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 Growing interest in future high RE electricity sector 

 Many drivers including 

– climate change and other environmental impacts 

– energy security (most countries see fossil fuel $ as economic liabilities) 

– falling costs for some key renewable technologies, deployment success 

– poor progress with some of the ‘alternatives’  

 Some key questions 

– Technical feasibility? – can high (even 100%) renewables mixes utilizing 

highly variable and somewhat unpredictable solar and wind reliably meet 

demand at all times and locations 

– If yes, is it an ethical course of action and will if facilitate broader 

sustainability objectives 

– If yes, Economic feasibility? – is 100% renewables economically worth 

doing given likely costs vs costs of inaction, other options 

– If yes, how might we get there and what is required now 
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Significant regions of  

world currently have  

local energy deficits 
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Oil Production by region Oil Consumption by region 



Some (but not all) key RE technology costs falling 

… or not rising as fast 

as costs of some 

other options 
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(APVA, 2013) 



Non-climate enviro 

impacts also becoming 

key drivers 

“China’s State Council has announced that 

it is banning the construction of new coal-

fired power plants near Beijing, Shanghai 

and Guangdong. The goal is to cut air 

pollution in the country’s eastern 

megalopolises. The hope is that by 2017 

Beijing residents will be breathing in 25% 

less fine particulate matter than in 2012.”  
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http://abcnews.go.com/International/wireStory/china-bans-coal-fired-plants-regions-20232209


An elephant in the room – Climate Change 

 Currently a lack of domestic and international progress, 

apparent loss of public and political interest and will in 

some jurisdictions 

 … but even a dead elephant in the room is a problem 
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Climate protection requires major global… 

and hence Australian emissions reductions 
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(IPCC, 2014) 

(Climate Change Authority, 2013) 



With major job ahead for electricity sector 
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(IPCC, 2014) 



RE one of the few emission  

reduction successes to date 

        … although progress may be  

faltering and still a long way to go 

Other key success is falling demand 

in some OECD countries  
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(IEA, 2013) 

(BNEF, 2014) 



Taking a longer-term perspective, 100% 

renewables a question of when.. and how 
 Our only technically feasible truly long-term option 

 … although seemingly plenty of fossil fuels, other options 
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(Murphy, http://physics.ucsd.edu/do-the-math/, 2012) 

(Global Energy Assessment, 2012) 



Growing plans on transition pathways 

 

11 AIE Forum - 100% RE for the Australian electricity sector 



Some alternatives struggling at present 
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(BNEF, 2014) 

(IEA, 2013) 

(World Nuclear Status Report, 2013) 



Technical feasibility: range of proven renewables 
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(IEA, Energy Technology Perspectives, 2010) 
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A range of renewable 

technologies more 

advanced that CCS, 

or Nuclear Gen IV 



Technical feasibility: ‘what  

exists is possible’  
wind a significant contributor in  

growing number of electricity  

industries around the world 

(LBL/DOE, Wind Technologies Market Report, 2011) 
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(LBL, 2013) 

(REN21, 2013) 
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High renewables 

for the NEM? 
A significant change from 

current mix with some 

hydro, modest wind 

Note missing PV, other 

non-registered renewables

  

QLD: Av. load 5600MW 

Gen Capacity 12,000MW 

NSW: Av. load 8500MW 

Gen Capacity 16,000MW 

VIC: Av. load 5700MW 

Gen Capacity 11,000MW 

SA: Av. load 1500MW 

Gen Capacity 4000MW 

TAS: Av. load 1200MW 

Gen Capacity 3000MW 

The Australian 

National 

Electricity 

Market 
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(AEMO, www.aemo.com.au, 2011) 

(AER, 2012) 

http://www.aemo.com.au/


Technical feasibility?: Simulations based on hourly 

estimates of RE availability across the NEM versus 

demand – eg. a challenging Week in Winter 2010 

CST does NOTbehave like a fluctuating baseload power station in winter. Much GT energy used. 
AIE Forum - 100% RE for the Australian electricity sector 16 

(Elliston, 2012) 

http://www.moneysmart.gov.au/


Economic feasibility - 100% RE findings 

Without 
transmission 

With 
transmission 

Low 
cost 

High 
cost 

Low 
cost 

High 
cost 

19.6 22.1 21.2 24.4 

A$b/yr for AETA high and low 

technology cost scenarios 

By capacity By energy 

Low tech. 

cost 

High tech. 

cost 

+ 8.8 TWh 

  spilled 

+ 24.9 TWh 

  spilled 

Generation mix 

   Wind       

    PV         

    CST        

    Pumped hydro

    Hydro      

    GTs        

Current NEM costs 

approx. $10b/year. At 

carbon prices of $50-

100/tCO2 100% 

renewables costs can 

be lower cost than 

‘replacement’ scenario 
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(Elliston, 2013) 



Additional scenarios for comparison 
 CCGT: conventional CCGTs plant, existing NEM, OCGT  

 CCGT + CCS: as above with CCS on CCGTs 

 Coal + CCS: supercritical pulverised black coal with post-combustion 

CCS, existing hydro, OCGT  
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(Elliston, Renewable Energy, 2013) 



AEMO 100% RE – least cost capacity mix 
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(AEMO, 2013) 

(AEMO, 100% RE Study, 2013) 



Comparing 100% RE versus other options 
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Does high RE add or reduce risk? 
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(Vithayasrichareon, 2013) 



How to get there? Better understand how markets are 

responding to renewables already present 
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(LBL, 2013) 
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(Cludius, 2014) 

(Forrest,  2013) 

(AEMO,  
2013) 



Questions of future market design for high RE 
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(Riesz, 2013) 
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Some real retail  

competition with PV 
(from www.renew- 
economy.com.au) 
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(Noone, 2013) 

Australian insights on sustainable energy technology 

innovation 

Follow the money 

(Oliva, 2014) 



Smart grids and Demand-Side  

Participation can improve 

our options for high RE 
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(IEA, 2013) 

(IEA, 2012) 

(BNEF, 2014) 

(IEA, 2012) 



Potential policy implications 

 Renewables will likely play the key role in any effective global 

and Australian electricity supply sector response to climate 

change 

 … and offer other potential benefits 

 As such, require major, appropriately targeted and robust 

deployment oriented policy support 

 … as do other potential options 

 continuing, and expanding now 

 … and as renewable penetrations grow we need governance 

arrangements to ensure appropriate energy market design, 

regulation and policy frameworks that can manage the 

challenges that will emerge 
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AIE Forum - 100% RE for the Australian electricity sector 

Many of our publications are available at: 

www.ceem.unsw.edu.au   

Thank you…  and questions 
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http://www.ceem.unsw.edu.au/

