Introduction 14071 Robertstown Circuit Breaker Arrangement Upgrade
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The present layout of Robertstown Substation poses a number of operational issues; the main issue is that when maintenance is scheduled for any of the centre breakers (or their
associated disconnectors, CTs etc.), in addition to line exit disconnectors, a line fault on one of the Davenport to Robertstown to Para to Tungkillo lines will split the 275 kV buses.
This results in power flows travelling from the 275 kV yard to the 132 kV yard through one transformer and then from the 132 kV yard back to the 275 kV yard through the other
transformer via the 132kV bus. Therefore during any of these scheduled maintenance times the Murraylink interconnection must be significantly constrained or forced to import and
generation north of Robertstown may need to be constrained to manage the post contingent flows.

Base case Business as usual with no capital expenditure where the current substation arrangements, and
maintenance practices are retained.

Option 1 Install an additional 275 kV diameter at Robertstown Substation, a single 275 kV CB and associated
equipment (i.e. isolators, CT and protection) between the 275 kV busses at Robertstown, expanding
the site.

Option 2 Installation of the CB within the existing site without expansion

Financial year runs from 1 July to 30 June.

Real 2018 $ are used for all monetary values unless otherwise stated.

Discount rate Real pre-tax discount rate ElectraNet estimate
Current financial year Year to start analysis When the capital investment is due to occur for the project
Time horizon Length of time under consideration Total project life including useful life and if the project

occurred in the next regulatory period

Capital costs Amount of capital investment in real Estimated capital costs in the estimate from project center
terms for each project option

Useful life Length of time capital investments are Useful life estimated from orginal economic justification on
expected to provide service project center
Routine maintenance Annual amount of estimated routine Assume 1% of Capital Cost

maintenance in real terms

Constraints on Wind for Outages Estimated Constraint on SA Wind for Detailed Benefits Assesment tab
outages north of Robertstown for planned
and unplanned outages

Reduced labour costs in outage planning Reduction in outage planning required for ElectraNet estimate
annual planned outage at Robertstown

Deferred Expenditure Deferred expense of environmental costs ElectraNet estimate
associated with the Robertstown Site

Benefit of site expansion Associated value of the circuit breaker ElectraNet estimate
being placed in the more desirable



10 Inputs
User provided parameters and inputs to the model

Parameter

Inflation rate

Discount rate (real, pre-tax): estimate
Discount rate (real, pre-tax): lower bound
First year of analysis

Base financial year for analysis

Time horizon

Sensitivities
Low
70%

Capital cost inputs

Option
Option 1
Option 2

Cost type
Routine Maintenance

Financial year
Routine Maintenance
Base case

Option 1

Option 2

Benefit type
Reduced constraints on wind farms

Reduced labour costs in outage planning
Deferred Expenditure
Benefit of site expansion

Financial year

Reduced constraints on wind farms
Base case

Option 1

Option 2

Financial year

Reduced labour costs in outage planning
Base case

Option 1

Option 2

Financial year
Deferred Expenditure
Base case

Option 1

Option 2

Financial year

Benefit of site expansion
Base case

Option 1

Option 2

Medium
100%

Asset
275kV diameter
275kV diameter

Cash/Non-cash

Cash/Non-cash

Cash
Cash
Cash
Cash

Cash

Units
2018 $
2018 $
2018 $

Units
2018 $
2018 $
2018 $

Units
2018 $
2018 $
2018 $

Units
2018 $
2018 $
2018 $

Units
2018 $
2018 $
2018 $

Unit

Percentage
Percentage
Percentage
Year

Year

Years

High
130%

Amount
6,588,910
3,176,817

Low
70%

2019

o OO

Low
50%
50%
70%
70%

Value

2.00% RBA

6.00% ElectraNet estimate

4.50% ElectraNet estimate
2019 Current financial year

Source

2018 Base year
20 ElectraNet

Comment

Start year

2019
2019

Percentage

Medium
100%

2020
$

0
0
0

Percentage

Medium
80%
80%

100%
100%

2020
$

0
0
0

2020

O OO

2020

o OO

2020

O OO

Standard sensitivities used

End year

2020
2020

High
130%

2021

31,768
31,768

High
100%
100%
130%
130%

2021

$

0
1,199,250
1,199,250

2021
$

0
5,000
5,000

2021

$

0
1,000,000
0

2021

$

0
4,094,512
0

Commission

Year

2021
2021

Comment
Standard sensitivities used

2022

$

0
31,768
31,768

Comment

2022

$

0
1,199,250
1,199,250

2022
$

0
5,000
5,000

2022
$

0
0
0

2022

o OO

Asset life

40
40

2023

$

0
31,768
31,768

2023

$

0
1,199,250
1,199,250

2023
$

0
5,000
5,000

2023
$

0
0
0

2023

O O O &+

Low
1.50%
4.50%

2024

31,768
31,768

2024

$

0
1,199,250
1,199,250

2024
$

0
5,000
5,000

2024
$

0
0
0

2024

O O O &

Sensitivities

Medium
2.00%
6.00%

2025

31,768
31,768

2025

$

0
1,199,250
1,199,250

2025
$

0
5,000
5,000

2025
$

0
0
0

2025

o oo

High
3.00%
8.50%

2026

31,768
31,768

2026

$

0
1,199,250
1,199,250

2026
$

0
5,000
5,000

2026
$

0
0
0

2026

o OO

2027

31,768
31,768

2027

$

0
1,199,250
1,199,250

2027
$

0
5,000
5,000

2027
$

0
0
0

2027

o OO

2028

31,768
31,768

2028

$

0
1,199,250
1,199,250

2028
$

0
5,000
5,000

2028
$

0
0
0

2028

O O O &

2029

31,768
31,768

2029

$

0
1,199,250
1,199,250

2029
$

0
5,000
5,000

2029
$

0
0
0

2029

o oo

2030

$

0
31,768
31,768

2030

$

0
1,199,250
1,199,250

2030
$

0
5,000
5,000

2031
$

31,768
31,768

2031

$

0
1,199,250
1,199,250

2031
$

0
5,000
5,000

2031
$

o oo

2032

31,768
31,768

2032

$

0
1,199,250
1,199,250

2032
$

0
5,000
5,000

2032
$

0
0
0

2032

o OO

2033

31,768
31,768

2033

$

0
1,199,250
1,199,250

2033
$

0
5,000
5,000

2033
$

0
0
0

2033

o OO

2034

31,768
31,768

2034

$

0
1,199,250
1,199,250

2034
$

0
5,000
5,000

2034
$

0
0
0

2034

O O O &+

2035

31,768
31,768

2035

$

0
1,199,250
1,199,250

2035
$

0
5,000
5,000

2035
$

0
0
0

2035

O O O &+

2036

$

0
31,768
31,768

2036

$

0
1,199,250
1,199,250

2036
$

0
5,000
5,000

2037
$

31,768
31,768

2037

$

0
1,199,250
1,199,250

2037
$

0
5,000
5,000

2037
$

o oo

2038 Comment
$
0 Additional primary plant is identical between options hence Routine and Corrective
31,768 Maintenance costs will be common, assumed 1% of Option 2 Capex. Option 1 more
31,768 expensive due to buswork and bench/substation extention.

2038 Comment
$
0 See detailed benefits
1,199,250
1,199,250

2038 Comment

$

0 4 outages per year, 1 outage writer, checker, scheduler, extra review required both at
5,000 ElectraNet and at AEMO (also include custom constraint equation implementation and review
5,000 by ElectraNet principle engineer), extra TSO review.

2038 Comment
$
0 There is an environmental/drainage issue from this site that in any event will need to be
0 addressed. This issue is effectively dealt with through the first Option, however, it would still
0 exist and still need to be dealt with if any other or no option is undertaken. ElectraNet is

2038 Comment
$
0 To quantify the value of maintaining the expandability under Option 1, ElectraNet has:
0 « assumed that over the course of the Robertstown substation life the substation will be
0 expanded and that, when this is undertaken, the Option 2 bay would have to be relocated in



RO CBA Results
Sensitivities, results and rankings

Input Summary

Parameter selection for sensitivity analysis

Scenario parameters

Units

% weighting

% real, pre-tax
% of estimate

Assumed scenario weighting
Discount rate
Capital cost

Cost selection for sensitivity analysis

Scenario cost inputs

Units
Routine Maintenance % of estimate
Benefit selection for sensitivity analysis

Scenario benefit inputs

Units
Reduced constraints on wind farms % of estimate
Reduced labour costs in outage plann % of estimate
Deferred Expenditure % of estimate
Benefit of site expansion % of estimate

Cost Benefit Analysis Results (Quantitative)

Capital cost
Capital cost scenario
Low Medium High
33% 33% 33%
6.00% 6.00% 6.00%
70% 100% 130%

Routine Maintenance
Routine Maintenance scenario
Low Medium High
70.0% 100.0% 130.0%

Benefit of site expansion

Benefit of site expansion scenario

Low Medium High
80.0% 80.0% 80.0%
80.0% 80.0% 80.0%
100.0% 100.0% 100.0%
70.0% 100.0% 130.0%

NPV results

Option Units Low
Option 1 2018 $ 8,748,050
Option 2 2018 $ 7,349,440

Scenario Weighted

Medium High NPV
8,158,591 7,569,132 8,158,591
6,520,414 5,691,387 6,520,414

Ranking of options

Option Units Low
Option 1 2018 $
Option 2 2018 $ 2

[EEN

Scenario Weighted
Medium High ranking
1 1 1
2 2 2



