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Western Power advises that 

the existing South West to 

Perth transmission lines are 

near full capacity and 

cannot support further load  

The evaluation is based on 

two generation scenarios 

and seven market scenarios 
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In every scenario consumers 

benefit from the proposed 

new South West to Perth 

transmission line 

Deliberately delaying 

upgrading the transmission 

line is a risky option 

The proposed new South 

West to Perth transmission 

line will reduce the 

impediment to adoption of 

further alternative electricity 

generation 
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1 Introduction 
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2 Perth electricity outlook 

2.1 Electricity demand in the Perth region 
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2.1.1 Projected demand to 2027/28 
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2.1.2 Impact of new climate change policy 
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Table 1 Projected peak demand and energy growth - SWIS 

 Best estimate  Low estimate  

 MW (10% ex.) GWh MW (10% ex.) GWh 

2007/08 3800 15878 3767 15597 

2008/09 4086 17072 4033 16665 

2009/10 4233 17822 4148 17201 

2010/11 4361 18173 4258 17447 

2011/12 4505 18741 4376 17795 

2012/13 4633 19145 4485 18061 

2013/14 4746 19417 4581 18223 

2014/15 4881 19819 4673 18355 

2015/16 4985 20075 4767 18553 

2016/17 5094 20437 4856 18725 

2017/18 5251 20773 4986 18911 

2018/19 5379 21106 5091 19090 

2019/20 5507 21440 5195 19269 

2020/21 5635 21773 5300 19448 

2021/22 5763 22107 5405 19626 

2022/23 5891 22440 5510 19805 

2023/24 6019 22774 5615 19984 

2024/25 6147 23107 5719 20163 

2025/26 6275 23441 5824 20342 

2026/27 6403 23774 5929 20520 

2027/28 6531 24108 6034 20699 

     

Data source: Independent Market Operator of Western Australia 2007, op. cit. (to 2015/16) and ACIL Tasman estimates 
(2015/16 to 2027/28). 
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Figure 1 Electricity demand growth scenarios - SWIS 
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Data source: Independent Market Operator of Western Australia 2006, op. cit., Insight Economics 2006, op.cit,, pp 35, 
and ACIL Tasman estimates. 
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3 Methodology 

3.1 Regulatory Test 
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3.1.2 Reasonable alternatives 
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3.1.3 Interpretation of net benefit 
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3.2 Evaluation based on economic principles 
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4 The options 
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5 Generation options 

5.1 Introduction 
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5.2 The generation options 

���������������
������
��	������
	��		���
�����������

�
����
	�	���
�����

5.2.1 South West generation option (SWGEN) 
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5.2.2 Metropolitan generation option (METROGEN) 

27�?;97&��		���	����������1�����>�	������	�
		
������������
������	�

������ ���
��������������

�������	��
�����������
���
	�
����������������	��
����

��9�	�
��������
�	�����������A���
����������	����:���������F�
�������



Evaluation of major reinforcement of electricity network 

Generation options 13 

5.3 The market scenarios 
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5.3.2 Emissions trading capped at $30/tCO2e (ET30) 
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Data source: NETT discussion paper August 2006 - Scenario 1 
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5.3.3 Emissions trading capped at $20/tCO2e (ET20) 
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Figure 3 Price for emissions in ET20 ($/tonne of CO2e) 
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Data source: NETT discussion paper August 2006 - Scenario 1 

5.3.4 Low forecast growth with $30 emissions trading cap (LLF ) 
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5.3.5 High gas price with $30 emissions trading cap (HGP) 
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Figure 4 Gas prices used in the HGP Scenario and the difference with the BAU Scenario 
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Coal and gas into Kwinana (50% coal) $4.19 $4.28 $4.36 $4.45 $4.54 $4.63 $4.72 $4.82 $4.91 $5.01 $5.11 $5.21 $5.32 $5.42 $5.53 $5.64 $5.75 $5.87 $5.99 $6.11
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Data source: ACIL Tasman modelling assumptions 

5.3.6 High gas with $20 emissions trading cap (HGET20) 
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5.3.7 2007 load forecast with $20 emissions trading cap (2007LF) 
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Figure 5 2006 and 2007 peak, average and minimum demand forecasts (medium growth 50% POE) 
2006 and 2007 load forecasts 
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6 Modelling assumptions 
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Figure 6 Growth in energy and peak demand – all scenarios except LLF and 
2007LF 
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Figure 7 Projected SWIS load duration curves - all scenarios except LLF 
and 2007LF 
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Figure 8 Growth in energy and peak demand - LLF scenario 
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Data source: IMO 2006 SOO with projection to 2027/28 by ACIL Tasman 
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Figure 9 Growth in energy and peak demand – 2007LF scenario 

0.0%

1.0%

2.0%

3.0%

4.0%

5.0%

6.0%

7.0%

8.0%

9.0%

A
nn

ua
l g

ro
w

th
 r

at
e 

(%
)

Peak load 2.1% 7.1% 7.7% 3.5% 2.9% 3.2% 2.8% 2.3% 2.8% 2.0% 2.1% 2.5% 2.5% 2.5% 2.4% 2.4% 2.4% 2.3% 2.3% 2.3% 2.3% 2.3%

Energy 2.8% 3.1% 7.5% 4.4% 2.0% 3.1% 2.2% 1.4% 2.1% 1.3% 1.8% 2.2% 2.2% 2.2% 2.3% 2.3% 2.3% 2.3% 2.3% 2.3% 2.3% 2.3%

2006/
07

2007/
08

2008/
09

2009/
10

2010/
11

2011/
12

2012/
13

2013/
14

2014/
15

2015/
16

2016/
17

2017/
18

2018/
19

2019/
20

2020/
21

2021/
22

2022/
23

2023/
24

2024/
25

2025/
26

2026/
27

2027/
28

Strong grow th due to 150MW Boddington load

 
Data source: IMO 2006 SOO with projection to 2027/28 by ACIL Tasman 

6.2 Market supply 
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6.2.1 Generation BAU and ET30 summary 
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�

Figure 10 Generation capacity by plant type – SWGEN option into all 
scenarios except LLF and 2007LF 
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Data source: ACIL Tasman generator database 
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Figure 11 Generation capacity by plant type – METROGEN option into all 
scenarios except LLF and 2007LF 
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Data source: ACIL Tasman generator database 
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6.2.2 Generation SWGEN and METROGEN into LLF summary 
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Figure 12 Generation capacity by plant type – SWGEN option into LLF 
scenario 
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Data source: ACIL Tasman generator database 

Figure 13 Generation capacity by plant type – METROGEN option into LLF 
scenario 
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Data source: ACIL Tasman generator database 
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6.2.3 Generation SWGEN and METROGEN into 2007LF summary 
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Figure 14 Generation capacity by plant type – SWGEN option into 2007LF 
scenario 
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Data source: ACIL Tasman generator database 

Figure 15 Generation capacity by plant type – METROGEN option into 
2007LF scenario 
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6.2.4 Supply – demand balance 
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Figure 16 Annual load-plant balance and reserve margin – SWGEN option 
for all scenarios except LLF and 2007LF 
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Figure 17 Annual load-plant balance and reserve margin – METROGEN 
option for all scenarios except LLF and 2007LF 
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Figure 18 Annual load-plant balance and reserve margin – SWGEN option 
with LLF scenario 
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Figure 19 Annual load-plant balance and reserve margin – METROGEN 
option with LLF scenario 
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Figure 20 Annual load-plant balance and reserve margin – SWGEN option 
with 2007LF scenario 
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Figure 21 Annual load-plant balance and reserve margin – METROGEN 
option with 2007LF scenario 
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6.2.5 Sent-out capacity in the South West 
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Figure 22 Sent-out capacity overall and in the South West region 
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Figure 23 Percentage share of sent-out capacity in the South West region 
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6.2.6 Plant availability 

���

��


�������
����
	��������������������������������	�
��
��
��������������

�
���!���
��������������
��	!�������������������
�������
�
��	��:
����������	�


����������


���
��
������A����
��������
����������������
������������	�

��������������	��������
��������
����������������	�����������������������	�

����������	���
����������


�����	�����������
������������������������	
�

���

�
����
������&72��:
������������	������������
���������	�����
����
	�

���

��
�������� ��
��	��

6.3 Short run marginal costs (SRMC) 

����1?2������
����
	�����	������������
����	���������������	�����������

�����������
���
�����
	��	�������

��������������	����
��
�
���
��
���	������

1?2��
	��������
���	���
�	����
��
��������
���������
����������;T2����	�	��

3��
��
��;T2���	�	���
���������	�	���
���������
�����	���
��#	������������	��

��	�	�������

����
�������	���
������	����
�	��	�����	������!��	���
	��	�
!�

����
��
	����������������
�����������
�����������.�
����������	�����
��
��������

�

������	��������
��
����
����������	����	����������������
��
����	��������

�����
��
����;T2��
������

����>72�
	�����

�����������
��
���
�
��B��	����	
	������		���	������

���
��
��������
���������
�����������	�	��������
���	�	��	��
����������
��!�

��
��
����������		������:���



Evaluation of major reinforcement of electricity network 

Modelling assumptions 32 

6.3.1 Fuel costs 
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Figure 24 Delivered fuel price projections (nominal $/MWh) 
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6.3.2 Gas pricing and the significance of LNG netback prices 
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Figure 25 Estimated LNG field netback price, 1998 to 2006 
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Data source:	ACIL Tasman estimates, Westpac and Japanese official statistics	



Evaluation of major reinforcement of electricity network 

Modelling assumptions 34 

��
	���	
�
���
	���
���������������	���������
������

��������

�
��
�	���
�����

���
�	�����
@���	���������	��������
�������
����������	�����	�����������

�
����

�
������
��	�������
��������
�������
��	����������������
����;���������.&>1��

��������	��


����	����
���������������>���	
���������	�����
	�	���������

������


�����������
��
����������������
���
���
��	����������	�����
������	�

���������������

��!������


��������������������	�������
����
��	����������

��

����
���������	����
���
����	���
�.���������
�����
	���
���
������

����"��	�
���
	������
�����
��	��


������	�������������	�������	
���	�
��

��

 �
�������������������	��


!�
�������
�����
��������!���	����
��	��

���������

�����

�����������
��������
��	����
����������
	���A���
����


����������
��

�

��������
�������
��
��	����������	�����
���
	 �	��
��	����	
��������� ���

����������������

�����������������������
�
�	��������
���
	�����

 �
�����

�

�
����	������	���
��	
�����	���	�!��������
�������
���	������
�����
����
���

�����������
�����������
���

����������	
�
��������� ������
������
����
���

����&1>O3������
��	�
�	�
�����
	�
	����
���������
����������	������	�

����
������������2���+**<������
����
��������������	�
����� ������
�	��

�
��
���������������A�����	����������
�
�����������
�	�
��>�	�������	���

����

;�����������	�	������
�������������������������	��
	
������
�		��������

�

����������
���
��
���@�

• =���	�
����	���
��	�
����	���

��������>�	�������	���

��������	�����	����	��
������
���	������	���������	
��
�
�����
���
������
����
��������!�������
���
������ ���	�����!�
�������������
	�
�	!���	�����#	������
��������������
�
������
�������������
��	��

• 6�������������������������
�
���	���
��	�����	�
��>�	�������	���

�!�
�
����
�����	�
�����&9�������������
	�����������
���������

�������	������
��	������
	�����	��

��1�!����������
�!�������
	����	���
���������	������
���
��	������D���
������O����%��� �	����:�����%�	
����������		�����

�������
���
��&9���� ��!�����������
��	������


����������6������	��
	�����	!��&9�
	�������������������
������
������
�	����
�����
�������
	��	
�
�����	����

• ������

���
��	�	�����	��������������
�������
���	��
�
�	�������
	
��!�
	�	��
���
����	���
��	��


����	�������������������������
�������
������
���
���
	�����������	�����������
��������
���

�
�	������
���	��������
�����	�	�
������
��	�!���
	��


�������

������������������
���������
��


����
��
����
�
�
�������	�
����	���
�
����������
	��
���
�����������������

��������������
�������
	�	�����	���	��
���
�������
		
��	�������	���������
V���������������
��
����

• ��������
�������
�������������C-B9O�����
�
������
�+**<�����
���������������
�����	����
���
�����
�����������������
������������	����
	������������
�����������������������	����	�
�	!����������	�����	�
�!����	
�����
��������
�����
���
��D������!�
�������
�����
	�
	����������������������
����	���
��
	
����
���
����
���������
���	����������
��	��	����
�
�������������������
���



Evaluation of major reinforcement of electricity network 

Modelling assumptions 35 

�1����	�O����%��� �	������������������
����������������
�����
��	����������
������
�����������������������
�
�����	�����	�������
��������
������
���
�������
	�

"�
�����
����

������	��
��������
�
�������	������	
���������	�������	��������	����@��

9�������&9!�:
�����&9���
���		��
���������
������	�!�>����	���������

?�
�����B���
�����

������������
�
��������
�������		����	��	����
�
�"����
�
�	�

��������	V����������
�������������
��	���
�������	��D�������������
	�����

	����	
�����������
���
���������
�	���
����������������
�
�������	
����

1���
�
��

�!����������������
������
����
	���
��

����	�����
��������	������	��

������
�
������������

�����&>1������	����	������������������	
��
�
�����

�
	�����
�	���������
������	���������
����
	����	���
��
������	�����������
���

����@�

• ����	��+**'@�9��.)��
	������!�

 �
������������
�����
�����A����
����
���
?�
������T����
�����
�
�	��������������	���
�
�	�����
�W)����

• 6��������+**<@�=��
�!�������	���

	���������
�����������
���������������
D���
��B3�����	��	
�������


�
�	�

• ���

�+**<@�O�

���.)��
	���������	�	����(,�221�6=!�
��
���
��	�W)����
��	����	���;������ ���
���


������
��
����	�������������
	�
�� 
��������	�.
���� �����
����������O�

�����
�
���

���������������������������%:�����?
���
������������	
�


���	�����
������

,**2>����
���	
�
���
��B�������	�"��	����
������A�������F�
����V�
���


��
���
�����	�	�	����	�
������������
�����	������������C<*B2>�V	����	��	���

���
����������	���������	������������
���	�
	�����������
�����
���������	��
����

�������
�������������������	���
��	��

O�	����������	���
��	��


�	���
�!���������"�
� 
�!��


����������������������

������	@������������	��
����

���
��	�����������������&9�!������������	����	�

�������������	�	���
���������
�
������������
�
�������
��!�������
����
��	�

���
��������
���

����� �	�����	���������>�

������
����
	������������C-�
����

����������������������������	�����	��	�	�����	������
�������������
���

�
���	!���	���������	�����

 �
������
��������
�������

�������������	�������
���


�����	���


�����������������	���������������	
���������������D������!�

�
��������
���	����	������
��
�������	��������
��>�	�������	���

�!������

��	�������	
���	��������	�	��
������	�����������
�����
��	���!�	���C'����C<B9O�

���
��
�������	��
��	����������	�����
����������	�"�������
���
�		�����

��������	��

6.4 New entrant costs 

���
��+�����

	������		����
��	��	��������
��
����������������������	����������

������
������������
��
���������������	��
	���
��
��������������������������



Evaluation of major reinforcement of electricity network 

Modelling assumptions 36 

���A���
������
��!�������������"�
�����		����
��	��������	��
��
���������
��
�

������������	�	���

Table 2 New entrant cost assumptions 

Input assumption Cogen Coal CCGT  OCGT 

Auxiliary Requirements 2.4% 6.8% 2.0% 0.5% 

Thermal Efficiency (sent out) 34.1% 36.1% 44.0% 34.0% 

Economic Life (years) 30 40 35 30 

Capital cost (2008/09$ per kW) $1500 $2000 $1400 $900 

Capital cost escalation rate (annual as % of CPI) 90% 90% 90% 90% 

Fixed O&M (2008/09 $/MW/year) $42,0005 $32,000 $23,000 $11,000 

Fixed O&M escalation rate (annual as % of CPI) 90% 90% 90% 90% 

Variable O&M (2008/09 $/MWh) $0.00 $1.57 $2.86 $10.29 

Variable O&M escalation rate (annual) 90% 90% 90% 90% 

Data source: ACIL Tasman 
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7 Modelling results 

7.1 STEM prices 
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Figure 26 Load weighted STEM price projection (nominal $/MWh) 
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7.2 Plant dispatch 
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Figure 27 Plant dispatch – SWGEN option with BAU scenario 
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Data source: PowerMark WA modelling results 

Figure 28 Plant dispatch – METROGEN option with BAU scenario 
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Figure 29 Plant dispatch – SWGEN option with ET30 scenario 
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Data source: PowerMark WA modelling results 

Figure 30 Plant dispatch – METROGEN option with ET30 scenario 
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Data source: PowerMark WA modelling results 
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Figure 31 Plant dispatch – SWGEN option with LLF scenario 
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Data source: PowerMark WA modelling results 

Figure 32 Plant dispatch – METROGEN option with LLF scenario 
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Data source: PowerMark WA modelling results 

7.2.1 Gas used in generation 
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 Figure 33 Gas used in generation on the SWIS (PJ) 

0

20

40

60

80

100

120

140

160

180

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

20
21

20
22

20
23

20
24

20
25

20
26

20
27

20
28

Year ending June

P
J

ET with METROGEN

ET with SWGEN

LG with METROGEN

LG with SWGEN

BAU with METROGEN

BAU with SWGEN

 
Data source: PowerMark WA modelling results 

����
�����	�����	����	����
�������������27�?;97&����
����


���"�
���

	��	����
�
�
�����	��
������	�
����	��������
��������
��

��������
���

����
��
��
���������+*)(���;�������������������	����	����
���
������1>97&�

���
������
��������"�
������
�
���
�����	�
����	��������
�������
��

���

�����
������

�+*+'B+<���



Evaluation of major reinforcement of electricity network 

Modelling results 43 

7.3 Cost of electricity to consumers 
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Figure 34 Cost to electricity consumers - STEM plus transmission METRO GEN minus SWGEN 
($ million nominal) 
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Change in cost to electricity consumers ($million – METROGEN minus SWGEN) 
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Data source: PowerMark WA modelling results 
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Table 3 Net present cost to consumers of electricity supply ($million NPV in 2007/08) 

10% 12.50% 15%

BAU with METROGEN $11,643 $9,708 $8,247
BAU with SWGEN $10,894 $9,157 $7,837
ET20 with METROGEN $13,781 $11,368 $9,556
ET20 with SWGEN $13,220 $10,960 $9,255
HGET20 with METROGEN $14,314 $11,807 $9,923
HGET20 with SWGEN $13,853 $11,462 $9,661
2007LF - METROGEN $13,900 $11,533 $9,746
2007LF - SWGEN $13,499 $11,236 $9,522
ET30 with METROGEN $13,823 $11,397 $9,577
ET30 with SWGEN $13,580 $11,211 $9,433
HGP with METROGEN $14,618 $12,020 $10,074
HGP with SWGEN $14,248 $11,738 $9,855
LLF with METROGEN $12,931 $10,695 $9,012
LLF with SWGEN $12,679 $10,499 $8,857

METROGEN $99 $95 $91
SWGEN $166 $159 $152

BAU with METROGEN $11,742 $9,803 $8,338
BAU with SWGEN $11,059 $9,316 $7,989
ET20 with METROGEN $13,880 $11,463 $9,648
ET20 with SWGEN $13,386 $11,118 $9,408
HGET20 with METROGEN $14,413 $11,902 $10,014
HGET20 with SWGEN $14,019 $11,621 $9,813
2007LF - METROGEN $13,999 $11,628 $9,837
2007LF - SWGEN $13,665 $11,395 $9,675
ET30 with METROGEN $13,922 $11,492 $9,668
ET30 with SWGEN $13,745 $11,370 $9,586
HGP with METROGEN $14,717 $12,115 $10,165
HGP with SWGEN $14,414 $11,897 $10,008
LLF with METROGEN $13,030 $10,790 $9,103
LLF with SWGEN $12,845 $10,658 $9,010

BAU $682.48 $486.30 $348.69
ET20 $493.58 $344.17 $240.01
HGET20 $393.57 $280.94 $201.08
2007LF $333.66 $233.38 $162.45
ET30 $176.64 $121.86 $82.47
HGP $302.82 $218.13 $157.10
LLF $184.31 $131.26 $93.62

BAU 5.8% 5.0% 4.2%
ET20 3.6% 3.0% 2.5%
HGET20 2.7% 2.4% 2.0%
2007LF 2.4% 2.0% 1.7%
ET30 1.3% 1.1% 0.9%
HGP 2.1% 1.8% 1.5%
LLF 1.4% 1.2% 1.0%

Cost of additional transmission

Market scenario with generation option Discount factor

Percentage

Electricity supply costs

Difference in electricity costs to consumers - METROGEN minus SWGEN
$ million 

Energy purchase costs

 
Note: The table does not include the cost of capacity payments or network costs apart from the south west augmentation. 

Data source:  ACIL Tasman analysis based on PowerMark WA modelling results and information in the WPN south west transmission augmentation report. 
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7.4 Cost of generation 

7.4.1 Fixed generation costs 

���������
��
������	�	�����������
����������������������
������
��	���������

�������
��������
����������	�	�����	�����
��6
�����/,��������
������	�	����

�������
�������������27�?;97&����
�������������

��
��������������������

1>97&����
��������	������������
��
���	������
������
�
��������
��
�����
����

����������1>97&����
���
	��		�����������C,**B >��
�����
��+**<�����	�

�����������9�	�����������27�?;97&����
����

Figure 35 Fixed generation costs for the two generation option and the three load forecasts  
Fixed generation costs ($ million) 
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Difference in fixed generation costs ($ million - METROGEN minus SWGEN) 
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Data source: ACIL Tasman analysis based on PowerMark WA modelling results  
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7.4.2 Variable generation costs 
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Figure 36 Variable generation costs for the two generation option and the seven market 
scenarios 

Variable generation costs ($ million) 
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Difference in variable generation costs ($ million - METROGEN minus SWGEN) 
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Data source: ACIL Tasman analysis based on PowerMark WA modelling results  
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7.4.3 Total generation costs 
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Figure 37 Total generation costs for the two generation options and the seven market 
scenarios 

Total generation costs ($ million) 
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Data source: ACIL Tasman analysis based on PowerMark WA modelling results  
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7.4.4 Generation and transmission costs 
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Figure 38 Total generation plus transmission costs for each generation option and market 
scenario 

Total generation plus transmission costs ($ million) 
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Data source: ACIL Tasman analysis based on PowerMark WA modelling results  
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7.4.5 Summary of generation and transmission costs 
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Table 4 Net present cost of generation and transmission over the period 2008/09 to 2027/28 
($million NPV in 2007/08) 

10% 12.50% 15%

BAU with METROGEN $12,778 $10,626 $9,004
BAU with SWGEN $12,488 $10,419 $8,856
ET20 with METROGEN $15,273 $12,571 $10,546
ET20 with SWGEN $15,238 $12,552 $10,536
HGET20 with METROGEN $15,672 $12,867 $10,767
HGET20 with SWGEN $15,499 $12,747 $10,683
2007LF - METROGEN $15,436 $12,738 $10,711
2007LF - SWGEN $15,357 $12,673 $10,655
ET30 with METROGEN $15,653 $12,837 $10,734
ET30 with SWGEN $15,703 $12,877 $10,765
HGP with METROGEN $16,079 $13,151 $10,967
HGP with SWGEN $15,976 $13,079 $10,917
LLF with METROGEN $14,676 $12,095 $10,159
LLF with SWGEN $14,696 $12,100 $10,154

BAU with METROGEN $99 $95 $91
BAU with SWGEN $166 $159 $152

BAU with METROGEN $12,877 $10,721 $9,096
BAU with SWGEN $12,654 $10,578 $9,008
ET20 with METROGEN $15,371 $12,666 $10,637
ET20 with SWGEN $15,404 $12,711 $10,688
HGET20 with METROGEN $15,771 $12,962 $10,858
HGET20 with SWGEN $15,665 $12,906 $10,835
2007LF - METROGEN $15,534 $12,833 $10,802
2007LF - SWGEN $15,523 $12,832 $10,808
ET30 with METROGEN $15,751 $12,932 $10,826
ET30 with SWGEN $15,869 $13,036 $10,918
HGP with METROGEN $16,178 $13,246 $11,059
HGP with SWGEN $16,142 $13,238 $11,070
LLF with METROGEN $14,775 $12,190 $10,250
LLF with SWGEN $14,862 $12,259 $10,306

BAU $223 $142 $88
ET20 -$33 -$44 -$51
HGET20 $106 $56 $23
2007LF $12 $1 -$5
ET30 -$118 -$103 -$92
HGP $36 $8 -$11
LLF -$87 -$69 -$56

BAU 1.7% 1.3% 1.0%
ET20 -0.2% -0.3% -0.5%
HGET20 0.7% 0.4% 0.2%
2007LF 0.1% 0.0% 0.0%
ET30 -0.7% -0.8% -0.8%
HGP 0.2% 0.1% -0.1%
LLF -0.6% -0.6% -0.5%

Percentage

Transmission costs

Generation and transmission costs

Difference in generation and transmission costs METROGEN minus SWGEN

Generation costs

$ million NPV in 2007/08

Discount factor
Market scenario with generation option

 
Data source:  ACIL Tasman analysis based on PowerMark WA modelling results and information in the WPN south west transmission augmentation report. 
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7.5 Comment on electricity and generation costs  
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7.6 Conclusions on generation options 
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8 Option evaluation  
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Table 5 Net present cost of network reinforcement options 
Option Description NPC over 5 years  

(millions of dollars) 
1 Establish a new 330kV double circuit transmission line 

between Landwehr Terminal and South East Terminal 
 

156.3 

2 Establish a new 330kV switchyard at South East Terminal 
and cut the Shotts to Southern Terminal/Oakley 330kV 
transmission line into Landwehr Terminal 
 

149.5 

3 Establish a new 330kV switchyard at South East Terminal 
and install additional high voltage capacitor banks at 
South East Terminal and Guildford Terminal 
 

152.2 

4 Install a +200/100MVAr SVC at Northern Terminal then 
construct LWT-SET 
 

151.4 

5 Install series compensation in the 330kV bulk 
transmission lines between south-west generation 
sources and the Perth metropolitan area 
 

230.2 

6 Establish a second 330kV transmission line between 
Shotts Terminal and Wells Terminal and establish a new 
330kV transmission line between Wells Terminal and 
Eastern Terminal 
 

138.2 

7 Install a +200/100MVAr SVC at Northern Terminal then 
construct WLT-ET 

149.1 

   

Note: NPC denotes Net Present Cost. Estimated cost includes line losses and is discounted using a pre-tax rate of 
10.05%. 

Data source: Western Power, Proposed Major Augmentation to the Electricity Network, 330kV Transmission Line to 
Support Electricity Load in the Perth Metropolitan Area, May 2007.  
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8.2 Non-network alternatives 

8.2.1 Demand side management 
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8.2.2 Reactive support from existing generators  
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Box 1 Reactive power and its consequences 

In order to understand this option, it is necessary to have an appreciation of what reactive power is and why it is 
important to control. The following explanation is sourced from David Eromon and John Kueck (2005): 

“…On an alternating-current (AC) power system, voltage is controlled by managing production and absorption of 
reactive power. There are three reasons why it is necessary to manage reactive power and control voltage. First, 
both customer and power-system equipment are designed to operate within a range of voltages, usually within ±5% 
of the nominal voltage. At low voltages, many types of equipment perform poorly; light bulbs provide less 
illumination, induction motors can overheat and be damaged, and some electronic equipment will not operate at 
all (EPRI TR-111490 1998 and Florida Reliability 1996). High voltages can damage equipment and shorten their 
lifetimes. Second, reactive power consumes transmission and generation resources. To maximize the amount of real 
power that can be transferred across a congested transmission interface, reactive-power flows must be minimized. 
Similarly, reactive-power production can limit a generator’s real-power capability. Third, moving reactive power on 
the transmission system incurs real-power losses. Both capacity and energy must be supplied to replace these losses. 
Voltage control is complicated by two additional factors. First, the transmission system itself is a nonlinear consumer of 
reactive power, depending on system loading. At very light loading the system generates reactive power that must 
be absorbed, while at heavy loading the system consumes a large amount of reactive power that must be 
replaced. The system’s reactive-power requirements also depend on the generation and transmission configuration. 
Consequently, system reactive requirements vary in time as load levels and load and generation patterns change… 

“… Injecting reactive power into the system raises voltages, and absorbing reactive power lowers voltages. Voltage-
support requirements are a function of the locations and magnitudes of generator outputs and customer loads and 
of the configuration of the … transmission system. These requirements can differ substantially from location to 
location and can change rapidly as the location and magnitude of generation and load change. At very low levels 
of system load, transmission lines act as capacitors and increase voltages. At high levels of load, however, 
transmission lines absorb reactive power and thereby lower voltages. Most transmission-system equipment (e.g., 
capacitors, inductors, and tap-changing transformers) is static but can be switched [on or off] to respond to 
changes in voltage-support requirements…” 

Source: David Eromon and John Kueck, Distributed Energy Resource (DER) Using FACTS, STATCOM, SVC,  and Synchronous condensers for 
Dynamic Systems Control of VAR,  Presented at 2005 National Association of Industrial Technology (NAIT) Convention St. Louis, Mo November 
16-19, 2005. 
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Table 6 Network reinforcement: reactive power installations 
Commissioning 

Date 
Location Reinforcement Driver 

Dec 2005 Northern Load Areas Install 180MVAr of capacitor 
banks 

To provide reactive support to the network to avoid potential 
system voltage collapse following the connection of new 
generation at Alinta Pinjarra, Emu Downs and Walkaway. 

Dec 2005 KEM-KW 91 Establish a new 330kV 
transmission line by stringing 
spare circuit 

To alleviate the effect of the worst-case 330kV line outages that 
could cause system voltage collapse following the connection of 
new generation at Kemerton. 

Dec 2005 Northern Terminal Install a 90MVAr capacitor 
bank and expand 2 existing 
capacitor banks from 65MVAr 
to 90MVAr 

To provide reactive support to the network to avoid potential 
system voltage collapse following the connection of new 
generation at Kemerton. 

Dec 2005 Guildford Terminal Establish a 330/132kV 
terminal station  

To provide 330/132kV transformer capacity to accommodate 
new generation connecting to the 330kV network at Kemerton 

Dec 2005 Guildford Terminal Install a 60MVAr capacitor 
bank  

To provide reactive support to the network to avoid potential 
system voltage collapse following the connection of new 
generation at Kemerton. 

Oct 2006 Guildford Terminal Convert the 330kV tee 
connection to a cut-in  

To alleviate the effect of the worst-case 330kV line outages that 
could cause system voltage collapse following the connection of 
new generation Alinta 2 at Pinjarra. 

Oct 2006 Kenwick Link Establish a 330/132kV 
transformer station 

To provide additional transformation capacity between 330kV 
and 132kV network that is required to accommodate additional 
330kV generation Alinta 2 at Pinjarra. 

Oct 2006 Pinjar Modify 3 x Frame 6 Gas 
Turbines to operate as 
synchronous compensators 

To provide reactive support to network for 330kV line outages.  
Require due to additional 330kV network loading and 
displacement of Pinjar generation that results from the 
connection of new generation Alinta 2 at Pinjarra. 

Oct 2006 Southern Load Areas Install 75MVAr of capacitor 
banks 

To provide reactive support to the network to avoid potential 
system voltage collapse following the connection of new 
generation Alinta 2 at Pinjarra. 

Oct 2007 Southern Terminal Expand CAP 81 from 45 to 
90MVAr  

To provide reactive support to the network to avoid potential 
system voltage collapse following the connection of new 
generation to the 330kV network. 

Oct 2007 SHO-KEM 91 Establish a new 330kV 
transmission line by stringing 
spare circuit 

To alleviate the effect of the worst-case 330kV line outages that 
could cause system voltage collapse following the connection of 
new generation in the south-west. 

Oct 2007 Various Sites Install 40MVAr of capacitor 
banks in zone substations. 

To provide reactive support to the network to avoid potential 
system voltage collapse following the connection of new 
generation in the south-west. 

Oct 2007 Southern Terminal Install a 90MVAr capacitor 
bank  

To provide reactive support to the network for 330kV line 
outages.  (Note this project to be completed by Oct 2007 to 
provide some support for the network as the SVC project could 
not be completed on time). 

Oct 2008 Southern Terminal Install a 200MVAr SVC  To provide reactive support to network for 330kV line outages 
due to additional 330kV network loading from the connection of 
new generation in the south-west and retirement of Kwinana 
132kV generation.  Note this project was required by Oct 2007, 
but could not be delivered on time.  The 90MVAr capacitor bank 
will be installed at Southern Terminal as an interim measure. 

Oct 2008 Neerabup Terminal Establish a new 330/132kV 
terminal station 

To provide additional transformation capacity between 330kV 
and 132kV network that is required to accommodate additional 
330kV generation connected as part of PPP2 and the retirement 
of the Kwinana 132kV generation plant. 

Oct 2008 Southern Terminal  Install the 3rd 330/132kV 
transformer and a set of 132kV 
fault limiting series reactors 

To provide additional transformation capacity between 330kV 
and 132kV network that is required to accommodate additional 
330kV generation connected as part of PPP2 and the retirement 
of the Kwinana 132kV generation plant.  The reactors are 
required to alleviate increased fault levels that result from this 
new transformer.   

Source: Western Power  
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9 Qualitative factors in support of 
network augmentation 

9.1.1 Connectivity of alternative electricity generators as an 
additional justification for network augmentation 
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9.1.2 Impact of forecast risk 
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Table 7 Difference between 2006 and 2007 IMOWA forecasts of 
maximum demand (MW) 

Year 10%PoE 50% PoE 90%PoE 
2007/08 121 111 104 
2008/09 125 113 107 
2009/10 131 121 114 
2010/11 133 123 114 
2011/12 145 133 126 
2012/13 150 138 129 
2013/14 142 129 120 
2014/15 140 127 118 
2015/16 127 114 104 

Data source: Independent Market Operator, Statement of Opportunities Report, July 2006, Appendix 3 pp. 41 and July 
2007, Appendix 4 pp. v 
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10 Conclusion 
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A Evaluation of Option 6 against the 
New Facilities Investment Test 

The New Facilities Investment Test (NFIT) 
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Figure 39 Average cost with economies of scale 
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Figure A40 Incremental energy exported from the South West with augmentation (GWh) 2009-2028 
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Table A1 Expected incremental revenue by scenario 
Revenue (2009-2028 $million) Market scenario 

with generation Average Minimum Maximum 
     
ET30 $40.8 -$0.1 $88.9 
LLF $34.9 -$3.9 $94.8 
BAU $38.2 -$0.1 $87.9 
Note: All dollars in 2008 values 
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Table A2 Net present value (revenue less 
cost) (2007/08 $million) 

Market scenario with 
generation option 

15 years 20 years 

   
ET30 $46.2 $180.5 
LLF -$12.5 $118.8 
BAU $39.3 $161.9 
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B Map of Existing Generation 

Figure B1 Existing generation sites 

 
 Data source: ACIL Tasman generation database  

�


