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1. Summary  
We have applied the STPIS consistent with version 6 of the AER’s STPIS guidelines for electricity transmission network 

service providers (AER’s STPIS Guidelines). The purpose of this appendix is to supplement our regulatory proposals with 

detail on the calculations underpinning our proposed performance targets, floors and caps for the service 

component of the STPIS. This includes unplanned outage circuit event rate (fault and forced), loss of supply event 

frequency, average outage duration and proper operation of equipment. 

Under the AER’s STPIS Guidelines, the proposed performance targets must be equal to the TNSP’s average 

performance history over the most recent five years. For AusNet, the most recent performance data relates to the 

2020, 2021, 2022, 2023, and 2024 regulatory years. The proposed floors and caps have been set equal to the 5th and 

95th percentiles of the probability distribution that provides the best fit to the relevant historical data. This approach 

aligns with the AER STPIS guidelines which require that the proposed floors and caps must be calculated by reference 

to the proposed performance targets and using a sound methodology.  Table 1.1 below summarises the 

performance targets, probability distributions and percentiles for each service component.  

Table 1-1: Proposed Service Component targets, cap, floors and weightings 

Parameter Sub-parameter 
Preferred 

distribution 
Target Floor Cap Weighting 

Unplanned 

outage circuit 

event rate 

Lines event rate - fault Beta General 11.32% 5.30% 18.25% 0.20 

Transformer event rate - 

fault 

Beta General 11.01% 4.80% 19.84% 0.20 

Reactive plant event 

rate - fault 

Uniform 13.17% 0.95% 25.75% 0.10 

Lines event rate - 

forced 

Exponential 8.24% 0.00% 21.67% 0.10 

Transformer event rate - 

forced 

Uniform 9.28% 4.22% 14.87% 0.10 

Reactive plant event 

rate - forced 

Inv Gauss 9.24% 4.04% 23.50% 0.05 

Loss of supply 

event 

frequency 

Number of events 

greater than 0.05 

minutes per annum 

Poisson 1.2 0.0 3.0 0.15 

Number of events 

greater than 0.30 

minutes per annum 

Poisson 0.2 0.0 1.0 0.15 

Average 

outage duration 

Average outage 

duration 

Inv Gauss 70.29 36.97 188.08 0.20 

Proper 

operation of 

equipment 

Failure of protection 

system 

Geometric 9.20 0.00 29.00 0.00 

Material failure of 

SCADA 

Geometric 2.00 0.00 5.00 0.00 

Incorrect operation 

isolation of primary or 

secondary equipment 

Geometric 2.00 0.00 7.00 0.00 
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2. Methodology 
We have complied with the AER’s STPIS Guidelines that prescription that proposed performance targets must be 

equal to the TNSP’s average performance history over the most recent five years. 

To determine the ‘floor’ and ‘cap’, we have applied the @Risk product, a risk analysis and simulation add-in tool for 

Microsoft Excel, to determine the types of probability distribution that best fits the 5 year performance data.  

In testing for the best distribution fit, we have used continuous probability distributions for the unplanned outage 

circuit event rates and average outage duration parameters. This has been bounded at a lower limit of zero for the 

floor, recognising that negative performance is not possible. For loss of supply events, we have used discrete 

probability distributions. 

In terms of continuous probability distributions, we have largely relied on the Kolmogorov-Smirnov (K-S) fit statistic to 

measure how well the probability distribution functions fit the input data. The KS statistic focuses on the differences 

between the middle of the fitted distribution and the input data. To provide an alternative view, we have also 

considered the Anderson-Darling (A-D) statistic which gives more weight to the tails than tests like the (K-S) statistic. 

However, we note that we have used the K-S test as the A-D statistic is more sensitive to deviations in the extremes. 

While we have provided visibility of the results for the chi-square test, we note that this statistic has some uncertainty 

in the fitted distribution for small sample sizes such as 5 data points.  

For discrete probability distributions, we have relied on the Akaike Information Criterion (AIC) test primarily. The AIC is 

well suited to the trade-off between the goodness of fit of the model and the complexity of the model. We have also 

reported on the chi-square approximation, but similar to continuous data, this is not well suited to small samples. The 

Bayesian Information Criterion (BIC) is similar to the AIC but is likely to be inaccurate for small sample sizes. 
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3. Unplanned outage circuit events 
An unplanned outage circuit event is defined as the actual number of times transmission circuits are unavailable due 

to unplanned outages divided by the total number of defined circuits. The measures consider the fault and forced 

unplanned outages by defined elements including lines, transformers and reactive circuits. 

3.1 Lines Outage Rate – Fault 

The historical performance data is set out in Figure 3.1 below. 

Figure 3.1: Line outage rate – fault – 5 year historical performance 

 

We calculated the performance target based on the average performance over the 5 year period. For the floor and 

caps, we examined the K-S and A-D statistics for the best distribution fit. The K-S results indicated that the beta 

general is the best fit while the A-D indicated that the levy was the best fit. This is presented in Figure 3.2 below. 

Figure 3.2: Line outage rate – fault – comparison of tests of best fit distribution 

 

We considered that the K-S is a superior statistic than A-D as it focuses on the differences between the middle of the 

fitted distribution and the input data. The proposed performance targets are set out in Table 3.1 below. Figures 3.3 

and 3.4 provide further description of the results. The attachment sets out full results. 

Table 3.1 – Line outage rate – fault - Proposed performance targets, floors and caps  

Measure 
Preferred 

Distribution 
Performance 

Target 
5th percentile 

(“Floor”) 
95th percentile 

(“Cap”) 

Line outage rate - fault Beta General 11.32% 5.30% 18.25% 
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Figure 3.3: Lines outage rate - fault – distribution fit using K-S 

 

 

Figure 3.4 : Lines outage rate - fault – distribution fit using A-D 
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3.2 Transformer Outage Rate – Fault 

The historical performance data is set out in Figure 3.5 below. 

Figure 3.5: Transformer outage rate – fault – 5 year historical performance 

 

We calculated the performance target based on the average performance over the 5 year period. For the floor and 

caps, we examined the K-S and A-D statistics for the best distribution fit. The K-S results indicated that beta general is 

the best fit while the A-D indicated that the inverse gauss was the best fit. This is presented in Figure 3.6 below. 

Figure 3.6: Transformer outage rate – fault – comparison of tests of best fit distribution 

 

We considered that the K-S is a superior statistic than A-D as it focuses on the differences between the middle of the 

fitted distribution and the input data. The proposed performance targets are set out in Table 3.2 below. Figures 3.7 

and 3.8 provide further description of the results. The attachment sets out full results. 

Table 3.2: Transformer outage rate – fault - Proposed performance targets, floors and caps  

Measure 
Preferred 

Distribution 
Performance 

Target 
5th percentile 

(“Floor”) 
95th percentile 

(“Cap”) 

Transformer outage rate -fault Beta General 11.01% 4.80% 19.84% 
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Figure 3.7: Transformer outage rate – fault – distribution fit using K-S 

 

 

Figure 3.8: Transformer outage rate – fault – distribution fit using A-D 
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3.3 Reactive Plant Fault 

The historical performance data is set out in Figure 3.9 below. 

Figure 3.9: Reactive plant - fault – 5 year historical performance 

 

We calculated the performance target based on the average performance over the 5 year period. For the floor and 

caps, we examined the K-S and A-D statistics for the best distribution fit. The K-S results indicated that the uniform is 

the best fit while the A-D also indicated that uniform was the best fit. This is presented in Figure 3.10 below. 

Figure 3.10: Reactive plant– fault – comparison of tests of best fit distribution 

 

The proposed performance targets are set out in Table 3.3 below. Figures 3.11 and 3.12 provide further description of 

the results. The attachment sets out full results. 

Table 3.3 – Reactive plant– fault - Proposed performance targets, floors and caps  

Measure 
Preferred 

Distribution 
Performance 

Target 
5th percentile 

(“Floor”) 
95th percentile 

(“Cap”) 

Reactive plant– fault Uniform 13.17% 0.95% 25.75% 
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Figure 3.11: Reactive plant– fault – distribution fit using K-S 

 

 

Figure 3.12: Reactive plant– fault – distribution fit using A-D 
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3.4 Line Outage Rate – Forced 

The historical performance data is set out in Figure 3.13 below. 

Figure 3.13: Line outage rate – forced – 5 year historical performance 

 

We calculated the performance target based on the average performance over the 5 year period. For the floor and 

caps, we examined the K-S and A-D statistics for the best distribution fit. The K-S results indicated that the exponential 

is the best fit while the A-D indicated that the inverse gauss was the best fit. This is presented in Figure 3.14 below. 

Figure 3.14: Line outage rate – forced – comparison of tests of best fit distribution 

 

We considered that the K-S is a superior statistic than A-D as it focuses on the differences between the middle of the 

fitted distribution and the input data. However, we note that the floor is a negative amount, and as such we have 

bounded the floor to zero to produce sensible results. The proposed performance targets are set out in Table 3.4 

below. Figures 3.15 and 3.16 provide further description of the results. The attachment sets out full results. 

Table 3.4 – Line outage rate – forced - Proposed performance targets, floors and caps  

Measure 
Preferred 

Distribution 
Performance 

Target 
5th percentile 

(“Floor”) 
95th percentile 

(“Cap”) 

Line outage rate – forced Exponential 8.24% 0.00% 21.67% 
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Figure 3.15: Lines outage rate - forced – distribution fit using K-S 

 

 

Figure 3.16: Lines outage rate - forced – distribution fit using A-D 
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3.5 Transformer Outage Rate - Forced 

The historical performance data is set out in Figure 3.17 below. 

Figure 3.17: Transformer outage rate – forced – 5 year historical performance 

 

We calculated the performance target based on the average performance over the 5 year period. For the floor and 

caps, we examined the K-S and A-D statistics for the best distribution fit. The K-S results indicated that uniform is the 

best fit while the A-D indicated that normal was the best fit. This is presented in Figure 3.18 below. 

Figure 3.18: Transformer outage rate – forced – comparison of tests of best fit distribution 

 

We considered that the K-S is a superior statistic than A-D as it focuses on the differences between the middle of the 

fitted distribution and the input data. The proposed performance targets are set out in Table 3.5 below. Figures 3.19 

and 3.20 provide further description of the results. The attachment sets out full results. 

Table 3.5: Transformer outage rate – forced - Proposed performance targets, floors and caps  

Measure 
Preferred 

Distribution 
Performance 

Target 
5th percentile 

(“Floor”) 
95th percentile 

(“Cap”) 

Transformer outage rate -

forced 
Uniform 9.28% 4.22% 14.87% 
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Figure 3.19: Transformer outage rate – forced – distribution fit using K-S 

 

Figure 3.20: Transformer outage rate – forced – distribution fit using A-D 
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3.6 Reactive Plant Forced 

The historical performance data is set out in Figure 3.21 below. 

Figure 3.21: Reactive plant - forced – 5 year historical performance 

 

We calculated the performance target based on the average performance over the 5 year period. For the floor and 

caps, we examined the K-S and A-D statistics for the best distribution fit. The K-S results indicated that inverse gauss is 

the best fit and this result was validated by the A-D statistic. This is presented in Figure 3.22 below. 

Figure 3.22: Reactive plant– forced – comparison of tests of best fit distribution 

 

The proposed performance targets are set out in Table 3.6 below. Figures 3.23 and 3.24 provide further description of 

the results. The attachment sets out full results. 

Reactive plant– forced - Proposed performance targets, floors and caps  

Measure 
Preferred 

Distribution 
Performance 

Target 
5th percentile 

(“Floor”) 
95th percentile 

(“Cap”) 

Reactive plant– forced Inv Gauss 9.24% 4.04% 23.50% 
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Figure 3.23: Reactive plant– forced – distribution fit using K-S 

 

 

Figure 3.24: Reactive plant– forced – distribution fit using A-D 
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4. Loss of Supply Events 
The loss of supply event frequency parameter includes and counts both small and large loss of supply events each 

year. System minutes per annum is calculated using energy not supplied for each supply interruption divided by 

peak network demand. We propose 0.05 system minutes for small and 0.3 system minutes for large events consistent 

with the past and with version 6 of the AER’s STPIS Guidelines.  

 

4.1  Loss of Supply less than 0.05 minutes 

The historical performance data is set out in Figure 4.1 below. 

Figure 4.1: Number of events >0.05 system minutes – 5 year historical performance 

 

We calculated the performance target based on the average performance over the 5 year period. For the floor and 

caps, we used the AIC statistics for the best distribution fit which indicated that the Poisson was the best fit. This is 

presented in Figure 4.2 below. 

Figure 4.2: Number of events >0.05 system minutes – comparison of tests of best fit distribution 

 

The proposed performance targets are set out in Table 4.1 below noting that under version 6 of the AER’s STPIS 

guidelines, we can propose unrounded performance targets. Figure 4.3 provide further description of the results. The 

attachment sets out full results. 

Table 4.1: Number of events >0.05 system minutes - Proposed performance targets, floors and caps  

Measure 
Preferred 

Distribution 
Performance 

Target 
5th percentile 

(“Floor”) 
95th percentile 

(“Cap”) 

Number of events >0.05 system 

minutes 
Poisson 1.200 0.000 3.000 
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Figure 4.4: Number of events >0.05 system minutes – distribution fit using AIC 

 

 

4.2  Loss of Supply less than 0.3 minutes 

The historical performance data is set out in Figure 4.4 below. 

Figure 4.4: Number of events >0.3 system minutes – 5 year historical performance 

 

We calculated the performance target based on the average performance over the 5 year period. For the floor and 

caps, we used the AIC statistics for the best distribution fit which indicated that the Poisson was the best fit. This is 

presented in Figure 4.5 below. 

Figure 4.5: Number of events >0.3 system minutes – comparison of tests of best fit distribution 
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The proposed performance targets are set out in Table 4.2 below noting that under version 6 of the AER’s STPIS 

guidelines, we can propose unrounded performance targets. Figures 4.3 provide further description of the results. The 

attachment sets out full results. 

Table 4.2: Number of events >0.3 system minutes - Proposed performance targets, floors and caps  

Measure 
Preferred 

Distribution 
Performance 

Target 
5th percentile 

(“Floor”) 
95th percentile 

(“Cap”) 

Number of events >0.30 system 

minutes 
Poisson 0.200 0.000 1.000 

 

Figure 4.6: Number of events >0.3 system minutes – distribution fit using AIC 
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5. Average Outage Duration 
 

The average outage duration parameter measures the average time to restore supply following loss of supply events. 

It is calculated by dividing the total loss of supply event duration time by the number of loss of supply events in a 

given year. The parameter only has a single measure. 

The historical performance data is set out in Figure 5.1 below. 

Figure 5.1: Average outage duration – 5 year historical performance (minutes) 

 

We calculated the performance target based on the average performance over the 5 year period. For the floor and 

caps, we examined the K-S and A-D statistics for the best distribution fit. Both results indicated that the Levy function 

was the preferred option, however this produced a cap of over 700 minutes. In our view, this would be a highly 

improbable result given our historic performance over the last decade. The Levy function is suitable for distributions 

with heavy tails implying that extreme events are more likely. 

We consider the second ranked option for both the K-S and A-D statistics (Inverse Gauss) is preferred, given the cap 

and collar are within the expected bounds of performance for this parameter. We also note that the Inverse Gauss is 

a function that gives greater weight to observed outcomes. The cap and collar of the Inverse Gauss function is 

presented in Figure 5.2 below. 

Figure 5.2: Average outage duration – comparison of tests of best fit distribution 

 

The proposed performance targets are set out in Table 5.1 below. Figures 5.3 and 5.4 provide further description of 

the results. The attachment sets out full results.  

Table 5.1 – Average outage duration - Proposed performance targets, floors and caps  

Measure 
Preferred 

Distribution 
Performance 

Target 
5th percentile 

(“Floor”) 
95th percentile 

(“Cap”) 

Average outage duration Inverse Gauss 70.290 36.974 188.085 

 

Figure 5.3: Average outage duration – distribution fit using K-S 
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Figure 5.4 : Average outage duration – distribution fit using A-D 
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6. Proper operation of equipment 
The proper operation of equipment parameter measures the number of ‘near miss’ events such as failures of 

protection systems, material failure of the Supervisory Control and Data Acquisition (SCADA) system and incorrect 

operational isolation of primary and secondary equipment. No financial incentive is associated with this parameter 

and so our performance is only used for reporting purposes. 

6.1 Failure of protection systems 

The historical performance data is set out in Figure 6.1 below. 

Figure 6.1: Failure of protection systems – 5 year historical performance 

 

We calculated the performance target based on the average performance over the 5 year period. For the floor and 

caps, we used the AIC statistics for the best distribution fit which indicated that the Geometric was the best fit. This is 

presented in Figure 6.2 below. 

Figure 6.2: Failure of protection equipment – comparison of tests of best fit distribution 

 

The proposed performance targets are set out in Table 6.1 below. Figures 6.3 provides further description of the 

results. The attachment sets out full results. 

Table 6.1 Failure of protection equipment - Proposed performance targets, floors and caps  

Measure 
Preferred 

Distribution 
Performance 

Target 
5th percentile 

(“Floor”) 
95th percentile 

(“Cap”) 

Failure of Protection 

equipment 
Geometric 9.20 0.00 29.00 
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Figure 6.3: Failure of protection equipment – distribution fit using AIC 

 

 

6.2 Material failure of SCADA 

The historical performance data is set out in Figure 6.4 below. 

Figure 6.4: Material failure of SCADA – 5 year historical performance 

 

We calculated the performance target based on the average performance over the 5 year period. For the floor and 

caps, we used the AIC statistics for the best distribution fit which indicated that the Geometric was the best fit. This is 

presented in Figure 6.5 below. 
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Figure 6.5: Material failure of SCADA – comparison of tests of best fit distribution 

 

The proposed performance targets are set out in Table 6.2 below. Figures 6.6 provides further description of the 

results. The attachment sets out full results. 

Table 6.2 Material failure of SCADA - Proposed performance targets, floors and caps  

Measure 
Preferred 

Distribution 
Performance 

Target 
5th percentile 

(“Floor”) 
95th percentile 

(“Cap”) 

Material failure of SCADA Geometric 2.00 0.00 5.00 

 

Figure 6.6: Material failure of SCADA – distribution fit using AIC 
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6.3 Incorrect operation of isolation of 

primary or secondary equipment 

The historical performance data is set out in Figure 6.7 below. 

Figure 6.7: Incorrect operation of isolation of primary or secondary equipment – 5 year historical performance 

 

We calculated the performance target based on the average performance over the 5 year period. For the floor and 

caps, we used the AIC statistics for the best distribution fit which indicated that the Geometric was the best fit. This is 

presented in Figure 6.8 below. 

Figure 6.8: Incorrect operation of isolation of primary or secondary equipment – comparison of tests of best fit 

distribution 

 

The proposed performance targets are set out in Table 6.3 below. Figures 6.9 provides further description of the 

results. The attachment sets out full results. 

Table 6.3 Incorrect operation of isolation of primary or secondary equipment - Proposed performance targets, floors 

and caps  

Measure 
Preferred 

Distribution 
Performance 

Target 
5th percentile 

(“Floor”) 
95th percentile 

(“Cap”) 

Incorrect operation of isolation Geometric 2.00 0.00 7.00 
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Figure 6.9: Incorrect operation of isolation of primary or secondary equipment – distribution fit using AIC 
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Appendix – Full results by parameter 
 

Lines outage rate – fault  
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Transformer Outage event – fault 
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Reactive plant – fault 
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Lines outage rate – forced 
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Transformer outage event -forced 
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Reactive Plant – forced 
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Number of events >0.05 system minutes          Number of events >0.3 system minutes     
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Average outage duration 
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Failure of protection systems    Material Failure of SCADA   Incorrect operation of isolation of equipment 
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