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Electricity generation now = 1960ôs Holden 



WAôs aging coal power stations on the SWIS are due 

for replacement 

 

 

 

 

 
 

 

 
 
 

  

 

 (note: Bluewaters could be closed in 2030 aged 21 years) 

 

COAL-FUELLED 

GENERATORS

Owner Yr built Retire Retmt age, 

yrs

MW 

capacity

MUJA AB (G1, G2, G3, G4) Synergy 1965 2016 51 220

Muja C (G5, G6) Synergy 1981 2017 36 385

Muja D G7, G8) Synergy 1985 2019 34 422

Collie Synergy 1990 2019 29 317

Bluewaters 1 Sumitomo 2009 2029 20 217

Bluewaters 2 Sumitomo 2009 2030 21 217



What do voters think? 

Newspoll, October 2016: 

 

ÅPeople who are willing to pay $100/year more for 

renewable energy outnumber those who are not willing to 

pay anything. 

 

Essential poll, February  2016 

 

Å71% of the sample think the federal government is not 

doing enough to ensure affordable, reliable and clean 

energy  

Å65%  of voters approved of Laborôs target of 50% 

renewable electricity by 2030. 



 Key Messages 

1. WAôs aged coal power stations are due for 

replacement with new clean generation 

 

2. Replacing all coal on the SWIS with Wind 

and PV (while retaining existing gas 

generation) will be cheaper than new ócleanò 

(ósuper criticalô) coal and much cheaper than 

either coal with CCS or nuclear 

  

3. This would provide about 10,000 new jobs    

 (in excess of existing coal and coal mining) 

 



Other messages 

1. Retiring all coal and replacing it with wind and solar PV 

generation will reduce the carbon emissions from 

electricity by 63%.  

 

2. Muja ABCD and Collie power stations could be retired 

by 2021, reducing SWIS electricity emissions by 49%  

 

3. When the current 20% RET is taken into account, 

retiring of all old coal would increase LCOE by about 

1c per kWh or 10%. This equates to 4% increase in retail 

tariff (less than $100 per year). 

 

4. 93% reduction in emissions is feasible by 2030 by 

adding storage and some more bio-fuelled OCGT 

capacity (future industry for Collie)  
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WA clean renewable electricity by 2021 =  

New Tesla EV ï for less cost than a new Monaro SS 



WHAT COULD THE TRANSITION TO CLEAN 

ENERGY LOOK LIKE? 

ÅFor WA: Increase RE capacity from about 1000 MW (11% 

of generation) to 4200 MW (50% of generation) 

ÅApproximately 50 ï 60% of this needs to be wind 

(depending on the relative costs of wind and PV)  

 

ÅEnormous economic benefits for the WA economy: 

ÅSeveral thousand new jobs in construction and 

manufacturing; several hundred net new permanent 

jobs 

Å$ 7.1 billion of private investment in wind and PV 

plus $1 billion in new transmission lines. 

 

ÅMuja ABCD and Collie power stations retired, reducing SWIS 

CO2 emission by 49% or 6.2 million tonnes / year 



Map of Wind and PV installation to replace coal (modelled in SIREN) 



The cost of wind 

generation in  Australia 

in 2017 is now as low as 

$69 / MWh 



The cost of utility-scale 

single axis tracking PV 

has more than halved in a 

few years to as low as 

$40/MWh. Rooftop rooftop 

solar PV prices continue 

to fall to below $60/MWh 



Cleaner energy  
ÅCO2 emissions reduced by 49%,   

6.2 million tonnes per year 2.3 

tonnes per head of people in WA 

(each person taking a car off the 

road)  
 

An energy jobs revolution 
ü1400 new permanent jobs (700 more 

than currently in coal) 

ü8,500 construction and 

manufacturing jobs for 5 years 



New wind and solar jobs in WA replacing Muja ABCD and Collie power stations 

Technology 
C & I 

(job yrs) 
O & M 

(job yrs) 
Manf. 

(job yrs) 
Capacity 

(MW) 
C & I 

Manufact-
uring 

O & M 

Roof-top PV 13 0.7 6.7 890 11,570 5,963 623 

Utility scale Solar PV  13 0.7 6.7 490 6370 3,283 343 

Wind Farm 3.2 0.3 4.7 1,820 5,824 8,554 546 

Biomass Facility 14 1.5 2.9 400 5,600 1,160 600 

Transmission (734 km, 
$0.95 billion) ** 

        7,300     

Minus permanent jobs 
lost from closing coal* 

n/a 0.14 n/a -1,300 n/a n/a -672 

TOTALS (JOB YEARS)         36,664 17,800   

TOTAL (NET JOBS in 
WA) 

        7333 1200 1,441 

          
(for 5 
years) 

(for 5 
years) 

(perm-
anent) 



Short term 5 year  
Viable future options for coal workers 

Å Retraining in wind industries, mine rehabilitation, tourism.  

Å Voluntary redundancy packages 

Wind Installation hub 

Å Construction base at Collie for > 1000 MW of wind. 

Fabrication industries at Kemerton, Collie or Bunbury: 

Å Wind turbine towers and blades, solar panel mountings. 
 

Potential in the longer term  
Biomass industries at Collie ($30m pledged by Labor): 

Å Power generation at Collie (best with CST storage) 

Å Biomass pellet export industry  

Å Pyrolysis bio-oil production: fuel for OCGTôs & aviation 

Å New rail Collie to Wagin / Katanning transporting biomass 

and other agricultural commodities to Collie and Bunbury port 

How to make a just transition for Collie ? 



POTENTIAL NEW JOBS FOR COLLIE AND SW REGION 

Technology 
C & I 

(job yrs) 
O & M 

(job yrs) 
Manf. 

(job yrs) 
Cap. 

(MW) 
Construct 
& Install 

Manuf- 
acturing 

O & M When 

Utility scale Solar PV  13 0.7 6.7 200 2600 1,340 140 
2017-
2021 

Wind Farm 3.2 0.3 4.7 1,000 3,200 4,700 300 
2017-
2021 

Biomass Facility 14 2 3 400 5,600 1,160 600 
2021- 
2030 

Transmission (140 km) **         1,400     
2017-
2021 

Mine pit rehabilitation             50 
2017-
2030 ? 

Minus permanent jobs 
lost from closing coal*  

n/a 0 n/a -1,300 n/a n/a -672   

TOTALS (JOB YEARS)         12,800 6,040     

TOTAL Net full time 
jobs (> 5 year) in WA 

by 2030 
        2,560 400* 419   

          for 5 yrs for 5 yrs Permanent   

* Assume 33% of manufacturing will be in Collie- 
Bunbury region 



Collgar Wind Farm is a $750 million renewable energy 

project consisting of 111 wind turbines located approximately 

25km south east of Merredin in Western Australia, with a 

generation capacity of 206 Megawatts.  

 

During the construction phase, Collgar employed up to 150 

people over a period of two yearséé. 

 

Ongoing employment for a team of 10-20 locally 

based staff. http://www.collgarwindfarm.com.au/ 

 

Landholders are paid $4,000 to $8,000 per turbine, $3,000 to 

$4,000 per megawatt of capacity, or 2-4% of gross revenues. 

http://www.windustry.org/how_much_do_farmers_get_paid_t

o_host_wind_turbines 

 

Australian owned ï by two superannuation funds 

http://www.windustry.org/how_much_do_farmers_get_paid_to_host_wind_turbines
http://www.windustry.org/how_much_do_farmers_get_paid_to_host_wind_turbines
http://www.windustry.org/how_much_do_farmers_get_paid_to_host_wind_turbines


SENôs costing assumptions. LCOE is levelized cost of electricity 

* 20 year fixed PPA for Hornsdale Stage 2 Wind Farm (Renew Economy, 23-8-2016) 

** http://reneweconomy.com.au/2016/12-large-scale-solar-projects-to-get-arena-funding-and-the-winners-
are-23169 

  
Conservative 

LCOE's Reference 

Recent Power 

Purchase Agreement 

prices,  

Wind    $85  BREE 2014 est. for 

2025 
$75  

PV, rooftop $65  
Solar Choice, 2016 

 $60 

PV, fixed, utility $110  BREE 2014 est. for 

2025 
$69 

CST with 6 hrs storage $165  BREE 2014 est. for 

2025 
$140   

óBehind meterô Battery $40  
nominal subsidy = SRET 

  

Coal $100  
BREE 2014 est. for 

2025 
  

Nuclear (SMR)  $159  
BREE 2014 est. for 

2025 
  





What would the coal phase-out cost consumers? 
 

ÅElectricity cost increases by only $4/ MWh (from $98 to 

$102/MWh) 

 

Å plus $3/MWh for additional HV transmission lines.  

 

ÅConsumers would see their electricity bills rise less than 

1c/kWh or 

 

Å about $50 per year in return for a clean, modern 

electricity system. 

 

Å Compare this to replacing the old coal generators with 

óclean coalô units.  The LCOE would increase to $124* 

increasing electricity prices by 2c/kWh, double the cost of 

the RE option.  And CO2 emissions would remain stuck 

at 84% of current levels. 



85% RET target for SWIS would achieve cheap carbon abatement 
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Renewable energy grids are reliable 

Frequency stability response to load fluctuations 

for a 100% RE grid can be provided by: 

 

1. Dispatchable synchronous generators (OCGT, 

CCGT, steam or diesel) provide frequency 

stability as for traditional fuelled grids. 

  

2. OCGTôs running in isochronous mode can 

provide stability in the same way. 

 

3. Modern battery systems - dedicated on-grid bi-

directional inverter connected batteries ï can 

provide even faster stabilizing response. 



ÅEnergy cost $200 -  $550 / MWh.  

ÅCan use many fuels ï gas, bio-oil, 

bio-ethanol, bio-gas.  

Open Cycle Gas 
Turbines   

5- 15% of energy 
 

ÅRamp from cold start 

to full load in 6 ï 13 

minutes.  

ÅIn Metro and industrial 

areas. 

 

Å1 in 6 equipped to run as 

ósynchronous 

compensatorsô. 



Wind and PV generation is predictable in 

advance 

ÅForecasting wind and solar is increasingly accurate. The 

Australian Wind Energy Forecasting System (AWEFS) 

provides accurate forecasts of wind generation  

ÅDown to 5 minutes in advance, for individual wind farms 

and regions.  

ÅProven in practice world-wide to allow adequate time for 

dispatch of stored or fuelled energy to compensate for 

falling RE generation. 

 



Existing 

2016 

50% reduction in C 

emissions 

achievable by 2021 

>90% reduction in 

C emissions 

achievable by 2030 



Effect of residential and commercial PV on Californiaôs average 

daily electricity demand; effect on WA grid will be similar. Coal 

generation is too inflexible to follow these rapid load variations 



$85 MWh 

Generates at night 

WA needs a planned 

pathway to 100% 

RENEWABLE ENERGY  

Transitioning 



Government policies for clean energy 

1. WA State renewable electricity (RE) target  100 % by 2030 and 

develop a detailed transition plan.  

 

2. Enact an Office of Renewable Energy, to plan transition to RE. 

 

3. Phase out all existing coal and base load gas generation, 

replacing it with RE capacity, according to a master plan 

 

4.  Plan and commence installation of large utility-scale storage  

 

5. Convert all consumersô meters to standardised smart meters. with 

both user and utility interface capability  

 

6. Design and implement tariff structures and or subsidies that 

incentivise the uptake of energy storage with rooftop PV on 

premises.  



Government policies for clean energy (2) 

7. Plan and establish commercial-scale production of sustainable 

renewable fuels using cheap surplus RE and or biomass, for example: 

hydrogen from electro ï hydrolysis; liquid bio-fuels; electro-chemical 

production of energy 

 

8. Identify, incentivise and implement innovative energy use optimisation 

strategies e.g. shifting large industrial loads from winter to summer months  

 

9. Energy market reform - to facilitate wider adoption of power purchase  

agreements (PPAs) by reverse auctions. Federal Government / AEMO 

 

10. Retain WA Government and control of Western Power to facilitate 

optimal transition to a renewable electricity system.  

 

11. Government ownership of standby fuelled generation to eliminate price 

gouging be corporate oligopolies 

 

12. Commercial-scale woody biomass (oil mallee) production on farms 
 



  

 The Energy jobs revolution opportunity is 

 nowéé. 

 

-  Cost of capital has never been lower 

 

- State is in a jobs recession 

 

- 10,000 new jobs; 3400 potentially in the 

 Collie-Bunbury region 

 

- State election a chance for parties to 

 commit to a just transition 

 



More slides including costing 

tables ï SWIS transition 



Coal jobs: Pro-rata Hazelwood, 800  jobs for 1600 MW.      

https://www.theguardian.com ü World ü Australia ü Victoria (news) 

Transmission line jobs: derived from: 

http://www.ieso.ca/Documents/Regional-

Planning/Northwest_Ontario/Greenstone_Marathon/Attachment-

Transmission-Unit-Cost-Study-SNC-Lavalin.pdf 

Manufacturing jobs figures: Assumed only 33% of manufacturing jobs are in 

WA 

References for Jobs estimates:  

 

1. Teske, Sven, Steve Sawyer, Oliver Schäfer, Thomas Pregger, 

Sonja Simon, Tobias Naelger, Stephan Schmid et al. 2015. for : 

Greenpeace  International 

Energy Revolution: A Sustainable World Energy Outlook 2015. 

Hamburg, Germany 

 

2. SKM, for Clean Energy Council, 2012. Wind Farm Investment, 

Employment and Carbon Abatement in Australia 



Comparison of Greenpeace (Germany) and SKM (Australia) 

estimates of nation-wide job factors for Wind Energy 

  
construction/ 

installation 

manufacturing 

/ 'production 

induced' 
operations & 

maintenance  

  JoB years/mW JoB years/mW Jobs/ MW 

Greenpeace 

(Germany) 3.2 4.7 0.3 

SKM (Australia) 4.76 5.1 0.57 



  

Hours 

supplied by 

source 
% of hours in 

year 
% of 

generation 

 RE alone 5765 66% 86% 

RE + Battery storage 7283 83% 92% 

RE + battery + PH 

storage 7437 85% 94% 

ÅScenario with 94% RE (could be 100% if 

OCGTôs run with bio-fuels) 

ÅLCOE $139/ MWh 

Å13200 MW of wind and PV 

Å54% Wind 

Å3400 MW of OCGT standby generation 

ÅDesigned for WA 2030 demand (1.26 * 2015) 



1 Siren 
2 PB 
data  

3 Powerbalance 

8760 hr 


