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Disclaimer 

This document belongs to AusNet Services and may or may not contain all available information on the subject 
matter this document purports to address. The information contained in this document is subject to review and 
AusNet Services may amend this document at any time. Amendments will be indicated in the Amendment 
Table, but AusNet Services does not undertake to keep this document up to date. 

To the maximum extent permitted by law, AusNet Services makes no representation or warranty (express or 
implied) as to the accuracy, reliability, or completeness of the information contained in this document, or its 
suitability for any intended purpose.  AusNet Services (which, for the purposes of this disclaimer, includes all of 
its related bodies corporate, its officers, employees, contractors, agents and consultants, and those of its related 
bodies corporate) shall have no liability for any loss or damage (be it direct or indirect, including liability by 
reason of negligence or negligent misstatement) for any statements, opinions, information or matter (expressed 
or implied) arising out of, contained in, or derived from, or for any omissions from, the information in this 
document. 

Contact 

This document is the responsibility of the Regulation and Network Strategy Division of AusNet Services.  Please 
contact the undersigned or author with any inquiries. 

 
Rob Ball 

AusNet Services 

Level 31, 2 Southbank Boulevard 

Melbourne Victoria 3006 

Ph: (03) 9695 6281 
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1 Service Component Parameters 

This Appendix sets out the information used to calculate AusNet Services’ proposed Service Component caps 
and collars, as presented in section 8.3 of the Revised Revenue Proposal.  This information was obtained using 
the @RISK product, a risk analysis and simulation add-in tool for Microsoft Excel. 

For each parameter, proposed caps and collars have been set equal to the 5
th
 and 95

th
 percentiles, respectively, 

of the probability distribution that provides the best fit to the relevant historical data.  This approach aligns with 
that adopted by the AER in the Draft Decision and in recent determinations for TransGrid and TasNetworks.  
The distributions and caps and collars have been revised since the AusNet Services’ Revenue Proposal to take 
account of 2015 actual data, which was unavailable at the time.  Consistent with the requirements of the STPIS, 
the caps and collars set out in this document are based on the five most recent years of performance data 
(2011-15). 

In the Draft Decision, the AER disagreed with AusNet Services’ preference to adopt distributions based on the 
Anderson-Daring (A-D) fit statistics test where the data was more skewed to the tails of the preferred 
distribution. Instead, the AER relied solely on the Kolmogorov-Smirnov (K-S) method of fitting probability 
distributions.  For this Revised Revenue Proposal, AusNet Services has followed the AER’s preferred method of 
using only the K-S method to determine the most appropriate distribution. 

For the loss of supply event frequency parameters (>0.05 and >0.30 system minutes) performance data is not 
conducive to statistical analysis.  This is due to the small number of events usually, but not always, recorded in 
any one year of a five year data series.  To align with the Draft Decision and to ensure consistency between the 
two indicators, the Poisson distribution has been used to set caps and collars for these sub-parameters. 

Similarly, caps and collars for the proper operation of equipment sub-parameters have been derived using the 
Poisson distribution.  This is again due to the nature of the performance data not lending itself well to fitting 
probability distributions.  As these are all indicators with discrete values, AusNet Services has adopted the 
Poisson distribution which has been used for the other discrete distributions in the Service Component (the loss 
of supply event frequency distributions).  

The following table summarises the probability distributions and percentiles underpinning the proposed caps 
and collars. 

Table 1.1: Summary of probability distributions and percentiles 
 

Parameter Preferred Distribution 5th percentile 95th percentile 

Line outage rate (fault) Weibull 0.1597 0.3381 

Line outage rate (forced) Weibull 0.1233 0.1705 

Reactive plant outage rate (fault) Pearson5 0.1840 0.6117 

Reactive plant outage rate (forced) Weibull 0.1989 0.4068 

Transformer outage rate (fault) Weibull 0.0916 0.3177 

Transformer outage rate (forced) Weibull 0.0610 0.1440 

Number of events >0.05 system 
minutes 

Poisson 0.0000 5.0000 

Number of events >0.30 system 
minutes 

Poisson 0.0000 2.0000 

Average outage duration Lognormal 3.3786 334.2004 

Failure of protection equipment Poisson 23.0000 42.0000 

Material failure of SCADA system Poisson 0.0000 4.0000 

Incorrect operational isolation of 
primary or secondary equipment 

Poisson 2.0000 10.0000 

 

The remainder of this document sets out the underlying data which supports AusNet Services’ proposed 
distributions, caps and collars. 
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1.1 Service parameter 1 – Average circuit outage rate 

1.1.1 Lines outage rate – fault (continuous) 

The @RISK software found that the Weibull distribution is the most appropriate fit. 

 

Figure 1.1: Lines outage rate (fault) – distribution fit using K-S 
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Figure 1.2: Lines outage rate (fault) – statistics table using K-S

 

1.1.2 Lines outage rate – forced (continuous) 

The @RISK software found that the Weibull distribution is the most appropriate fit. 

 

Figure 1.3: Lines outage rate (forced) – distribution fit using K-S 

 

 



Fitting probability distributions to Service Component data 

 

ISSUE 3 28/10/2015 7 / 17 

UNCONTROLLED WHEN PRINTED 

Figure 1.4: Lines outage rate (forced) – statistics table using K-S 

 

1.1.3 Reactive plant outage – fault (continuous) 

The @RISK software found the Pearson5 distribution is the most appropriate fit.  

 

Figure 1.5: Reactive plant outage (fault) – distribution fit using K-S 
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Figure 1.6: Reactive plant outage (fault) – statistics table using K-S 

 

1.1.4 Reactive plant outage – forced (continuous) 

The @RISK software found that the Weibull distribution is the most appropriate fit.  
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Figure 1.7: Reactive plant outage (forced) – distribution fit using K-S

 
 
Figure 1.8: Reactive plant outage (forced) – statistics table using K-S 

 

1.1.5 Transformers outage – fault (continuous) 

The @RISK software found that the Weibull distribution is the most appropriate fit. 
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Figure 1.9: Transformers outage (fault) – distribution fit using K-S 

 
 
Figure 1.10: Transformers outage (fault) – statistics table using K-S 
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1.1.6 Transformers outage – forced (continuous) 

The @RISK software found that the Weibull distribution is the most appropriate fit. 

 
Figure 1.11: Transformers outage (forced) – distribution fit using K-S 

 

 
Figure 1.12: Transformers outage (forced) – statistics table using K-S 
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1.2 Service parameter 2 – Loss of supply event frequency 

1.2.1 Number of events >0.05 system minutes (discrete) 

Whilst @RISK found that the HyperGeometric distribution is the best fit, the Poisson distribution has been 
adopted, consistent with both the loss of supply event frequency (>0.30 system minutes) parameter and the 
Draft Decision.  The HyperGeometric and Poisson distributions are almost identical. 

 

Figure 1.13: Number of events >0.05 system minutes – Poisson distribution 

 

 
Figure 1.14: Number of events >0.05 system minutes – statistics table 
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1.2.2 Number of events >0.30 system minutes (discrete) 

The data does not lend itself easily to statistical analysis, as it is comprised of either zero or one events.  
To retain consistency with the 0.05 minutes parameter and the Draft Decision, the Poisson distribution 
has been adopted. 

 
Figure 1.15: Number of events >0.30 system minutes – Poisson distribution 

 
 
Figure 1.16: Number of events >0.30 system minutes – statistics table 
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1.3 Service parameter 3 – Average outage duration 

1.3.1 Average outage duration (continuous) 

The @RISK software found the Lognormal distribution is the most appropriate fit. 

 
Figure 1.17: Average outage duration – distribution fit using K-S 

 
 

Figure 1.18: Average outage duration – distribution fit using K-S 
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1.4 Service parameter 4 – Proper operation of equipment 

1.4.1 Failure of protection system (discrete) 

Whilst @RISK found that the IntUniform distribution is the best fit, the Poisson distribution has been 
adopted, consistent with distribution used for the other sub-parameters with discrete distributions (loss of 
supply event frequency). 

Figure 1.19: Failure of protection system – Poisson distribution 

 
 

Figure 1.20 Failure of protection system – statistics table 
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1.4.2 Material failure of SCADA system (discrete) 

Whilst @RISK found that the Geometric distribution is the best fit, the Poisson distribution has been adopted, 
consistent with distribution used for the other sub-parameters with discrete distributions (loss of supply event 
frequency). 

 
Figure 1.21: Material failure of SCADA system – Poisson distribution 

 
 
Figure 1.22: Material failure of SCADA system – statistics table 
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1.4.3 Incorrect operational isolation of primary or secondary equipment (discrete) 

Whilst @RISK found that the HyperGeometric distribution is the best fit, the Poisson distribution has been 
adopted, consistent with distribution used for the other sub-parameters with discrete distributions (loss of supply 
event frequency). 

 
Figure 1.23: Incorrect operational isolation of equipment – Poisson distribution 

 
 

Figure 1.24: Incorrect operational isolation of equipment – statistics table 

 


	8A - Fitting probability distributions to Service Component data (Cover)
	Revised Revenue Proposal - Service Component caps and collars

