 69 - Linear Interpolation

To perform a type 69 Substitution, the MDP must calculate the energy consummtin between two
Actual Meter Readings and prerata this calculated energy consumption for theperiod of the
substituted read.

6. SUBSTITUTION AND ESTIMATION FCRLCULATEDMETERINGDATA
6.1. Substitution Rules

The MDP must

(a) Obtain clear and concise identificatiam as to the cause of any missing or erroneousalculated
metering datafor which substituted metering dataare required,

(b) Ensure that allsubstitutedmetering dataand estimated metering dataare based oncalculated
metering dataand not on any previous Substitutions or Estimations (as applicabte)

(c) Basecalculated metering datafor type 7 metering installationsand where applicable fornon-
contestableunmetered loadson Inventory Table data as follows:
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® Where the Inventory Tablehas not been updated for the period concerned,calculated
metering datamust be based on the most recent available information and provided as an
Estimate;and

(i) Where the Inventory Tableis correctfor the period concerned, the calculated metering
datamusthave a qu al,hawgverfwhenghe lovientobyAdble is subsequently
updated for the period concerned, the calculated metering datamust have a quality flag of
0FG6.

(d) base calculated metering datafor non-contestable unmetered loadsot included in (c),on
appropriate calculation methodologies andAgreed Loads data as follows:

(i)  Where the calculation methodologies andAgreed Loads have not been updated for the
period concerned, calculated metering datamust be based on the most recent available
information and provided as an Estimate; and

(i) Where the calculation methodologies andAgreed Loads are correctfor the period
concerned, thecalculated metering datanusth ave a qu al,ihawgverfwheng o f
the calculation methodologies and Agreed Loads are subsequently updated for the period
concerned, thecalculated metering datanusthave a qual ity fl ag of

(e) Notify the affected LNSR ENLR (where appropriate)and FRMPfor the connection pointof any
Subdituted calculated metering datawithin two business day®f the Substitution. Notification is
achieved via the Participanmetering datafile as detailed within theservice level proceduresand

® Hag all calculated metering dataSubstitutions as#-0

The MDP may apply the following Substitution and Estimations types:
(@) Substitutions: type 71, 72, 73, or 74.
(h)  Estimations type 75.

6.2. Substitution and Estimation Types

6.2.1. Type 71 d Recalculation

To perform a type 71 Substitution, he MDP must Substitute calculated metering datawith the calculated
metering dataobtained by a recalculation based on the current Inventory Tables, Load Tables and On/Off
Tables.

6.2.2. Type 72 - Revised Tables

Where the error in the calculated metering datas due to errors in the Inventory Table, Load Table or
On/Off Table, the MDP must Substitutecalculated metering databy a recalculation based on the most
recent Inventory Tables, Load Tables and On/Off Tables in which there were no errors.

6.2.3. Type 73 - Revised Algorit hm

Where the error in the calculated metering datas due to an error in its calculationthe MDP must
Substitute the most recentcalculated metering datafor which there was no error.

6.2.4. Type 74 - Agreed Method
The MDP may use another method otalculated metering dataSubstitution (which may be a modification

of an existing Substitution type), where none of the existing Substitution types is applicable, subject to
using reasonable endeavourgo form an agreement between the affected FRMP ENLR (where
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appropriate) and LNSP for theconnection point. The specifics of this Substitution type may involve a
globally applied method.

6.2.5. Type 75 - Existing Table

The MDP must provide an Estimatdor the calculated meteringdata based on the most recent Inventory
Table until such time as an updated Inventory Table is received for the period concerned.

7. GENERAL DATA VALIDATION REQUIREMENTS

7.1. Validation requirements for all m etering installations

MDPs must manage systems angrocesses on the basis that:
(a) stored metering dataheld in the meter buffer might be subject to installation measurement error;

(b)  data delivered by reading systems, (e.g. remote reading systems, hatiteld readers and
conversion software) might not be recoverd from the meterswithout corruption; and

(c) auditable Validation procedures are of critical importance and can have a direct impact on
disputes. It is essential that MDBcomply with these Validation procedures and that allmetering
data is subject to Validation prior to delivery to AEMOand Registered Participants

7.2. Validation of Interval Metering Data Alarms

(a8 The MDP must Validateinterval metering dataagainst the following Meter Alarmswhen these are
provided in the meter.

0] power failure/meterloss of supply
(i) VT or phase failure
(iii) pulse overflow,
(iv) cyclic redundancy checlerror; and
(V) time tolerance.

(b)  Whereinterval metering installationsassign alarms to the data channel and thénterval metering
data concerned, the MDP must process the alarm ahg with the metering data as part of the
required Validation.

(c)  The MDP must ensure that almetering dataalarm reports are signed off and dated by the person
actioning the data exception report review as part of the Validation.

(d)  The MDP must Validate alinterval meteringdata with all metering dataalarms prior to dispatch to
AEMOoor Registered Participants

(e) All MDP exception reports must provide, for all instances where thmterval metering datawas
found to be corrupted an indication of the subsequent actions undertaken by the MDP.

8. VALIDATION WITHIN THE METER READING PROCESS

8.1. Validations during Collection of Metering Data from Manually Read
Interval M etering Installations

The Validations to beperformed by MDPs responsible for the collection ofinterval metering datafrom
manually readmetering installationsare as follows:
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(&) TheMeter SeriallD matchesthe recorded Meter SeriallD.
(b)  The security of themetering installationis intact, e.g.meter seals in place and in good order

(c)  The time synchronisation of themetering installationis correct to ESTinclusive of anyload control
devices.

8.2. Validations during collection of Accumulated Metering Data

The Validations to be performed byMDPs responsilte for the collection of accumulatedmetering dataare
as follows:

(@)  The value ofmetering datafrom the current Meter Reading O the value of metering datafrom the
previous Meter Reading

(b)  The value ofmetering datafrom the current Meter Readingis valid against an expected minimum
value.

(c) The value ofmetering datafrom the current Meter Readingis valid against an expected maximum
value.

(d)  TheMeter SeriallD matchesthe recorded Meter SeriallD.
(e) The security of themetering installationis intact, e.g.meter seals in place and in good order

0] The time synchronisation of themetering installationis correct to ESTinclusive of anyload control
devices

(g) The dial capacity is checked against the recorded dial capacity.

9. VERIFICATIONAS PART OFTHE REGETRATION PROCESS

9.1. Verification of Metering Installations & General Requirements

MDPs mustconfirm that the NMI is registered in MSATS afteany installation or changeto a metering
installation prior to the distribution of any interval metering datato AEMOor Registered Participantfor the
purposes of settlements

9.2. Verification of Metering Installations with Remote Acquisition of Metering
Data

MDPs must carry out the followingVerificationsafter any installation or changeto a metering installation
with remote acquisitionof metering dataprior to the distribution of any interval metering datato AEMO or
Registered Participantfor the purposes of settlements

(@ Forinstrument transformer connected metering installations the metering installationis recording
metering datacorrectly, in conjunction with the MP.

(b)  For whole currentmetering installations the metering data correctly pertains to the registered
metering installation

(c)  All Datastreams are captured.

9.3. Verification for Manually Read Interval Meter ing Installations

The MDP must carry out the followingVerificationsin conjunction with the MP for manually read interval
metering installationsafter any changes to ametering installationprior to the distribution of any interval
metering datato AEMOor Registered Participantfor the purposes of settlements
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(&) Themetering datacorrectly pertains to the registeredmetering installation

(b)  All Datastreams are captured.

9.4. Verification for Metering Installations with Accumulated Metering Data

MDPs must carry out the followingVerifications following any changes to ametering installationand prior
to the distribution of any accumulatedmetering datato AEMO or Registered Participantfor the purposes
of settlements

() Themetering datacorrectly pertains to the registeredmetering installation

(b)  All Datastreamsare captured.

9.5. Verification for Metering Installations with Calculated Metering Data

MDPs mustVerify the calculated meteringdata on registration of all metering installatiors to verify that the
Inventory Tables, Load Tables and On/Off Tables are complete and correct for the specifics of thetering
installation.

10. VALIDATION OF METERING DATA

10.1. General

For connection pointswhere AEMOis required to appoint an MDPto provide metering data servicesSAEMO
may also request the MDP to perform Validationgn addition to those specified in section 1¢o further
ensure the quality and completeness of themetering data

For metering instdlations with remote acquisitioninstalled in accordance with clause 7.8.9(b) of the NER,
the MDP may perform Validation in accordance with sections 10.4 and 10.5, instead of section 10.2.

10.2. Validations for Metering Installations with Remote Acquisition of M etering
Data

MDPs must, as a minimum, undertake the following Validations within thenetering data services database
for metering installationtypes with remote acquisitionof metering data

(@) A check of allinterval metering dataagainst a nominated maximum value.

0] This Validation is to ensure that erroneousnterval metering dataspikes are trapped and
Substituted.

(i)  This check may additionally be performed in the polling software.
(b) A check of the maximum value ofactive energyand reactive energy

0] For CT metering installations the maximum value is to be initiallydetermined by the
connected CTratio of the metering installation

(i)  For whole currentmetering installations the maximum rating of the meteris to be used.

(c¢ Check against a nominated minimum value or, alterr
acceptable number of zerointervalsv al ues per day to be demataed from

(d)  Check for null (no values)ynetering datain the metering data serices databasdor all Datastreams

0) The aim of this check is to ensure that there is a 100%etering dataset (and Substitution
for any missinginterval metering datais undertaken).

Doc Ref: 1 May 20226 February 2022. Page 25 of 58



METROLOGY PROCEDURE: PART B
METERINGDATA VALIDATION, SUBSTITUTION AND ESTIMATION

()

10.3.

)AEMO

AUSTRALIAN ENERGY MARKET OPERATOR

(i)  The minimum check required is to ensure that there is at least one nenull active energyor
reactive energyvalue perInterval per Datastream.

Check forthe Meter Alarmsreferred to in section 7.2 and ensure:

(0 a processisin place that captures these Meter Alarms within the Validation and ensures that
any Meter Alarm occurren@s are retained as part of themetering dataaudit trail; and

(i)  provide details of the occurrences ofMeter Alarms to relevantRegistered Participantsithin
the metering datafile in accordance with theMDFFSpecification

Validations for Metering Installations with Check Metering or Partial
Check Metering

MDPs mustundertake the following Validations by comparing the metering dataand check metering data
for all metering installationsthat have associatedcheckmetering installationsor partial check metering
installations

(@)

For metering installationswhere the check metering installatiorduplicates the metering installation
accuracy, the MDP must Validate thenetering installation Datastreams and check metering
Datastreamson a per Interval basis. The average of the two Validatednetering datasets will be
used to determine the energy measurement.

(b)  Forinstallations where thecheck metering datavalidation requires a comparison based on nodal
balance (comparingthe sum energy flow to the busbar against energy flow from the busbar)

() The MDP must construct a Validation algorithm within themetering data services database
that will facilitate comparison ofinterval metering datafor each energyflow on a per Interval
basis.

(i)  The MDP must conduct an analysis of thélistorical Datafor each connection pointto
ascertain whether error differences in nodal balance are acceptable.

(i)  The MDP should use this information to refine its Validation algorithms to minimise the
error difference for eachconnection point based onHistorical Data

(iv)  The maximum error difference considered acceptable for angonnection pointis 1% on a
per Interval basis. The MDPRshould minimise this for eachconnection point based on
Historical Data.

(c)  Where the check metering installatioris remote from the metering installation(e.g. at the other
end of a transmission lineor the other side of atransformer):

0] The MDP must construct a Validatioralgorithm within the metering data servies database
that will facilitate comparison ofinterval metering datafrom the metering installationand
the check metering installatioron a per Interval basis with adjustment for respective
transformeror transmission linelosses.

(i) ~ The MDP must conduct & analysis of theHistorical Datafor each connection pointto
ascertain whether the error differences between thenetering datafrom the metering
installation and checkmetering installationare acceptable.

(i)  The MDP should use this information to refinets Validation algorithms to minimise the
error difference for eachconnection point based onHistorical Data

(iv)  The maximum error difference considered acceptable for angonnection pointis 5% on a
per Interval basis. The MDPshould minimise this for eachconnection point based on
Historical Data.
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(d)  Forconnection pointswhere SCADAdata is made available byAEMOfor the purposes of
Validation, the MDP must Validate thametering databy comparison of the interval meteringdata
against the SCADAdata as provided by AEMOin the agreed format:

(0 The MDP must construct avalidation algorithm within the metering data services database
that will facilitate comparison ofinterval metering datafrom the metering installationand
the SCADAdata on a per Interval basis.

(i) ~ The MDP must conduct an analysis of thélistorical Datafor each connection pointto
ascertain whether error differences between thénterval metering datafrom the metering
installation and the SCADAdata are acceptable.

(i)  The MDP should ug this information to refine its Validation algorithms to minimise the
error difference value for eachconnection point based onHistorical Data

(iv) The MDP must construct an appropriate Validation algorithm as the SCADdata may be
derived from a different measurement point, have a different interval collection period or
have a different base unit of measurement, (e.g. power na¢nergyvalue) with allowances
for a larger error of measurement.

(v)  The MDP is only required to undertake Validation ofnetering dataagainst the SCADAdata
on the primary data c¢hannewheratheé&RMPasreithgra 6B & c hann
Generatoror MSGAand only O6E® c hpadssadhaspanps.dati on f or

10.4. Validations for Manually Read Interval Metering Installations with C Ts

MDPs must, as a minimum, undertake the following Validations ometering datafrom manually read
interval metering installationwith CTs within themetering data services database

(@ Check of allinterval metering dataagainst a nominated maximum value.

@ This Validation is to ensure that erroneousnterval metering dataspikes are trapped and
Substituted.

(i)  This check may additionally be performed in the collection software.

(b) A check of the maximum value ofactive energywhich must initially be determined by the
connected CT ratio of themetering installation(maximum reactive energychecks may also be
performed as an option).

(¢ Check against a nominated minimum value or, alterr
acceptable number of zerointervalv al ues per day to be demataued fr om

(d)  Check for null (no valuesmetering datain the metering data servies databasedor all Datastreams

0) The aim of this check is to ensure that there is a 100%etering dataset (and Substitution
for any missinginterval metering datais undertaken).

(i)  The minimum check required is to ensure that there is at least one nenull active energyor
reactive energyalue perlinterval per Datastream.

(e) Check forMeter Alarmsreferred to in section 7.2 and ensure:

0) a processisin place that captures these Meter Alarms within the Validation and ensures that
any Meter Alarm occurrences & retained as part of themetering dataaudit trail; and

(i)  the relevantRegistered Participantare notified of the occurrences of these Meter Alarms
within the metering datafile in MDFF.
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Where supported by the meter(s) Validation for a given period ofinterval metering databy
comparison of the totalisedinterval energy data(accumulation register reading) and the change in
the meter cumulative registers €énergytolerance). It is acknowledged that this check would not
identify CTratio changes that have occurred after initial commissioning and have not been advised
to the MDP.

A check of the metering datafor continuity and reasonability over themeter reading period.
0] Check that no gaps in themetering dataexist.
(i)  Check thatmetering datafor the expeded period has been delivered based on the

Scheduled Meter Reading date.

Validations for Whole Current Manually Read Interval Metering
Installations

MDPs must, as a minimum, undertake the following Validations ometering datafrom whole current
manually read intervalmetering installationswithin the metering data services database

(@)

(b)

(€)

(d)

(e)

(f)

Check of allinterval metering dataagainst a nominated maximum value

0] This Validation is to ensure that erroneousnterval metering dataspikes are trapped and
Substituted.

(i)  This check may additionally be performed in the collection software.

A check of maximum value ofactive energy (Maximumreactive energychecks may #éso be
performed as an option). The maximum value is to be initially set to the rating of theneter.

Check for null (no values)metering datain the metering data services databasfor all Datastreams

() The aim of this check is to ensure that there is 400%metering dataset (and Substitution
for any missingmetering datais undertaken).

(i)  The minimum check required is to ensure that there is at least one nenull active energyor
reactive energyalue perlinterval per Datastream.

Check forthe Meter Alarms referred to in section 7.2 The MDP is not required to Validate the
interval metering datafor power outage or power failure alarms but must ensure:

0] a processisin place that captures these Meter Alarms within the Validation and ensures that
any Meter Alarm occurrences are retained as part of thenetering dataaudit trail; and

(i)  the relevant Registered Participantare notified of the occurrences of Meter Alarms within
the metering datafile in accordance with theMDFFSpecification

Where supported by the meter(s) Validation for a given period ofinterval metering databy
comparison of the totalisedinterval energy datavalues (accumulation register reading) and the
change in the meter cumulative registers énergytolerance).

A check of themetering datafor continuity and reasonability over themeter reading period.
0) Check that no gaps in themetering dataexist.

(i)  Check thatmetering datafor the expected period has been delivered based on the
expected reading date.
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10.6. Validations for Metering Installations with Accumulated Metering Data

MDPs must undertake the following Validations within themetering data services databasfor metering
installationswith accumulated metering data

(8) Check against a nominated minimum value ofnetering data collected from the metering
installation.

(b)  Check against a nominated maximum value ofmetering datacollected from the metering
installation. This is to be applied to both themetering datacollected from the metering installation
and the calculatedenergyconsumption values.

(c)  The current value ofmetering datacollected from the metering installationO previous value of
metering datacollected from the metering installation

(d)  The current value ofmetering data collected from the metering installationis numeric andO 0.

(e)  The current date thatmetering datais collected from the metering installation> the previous date
that metering datawas collected from themetering installation

()] Check for null (no \alues)metering datain the metering data services databasfor all Datastreams
The aim of this check is to ensure that there is a 100%etering dataset and Substitutionfor any
missing metering data is undertaken.

10.7. Validations for Metering Installations with Calculated Metering Data

MDPs must undertake the following Validations otalculated metering datawithin the metering data
services database

(&) Check against a nominated maximuntalculated metering datavalue.
(b)  Calculated metering datavalue is numeric andO 0.

(¢)  Check for null (no valuesxalculated metering datafor all Datastreams The aim of this check is to
ensure that there is a 100%alculated metering dataset (and Substitutionfor any missing
calculated metering datahas been undereken).

(d)  Check the Inventory Tables, Load Tables and On/Off Tables using a process approved by M€
to ensure that the correct version of these tables is being used for the production ofalculated
metering data

(e) Check against a nominated minimumvaluepr al t ernati vely, a 0zerod chec
acceptable number of zerolnterval values per day.

()] Calculated metering datadate > previous calculated meteringdata date.

11. LOAD PROFILINGd CONVERSION OF ACCUMULATED METERING
DATA

11.1. Requirement s for Load Profiling

Load Profiling is required to determineinterval metering data, for settlemens for type 6 metering
installations The requirements vary from Jurisdiction to Jurisdiction.

11.1.1. Victoria, ACT and Tasmania

The requirements forLoad Profiling in Victoria, ACT, and Tasmania are to:
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(@) determine an estimate of the average Load Profile for a Profil&rea over a given period of time
(Profile Preparation Servicg and

(b) allocate that Load Profile toEnd Uses in that Profile Area(Basic Meter Profile).

11.1.2. NSW and Queensland
The requirements for Load Profiling in NSW and Queensland are to:

(a) determine an estimate of the average Load Profile for Controlled Loads for Brofile Areaover a
given period of time (Profile Preparation Servicé Controlled Load Profle);

(b) allocate thatprofile to Controlled Loads(Basic Meter Profilerd Controlled Load Profile;

(c) determine an estimate of the average Load Profile of the remainindpadsfor a Profile Area (that is,
excluding the Controlled Loadg over a givenperiod of time (Profile Preparation Servicé Net
System Load Profilg and

(d) allocate that Load Profile to non-Controlled Loadsin that Profile Area(Basic Meter Profilerd Net
System Load Profili

11.1.3. South Australia
The requirements for Load Profiling in uth Australia are to:

(@) determine an estimate of the average Load Profile foControlled Loads for a Profile Area over a
given period of time (Profile Preparation Servicé Controlled Load Profile;

(b) allocate thatprofile to Controlled Loadsin that Profile Area Basic Meter Profilerd Controlled Load
Profile);

(c) determine an estimate of the average Load Profile of the remainindpadsfor a Profile Area (that is,
excluding the Controlled Loadg over a given period of time (Profile Preparation Servicéd Net
Sysem Load Profile; and

(d) allocate that Load Profile tonon-Controlled Loadsin that Profile Area(Basic Meter Profilerd Net
System Load Profili

11.2. Profile Preparation Service - Controlled Load Profile

11.2.1. NSW

Profile Preparation Service Controlled Loadis applied in NSW as follows:

(& In accordance withsection 12.8.2of Metrology Procedure: Part A,CLPsfor each Profile Area must
be prepared by AEMO using interval metering datafrom a samples of Wntrolled Load interval
metersin accordance withsection 11.3.3and paragraphs (b) and (c).

(b) The samplemetersto be installed by the LNSPs must provideéemote acquisitionof interval
metering data

(c) Two NMiIsmust be allocated to each samplemeter.

(0 One NMI must be used for theinterval metering datafrom the sample meter that is used to
prepare the CLR and

(i)  the second NMI must be used to transfer theaccumulated metering datato which the CLPis
applied.
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(d)  The requirements for one CLP are:
(0 There shall be at least oneCLPin each Profile Area
(i) An LNSPmay introduce a secondCLPin its Profile Area.

(iii)  If the LNSPdoes not introduce a secondCLR one CLPmust be calculated for all @ntrolled
Loadsin a Profile Area, which is based on a sample dfontrolled Load Interval Meters

(iv)  For each TI, theCLPmust be calculated byProfile Areaas follows:

CLPfor a Profile Area for T

N
=4 (samplemeterloadin T), * (Whn

n=1

where:
= represents the set of sampleNMlsin the Profile Area
wf = is the weighting factor associated with theNMIs.

(e) The requirements for two CLPs are:

0] if the LNSPintroduces a secondCLR it must notify the commencement date of the second
CLPin writing to AEMOand all retailers

(i)  the commencement date must be at leastsix months after the date of the notice and
(i)  from the commencement date, CLPsmust be calculated for eachProfile Area
® For each TI, theCLPsmust be calculated by Profile Area as follows:

0] CLPfor loadson the Controlled Load 1 network tariff

I TAA £ 0 OAI Pl A TAGQAO, 11T OEA ATTOOI
1T AR p TAOxI OE OAOEAZ ET OOAAEI ¢ EI
where:
N = represents the set of sampleNMiIs on the Controlled Load 1 Network Tariff in the
Profile Area.
wf = weighting factor associated with theNMIs.
(i) CLPfor loadson the Controlled Load 2 network tariff
1 TAA £ 0 OAiP1I A 1T AGAO,_ 11T OEA Ai1 OOI
1T AA ¢ 1AOxI OE OAOE,CE/E'CEET OOAAET ¢ EIT
where:
M = represents the set of sampleNMIs on the Controlled Load 2 network tariff in the
Profile Area
wf = weighting factor associated with theNMls.
11.2.2. Queensland
Profile Preparation Service Controlled Loadis appliedinQueens|l and, except in Ergon

distribution area, asfollows:

(& In accordance withsection 12.8.20f Metrology Procedure: Part A,CLPsfor the Profile Area must be
prepared by AEMOusing interval metering datafrom a sample (or samples) ofControlled Load
Interval Metersin accordance withsection 11.3.3and paragraphs(b) and (c).

(b) The samplemetersto be installed by the LNSP must be type 4netering installations
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(c) Two NMiIs may need to be allocated to each samplemeter.

(0 one NMI must be used for theinterval metering datafrom the sample meter that is used to
prepare the CLP and

(i)  the second NMI must be used to transfer theaccumulated metering dateto which the CLPis
applied.

(d)  Two CLPsmust be calculated for the Profile Area:

(0 one for Controlled Loadsin the Profile Area based on a sample oControlled Load Interval
Meters on the Controlled Load 1 network tariff; and

(i)  one for Controlled Loadsin the Profile Area based on a sample o€ontrolled Load Interval
Meters on the Controlled Load 2 network tariff.

(e) Foreach TI, theCLPsmust be calculated by Profile Area as follows:

0] CLPfor loadson the Controlled Load 1 network tariff

I TAA &£ 0 OAI Pl A TAGQAO, 1T OEA ATTOOI
1T AR p TAOxI OE OAOEAZ ET OOAAEI ¢ EIT

where:

N = represents the set ofsample NMIs on the Controlled Load 1 network tariff in the

Profile Area.

wf = weighting factor associated with theNMlIs.

(i) CLPfor loadson the controlled load2 network tariff

I TAA &£ O OAI Bl A 1 AGAO 11 OEA AT1 OOl
ITAA ¢ 1TAOxIT OEl OAO@EMEETET OOAAEI ¢ E

where:

M = represents the set of sampleNMIs on the Controlled Load 2 network tariff in the

Profile Area

wf = weighting factor associated with theNMls.

11.2.3. South Australia

Profile Preparation Service Controlled Loadis appliedin South Australiaas follows:

(& Inaccordance withsection 12.8.2o0f Metrology Procedure: Part A, a singleCLPfor all Controlled
Loadsfor each Profile Area must be prepared byAEMO using interval metering datafrom a
sample of Controlled Load Interval Metersin accordance withsection 11.3.3and paragraphs (b)
and (c).

(b)  The samplemetersto be installed by the LNSP must be a type 4netering installation
(c) Two NMlsmay need to be allocated to each samplemeter:

(0 one NMI must be used for theinterval metering datafrom the sample meter that is used to
prepare the CLR and

(i)  the second NMI must be used to transfer theaccumulated metering datato which the CLPis
applied.

(d)  For each TI, the CLP must be calculated by Profile Axras follows:

CLP for a profile area for arjj
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N
=3 (samplemeterloadin Tlj) * (Wf)n

n=1

where:
N = represents the set of sampleNMIs in the Profile Area
wf = is the weighting factor associated with theNMls.

11.3. Accumula tion Meter Profiler o Controlled Load

11.3.1. NSW& Queensland

Basic Meter Profiler- Controlled Loadis applied inNSW & Queenslandas follows:

(@ In accordance withsection 12.8.20f Metrology Procedure: Part A,AEMO must apply the
appropriate CLPfor the Profile Area to which theNMI is connected, to theaccumulated metering
data for all Controlled Loadsin order to obtain interval metering data

(b)  The requirements for one CLP are:
0] For NMls in a Profile Area with oneCLP, the CLPmust be applied as follows:

Interval metering datafor T|, for a NMI Datastream

I AAOT 61 AGETT AT AOcU AAOA AAHxRAE OOAOO AAO
B 60
where:
CLR = the calculated CLP energy for Tl
enddate

é CLPi = the sum of CLP energy between the start date and the end date and;

i=startdate

6start dated and 6endlldbated are defined in S

(c)  The requirements for two CLPs are:

0] In a Profile Area where theLNSPhas introduced a secondCLR the CLPsshall be applied as
follows:

Loads on theControlled Load 1 network tariff (CLP1) must be applied to thaccumulated
metering datafor all Controlled Loads which are on theControlled Load 1 network tariff:

Interval metering datafor T|, for a NMI Datastream on theControlled Load 1 network tariff

! AAOI O1 AGETT AT AOCU AAOGA AAHx@BA AT OOAOO AAOD.
B #, 0
where:
# , @ = the calculated CLPenergy for T}
endlate
a CLP1 =the sum of CLP energy between the start date and the end date and;
i=stardate
6start dated6 and 6endlldbat ed are defined in S

Loads on theControlled Load 2 network tariff (CLP2) must be applied to theaccumulated
metering datafor all Controlled Loads which are on theControlled Load 2 network tariff:

Interval metering datafor T|, for a NMI Datastream on theControlled Load 2 network tariff
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' AAOT O AOHIAIRAKxRAGU OOAOCO AMQA AT A AT A AAOA
B #,Q

where:

# , @ = the calculated CLP energy for Tl

enddate
§ CLP2 =the sum of CLP energy between the start date and the end date and;
i=startdate
6start dated and O6endlldbated are defined in S

(d)  The resultinginterval metering data produced by applying the CLP is at theNMI Datastreamlevel.
The total of these Datastreamsis used in the calculation of theNet System Load Profile

11.3.2. South Australia

Basic Meter Profiler- Controlled Loadis applied in South Austalia as follows:

(@) Inaccordance withsection 12.8.2of Metrology Procedure: Part A AEMO must apply the CLPfor
the Profile Area to which theNMI is connected, to theaccumulated metering dataor all Controlled
Loads in order to obtain interval meteringdata.

(b)  Theprofile must be applied as follows:

0] Interval metering datafor Tl for a NMI Datastream
I AAOI O1 AGET T AT AOcU AAOA AAHRAAT OOAOO .
B #0

where:
CLPj= the calculated CLP energy for Tl

enddate

A CLR = the sum of CLP energy between the start date and the end date and;

i=startdate
6start dated and 6endlldbat ed are defined in S

(i) If the accumulated metering datais based on an Actual Meter Reading:
(A) Start date = 00:00 on the day of the previousMeter Reading

(B) End date = the end of the TI commencing at 2355 on the day prior to the current
Meter Reading date.

(i)  If the accumulated metering datais Estimated:

(A) Sart date = 00:00 on the first dayof the billing period, or 00:00 on the previous
Meter Reading date (whether actual or Estimate)

(B) End date = the end of the TI commencing at 235 on the last day of the billing
period, or the end of the TI commencing at 2355 on the Estimated Meter Reading
date, whichever is the earlier.

(iv)  The resultinginterval metering dataproduced by applying the CLP is at theNMI Datastream
level. The total of theseDatastreamsis used in the calculation of theNSLP

11.3.3. Sample Meters

(& Where metering equipment to sample Controlled Loadsis installed, theMC must ensure that:
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@ at least 200Controlled Load sample metersare installed for the purposes of calculating
each CLP within grofile areaunless otherwise agreed byAEMG, and

(i)  the method it adopts for selecting samplemetersis statistically sound.
(b)  This paragraph (b) only applies to South Australia.

0] The LNSPmust ensure that at least 200Controlled Load sample metersare installed for the
purposes of calculating theCLP.

(i)  The method of selectng sample meters adopted by the LNSPmust be approved by AEMQ
(i)  The LNSPmust use reasonable endeavours to ensure that samplmeters:
(A) are used atoccupied Sites;

(B) have historical annual energy consumption with a lower range exceeding 1,000kWh
and an upper range not exceeding two standard deviations of the mearControlled
Load annual consumption;

© subject to sub-paragraph (D), must be randomly selected such that eacimeter that
meets the other criteria has an equal chance of being included in the sample; and

(D) new sample metersare selected to maintain a sample distribution that is
representative of the Controlled Loadin accordance withsection 11.3.8)(ii).

(iv)  If an existing samplemeter becomes inappropriate for a samplemeter, the samplemeter
must be removed or relocated to an appropriate Site selected in accordance witkection

11.3.8)(iii).

(v)  TheLNSPmust ensure that ameter, which is a samplelnterval Meter installed for the
purposes of calculating the CLPis not removed without the consent of AEMO.

(c)  The weighting factor assigned to each sampleneter NMlin the calculation of the CLP should be
proportional to 1/n, where n is the number of samplemeterscontributing to the calculation of the
CLP in the respective_.NSParea.

OEAT £

Weighting Factor

where:
sf = scaling factor (for South Australia = 200)
dIf = distribution loss factorapplicable to the samplemeter

n = number of sample metersused in the calculation of the CLP

11.4. Profile Preparation Service - Net System Load Profile

Profile Preparation Servicé Net System Load Profilds to be applied as follows:

(@ In accordance withsection 12.8.20f Metrology Procedure: Part A, the form ofprofiling that AEMO
must use for the metering installationsto which the metrology procedureapplies, excluding
metering installationsfor Controlled Loadswhere applicable to a Jurisdiction, is theNSLP

(b)  TheNSLPmust be calculated by Profile Area as follows
NSLP for a Profile Area for a Tl
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where:

MLF =marginal loss factorapplicable for the NMI that is stored in MSATS
DLF =distribution loss factorapplicable for the NMI that is stored in MSATS
g = Fve-minute non-contestableunmetered loadsin Profile Area

i = EachTNIwith energyinflows to Profile Area

m = Eachenergygeneratedby embeddedgenerating unitswithin Profile Area

s = Five minute loads (including market type 7 loads) in Profile Areaexceptinterval metering
data in respect of loadsat child connection pointsn an embedded network

u = Fiveminute metering data for Controlled Loads

w = Five-minute metering datarepresentationfor metering installationswith 15 minute
metering dataexcept interval metering datain respect ofloadsat child connection pointsn
an embedded network

y = Five-minute metering datarepresentation for metering installationswith 30-minute
metering dataexceptinterval metering datain respect ofloadsat child connection pointdn
an embedded network

Accumulation Meter Profiler - Net System Load Profile

Accumulation Meter Profiler 8 Net System Load Profilds to be applied as follows:

(@)

(b)

In accordance withsection 12.8.2of Metrology Procedure: Part AAEMO must apply the NSLPfor
the Profile Areato which the NMI is connected, to themetering datafor type 6 metering
installationsin order to obtain interval metering data

The profile must be applied as follows:
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Interval metering datafor Tl for NMI Datastream

I AAOI 61 AGET T AT Aocu AAOA AAOWAAT OOAOO
BALS ADRP Mo A

0] where the accumulated metering datais based on an Actual Meter Reading,

start date = 00:00 on the day of the previousmeter reading, and

end date = the end of the TI commencing at 2355 on the day prior to the current meter
reading date; or

(i)  where the accumulated metering datais an Estiméae:

start date = 00:00 on the first day of thebilling period, or 00:00 on the day of the previous
meter reading date (whether actual or Estimate); and

end date = the end of the TI commencing at 2355 on the last day of the billing period, or
the end of the TI commencing at 2355 on the Estimatemeter reading date, whichever is

the earlier.
(c)  The resultinginterval metering dataproduced by applying the NSLPis at the NMI Datastream
level.
11.6. Start Dates and End Dates
(@) If the accumulated metering datais based on a Meter Reading:
@ the start date is 00.00 on theday of the previous Meter Reading; and
(i)  the end date is the end of the TI commencing at 2355 on the day prior to the current Meter
Reading date; and
(b) if the accumulatedmetering data is based on an Estimatewhere the estimated metering dataends
on a date in the future:
0] the start date is the later of:
(A) 00.00 on the firstday of the billing periodrelated to the profile period; and
(B) 00.00 on the previousMeter Reading date (.e. the start of theestimated metering
data period).
(i)  the end date is the end of the TI commencing at 2355 on the lastday of the billing period
related to the profile period.
12. PROFILINGO CONVERSION OF INTERVAL METERING DATA
12.1. Profile Area s ample metering 15-minute to 5-minute conversion @ uniform
allocation method

(&) For each samplemetering installation 15 minute interval period described in clause 3.9§) of
Metrology Procedure: Part A divide the 15minute energyvalue bythree to produce a 5-minute
energyvalue.

(b)  For each 15minute period in (a) goply the 5-minute energyvalue to each Tl in the corresponding
15 minute interval period to create 5 minute interval metering datafor that sample metering
installation.
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(c)  The TImetering dataproduced in (b) will be used in theProfile Preparation Servicé Controlled
Load Profile Process.

12.2. Profile Area s ample metering 30 -minute to 5 -minute conversion 9 uniform
allocation method

(@) For each samplemetering installation30-minute interval period described in clause 3.9(c) of
Metrology Procedure: Part Adivide the 30-minute energyvalue by six to produce a 5minute
energyvalue.

(b)  For each 30minute period in (a) apply the 5-minute energyvalue to each Tl in the corresponding
30-minute interval period to create 5-minute interval metering data for that sample metering
installation.

(c) The Timetering dataproduced in (b) will be used in the Profile Preparation Servicd Controlled
Load Profile Process.

12.3. Profile Area five-minute load profile calculation

€)) For each Profile Area, theenergyinflows are the sum ofenergyflows at all TNIs bulk supply) plus
the sum of energygenerated from distribution connection pointsvhere the FRMP is aMarket
Generatoror MSGA

(b) The energyassociated with all norbulk supply metering installationsthat have five-minute
metering data (excluding those specified in (a)}s summed forall loads This includesTI metering
data associated withmarket type 7 metering installationsand non-contestable unmetered loads
Metering data for child connection pointsare excluded

(©) The energyassociated with Controlled Loadmetering installationsproducing accumulated
metering datais profiled by applying the controlled load profile (CLP) calculated in accordance
with section 113 and then summed for all Controlled Loads

(d) The five-minute load profile is then determined by subtracting thesum of the metering data
calculated in (b) and (c) from themetering datacalculated in (a).

12.4. Applying the five -minute profile to 15 -minute and 3 0-minute metering
data for a Profile Area

€) The 15minute metering datafor individual NMI Datastreamsis profiled using the five minute
load profile shape (calculated in 12.3(d)using the method below, to provide a five-minute
representation of the 15minute metering data

0] For each 15minute interval,identify the three corresponding five-minute intervals from the
five-minute load profile calculated in 12.3(d).

(i) Sum thethree five minute interval values to produce the total fiveminute load profile
energy volume for the 15minute period.

(i)  For each fiveminute interval enemy value within the 15minute period, express the five
minute energy value as a percentage of the total energy volume calculated ira)(ii).

(iv)  Apply each5-minute percentage value, calculated ind)(iii), to the 15minute interval in (b)(i)
to produce a five-minute representation of the total 15minute energy volume.

Example calculation5-minute profile for 15-minute metering data

5-minute TI ‘ 1 ‘ 2 ‘ 3 ‘ Total for 15 minutes
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Profile Area5-minute profile Tl values 250 400 350 1000

Tl value % ofL5minute total 25% 40% 35% 100%

Corresponding 18minute intervald total

15minute energy volume 10

5-minute TI 1 2 3 Total for 15 minutes
1@ x 1 x 1@ x

15 minute interval converted to Bminute 25% 40% 35%

5-minute converted values 25 40 35 100

Corresponding 18minute intervald

individual NMls 10

5-minute TI 1 2 3 Total for 15 minutes

15minute interval converted to Sminute 10 x 25%| 10 x 40%| 10 x 35%

5-minute converted values 2.5 4.0 3.5 10

(b)

The 30-minute metering datafor individual NMI Datastreamsis profiled using the five- minute

load profile shape (calculated in 12.3(d)ysing the method below, to provide a five-minute
representation of the 30-minute metering data

(i)

five-minute load profile calculated in 12.3(d).

(ii)

volume for the 30-minute period.

(iii)

For each 30minute interval,identify the six correponding five-minute intervals from the

Sum the sixfive minute interval values to produce the total fiveminute load profile energy

For each fiveminute interval energy value within the 3@minute period, express the five

minute energy value as a percentage of the total energy volume calculated in (d)(ii).

(iv)

Apply each5-minute percentage value, calculated inkf)(iii), to the 30-minute interval in

(b)(i) to produce a five-minute representation of the total 30-minute energy volume.

Example calculation: 5minute profile for 30-minute metering data

5-minute TI 1 2 3 4 5 6 Total for 30 minutes
Profile Areab-minute
profile T| values 100 150 120 150 230 250 1000
Tl value % of 30
minute total 10% 15% 12% 15% 23% 25% 100%
Corresponding 30
minute intervald total
30-minute energy
volume 10
5-minute TI 1 2 3 4 5 6 Total for 30 minutes
30-minute interval 10 x 10 x 10 x 10 x 10 x
converted to 5minute 10% 15% 12% 10 x 15% 23% 25%
5-minute converted
values 10 15 12 15 23 25 100
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Corresponding 30

minute intervald

individual NMI 10

5-minute TI 1 2 3 4 5 6 Total for 30 minutes

30-minute interval

converted to 5minute | 10 x10% | 10 x 15%| 10 x 12%| 10 x 15% | 10 x 23%| 10 x 25%

5-minute converted

values 1 1.5 1.2 15 2.3 2.5 10

13. UNMETERED LOADS8 DETERMINATION OF METERING DATA
13.1. Requirement to produce Calculated Metering Data
13.1.1. Market Loads

(& Inaccordance with clauses S7.3 and S7.4 of the NERyding interval data is required to be
calculated byNMI Datastream for those loadswith type 7 metering installations

(b)  AEMOwWiIll publisha list of the loadsthat are classified asnarket loadsand will keep this list up to
date.

(c) Ifthere is aLoad Table an Inventory Table or an On/Off Table, a type Tetering installationmay
be classified as anarket load

13.1.2. Non-contestable unmetered loads

(& Inaccordance with clauser.16.3(6Anon-contestableunmetered loadsmust be included in
settlements Consequently trading interval data is required to be calculated byNMI Datastream
for those non-contestableunmetered loads

(b)  MCsmust ensure thata list of non-contestableunmetered loadsis maintained and kept up to date.

(c) MCsmust ensure that calculation methodologies andAgreed Loads for non-contestable
unmetered loadsare maintainedand kept up to date.

(d) MCsmust create and maintain an Inventory Table, to facilitate the calculation ahetering datafor
each non-contestable unmetered loadNMI, that contains Unmetered Deviceloadsand at least the
information required in 13.2.2, 13.3.2 or 13.5.2, whichever is apghiea The MC must ensure that
the Inventory Tableis maintained and kept up to date..

(e) TheMC must ensure thatdetails of the Inventory Table,calculation methodologies andAgreed
Loads are agreed prior to implementation by relevant Registered Participantand provided to
relevant Registered Participantsrhen requested.

13.1.3. Unmetered Device s
(@ A market loadcan result from the operation of an Unmetered Device. The onlynarket loadsin
the NEMwhere Unmetered Devices are being used are:
0] street lights; and
(ii) traffic lights in NSW and SA.
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(b)  Non-contestableunmetered loadsresult from the operation of Unmetered Devices that are not
included in (a).

(c)  There are two types of Unmetered Devices: Controlled Unmetered Devices and Uncontrolled
Unmetered Devices.

(d)  For eachmarket loadthere may be one or more UnmeteredDevices that are listed in the Load
Table

(e)  For eachnon-contestableunmetered loadthere may be one or more UnmeteredDevices that are
listed in the Inventory Tableas Agreed Loads.

13.1.4. Application of NMI

(a) Metering datafor an unmetered load is calculated byNMI Datastream. A NMl is assigned for each
unique combination of:

() FRMP
(i) EndUser,
(i)  LNSP
(iv) TNI, and
(v) DLF

(b)  Anunmetered load NMI may contain multiple market loadsor multiple non-contestableunmetered
loadswith the same Unmetered DeviceType, but they must have the same=RMR End User LNSR
TNIand distribution loss factor An unmetered load NMI cannot have multiple Unmetered Device
Types.

(c)  Anunmeteredload NMI may contain a singlemarket load or a single non-contestalle unmetered
load.

13.1.5. Load Table

(&8 The Load Table must set out:

0] for each Controlled Unmetered Device, itdoad (which includes any associated control gear,

in watts) for use in calculatinginterval metering datain accordance withsection 13.2; and

(i)  for each Uncontrolled Unmetered Device, its annuaénergyconsumption in accordance with
section 13.3. The annualenergyconsumption is used to calculate the calculated device
wattage (in watts) which is used to calculate thénterval metering datafor each device type

as follows:
AAGEAA Al1 OA1T AT AoOcu AiTO
#Al AOI AOAA AASEAA AGCOACA —
OQ0oqT
where:

i = Uncontrolled Unmetered Devicei.
(b)  AEMOmust maintain Load Tables by:
(i)  deleting redundant data;

(iv)  considering (including by taking into account the views of other interested parties)and
publishing proposals from interested parties to add Unmetered Devices to a Load Tahle
and

Doc Ref: 1 May 20226 February 2022. Page 41 of 58

)AEMO

AUSTRALIAN ENERGY MARKET OPERATOR

o]



)

9) AEMO

AUSTRALIAN ENERGY MARKET OPERATOR

METROLOGY PROCEDURE: PART B
METERING DATA VALIDATION, SUBSTITUTION AND ESATMON

(v)  publishupdated Load Tables

(c) No Registered Participaniay use an Unmetered Devicas atype 7 market loadfor which there is
no load data in a Load Table.

(d)  Proposals to add a new Unmetered Devicéoad to the Load Table must include load measurement
tests conducted by aNATAaccredited laboratory or an overseas equivalent.

(e) Agreement for an Unmetered Deviceload to be added to the Load Table does not replace any
obligation for an interested party to obtain appropriate approvals related to the performance and
acceptance of use of the Unmetered Device.

13.2. Controlled Unmetered Devices

13.2.1. Metering Data Calculation
(a8 TheMC must ensure that theinterval metering datafor Controlled Unmetered Devicesclassified as
a type 7 metering installationare calculated in accordance with the following algorithm:

Interval metering datafor Tlj for NMI (in watt hours)
B Mz $AOEAA <AOOGEARA AT Ot OABEODA. 1y AA E QG OOVAED ACE A GAIOO.
QT

where:

i = Unmetered Device

j=TI

k = proportion of Unmetered Device attributable to that NMI
Tlis in minutes

Unmetered Device wattagéDevice wattageis determined from the Load Tableor Agreed
Load for anon-contestable unmetered load.

Unmetered Device countDevice countis determined from the Inventory Table.
Period load is switchedon is determined from the On/Off Table.

(b)  The calculation methodology detailed in (a) may be used to calculatenetering datafor non-
contestable unmetered loadswhere deemed appropriate by the MC.

(c) The MC must ensure that othemon-contestable unmetered loadnetering datacalculations are
approved by AEMO before implementation.

13.2.2. Inventory Table

(&) For eachNMI a separate Inventory Table is required thaidentifies eachUnmetered Device that
forms part of the load, and lists:

(0 the Unmetered DeviceType;

(i)  the form of on/off control & photoelectric cell control, timer control, ripple control or other
control;

(i) if timer control or ripple control, the on/off times for the timer control or the ripple control
system;

(iv)  if other control, the on/off times;

() End User details;
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(©)

(d)

(e)

(f)

13.2.3.
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{)v) Location details;

Qaivi)if an Unmetered Device is shared with anotheNMI, the proportion of load that is agreed by
affected Registered Participantto be attributable to that NMI (k). Each k factor will be less
than 1. The sum of the k factors for a shared Unmetered Device across each respectiid|
must be equal to 1;

{uii)(vii) if an Unmetered Device is not shared with anotheNMI, the k factor must be equal to 1
{x)viii) number of such Unmetered Devices installed;

{)ix) effective start dated the first day on which that record in the Inventory Table is to be
included in the calculation of metering datafor that NMI;

d)x) effective end dated the last day on which that record in the Inventory Table is to b
included in the calculation of metering datafor that NMI; and

{diYxi)last change dated the date that record in the Inventory Table was most recently created or
modified.

Each Unmetered Device in the Inventory Table is a unique combination of physical hardweatime
control classification and shared portion. For example, ifrfUnmetered Device is shared with
another NMI, the individual portions of the Unmetered Device(s) must be included in the Inventory
Table as a separate Unmetered Device on eadiMI.

EachMC must develop the initial Inventory Table for theNMlIs for which it is responsible. The
initial Inventory Table must be agreed by each affectedRegistered ParticipantAEMO and the
relevantEnd User

EachMC must update the Inventory Table for theNMIs for which it is responsible on at least a
monthly basis to ensure that the accuracy requirements isection 12.5 of Metrology Procedure:
Part Aare met. Any changes to the Inventory Table may only be made on a retrospective basis
where:

0) agreed by the MC and the affected Registered Participantsor
(i) necessary to comply with clause 7.9.4 of th&lER

The MC must communicate any material changes to the Inventory Table tand obtain agreement
from the affected Registered Participants

The MC must provide the Inventory Table to relevantRegistered Participanterhen requested.

On/Off Table

The form of on/off control may be:

(@ photoelectric cell control;
(b)  timer control, or ripple control; or
(c)  other control.
13.2.4. Photoelectric cell control
(&) If the on/off times for an Unmetered Device are controlled by a photoelectric cell:
(0 On time = sunset time + ON delay.
(i)  Off time = sunrise time + OFF delay.
The ON delay and OFF delay are set out igection 13.4.
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(b) TheMC must ensure that the appropriate sunset times and sunrise times are obtained from the
Australian Government Geoscience websiteMvw.ga.gov.au/geodesy/astro/sunrise.jsp), based on
the longitude and latitude of the relevant town as specified below:

Jurisdiction  LNSP Town Latitude Longitude
Victoria CitiPower Pty Melbourne 37deg49min S 144 deg 58 min E
Victoria Jemena Electricity NetworkgVic) Essendon 37deg44 minS 144 deg 54 min E
Ltd
Victoria PowercorAustralia Ltd Ballarat 37deg30minS 143 deg 47 min E
Victoria AusNet ElectricityServicesPty Ltd  Morwell 38deg 13 min S 146 deg 25 min E
Victoria United EnergyDistribution Pty Dandenong 38deg 01 minS 145 deg 12 min E
NSW Ausgrid Sydney 33deg52minS 151 deg 12 min E
NSW Endeavour Energy Cecil Park 33deg52minS 150 deg 50 min E
NSW Essential Energy Armidale 30deg 31 minS 151 deg 40 min E
NSW Essential Energy Broken Hill 31deg57min S 141 deg 27 min E
NSW Essential Energy Dubbo 32deg15min S 148 deg 36 min E
NSW Essential Energy Wagga 35deg 06 min S 147 deg 22 min E
Wagga
SA SA Power Networks Adelaide 34deg55minS 138 deg 35 min E
ACT Actew Distribution Ltd and Canberra 35deg20min S 149 deg 10 min E
Jemena Networks (ACT) Pty Ltd
trading as ActewAGL Distribution
Queensland Energex Limited Brisbane 27 deg28 minS 153 deg 01 min E
Queensland Ergon Energy Corporation Townsville 19deg 15 min S 146 deg 48 min E
Queensland Ergon Energy Corporation Toowoomba 27 deg33minS 151 deg 57 min E
Tasmania Tasmanian Networks Pty Ltd Ross 42 deg 01 min S 147 deg 29 min E
(c) TheMC must ensure that the period that theload is switched on during a Tl is calculated as
follows:
Trading interval Period load is switched on
For the Tls commencing after sunset and finishing prior to Period load is switched on = 1
sunrise
For the Tls commencing after sunrise and finishing priorot Period load is switched on = 0
sunset
For the TI during which the sunset occurs OAOET EOxEOREAA
wl QEN &) 4EINTAMOT O
v
For the Tl during which the sunrise occurs 0AOET E®xEOREAA
4EINTAEST OEQAAOEG AE)
v

(d)  Should testing on the operation of photoelectric cells by an independent party agreed to by the

MC, affected Registered ParticipantAEMOand relevantEnd User indicate that the on/off times
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13.2.5.
(@)

(b)

13.2.6.
(@)

(b)

(©)

)

for an Unmetered Device controlled by a fhotoelectric cell are influenced materially and
consistently by other variablesSAEMO shall revise this Procedureccordingly.

Timer Control
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AUSTRALIAN ENER!

If the on/off times for an Unmetered Device is controlled by a timer or ripple injection system:

(i)
(ii)

On time = ON time set on timer or ripple injection system

Off time = OFF time set on timer or ripple injection system.

The MC must ensure that the period that theload is switched on during aTlis calculated as
follows:

Trading interval

For the Tl during which the on time occurs

For the Tl during which the off time occurs

Other control

Where the on/off times for an Unmetered Device are not in accordance witlsection 13.2.4 or

Period load is switched on

Forthe Tls commencing after on time and finishing prior to off Period load is switched on = 1
time

For the Tls commencing after off time and finishing prior to on Period load is switched on = 0
time

0AC
)

>=O

[EBxEOQ
/ OEIl A/ 1

m >
om

V)

>:

0AOEI A 11 AA
| EE OEadAo

6 E

[V}

13.2.5 the following alternative forms of control may be used:

(i)
(ii)

On time = sunset time + ON delay or ON time set on timer or ripple injection system.

A A
£)

O
El

)

MARKET OPERATOR

Off time = sunrise time + OFF delay or OFF time set on timer or ripple injection system or a

fixed duration after ON time.

Where sunrise or sunset times are used, the time is determined in accordance wikction
13.2.4(b).

The MC must ensure that the period that theload is switched on during aTlis calculated as
follows:

Trading interval

For the Tls commencing after on time and finishing prior to
off time

For the Tls commencing after off time and finishing gor to
on time

For the Tl during which the on time occurs

For the Tl during which the off time occurs

Period load is switched on

Period load is switched on = 1
Period load is switched on = 0

OAOET EOxEOR
%l @EN AE) /1

OAOET EAxEORE
| AET A3 OOEG AE)
U
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Uncontrolled Unmetered Devices

Other unmetered loadsdo not have a constantload and, therefore, theenergycalculation is based on an
annual energyconsumption, in accordance withsection 13.15, that has been approved by AEMO

13.3.1.

(b)

(€)

13.3.2.

(@)

Energy calculation

(@& TheMC must ensure that theinterval metering datafor other Uncontrolled Unmetered
Devicesclassified as a type fetering installationis calculated in accordance with the
following algorithm:

Interval metering datafor Tljfor NMI (in watt hours)
B Mz $AOEAA xAROOEAA Al Ot OABEDA. 1J AA BA)OxEOAEAA
Qo

where:

i = Unmetered Device

j=TI

k = proportion of Unmetered Device attributable to that NMI
Tlis in minutes

Unmetered Device wattageDevice wattage is determined from the Load Tableor Agreed
Load for anon-contestable unmetered load

Unmetered Device countDevice countis determined from the Inventory Table.
Period load is switched on is determined from the On/Off Table.

The calculation methalology detailed in (a) may be used to calculatenetering datafor non-
contestable unmetered loadswhere deemed appropriate by the MC.

The MC must ensure that othemon-contestable unmetered loadnetering datacalculations are
approved by AEMO before implementation.

Inventory Table

For eachNMI a separate Inventory Table is required thatdentifies each Unmetered Device that
forms part of the NMI load, and lists:

0) the Unmetered DeviceType;

(i)  the form of on/off control (24 hours per day);
I letails:

{h(iil) Location details;

{4(iv) if an Unmetered Device is shared with anotheNMI, the proportion of load that is agreed by
affected Registered Participantto be attributable to that NMI (k). Each k factor will be less
than 1. The sum of the k factors for a shared Unmetered Device across each respectii|
must be equal to 1;

f4)(v) if an Unmetered Device is not shared with anotheNMI, the k factor must be equal to 1
{vi)(vi)number of such Unmetered Devices installed;

Qi) vii) effective startdate 0 the first day on which that record in the Inventory Table is to be
included in the calculation of metering datafor that NMI;
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{(viii) effective end dated the last day on which that record in the Inventory Table is to be
included in the calculation of metering data for that NMI; and

£(ix) last change dated the date that record in the Inventory Table was most recently created or
modified.

Each Unmetered Device in the Inventory Table is a unique combination of physical hardware, time
control classification and shaed portion. For example, if an Unmetered Device is shared with
another NMI, the individual portions of the Unmetered Device(s) shall be included in the Inventory
Table as a separate Unmetered Device on eadiMI.

(c) EachMC must develop the initial Inventory Table for theNMIls for which it is responsible. The
initial Inventory Table must be agreed with the affectedRegistered ParticipantAEMO and the
relevant End User

(d) EachMC must update the Inventory Table for theNMIs for which it is responsible on at least a
monthly basis to ensure that the accuracy requirements isection 12.5 of Metrology Procedure:
Part A are met. Any changes to the Inventory Table may only be made on a retrospective basis
where:

@ agreed by the MC and the affected Registered Participantsor
(i) necessary to comply with clause 7.9.4 of thBlER

(e) TheMC must communicate any material changes to the Inventory Table tand obtain agreement
from the affected Registered Participants

0] The MC must provide the Inventory Table to relevantRegistered Participantashen requested.

13.3.3. On/Off Table
(&) Other unmetered loadsare assumed to operate 24 hours per day.
(b)  For eachTl Periodload is switched on = 1.

13.4. ON delay and OFF delay

(& InVictoria, New South Wales Queensland, Tasmania and South Australia the O8ielaysand OFF
delays are zero.

(b) Inthe Australian Capital Territory, he MC must use the ON delay and OFF delay for eactiay, as
provided in the following tables, when determining the on time and off time of photoelectric cells
in accordance withsection 13.2.4.
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January
Day

January 1
January 2
January 3
January 4
January 5
January 6
January 7
January 8
January 9
January 10
January 11
January 12
January 13
January 14
January 15

February
Day

February 1
February 2
February 3
February 4
February 5
February 6
February 7
February 8
February 9
February 10
February 11
February 12
February 13
February 14

ON delay
(minutes)

20
19
19
19
19
19
19
19
19
19
19
19
19
19
19

ON delay
(minutes)

18
18
18
18
18
18
18
18
18
18
18
18
18
18

OFF delay
(minutes)

21
20
20
20
20
20
20
20
20
20
20
20
20
20
20

OFF delay
(minutes)

20
20
20
20
20
20
20
20
20
20
20
20
20
20

Day

January 16
January 17
January 18
January 19
January 20
January 21
January 22
January 23
January 24
January 25
January 26
January 27
January 28
January 29
January 30
January 31

Day

February 15
February 16
February 17
February 18
February 19
February 20
February 21
February 22
February 23
February 24
February 25
February 26
February 27
February 28
February 29

ON delay
(minutes)

19
19
19
19
19
19
19
19
19
18
18
18
18
18
18
18

ON delay
(minutes)

18
17
17
17
17
17
17
17
17
17
17
17
17
17
17

OFF delay
(minutes)

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

OFF delay
(minutes)

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
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March
Day

March 1
March 2
March 3
March 4
March 5
March 6
March 7
March 8
March 9
March 10
March 11
March 12
March 13
March 14
March 15

April
Day

April 1
April 2
April 3
April 4
April 5
April 6
April 7
April 8
April 9
April 10
April 11
April 12
April 13
April 14
April 15

ON delay
(minutes)

17
17
17
17
17
17
17
17
17
17
16
16
16
16
16

ON delay
(minutes)

16
16
15
15
15
15
15
15
15
15
15
15
15
15
15

OFF delay
(minutes)

20
20
20
19
19
19
19
19
19
19
19
19
19
19
19

OFF delay
(minutes)

19
19
19
19
19
19
19
19
19
19
19
19
19
19
19

Day

March 16
March 17
March 18
March 19
March 20
March 21
March 22
March 23
March 24
March 25
March 26
March 27
March 28
March 29
March 30
March 31

Day

April 16
April 17
April 18
April 19
April 20
April 21
April 22
April 23
April 24
April 25
April 26
April 27
April 28
April 29
April 30

ON delay
(minutes)

16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16

ON delay
(minutes)

15
15
15
15
15
15
15
15
15
15
14
14
14
14
14

)AEMO
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OFF delay
(minutes)

19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19

OFF delay
(minutes)

19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
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May
Day

May 1
May 2
May 3
May 4
May 5
May 6
May 7
May 8
May 9
May 10
May 11
May 12
May 13
May 14
May 15

June
Day

June 1
June 2
June 3
June 4
June 5
June 6
June 7
June 8
June 9
June 10
June 11
June 12
June 13
June 14
June 15

ON delay
(minutes)

14
14
14
14
14
14
14
14
14
14
14
14
14
14
14

ON delay
(minutes)

13
13
13
13
13
13
13
13
13
12
12
12
12
12
12

OFF delay
(minutes)

19
19
19
18
18
18
18
18
18
18
18
18
18
18
18

OFF delay
(minutes)

18
18
18
18
18
18
18
18
18
18
18
18
18
18
18

Day

May 16
May 17
May 18
May 19
May 20
May 21
May 22
May 23
May 24
May 25
May 26
May 27
May 28
May 29
May 30
May 31

Day

June 16
June 17
June 18
June 19
June 20
June 21
June 22
June 23
June 24
June 25
June 26
June 27
June 28
June 29
June 30

ON delay
(minutes)

14
14
14
13
13
13
13
13
13
13
13
13
13
13
13
13

ON delay
(minutes)

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
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OFF delay
(minutes)

18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18

OFF delay
(minutes)

18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
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July
Day

July 1
July 2
July 3
July 4
July 5
July 6
July 7
July 8
July 9
July 10
July 11
July 12
July 13
July 14
July 15

August
Day

August 1
August 2
August 3
August 4
August 5
August 6
August 7
August 8
August 9
August 10
August 11
August 12
August 13
August 14
August 15

ON delay
(minutes)

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

ON delay
(minutes)

13
13
13
13
13
13
13
13
13
13
13
14
14
14
14

OFF delay
(minutes)

18
18
18
18
18
18
18
18
18
18
18
18
18
18
18

OFF delay
(minutes)

18
18
18
18
18
18
18
18
18
18
18
18
18
18
18

Day

July 16
July 17
July 18
July 19
July 20
July 21
July 22
July 23
July 24
July 25
July 26
July 27
July 28
July 29
July 30
July 31

Day

August 16
August 17
August 18
August 19
August 20
August 21
August 22
August 23
August 24
August 25
August 26
August 27
August 28
August 29
August 30
August 31

ON delay
(minutes)

12
12
12
12
12
13
13
13
13
13
13
13
13
13
13
13

ON delay
(minutes)

14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
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OFF delay
(minutes)

18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18

OFF delay
(minutes)

18
18
18
18
18
18
18
18
18
18
18
19
19
19
19
19
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September
Day

September 1
September 2
September 3
September 4
September 5
September 6
September 7
September 8
September 9
September 10
September 11
September 12
September 13
September 14
September 15

October
Day

October 1
October 2
October 3
October 4
October 5
October 6
October 7
October 8
October 9
October 10
October 11
October 12
October 13
October 14
October 15

ON delay
(minutes)

14
14
14
15
15
15
15
15
15
15
15
15
15
15
15

ON delay
(minutes)

16
16
16
16
16
16
16
16
16
16
16
16
16
16
16

OFF delay
(minutes)

19
19
19
19
19
19
19
19
19
19
19
19
19
19
19

OFF delay
(minutes)

19
19
19
19
19
19
19
19
19
19
19
19
19
19
19

Day

September 16
September 17
September 18
September 19
September 20
September 21
September 22
September 23
September 24
September 25
September 26
September 27
September 28
September 29
September 30

Day

October 16
October 17
October 18
October 19
October 20
October 21
October 22
October 23
October 24
October 25
October 26
October 27
October 28
October 29
October 30
October 31

ON delay
(minutes)

15
15
15
15
15
15
15
15
15
15
15
16
16
16
16

ON delay
(minutes)

16
16
16
16
17
17
17
17
17
17
17
17
17
17
17
17

)AEMO

AUSTRALIAN ENERGY MARKET OPERATOR

OFF delay
(minutes)

19
19
19
19
19
19
19
19
19
19
19
19
19
19
19

OFF delay
(minutes)

19
19
19
19
19
19
19
19
19
19
19
20
20
20
20
20

Doc Ref:

1 May 20226 February 2022.

Page 52 of 58



METROLOGY PROCEDURE: PART B
METERING DATA VALIDATION, SUBSTITUTION AND ESTIMATION

)AEMO

AUSTRALIAN ENERGY MARKET OPERATOR

November
Day ON delay OFF delay Day ON delay OFF delay
(minutes) (minutes) (minutes) (minutes)
November 1 17 20 November 16 18 20
November 2 17 20 November 17 18 20
November 3 17 20 November 18 18 20
November 4 17 20 November 19 18 20
November 5 17 20 November 20 18 20
November 6 17 20 November 21 18 20
November 7 17 20 November 22 18 20
November 8 17 20 November 23 18 20
November 9 17 20 November 24 18 20
November 10 17 20 November 25 18 20
November 11 17 20 November 26 18 20
November 12 18 20 November 27 18 20
November 13 18 20 November 28 18 20
November 14 18 20 November 29 18 20
November 15 18 20 November 30 18 20
December
Day ON delay OFF delay Day ON delay OFF delay
(minutes) (minutes) (minutes) (minutes)
December 1 18 20 December 16 19 20
December 2 18 20 December 17 19 20
December 3 18 20 December 18 19 20
December 4 19 20 December 19 19 20
December 5 19 20 December 20 19 20
December 6 19 20 December 21 19 20
December 7 19 20 December 22 19 20
December 8 19 20 December 23 19 20
December 9 19 20 December 24 19 20
December 10 19 20 December 25 19 20
December 11 19 20 December 26 19 20
December 12 19 20 December 27 20 21
December 13 19 20 December 28 20 21
December 14 19 20 December 29 20 21
December 15 19 20 December 30 20 21
December 31 20 21
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13.5. Traffic signal dimming

Section B.5 applies from 1 Juh2015where traffic signals are classified as market load

Theseloadshave characteristics similar to Controlled Unmetered Devicess they have specifically defined
periods that calculated metering datais based on fullload values and dimmedload values. Thesdoads
also have characteristics similar to Uncontrolled Unmetered Devices they do not have a constantioad
and calculated metering datais based on an annuakenergyconsumption for the load.

13.5.1. Metering Data Calculation

The MC must ensure that theinterval metering datafor traffic signal unmetered loads classified as a type 7
metering installationand can be dimmed,is calculated in accordance with the following algorithm:

(Interval metering datafor full wattage Tj for NMI 8 in watt hours) + (Interval metering datafor
dimmed wattage T| for NMI & in watt hours).
B Qz571 ACAAREDAAOCOAGA | ACAARARBDEIOS )z 0 AOEDAA O OGCRAGAIAZA4 )
PRL
B 0z511 ACAAAEBRERRAAOOAGA | ACAAREARDLEIOS )z 0AOBEAITI AROOAICA4)
QT

where:

i = Unmetered Device

=TI

k = proportion of Unmetered Device attributable to that NMI

Tl is in minutes

Unmetered Device full wattage is determined from the LoadTable.
Unmetered Device dimmed wattage is determined from the Load Table.
Unmetered Device count is determined from the Inventory Table.
Period full wattage switched on is determined from On/Off Table.

Period dimmed wattage switched on is determined from @/Off Table.

13.5.2. Inventory Table

(&) For eachNMI a separate Inventory Table is required thaidentifies each UnmeteredDevice that
forms part of the NMI load, and lists:

0) the Unmetered DeviceType;

(i)  the form of on/off control & photoelectric cell control or timer control;
(i)  if photoelectric cell control, sunset and sunrise times;

(iv) if timer control, the on/off times for the timer control;
—End-User-details;

{)(v) Location details;

viivi)if an Unmetered Device is shared with anotheNMlI, the proportion of load that is agreed by
affected Registered Participantto be attributable to that NMI (k). Each k factor will be less
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(b)

(©)

(d)

(e)

(f)

13.5.3.

> )AEMO
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than 1. The sum of the k factors for a shared UnmetereDBevice across each respectivBlMI
must be equal to 1;

4i(vii) number of such UnmeteredDevicesinstalled;

{)viii) effective start dated the first day on which that record in the Inventory Table is to be
included in the calculation of metering datafor that NMI;

{)ix) effective end date d the lastday on which that record in the Inventory Table is to be
included in the calculation of metering datafor that NMI; and

£4)x) last change dated the date that record in the Inventory Table was most recently created or
modified.

Each UnmeteredDevice in the Inventory Table is a unique combination of physical hardware, time
control classification and shared portion, for example, if an Unmetere®evice is shared with
another NMI, the individual portions of the Unmetered Device(s) must be included in the Inventory
Table as a separate Unmeteredevice.

EachMC must develop the intial Inventory Table for theNMlIs for which it is responsible. The
initial Inventory Table must be agreed by the affectedRegistered ParticipanfAEMOand the
relevantEnd User.

EachMC must usereasonable endeavourdo update the Inventory Table, for e NMls for which it
is responsible, on at least a monthly basis to ensure that the accuracy requirementssaction 12.5
of Metrology Procedure:Part Aare met. Such changes to the Inventory Table may only be made
on a retrospective basis where:

() agreed by the MC and the affected Registered Participantsor
(i) necessary to comply with clause 7.9.4 of th&lER

The MC must communicate any material changes to thdnventory Tableto and obtain agreement
from the affected Registered Participants

The MC must provide the Inventory Tableto relevant Registered Participantashen requested.

On/Off Table

The form of on/off control may be:

(@) Photoelectric cell control; or
(b)  Timer control.
13.5.4. Photoelectric cell control

(@ If the on/off times for the dimming operation is controlled by a photoelectric cell:

() Dimming on time = sunset time.
(i) Dimming off time = sunrise time.

(b) TheMC must ensure that the appropriate sunset times and sunrise times are obtained from the
Australian Government Geoscience websiteMvw.ga.gov.au/geodesy/astro/sunrise.jsp), based on
the longitude and latitude of the relevant town as specified insection 13.2.4(b).

(c) TheMC must ensure that the period that theload is operated at dmmed wattage during a Tland
the period that the load is operated at full wattage during a Tl are calculated as follows:
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Trading Interval Period load is switched on

For the Tls commencing after sunsel Period dimmed wattage is switched on = 1
and finishing prior to sunrise

For the Tls commencing after Period full wattage is switched on = 1

sunrise and finishing prior to sunset

For the TI during which sunset OAOBEAI ARNOOGCRAOAEAA

DEETE wl AEN ) 4EITAEOT OAO
v

0 AOEDGAA OOGR-CRAOREAA

%l AEIN &) 4EITAEOI OAO

> L
For the TI during which sunrise OAOBEARIT AROOCGCAOREA A
occurs 4EINAEOT OEQAOEG 4)
v

0 A OEDAA O ORACRAORA E
4 EII

AA
I AEST OE QD DEG M)

P v

(d)  Should testng on the operation of photoelectric cells by an independent party, agreed to by the
MC, affected Registered ParticipantfAEMO and relevantEnd User indicate that the on/off times

for an Unmetered Device controlled by a photoelectric cell are influencednaterially and
consistently by other variablesAEMO shall revise this Procedure accordingly.

13.5.5. Timer control

(@) If the on/off times for the dimming operation is controlled by a timer:
@ On time = ON time set on timer (dimming operation ON)
(i) Off time = OFF time st on timer (dimming operation OFF)

(b) TheMC must ensure that the period that theload is switched on during aTlis calculated as

follows:
Trading Interval Period load is switched on
For the Tls commencing after on time Period dimmed wattage is switched on = 1
and finishing prior to off time
For the Tls commencing after off time Period full wattage is switched on = 1
and finishing prior to on time
For the TI during which the on time OAOCBEATI AROGHCRAOREAA
oceurs %l @EN &) /1 10EI A
v

0 AICAEGI A O OCEAORAEA A

P V]
For the TI during which the off time OAOCBEAT AROOGGRCAOREAA
occurs | BET A3 OOED AE)

V]
0 AOEDAA OORCRAOREAA

| AET A3 0OEG )

V]

Doc Ref: 1 May 20226 February 2022. Page 56 of 58

)AEMO

AUSTRALIAN ENER!

WARKET OPERATOR



)

9) AEMO

AUSTRALIAN ENERGY MARKET OPERATOR

METROLOGY PROCEDURE: PART B
METERING DATA VALIDATION, SUBSTITUTION AND ESATMON

14. SUBSTITUTION FOR TRANSFER

14.1. Application

Sections #.2 and #.3 apply during a RoLR Event or where a Jurisdiction has requestédEMOto undertake
End Usetransfers requiring Substitutions.

14.2. Manually Read Interval Metering Installations

14.2.1. Mandatory Requirements

For Manually Readnterval Metering Installations affected by a RoLR Event, the MDP must ensure that:

(a) the correct management of the NMI Datastream status for the connection pointsconcerned that
meets Jurisdictional requirements fosettlementsand profile preparation;

(b)  metering datais provided to the Current FRMPup to the transfer date;

(c)  metering datais provided to the New FRMPfrom the transfer date which may include provision of
a new Estimation

(d)  Estimationsare undertaken in accordance with Sectior; and

(e) all substituted metering dataand estimated metering datais replaced byActual Metering Data
14.2.2. Optional

For Manually Read Interval Metering Installations affected by a RoLR Evelhie tMDP may Substitute the
metering dataup to the transfer date in order to facilitate End Userbilling. Notification to the affected
LNSR ENLR the Current FRMP and NewrRMPis in MDFF, with the following configuration:

(a) utilise a reason code of@79 with an entry in the free text field of AEMO directed substitutiord gnd

(b) utilise a transaction code oftNG

14.3. Manually Read Accumulation Metering Installations

For Manually Read Accumulation Metering Installationsthe MDP must:

(@) ensure the correct management of theNMI Datastream status for the connection pointsconcerned
that meets Jurisdictional requirements fosettlementsand profile preparation;

(b)  ensure thatmetering datais provided to the CurrentFRMPup to the transfer date;
(c)  provide the necessarysubstitued metering datalabelled with an 6quality flag;

(d)  ensure thatmetering datais provided to the New FRMPfrom the transfer date, which may include
provision of a new Estimation

(e) ensure Estimationsare undertaken in accordance with sectiorb;
)] calculate the finalsubstituted metering datain accordance withsection5;

(g) notify the affected LNSR ENLR the Currert FRMPand New FRMPfor the connection pointof the
Substitution. Notification is via themetering datafile in MDFFwith the following configuration:

0) a reason code of@76 and

(i) a transacti;amd code of O6NBO
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(h)  The MDP must Validate the finabubstituted metering datare-calculate and update themetering
data where:
0) the final Substitution is found to be greater than theActual Metering Datawhen next
obtained; or
(i)  following consultation and agreement with theaffected Current and NewFRMR the ENLR
and LNSPfor the connection pointa new agreed value as per Sectio®.3 (type 64) must be
provided.
Doc Ref: 1 May 20226 February 2022. Page 58 of 58



