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[bookmark: _Toc404085183][bookmark: _Toc404290333]These are the Attachments to be included in the NSW and ACT Retail Market Procedures (RMPs) and have been prepared separately for the NSW/ACT Retail Gas Market Project – Implementation and Impact Report Draft of the Procedures.
The drafting is based on the wording provided by Jemena Gas Networks in the consolidated feedback on the Proposed Procedure Change (PPC) draft of the RMPs, with the following exceptions:
· Headings and formatting have been changed to be consistent with those that will be used in the RMP document.
· ‘Network Operator’ has been changed to ‘Network Operator’, ‘distribution supply area’ to ‘network’ or ‘network section’, and ‘delivery point’ to ‘delivery point’.
· Clause references amended.
· Italicisation has been applied.
· All other changes are tracked. 
ATTACHMENT 1 Approved Validation Methodology

A Network Operator must apply at least the following validation tests to a meter reading:
The meter reading value is numeric and greater than or equal to zero.
The meter reading value is greater than or equal to the previous meter reading value (except where there has been a full revolution of the meter index).
In respect of an actual meter reading, the meter reading value passes the high/low tolerance test, as determined separately for NSW and the ACT, and published by AEMO by [1 April 2016]. AEMO must consult on any subsequent changes to this test as it would in respect of an industry approved methodology.
The date of the meter reading is later than or the same as the date of the immediately preceding validated meter reading. 
The average daily flow volume calculated from the meter reading doesmust not exceed the meter’s maximum daily flow capacity.

[NOTE The proposed initial high/low tolerance tests document is included with the IIR for information only. 



[bookmark: _Toc404085184][bookmark: _Toc404290334]ATTACHMENT 2 APPROVED ESTIMATION METHODOLOGY

Gas Meters
Application and EDD
A Network Operator must undertake an estimated meter reading in the circumstances required under clause 3.5 described in clauses 2.1. 5(a)(ii), 2.1.5(a)(iii) and 2.4.2(b) of these Procedures.
On each gas day AEMO must use its reasonable endeavours to calculate a New South Wales “effective degree day” or “EDD” value and a Australian Capital Territory EDD value for use in the calculation of Type 1 estimations prescribed in paragraph (b), and publish those EDDs by midnight on the next business day after the day to which the EDD appliesclause 2.1, of this attachment.
The EDD applied in the Type 1 calculations in clause 2.1, of this attachment, will be the state based EDD (NSW or ACT), calculated in accordance with clause A1.3, applicable to the network section to which the meter is connected, cal.
Type 1 Estimation Methodology
A Network Operator must use this estimation methodology where the delivery point in respect of which the estimated meter reading is to be undertaken has at least 12 months’ consumption history.
A Network Operator must utilise the calculated daily base load and the calculated usage per effective degree day for the relevant delivery point as follows:
The Network Operator must estimate the consumed energy for a basic meter based on the weather measured in effective degree days and the base load and temperature sensitivity factor as follows:
Consumed energy	= (BL x P) + (TSF x ΣEDD)
Where:
•	consumed energy is the estimated consumed energy over the reading period;
•	BL is the base load;
•	P is the number of days in the reading period;
•	TSF is the temperature sensitivity factor; and
•	ΣEDD is the sum of the effective degree days over the reading period.
The base load is derived from the smallest consumed energy measured in a reading period during the summer period (defined as between 1 October and 31 March within the current 12 month period) according to the following formula:
BL =	SE / PSE
Where:
•	BL is the base load;
•	SE is the smallest consumed energy (in terms of average daily consumption) between two consecutive meter readingsscheduled reads during the summer period; and
•	PSE is the number of days in the reading period during the summer period.
The temperature sensitivity factor applies a weather impact to the base load by reference to the effective degree day for each day in the reading period. The temperature sensitivity factor is derived from the difference between:
the largest consumed energy measured in a reading period during the winter period (between 1 April and 30 September within the current 12 month period); and
the smallest consumed energy (in terms of average daily consumption) between two consecutive meter readingsscheduled reads measured in a reading period during the summer period,
divided by the sum of the effective degree days for the reading period over which the largest consumed energy value was derived. This is represented by the following formula:
TSF =	max {0, (LE – (BL x PLE )) / ΣEDD (LE)}
Where:
•	TSF is the temperature sensitivity factor;
•	LE is largest consumed energy between two consecutive scheduled reads during the winter period;
•	BL is the base load;
•	PLE is the number of days in the reading period during the winter period; and
•	ΣEDD (LE) is the sum of the effective degree days over the reading period during the winter period.
The Network Operator must use the latest available effective degree days published by AEMO under clause 2.8.4(a) of these Procedures.  Where the effective degree day for a reading period for a day is not available, the Network Operator must use the effective degree day for the previous day.
Type 2 Estimation Methodology
A Network Operator must use this estimation methodology where a delivery point in respect of which the estimated meter reading is to be undertaken has less than 12 months’ consumption history.
A Network Operator must use the eight categories of Customers in accordance with the customer characterisation provided to the Network Operator pursuant to clauses 2.8.1(b) of these Procedures as follows:
	
	NSWSydney metropolitan area
	NSW Non-Sydney metropolitan area

	Residential
	R1
	R2

	Business
	B1
	B2

	
	ACTCanberra metropolitan area ACT 
	ACTNon-Canberra metropolitan area

	Residential
	R1
	R2

	Business
	B1
	B2


A Network Operator must calculate the average base load and average temperature sensitivity factor for each customer characterisation as follows:
The average base load is:
· the sum of the base load consumption for all customers within that Network Operator’s network which have that customer characterisation and 12 months or more consumption history; divided by
· the number of delivery points within that Network Operator’s network which have that customer characterisation and 12 months or more consumption history.
The average temperature sensitivity factor is:
· the sum of temperature sensitivity factors for all customers within that Network Operator’s network which have that customer characterisation and 12 months or more consumption history; divided by
· the number of delivery points within that Network Operator’s network which have that customer characterisation and 12 months or more consumption history.
A Network Operator must determine the estimated usage for a delivery point by applying the relevant average base load and average temperature sensitivity factor (calculated pursuant to clause 2.2.3 of this Attachment) for that delivery point to each day occurring during the period to which the estimated meter reading relates. A Network Operator must use the latest available effective degree days published by AEMO under clause 2.8.4(a) of these Procedures. Where the effective degree day for a reading period for a day is not available, the Network Operator must use the effective degree day for the previous day.
A Network Operator must apply the applicable average heating value and pressure correction factors to the estimated consumed energy to determine the estimated flow for the period and the relevant estimated meter reading.
Type 3 Estimation
Where neither a Type 1 nor Type 2 Estimate is appropriate, a Retailer and a Network Operator may agree an estimated energy consumption consumed energy value for a delivery point for a reading period.

Hot Water Meters		
Application
The estimation of hot water meter readings and consumption utilises the existing methodology applicable in NSW and the ACT for residential buildings with centralised hot water systems (CHWS). If the scheduled reading of meters (master meters and hot water sub-hot water meters) in a CHWS has been completed with one or more resulting “missed” readings (readings that cannot be obtained due to blocked access, safety hazards, meter fault or other factors), or readings that fail validation, an estimate for each missed or failed reading will be calculated as follows.
Method W1: Hot Water Estimation Based on Corresponding Past Year Period
If the meter whose consumption is to be estimated has at least 365 calendar days of validated meter reading history with the same Customer, calculate MJest and Rest, the meter’s estimated consumed energy and meter reading index respectively, as follows:
Examine the meter’s reading history for a qualifying corresponding past year period, determined as follows: 
Calculate Dest, the number of billing days in the period to be estimated, from the date of the last validated meter reading to the end date of the estimation period.
Subtract 365 days from the last validated meter reading (Rprev) and the estimation period’s end date to obtain the corresponding past year period’s start and end dates (Dp_start and Dp_end), 
Examine the meter’s reading history for a qualifying corresponding past year period meeting the following criteria:
· Its start and end dates exactly or closely matches Dp_start and Dp_end to within 10 calendar days on either side of Dp_start and Dp_end.
· The number of billing days Dcpyp in the corresponding past year period must be within plus or minus 10 calendar days of Dest. 
· The meter readings in the corresponding past year period must be validated meter readings.
If a qualifying corresponding past year period is found:
Calculate the raw metered units (MUraw) from the qualifying corresponding past period standardised to the number of days to be estimated (Dest).
Convert MUraw  to standard litres (L) by:
· Multiplying MUraw by the meter model’s multiplier number.
· Multiplying the result in (a) by 4.546 to convert from imperial gallons to litres, if the hot water meter is read in imperial units.
Calculate the average daily litres (Ld_avg) for the qualifying corresponding past year period by dividing L by Dcpyp.
Multiply Ld_avg by Dest  to obtain the estimated number of litres Lest for the estimation period.
Multiply Lest by CF, the CHWS’s common factor (in MJ per litre) in the current reading period, to obtain MJest.  the meter’s estimated consumed energy.
Add Lest to Rprev to obtain Rest, the estimated meter reading index.
Populate MJest and Rest into the MDN (MeterDataNotification) to be provided to the delivery point’s current retailer and AEMO.

Method W2: Hot Water Estimation Based on Immediately Preceding Period
If the meter whose reading is to be estimated has less than 365 days of validated meter reading history, or a qualifying corresponding past year period is not found, examine the meter’s reading history for an immediately preceding period with a validated meter scheduled readingthat is an actual meter reading. If such a validated preceding period reading is found:
Retrieve the preceding period’s meter reading (Rprev), raw metered units (MUraw) and number of billing days (Dprev).
Convert MUraw to standard metered units (L) by:
Multiplying MUraw by the meter model’s multiplier number.
Multiplying the result in (a) by 4.546 to convert from imperial gallons to litres, if the meter is a hot water meter reading in imperial units.
Calculate the litres (Ld_avg) by dividing L by Dprev.
Calculate the estimated litres (Lest) by multiplying Ld_avg by Dest.
Adjust Lest to reflect seasonality (higher gas usage in cold months, lower in warm months):
Multiply Lest by 0.5 if the last bill was read in Aug/Sep/Oct.
Divide Lest by 1.5 if the last bill was in Jun/Jul/Nov/Dec.
Multiply Lest by 2 if the month of the estimate-to is Aug/Sep/Oct.
Multiply Lest by 1.5 if the month of the estimate-to is Jun/Jul/Nov/Dec.
Multiply Lest by CF, the CHWS’s common factor (in MJ per litre) in the current reading period, to obtain MJest.  the meter’s estimated consumed energy.
Add Lest to Rprev to obtain Rest, the estimated meter reading index.
Populate MJest and Rest into the MeterDataNotification to be provided to the delivery point’s retailer/AEMO.
Method W3: Where Methods W1 and W2 cannot be applied
If the meter whose consumption is to be estimated has (a) less than 365 calendar days of validated meter reading history with the same customer, or (b) its reading in the immediately preceding period is not validated, AND (c) the scheduled read of all meters in the CHWS has been completed (whether readings have been successfully obtained or otherwise for all meters in the CHWS), for any meter whose reading was not successfully obtained or failed validation, calculate MJest and Rest, the meter’s estimated consumed energy and meter reading index, using the following steps:	Comment by Louise Thomson: Can this be simplified?
Calculate Li_est, meter i’s estimated litres, as:
Li_est   =  min (Average litres of sub-meters with validated meter readings, 
                Average “residual” litres of sub-meters without validated meter readings)
Li_est  =  min ( (∑Lj_validated / Nvalidated ), ((LHW_master - ∑ Lj_validated ) / Nest))    
Where:
· Ri_est is the meter reading to be estimated for sub-hot water meter i,
· Ri_prev is meter i’s previous validated meter reading,
· Li_est is the metered units in litres to be estimated for meter i,
· Lj_validated is the validated metered units in litres of sub-hot water meter j,
· LHW_master is the number of metered units in litres measured by the CHWS’s master hot water meter for the period to be estimated,
· N is the total number of sub-hot water meters in the CHWS,
· Nest is the number of sub-hot water meters in the CHWS that failed validation and require estimation in the current reading period.
· Nvalidated is the number of sub-meters in the CHWS with validated readings in the current reading period,
· N = Nvalidated + Nest   and 0<= Nvalidated , Nest  <= N.
If a master hot water meter does not exist in the CHWS, then
Li_est    	=  Average litres of sub-meters with validated readings
= ∑Lj_validated / Nvalidated.
Calculate Ri_est   the estimated meter reading index, as: 
		Ri_est   =  Li_est + Ri_prev  
Multiply Li_est  by CF, the CHWS’s common factor (in MJ per litre) in the current reading period, to obtain MJi_est.  the meter’s estimated consumed energy.
Populate MJi_est and Ri_est   into the MeterDataNotification to be provided to the FROdelivery point’s Retailer and AEMO.		
Calculation of EDDs		
0. Purpose of Effective Degree Day
Effective degree days are required for the calculation of the sensitivity factor. The effective degree day is used to measure coldness which is directly related to ga demand for area heating. The effective degree day is a composite measure of weather coldness incorporating the effect of temperature, wind, sunshine and day of the year.
Calculation
The effective degree day (EDD) is calculated as follows:
EDD = DD (temperature effect)
+ 0.038 x DD x average wind (wind chill factor)		Comment by Daniel McGowan: Jemena to confirm 0,038 value and the -0,18 value 
- 0.18 x sunshine hours (warming effect of sunshine)	]
+ 2 x Cos   (seasonal factor) 
Where:
•	EDD is the effective degree day;
•	DD is the degree day and is described in paragraph (ii); 
•	average wind is described in paragraph (iii);
•	sunshine hours is described in paragraph (iv); and
•	Cos is cosine and is described in paragraph (v).
EDD will be 0 if the calculated value is negative.
The degree day (DD) is calculated as follows:
DD =	18 – T if T < 18
	0 if T  18
Where:
•	DD is degree day;
•	T is the average of 8 three-hourly  Sydney, NSW temperature readings (in degrees Celsius) from midnight to 9.00 pm inclusive as measured at the Bankstown, NSW  Bureau Station; 
Note:  The gas day is defined as 6:30am day-0 to 6:30am AEST day+0 so the effective degree day formula implies a 6 hour lag in demand to changes in ambient temperature.
and
•	18 degrees Celsius [Acceptable] represents the threshold temperature for residential gas heating.
The colder the average temperature the higher the degree day and, accordingly, effective degree day.
The average wind is the average of the 8 three-hourly Sydney NSW wind (measured in knots) from midnight (day-1) to 9.00pm inclusive (day+0) as measured at the Bureau of Meteorology Bankstown and the Sydney Airport  weather stations.  Average wind is represented by the following formula:
Average wind   =	0.604 x average (Bankstown, Sydney Aiport) wind	Comment by Daniel McGowan: Jemena to confirm value.

Sunshine hours is the number of hours of sunshine above a standard intensity as measured at the Bureau of Meteorology Bankstown weather station for the same duration of time between midnight (day-1) to 9.00 pm inclusive (day+0).
The cosine term models seasonality in Customers’ response to different weather. Residential Customers more readily turn on the heaters or leave heaters on in winter than in other seasons (early spring, late autumn) for the same change in weather conditions.  This change in Customers’ behaviour is captured in the cosine term in the effective degree day formula, which implies that for the same weather conditions heating demand is higher in winter than in the shoulder seasons or in summer.
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0. Application
A Network Operator must undertake a substituted meter reading where:
a basic meter has failed or is shown to be defective; or
in other circumstances where there is no prospect of obtaining an actual meter reading or an accurate actual meter reading from that meter.
Type 1 Substitution Methodology
A Network Operator must use this substitution methodology where the delivery point in respect of which the substituted meter reading is to be undertaken has at least 12 months’ consumption history.
A Network Operator must utilise the calculated daily base load and the calculated usage per effective degree day for the relevant delivery point as follows:
The Network Operator must estimate the consumed energy for a basic meter based on the weather measured in effective degree days and the base load and temperature sensitivity factor as follows:
Consumed energy	= (BL x P) + (TSF x ΣEDD)
Where:
•	consumed energy is the estimated consumed energy over the reading period;
•	BL is the base load;
•	P is the number of days in the reading period;
•	TSF is the temperature sensitivity factor; and
•	ΣEDD is the sum of the effective degree days over the reading period.
The base load is derived from the smallest consumed energy measured in a reading period during the summer period (defined as between 1 October and 31 March within the current 12 month period) according to the following formula:
BL =	SE / PSE
Where:
•	BL is the base load;
•	SE is the smallest consumed energy between two consecutive scheduled reads during the summer period; and
•	PSE is the number of days in the reading period during the summer period.
The temperature sensitivity factor applies a weather impact to the base load by reference to the effective degree day for each day in the reading period. The temperature sensitivity factor is derived from the difference between:
the largest consumed energy measured in a reading period during the winter period (between 1 April and 30 September within the current 12 month period); and
the smallest consumed energy between two consecutive scheduled reads measured in a reading period during the summer period,
divided by the sum of the effective degree days for the reading period over which the largest consumed energy value was derived. This is represented by the following formula:
TSF =	max{0, (LE – (BL x PLE)) / Σ EDD (LE)}
Where:
•	TSF is the temperature sensitivity factor;
•	LE is largest consumed energy between two consecutive scheduled reads during the winter period;
•	BL is the base load;
•	PLE is the number of days in the reading period during the winter period; and
•	ΣEDD (LE) is the sum of the effective degree days over the reading period during the winter period.
The Network Operator must use the latest available effective degree days published by AEMO under clause 2.8.4(a) of these Procedures. Where the effective degree day for a reading period for a day is not available, the Network Operator must use the effective degree day for the previous day.
Type 2 Substitution Methodology
A Network Operator must use this substitution methodology where the delivery point in respect of which the substituted meter reading is to be undertaken has less than 12 months’ consumption history.
A Network Operator must use the eight categories of customers in accordance with the customer characterisation provided to the Network Operator pursuant to clause 2.8.1(b) as follows:
	
	
	NSWSydney metropolitan area
	NSW Non-Sydney metropolitan area

	Residential
	R1
	R2

	Business
	B1
	B2

	
	ACT Canberra metropolitan area
	ACT Non-Canberra metropolitan area

	Residential
	R1
	R2

	Business
	B1
	B2



A Network Operator must calculate the average base load and average temperature sensitivity factor for each customer characterisation as follows:
The average base load is:
· the sum of the base load consumption for all customers within that Network Operator’s network which have that customer characterisation and 12 months or more consumption history; divided by
· the number of delivery points within that Network Operator’s network which have that customer characterisation and 12 months or more consumption history.
The average temperature sensitivity factor is:
· the sum of temperature sensitivity factors for all customers within that Network Operator’s network which have that customer characterisation and 12 months or more consumption history; divided by
· the number of delivery points within that Network Operator’s network which have that customer characterisation and 12 months or more consumption history.
A Network Operator must determine the substituted usage for a delivery point by applying the relevant average base load and average temperature sensitivity factor for that delivery point to each day occurring during the period to which the substituted meter reading relates. A Network Operator must use the latest available effective degree days published by AEMO. Where the effective degree day for a reading period for a day is not available, the Network Operator must use the effective degree day for the previous day.
A Network Operator must apply the applicable average heating value and pressure correction factor to the substituted consumed energy to derive the substituted flow for the period and the relevant substitute meter reading.
Type 3 Substitution Methodology
Where neither a Type 1 nor Type 2 substitution methodologySubstite is appropriate, a Retailer and a Network Operator may agree a substituted consumed energy for a delivery point for a reading period.
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