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1. SUMMARY  

The terms of Hill Michael’s engagement with Capcoal Network Service Provider (NSP) include 

calculation of distribution loss factors in accordance with Section 3.6.3 (i) of the National Electricity 

Rules (NER). An extract of the relevant clause from the current version (Version 46) of the NER is 

given below: 

“Each year the Distribution Network Service Provider must determine the distribution loss factors to 

apply in the next financial year in accordance with clause 3.6.3(g) and provide these to AEMO for 

publication by 1 April. Before providing the distribution loss factors to AEMO for publication, the 

Distribution Network Service Provider must obtain the approval of the AER for the distribution loss 

factors it has determined for the next financial year.” 

CAPNSP has only one customer with existing 32 MW embedded generator owned and operated by 

Energy Developments Ltd (EDL). EDL is planning to expand the generation with the installation of 

additional 12 MW of capacity in October 2012. The new capacity will be installed in the same location 

as the existing generation connection to the Capcoal NSP. Due to this change Hill Michael has 

calculated the distribution loss factors for two scenarios and submits option 2 as the most likely 

scenario. The embedded generation is dependent on the mine for fuel (coal seam methane gas), 

therefore, changes to the production level of the mine will impact the generation output.  

Scenario 1: With existing 32 MW embedded generator 

This is calculated based on the historical metered generation and mine load data for the year 

2010/11.  

 

Scenario 2: With additional 12 MW generation in October 2012 

This is calculated based on the forecast generation for the year 2012/13 and historical mine load for 

the year 2010/11.  

The site specific Distribution Loss Factors (DLF) calculated using a Marginal Loss Factor (MLF) 

approach for the EDL embedded generation connected to the Capcoal NSP is as follows. 

Scenario Load data DLF 

1 – Existing EDL Historical metered generation and mine load data 1.0011 

2 – EDL expansion Forecast generation and historical mine load data 0.9956 
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 This distribution loss factors have been calculated in accordance with the methodology approved by 

the QCA as described in Report NCM 17699 Determination of Distribution Loss Factors for 

Embedded/Local Generators. 

In addition to the NER obligations, as required by the Australian Energy Regulator, this report has 

been provided to IES (Intelligent Energy Systems) for independent positive certification. Additional 

supporting evidence has been provided to IES to enable independent verification of calculations. 
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2. METHODOLOGY AND CALCULATIONS 

2.1 METERED DATA - GENERATION AND CONNECTION POINT 

The reconciled metered data for the parent meter and the revenue meter at the 
generator (National Metering Identifiers are given below) have been obtained from the 
authorised Metering Provider.  

  

 

 

Below is the summary of the half hourly metered data based on the most recent data 
available for a consecutive 12 month period at the time of determining loss factors. The 
mine load is estimated based on the difference between the connection point and the 
generation metered data. 

 Connection Point (MWh): This is the total energy from connection point meter. 

Net negative energy indicates that the energy provided by generation is higher than 
the energy consumed by the load for that month. The converse is true for Net 
positive energy. 

 Generation (MWh): This is the monthly energy output of the generator measured at 
the generator revenue meter. 

Net negative energy indicates the energy provided by the generators to the system 

 Estimated Mine Load (MW): Difference of Connection Point (MWh) and Generation 
(MWh) converted to MW. The conversion between MWh to MW is calculated based 
on 24 hours a day operation of the mine. 

Date 
Connection Point 

(MWh) 
Generation 

(MWh) 
Estimated Mine Load 

(MW) 

Oct-10 1,896.76 -17,861.27 26.56 

Nov-10 742.66 -17,243.45 24.98 

Dec-10 -2,341.76 -19,447.40 22.99 

Jan-11 646.39 -17,133.80 23.90 

Feb-11 1,701.86 -15,663.54 25.84 

Mar-11 -1,637.61 -19,448.78 23.94 

Apr-11 244.19 -16,521.73 23.29 

May-11 1,857.32 -15,350.46 23.13 

Jun-11 4,810.09 -16,565.23 29.69 

Jul-11 6,942.29 -9,061.30 21.51 

Aug-11 9,162.14 -10,201.49 26.03 

Sep-11 7,904.96 -12,873.57 28.86 

Table 1: Metered Data for 2010/11 

 

Parent NMI QAAALV0001 

TNI / MDA QLIL/Ergon Energy 

Generator NMI 7102000033 
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2.1.1 Generation and Load Projection for 2011/12 

2.1.1.1 Generation Projection 

Scenario 1: Without EDL expansion 

EDL Power Station has 32 MW installed capacity at unity power factor will be available in 
2012/13. Due to unavailability generation forecast, historical generation data for the year 
2010/11 was considered for the DLF calculation. 

Scenario 2: With EDL expansion 

EDL is planning to expand its generation by 4x3.3 MW in October 2012. The existing 
generators are operating at unity power factor. With 97.6% efficiency at unity power 
factor the new generation will be increased by 12.88 MW. Hence this study was 
performed with 12.88 MW additions to the historical generation data from October 2012. 
Extracts from the generator specifications are shown in appendix 1 – extracts of 
generator specifications. 

2.1.1.2 Mine Load Projection:   

As there is no change in the mine load in 2012/13 the forecast is based on the historical 
mine load data for 2010/11. 

 

Date 
Scenario 1 
Generation 

(MW) 

Generation 
expansion 

(MW) 

Scenario 2 
Generation 

(MW) 

Mine Load 
(MW) 

Mine Load PF 

Jul-12 12.18 - 12.18 21.51 0.87 

Aug-12 13.71 - 13.71 26.03 0.85 

Sep-12 17.88 - 17.88 28.86 0.87 

Oct-12 24.01 12.88 36.89 26.56 0.85 

Nov-12 23.95 12.88 36.83 24.98 0.85 

Dec-12 26.14 12.88 39.02 22.99 0.83 

Jan-13 23.03 12.88 35.91 23.90 0.86 

Feb-13 23.31 12.88 36.19 25.84 0.85 

Mar-13 26.14 12.88 39.02 23.94 0.84 

Apr-13 22.95 12.88 35.83 23.29 0.84 

May-13 20.63 12.88 33.51 23.13 0.85 

Jun-13 23.01 12.88 35.89 29.69 0.85 

Table 2: Generation and mine load data for the year 2012/13 

2.1.2 Network Connection Points 

CAPNSP has only one customer – the embedded generator owned and operated by 
Energy Developments Ltd (EDL) – and therefore, CAPNSP has only one distribution 
network connection point.  The Capcoal German Creek mine is a customer of EECL and 
the mine distribution network connection point is located at the Lilyvale 66 kV bus.  The 
mine connection point is also the CAPNSP connection point to the EECL network 
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service.  Figure 1 below shows the location of the connection points and the NSP 
network for which losses are calculated. 

 

EECL – CAPNSP 

Connection Point

66kV Line

Generator Connection 

Metering Point

Mine Boundary 

Substation

66 kV Bus

Mine 

Load
Mine Connection Point

QLIL 

(66kV)

 

Figure 1: Simplified Representation of the Network 

2.1.3 Methodology 

EDL Generator DLF Calculation 

The site specific DLF for the EDL embedded generator is calculated using a Marginal 
Loss Factor (MLF) approach in accordance with the methodology approved by the QCA 
as described in Report NCM 17699 Determination of Distribution Loss Factors for 
Embedded/Local Generators.  (Refer APPENDIX 3 – REPORT NCM17699) 

The DLF is a static loss factor applied to the embedded generator distribution network 
connection point for the full financial year. The steps undertaken to calculate the DLF are 
summarised below. 

1. Request expected mine consumption, embedded generation forecasts and 
network changes to the NSP for the 2012-13 financial year.  

2. Request the recent metered data from the metering data provider for the year 
2010/11.  

3. Prepare and review the network model for the CAPNSP distribution network by 
incorporating any proposed changes to the network occurring in the period leading 
up to the financial year for which the embedded generator DLF is being calculated.  

The PSS/SINCAL network model (given in appendix 2 – SCHEMATIC OF 
caPCOAl nsp) represents the following: 

a. Lilyvale (QLIL) 66 kV connection point is modelled as an infinite bus; 

b. German Creek mine load is located at the 66 kV bus at the Mine Boundary 
Substation;  

c. EDL Generation is connected to the 66 kV network.  
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4. Using the Network Model and Load Flow Analysis, the following steps are 
performed. 

 Run a set of load flow studies for each month of the next financial year 
using the forecast mine load and embedded generation data.  

 Note the loss on the NSP network for the forecast generation level (A). 

[As indicated in Figure 1, the NSP network is between the 66kV CAPNSP 
connection point at Lilyvale and the EDL embedded generator connection 
point at the German Creek Mine Boundary Substation.] 

 Increment the generation by 1 MW and note the new loss on the NSP 
Network (B).  

 The loss due to the increment in generation per MW is calculated               
(B-A)/1000.   

5. Calculate the MLF and DLF in accordance with the methodology approved by the 
QCA as described in Report NCM 17699 Determination of Distribution Loss 
Factors for Embedded/Local Generators. 

2.1.4 Distribution Loss Factor 

As per the Australian Energy Regulator (AER) letter dated 19
th
 December 2005, the 

18.5 km long 66 kV radial overhead electricity line from the Lilyvale substation up to the 
Capcoal boundary substation is deemed the Capcoal NSP. Therefore, only the loss 
related to this 18.5 km NSP line is considered for the DLF calculation.  

Extract of the AER document in year 2005 is show below. 

 

2.1.4.1 Scenario 1: Without EDL expansion 

The loss under existing generation on the NSP network is noted (A), then the generation 
is incremented by 1 MW and the new loss on the NSP network is observed (B). The 
difference in the loss after the 1 MW increment is (B-A)/1000 per MW. The marginal loss 
factor is 1 less the loss per MW of generation increment. 
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The volume weighted DLF is weighted on the average forecast generation per month. 

DLF calculation results for the historical generation and mine load data for the year 
2010/11 is given in Table 3. 

Period 
Scenario 1 
Generation 

(MW) 

Mine Load 
(MW) 

A (kW) 
NSP Loss 

B (kW) 
NSP Loss 

for 
Increment 

in 
Generation 

MLF 
[1 - (B-

A)/1000] 

DLF 
SQRT 
(MLF) 

Jul-12 12.18 21.51 106 98 1.0083 1.0042 

Aug-12 13.71 26.03 190 178 1.0114 1.0057 

Sep-12 17.88 28.86 188 178 1.0101 1.0051 

Oct-12 24.01 26.56 133 131 1.0021 1.0010 

Nov-12 23.95 24.98 114 114 1.0006 1.0003 

Dec-12 26.14 22.99 110 113 0.9967 0.9983 

Jan-13 23.03 23.90 94 93 1.0004 1.0002 

Feb-13 23.31 25.84 122 120 1.0020 1.0010 

Mar-13 26.14 23.94 113 115 0.9976 0.9988 

Apr-13 22.95 23.29 108 108 1.0000 1.0000 

May-13 20.63 23.13 101 99 1.0020 1.0010 

Jun-13 23.01 29.69 177 171 1.0061 1.0030 

 Volume weighted average DLF with historical generation and mine load data 1.0011 

Table 3: Volume Weighted Average DLF without EDL expansion  

The volume weighted average DLF value of 1.0011 is calculated based on the historical 
generation and mine load data. As per the data shown in Table 3, in most of the months 
mine load is higher than the generation. This result in to a DLF figure greater than one.  

2.1.4.2 Scenario 2: With EDL expansion 

The loss under scenario 2 on the NSP network is noted (A), then the generation is 
incremented by 1 MW and the new loss on the NSP network is observed (B). The 
difference in the loss after the 1 MW increment is (B-A)/1000 per MW. The marginal loss 
factor is 1 less the loss per MW of generation increment. 

The volume weighted DLF is weighted on the average forecast generation per month. 

DLF calculation results for the historical generation plus EDL expansion and mine load 
data for the year 2010/11 is given in Table 4. 
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Period 
Scenario 2 
Generation 

(MW) 

Mine Load 
(MW) 

A (kW) 
NSP Loss 

B (kW) 
NSP Loss 

for 
Increment 

in 
Generation 

MLF 
[1 - (B-

A)/1000] 

DLF 
SQRT 
(MLF) 

Jul-12 12.18 21.51 106 98 1.0083 1.0042 

Aug-12 13.71 26.03 190 178 1.0114 1.0057 

Sep-12 17.88 28.86 188 178 1.0101 1.0051 

Oct-12 36.89 26.56 178 188 0.9901 0.9950 

Nov-12 36.83 24.98 177 189 0.9887 0.9943 

Dec-12 39.02 22.99 223 238 0.9850 0.9925 

Jan-13 35.91 23.90 159 170 0.9886 0.9943 

Feb-13 36.19 25.84 167 177 0.9901 0.9950 

Mar-13 39.02 23.94 215 229 0.9858 0.9929 

Apr-13 35.83 23.29 179 191 0.9881 0.9940 

May-13 33.51 23.13 147 157 0.9901 0.9950 

Jun-13 35.89 29.69 172 178 0.9939 0.9969 

 
Volume weighted average DLF with historical generation plus EDL 

expansion and mine load data 
0.9956 

Table 4: Volume Weighted Average DLF with EDL expansion  

The volume weighted average DLF value of 0.9956 is calculated based on the historical 
generation plus EDL expansion and mine load data. As per the data shown in Table 4, 
after the EDL expansion the generation is higher than the mine load. This results in to a 
lower DLF figure than Scenario 1.  
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3. APPENDIX 1 – EXTRACTS OF GENERATOR SPECIFICATIONS 
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4. APPENDIX 2 – SCHEMATIC OF CAPCOAL NSP 

 

Figure 2: CAPCOAL Network as modelled in PSS/SINCAL 
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5. APPENDIX 3 – REPORT NCM17699 

 

 



  

 
Distribution Loss Factor Calculation 2012-13 for Capcoal NSP 

 

Page 12 

 

 

 

 

 

 



  

 
Distribution Loss Factor Calculation 2012-13 for Capcoal NSP 

 

Page 13 

 

 

 

 

 



  

 
Distribution Loss Factor Calculation 2012-13 for Capcoal NSP 

 

Page 14 

 

 

 

 

 



  

 
Distribution Loss Factor Calculation 2012-13 for Capcoal NSP 

 

Page 15 

 

 


