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Just for interest.  K

Sent: Thursday, 17 March 2016 5:29 PM
 ; Black, Wendy;

Subject: RE: FYI - Concentrating Solar Power [DLM=For-Official-Use-Only] [SEC=UNCLASSIFIED]

.

.

New entrant wind and solar PV are more expensive than new entrant coal and gas, and require
support if the policy objective is to deliver more renewable into electricity markets. New entrant
solar thermal, wave and geothermal require even greater (and different type of support) to bring
them to a stage where they are able to compete on a commercial basis.

To:  Black, Wendy;
Subject: RE: FYI - Concentrating Solar Power [DLM=For-Official-Use-Only] [SEC=UNCLASSIFIED]

All,

has already completed a 2015 levelised cost assessment of fossil and renewable technologies
in South Australia and the NEM. This is attached.
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Table 12 LCOE and emissions comparison across technologies (renewables)
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Figure 16 South Australia emissions at minimum LCOE
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Key charts/tables are below. Solar thermal with storage is estimate as the highest cost form of new
entrant electricity generation in SA.
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From: on behalf of Philp, Brenton
To: "patrick.suckling@dfat.gov.au"; Pearce, Kelly; Archer, Brad
Cc: Chisholm, James; ; ; ; White, James; ;

"; O"Toole, James
Subject: CSIRO Low Emissions Technology Roadmap - 2050 scenarios [SEC=DLM, DLM=For-Official-Use-Only]
Date: Friday, 28 October 2016 4:09:42 PM
Attachments: LETR - 2050 abatement v1.pdf

LETR pathways.pdf

Dear Kelly, Brad and Patrick

This is an out-of-session email to seek agreement from steering committee representatives
about the Low Emissions Technology Roadmap post 2030 emissions reduction target and to note
updated pathways.

Updated Pathways
There has also been some evolution to the pathway analysis.

CSIRO have combined Pathways 3 and 4 (see attached Pathways slide), for two key reasons:
1. CSIRO found that wave and biomass which were analysed under Pathway 4 were
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1 | Source: Tracking to 2020 – Department of Environment (2015); Australia’s emissions projections 2014–15 – Department of Environment. 
Updated preliminary 2016 projections for fugitive emissions and direct combustion provided to CSIRO  Sept-Oct 2016
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Potential 2050 electricity sector trajectories
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Low Emissions Technology Roadmap: key technologies 
in each pathway


1. E.g. HVAC, appliances, buildings, transport (includes demand reduction and transport mode switching); 2. Bioenergy with CCS (BECSS), hydrogen production from 
gas/coal, CCS for emissions from direct combustion; 3. Fuel cell vehicles


Key 
techno-
logies


Electric
-ity


Other


Energy productivity


Electrification and 
fuel switching


Gener-
ation


Enablers


• Technologies to reduce fugitives from underground coal mines
• CCS for vented CO2 in LNG


• Wind and solar PV (no cap)
• Wave
• Biomass
• Gas combined cycle


• Next-generation biofuels


• Storage
• Other enabling equipment
• DER control technologies
• Standalone power systems 


and microgrids


Pathways


P3. Dispatchable power and 
hydrogen


P4. All in
P2. Variable renewable 


energy (VRE)
P1. Energy productivity plus


• BAU progress• Full potential of EP captured 
through a range of demand-
side techs1


• As per P1, plus:
• CST
• HELE + CCSU
• Nuclear
• Geothermal


• Wind and solar PV (capped 
at 40%)


• Biomass
• Gas combined cycle


• Electrification of industrial and building heat (when emissions intensity of grid allows emissions reduction)
• Electric vehicles (EVs) and electrification of mobile equipment in mining (switch to conveyors)


• Hydrogen economy e.g. solar fuels, export of hydrogen, FCVs3• Switch to gas in freight


• Solar thermal heat
• Biomass heat


• Other CCSU2


• All allowed (no cap on wind 
and solar PV)


• As per P2


• Switch from coal to gas in industrial heat


• Full potential of EP captured 
through a range of demand-
side techs1







unlikely to reach significant scale, leaving Pathway 3 mainly focused on Concentrated
Solar Thermal (CST).

2. CST is functionally similar to other baseload/dispatchable energy sources such as
High Efficiency Low Emissions (HELE), nuclear and geothermal, and so it makes sense
to include it in the same pathway.

Regards

Brenton Philp
Assistant Secretary
Gas, Governance and International | Energy Division 
____________________________________

Department of the Environment and Energy
PO Box 787, CANBERRA, ACT 2601
T: 02 6275 9026 |  brenton.philp@environment.gov.au | Environment.gov.au

The Department acknowledges the traditional owners of country throughout Australia and
their continuing connection to land, sea and community. We pay our respects to them and
their cultures and to their elders both past and present.
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Low Emissions Technology Roadmap: key technologies 
in each pathway

1. E.g. HVAC, appliances, buildings, transport (includes demand reduction and transport mode switching); 2. Bioenergy with CCS (BECSS), hydrogen production from
gas/coal, CCS for emissions from direct combustion; 3. Fuel cell vehicles

Key 
techno-
logies

Electric
-ity

Other

Energy productivity

Electrification and 
fuel switching

Gener-
ation

Enablers

• Technologies to reduce fugitives from underground coal mines
• CCS for vented CO2 in LNG

• Wind and solar PV (no cap)
• Wave
• Biomass
• Gas combined cycle

• Next-generation biofuels

• Storage
• Other enabling equipment
• DER control technologies
• Standalone power systems

and microgrids

Pathways

P3. Dispatchable power and 
hydrogen

P4. All in
P2. Variable renewable 

energy (VRE)
P1. Energy productivity plus

• BAU progress• Full potential of EP captured 
through a range of demand-
side techs1

• As per P1, plus:
• CST
• HELE + CCSU
• Nuclear
• Geothermal

• Wind and solar PV (capped 
at 40%)

• Biomass
• Gas combined cycle

• Electrification of industrial and building heat (when emissions intensity of grid allows emissions reduction)
• Electric vehicles (EVs) and electrification of mobile equipment in mining (switch to conveyors)

• Hydrogen economy e.g. solar fuels, export of hydrogen, FCVs3• Switch to gas in freight

• Solar thermal heat
• Biomass heat

• Other CCSU2

• All allowed (no cap on wind 
and solar PV)

• As per P2

• Switch from coal to gas in industrial heat

• Full potential of EP captured 
through a range of demand-
side techs1



Document 3

(s22)

(s22)

(s22)

(s22)

(s22)

(s22)

(s22)

(s22)

(s22)

(s22) (s22)

(s22)

(s22)

(s22)



(s22)

(s22)

(s22)

(s22)

(s22)

(s22)

(s22)

(s22)



Document 4

(s22)

(s22)

(s22)

(s22)

(s22)(s22)

(s22)

pmc1673
Line

pmc1673
Cross-Out

pmc1673
Line



Document 5

(s22)

(s22)

(s22)

(s22)(s22)

(s22)

(s22)

pmc1673
Line

pmc1673
Line


	Doc 1.msg
	Doc 2.msg
	Doc 3
	Doc 4
	Doc 5
	Doc 5
	Doc 5 attachment
	100% renewable electricity
	New generation capacity worldwide
	PV learning curve
	100% renewable electricity
	Tumut 3 PHES
	World wide energy storage�- 160 Gigawatts (2GW in Australia)�- Lowest cost storage 
	Off-river closed-loop pumped hydro
	Off-river closed-loop pumped hydro�Kidston/Genex 250MW PHES + PV
	Off-river PHES
	PHES sites�National parks excluded
	 PHES sites: � South Australia
	Example: Araluen Valley (NSW)
	Example: South Australia
	PHES: water and environment�- 100% renewables scenario 
	High voltage DC transmission (HVDC)
	Australian wind �+ �HVDC backbone
	100% renewable electricity – costs
	100% renewables without heroic assumptions
	Wholesale cost of electricity (c/kWh)
	Mitigating ghg emissions - electrify everything�Triples electricity consumption�Eliminates 84% of ghg emissions at lowest cost
	Path to 100% renewable electricity in Australia
	Slide Number 22

	doc 5 abstract attachment
	Abstract
	Introduction
	Modelling assumptions
	Off-river (closed loop) pumped hydro energy storage
	High voltage DC transmission
	Local generation and demand management
	Stability of the NEM
	Environmental considerations
	Economic parameters
	Modelling
	Results
	Discussion
	Acknowledgements
	References





