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Why Intelligent Grid?

• “leaving aside the political feasibility of the 
450ppm policy scenario, it is uncertain whether 
the scale of the transformation envisaged is even 
technically achievable as the scenario assumes 
broad deployment of technologies that have not 
yet been proven. The technology shift, if 
achievable, would certainly be unprecedented in 
scale and speed of deployment.” (IEA, 2008)



Distributed Energy Value

Net 
energy 
costs 
(billions) $130,000,000,000



Energy Sector Model - Scenario
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DG Uptake: Sensitivity Analysis
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• DG can do heavier lifting



What Will Influence Uptake?

• Gas price
• Carbon Price
• Funding schemes (project funds, FiT, tax incentive etc)
• Technology evolution
• Water availability for centralised generators
• Grid (electricity and gas) connection process
• Wholesale market access and transaction costs
• Customer appetite
• Industry skills
• Education
• Industry risk appetite
• Impact of the climate change imperative on decision makers
• Building regulations
I could think of more….but will focus on two



Future Operating Models Influence Uptake
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System Governance Influences uptake

• How do we integrate energy infrastructure and built 
environment development and optimise their co-evolution?

• Building regulations provide a useful anchoring point
• Minimum benchmarks for CO2e /m2 and/or kWMax/m2
• Optimise between cost of local solution, cost of centralised 

solution, desired speed of transition
But…
• Energy market and built environment governance currently 

separate systems and separate markets



A Way to Integrate Governance Regimes

DE uptake scenarios

•Adjust model assumptions
•Run DE optimisation

SEIT

Project resources 
and decision support

•Getting DG connected
•Building codes in your 
areas
•Minigrid planning tool

Select output viewing options

•Show DE deployment by location
•Show aggregate deployment data
•Show network impacts



Decision Support Backbone: Complex but 
Doable

• Unity feed-in, plus capital financed on a 10-yr, 5% interest loan

config
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chp1_chp1revcyc_revcyc_chp1 26 21 19 37 18 24 19 19 19 19 19 19 19 35 19 19 22 19 19 19 19 19 19 21 19 19 19 19 19 19 19 19 18 19 20 19 35 23 20 23 19 19 23 20 22 19 25 19 22 22 19 19 35 34 29 19 33 20 19 28 35 22 21 21 21 21 35 21 23 37 19
chp1_chp1revcyc_revcyc_chp1pv 22 29 22 41 25 19 23 22 22 22 25 25 25 38 26 21 31 21 24 25 22 25 22 30 25 24 24 24 25 23 25 22 24 22 27 22 38 33 29 20 22 22 31 26 29 25 32 22 30 28 23 25 38 38 36 24 37 28 24 35 41 30 30 28 30 28 41 28 30 41 24
chp1_chp1revcyc_revcyc_chp1pvwind 39 42 42 39 41 39 42 42 42 42 42 42 42 41 42 41 42 42 42 42 42 42 42 42 42 41 41 41 42 42 42 42 41 41 41 41 41 41 42 40 42 42 41 42 42 42 41 42 42 41 42 42 42 42 42 42 42 42 42 42 39 41 42 42 42 42 39 41 41 39 41
chp1_chp1revcyc_revcyc_chp1wind 42 39 39 35 38 41 39 40 40 40 40 40 40 39 40 39 40 39 40 39 39 39 39 38 38 39 39 39 40 39 39 40 38 39 38 39 39 39 39 41 40 39 39 39 39 39 39 39 39 39 39 40 39 40 39 39 40 40 39 40 33 38 38 39 39 39 32 38 37 34 39
chp2_chp2revcyc_revcyc_chp2 27 22 20 38 19 25 20 20 20 20 20 20 20 36 21 20 23 20 20 20 20 20 20 22 20 20 20 20 20 20 20 20 19 20 19 20 36 24 21 24 20 20 24 21 23 20 26 20 23 23 20 20 36 35 30 20 34 21 20 29 36 23 22 22 22 22 36 22 24 38 20
chp2_chp2revcyc_revcyc_chp2pv 23 28 21 42 24 20 22 21 21 21 24 24 24 37 27 22 30 22 23 24 21 24 23 31 26 25 25 25 24 25 24 21 25 21 28 23 37 32 28 19 21 21 30 25 30 24 33 21 29 29 24 24 37 37 37 25 38 27 25 36 42 31 31 29 31 29 42 29 31 42 25
chp2_chp2revcyc_revcyc_chp2pvwind 40 41 41 40 42 40 41 41 41 41 41 41 41 42 41 42 41 41 41 41 41 41 41 41 41 42 42 42 41 41 41 41 42 42 42 42 42 42 41 39 41 41 42 41 41 41 42 41 41 42 41 41 41 41 41 41 41 41 41 41 40 42 41 41 41 41 40 42 42 40 42
chp2_chp2revcyc_revcyc_chp2wind 41 40 40 36 39 42 40 39 39 39 39 39 39 40 39 40 39 40 39 40 40 40 40 39 39 40 40 40 39 40 40 39 39 40 39 40 40 40 40 42 39 40 40 40 40 40 40 40 40 40 40 39 40 39 40 40 39 39 40 39 34 39 39 38 38 38 33 39 38 35 40
gboost_gasrevcyc_revcyc_none 13 10 5 16 5 14 5 5 5 5 5 5 5 9 8 6 5 5 5 5 5 5 9 7 9 9 7 7 6 6 9 5 5 7 5 9 10 5 5 15 5 10 10 10 7 10 6 5 10 5 5 5 10 8 5 6 7 5 6 6 10 9 5 9 8 9 15 8 9 18 9
gboost_gasrevcyc_revcyc_pvpanel 15 15 13 30 13 9 13 13 13 13 13 13 13 17 15 13 13 13 13 13 13 13 15 14 15 15 14 15 14 14 15 13 13 14 13 14 15 13 13 12 13 15 16 15 14 16 15 13 15 14 13 13 19 18 13 13 18 13 14 14 25 18 13 15 17 16 26 14 19 31 15
gboost_gasrevcyc_revcyc_pvwind 35 36 34 27 34 30 34 34 34 34 34 34 34 31 36 34 34 34 34 34 34 34 36 36 36 36 35 36 35 35 36 34 34 35 34 35 31 34 34 33 34 36 37 37 36 37 36 34 36 35 35 34 33 31 32 34 32 34 35 34 24 36 35 36 35 36 27 35 36 26 36
gboost_gasrevcyc_revcyc_wind 36 33 30 22 27 36 27 30 28 27 27 27 27 27 31 30 26 28 28 29 30 30 31 29 31 31 31 31 31 31 31 28 27 31 25 32 28 25 25 36 30 33 34 33 31 34 29 30 31 31 30 30 28 26 24 30 26 26 31 27 19 29 26 31 29 31 20 31 29 15 32
gboost_revcyc_revcyc_none 6 2 1 2 1 11 1 1 1 1 1 1 1 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 2 2 1 1 8 1 2 2 2 1 2 1 1 2 1 1 1 2 2 1 2 2 1 1 1 1 1 1 1 1 1 1 1 1 2 1
gboost_revcyc_revcyc_pvpanel 8 8 9 15 8 7 8 9 9 9 9 9 9 8 9 5 9 9 8 9 9 6 4 5 5 5 6 6 7 7 5 9 9 10 8 8 8 8 8 6 9 8 7 7 6 7 7 8 7 6 9 8 7 9 9 10 10 9 8 9 9 5 9 5 4 4 8 4 4 14 5
gboost_revcyc_revcyc_pvwind 25 27 27 9 29 28 28 27 27 28 28 28 28 22 28 26 25 27 27 26 27 26 26 24 24 26 26 27 26 26 26 27 29 29 29 28 22 26 26 28 27 28 26 27 24 27 22 26 25 24 27 27 22 22 22 27 22 25 26 22 7 21 24 24 23 23 7 24 18 7 27
gboost_revcyc_revcyc_wind 29 20 23 5 21 34 21 23 23 23 21 21 21 16 22 23 17 23 21 21 23 21 21 16 18 21 21 21 21 21 21 23 21 24 18 24 19 17 19 31 23 24 20 22 18 22 18 23 20 19 21 21 16 14 17 22 13 19 21 17 4 13 17 17 12 12 4 17 12 1 21
hpump_gasrevcyc_revcyc_none 16 11 7 18 6 17 6 6 6 6 6 6 6 11 10 9 6 8 6 6 6 7 10 10 10 10 10 11 8 9 11 6 6 8 6 10 11 6 6 17 6 11 12 11 10 11 10 7 11 8 8 6 11 10 8 8 9 6 10 8 15 10 7 10 10 10 16 10 10 23 11
hpump_gasrevcyc_revcyc_pvpanel 17 16 14 32 14 15 14 14 14 14 14 14 14 19 16 15 14 15 14 14 15 15 16 17 16 16 15 16 16 16 16 14 14 15 14 15 16 14 14 16 14 17 17 17 16 17 16 16 16 15 15 14 20 19 16 16 19 14 15 16 28 19 15 16 18 19 29 15 22 32 17
hpump_gasrevcyc_revcyc_pvwind 37 38 35 29 35 35 35 35 35 35 35 35 35 32 37 36 35 37 35 36 36 36 37 37 37 37 37 37 37 37 37 35 35 36 35 36 34 35 35 37 35 38 38 38 37 38 37 37 37 37 36 35 34 33 35 37 35 35 37 37 27 37 36 37 37 37 31 36 39 30 38
hpump_gasrevcyc_revcyc_wind 38 34 31 23 28 38 29 31 29 29 29 29 29 28 32 32 29 32 31 31 32 32 32 32 32 32 32 33 32 32 32 30 28 32 26 33 29 27 27 38 31 34 36 35 33 35 30 32 33 32 32 31 30 28 28 32 27 29 32 30 21 32 32 32 32 32 21 32 32 22 34
hpump_revcyc_revcyc_none 10 3 3 3 2 16 2 2 2 2 2 2 2 3 3 2 2 3 2 2 2 2 2 2 2 2 2 3 2 3 3 2 2 3 2 3 3 2 2 13 2 3 3 3 3 3 3 2 3 2 3 2 3 3 3 3 3 2 3 3 2 2 2 2 2 2 2 2 2 6 3
hpump_revcyc_revcyc_pvpanel 14 9 11 17 9 13 11 11 10 10 10 10 10 10 11 8 10 11 10 10 11 10 7 8 6 7 8 9 11 11 8 10 10 11 9 11 9 9 10 11 11 9 8 9 11 8 11 11 8 10 11 10 8 11 11 11 11 10 11 11 13 6 10 6 5 5 10 6 5 19 8
hpump_revcyc_revcyc_pvwind 33 30 29 14 30 32 31 29 30 30 31 31 30 24 29 27 27 30 29 28 29 28 28 25 27 27 27 29 29 29 28 29 30 30 30 29 24 29 31 32 29 30 27 30 27 29 27 29 26 25 29 29 24 24 26 29 24 30 29 26 11 25 29 25 24 24 9 25 21 11 29
hpump_revcyc_revcyc_wind 34 23 25 7 22 37 24 24 24 24 22 22 22 18 23 24 20 25 22 22 24 22 24 18 22 22 22 23 23 24 23 24 22 25 21 25 20 18 22 35 24 25 21 23 21 23 20 24 21 20 25 22 18 17 19 23 15 22 23 19 5 14 19 18 13 14 5 18 13 5 23
solchp2_chp2revcyc_revcyc_chp2 30 18 18 34 17 23 18 18 18 18 18 18 17 34 18 17 19 18 18 17 18 18 18 20 17 18 18 18 18 18 18 17 17 18 17 18 32 22 18 25 18 18 18 18 20 18 21 18 19 18 18 18 31 32 27 18 30 17 18 25 32 20 18 19 20 20 34 20 20 36 18
solgboost_gasrevcyc_revcyc_none 9 4 4 6 4 8 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 6 6 8 6 4 5 4 4 6 4 4 4 4 4 4 4 4 10 4 5 5 4 4 5 4 4 4 4 4 4 5 4 4 4 4 4 4 4 8 8 4 8 7 8 14 5 8 13 6
solgboost_gasrevcyc_revcyc_pvpanel 11 12 12 21 12 5 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 14 13 14 13 12 14 12 12 14 12 12 12 12 12 12 12 12 9 12 13 14 12 12 14 12 12 12 12 12 12 14 12 12 12 14 12 12 12 23 17 12 14 16 15 24 12 17 28 14
solgboost_gasrevcyc_revcyc_pvwind 31 32 33 20 33 26 33 33 33 33 33 33 33 26 33 33 33 33 33 33 33 33 35 34 35 34 33 35 33 33 35 33 33 33 33 30 26 31 33 29 33 32 33 31 32 33 31 33 32 33 33 33 29 27 31 33 28 33 33 31 22 35 33 35 34 34 25 33 35 24 35
solgboost_gasrevcyc_revcyc_wind 32 25 26 10 26 31 26 26 26 26 26 26 26 23 24 29 24 26 26 27 26 27 30 28 30 30 29 30 27 27 30 26 26 26 24 27 23 20 24 34 26 29 28 28 26 30 23 27 27 27 26 26 25 21 21 26 20 24 28 21 18 28 25 30 28 30 19 27 28 12 30
solgboost_hydronic_dessicant_none 1 5 8 12 10 4 9 8 8 8 8 8 8 7 5 7 8 6 9 7 8 8 5 4 4 4 5 4 5 5 4 8 8 5 10 7 5 11 9 4 8 4 4 5 5 4 5 6 5 7 7 9 4 7 6 7 5 8 5 5 16 4 6 4 6 6 12 9 7 9 4
solgboost_hydronic_dessicant_orc 4 14 16 28 16 3 16 16 15 15 16 16 16 14 14 16 16 16 16 16 16 16 13 15 13 14 16 13 15 15 13 16 16 16 16 16 14 16 16 3 16 14 13 14 15 13 14 15 14 16 16 16 13 16 15 15 17 16 16 15 31 15 16 13 19 18 30 16 16 27 13
solgboost_hydronic_dessicant_orcpv 3 17 17 33 20 1 17 17 17 17 17 17 18 21 17 18 18 17 17 18 17 17 17 23 21 17 17 17 17 17 17 18 20 17 23 17 17 21 17 1 17 16 15 16 17 15 17 17 17 17 17 17 17 23 20 17 25 18 17 20 38 24 23 23 26 25 38 23 27 33 16
solgboost_hydronic_dessicant_orcpvwind 19 37 38 31 40 18 38 38 38 38 38 38 38 33 38 38 38 38 38 38 38 38 38 40 40 38 38 38 38 38 38 38 40 38 40 38 33 38 38 18 38 37 35 36 38 36 38 38 38 38 38 38 32 36 38 38 36 38 38 38 37 40 40 40 40 40 37 40 40 29 37
solgboost_hydronic_dessicant_orcwind 21 35 37 25 37 22 37 37 36 36 37 37 37 30 35 37 37 36 37 37 37 37 34 35 34 35 36 34 36 36 34 37 37 37 37 37 30 37 37 22 37 35 32 34 35 32 35 36 35 36 37 37 27 30 34 36 31 37 36 33 30 34 37 34 36 35 28 37 34 21 33
solgboost_hydronic_dessicant_pvpanel 2 13 15 26 15 2 15 15 16 16 15 15 15 15 13 14 15 14 15 15 14 14 12 12 12 12 13 12 13 13 12 15 15 13 15 13 13 15 15 2 15 12 11 13 13 12 13 14 13 13 14 15 12 15 14 14 16 15 13 13 29 12 14 12 14 13 23 13 15 25 12
solgboost_hydronic_dessicant_pvwind 18 31 36 24 36 21 36 36 37 37 36 36 36 29 34 35 36 35 36 35 35 35 33 33 33 33 34 32 34 34 33 36 36 34 36 34 27 36 36 21 36 31 29 32 34 31 34 35 34 34 34 36 26 29 33 35 29 36 34 32 26 33 34 33 33 33 22 34 33 16 31
solgboost_hydronic_dessicant_wind 20 26 32 19 32 29 32 32 32 32 32 32 32 25 30 31 32 31 32 32 31 31 29 27 29 29 30 26 30 30 29 32 32 28 32 31 25 30 32 26 32 27 25 29 28 28 28 31 28 30 31 32 23 25 25 31 23 32 30 23 20 27 27 27 27 27 17 30 26 8 26
solhpump_gasrevcyc_revcyc_none 12 7 6 13 7 12 7 7 7 7 7 7 7 6 6 11 7 7 7 8 7 9 11 11 11 11 11 10 9 8 10 7 7 6 7 6 7 7 7 14 7 7 9 8 9 9 8 9 9 9 6 7 9 5 7 5 6 7 7 7 17 11 8 11 11 11 18 11 11 20 10
solhpump_revcyc_revcyc_none 5 1 2 1 3 10 3 3 3 3 3 3 3 1 1 3 3 2 3 3 3 3 3 3 3 3 3 2 3 2 2 3 3 1 3 1 1 3 3 7 3 1 1 1 2 1 2 3 1 3 2 3 1 1 2 1 1 3 2 2 3 3 3 3 3 3 3 3 3 4 2
solhpump_revcyc_revcyc_pvpanel 7 6 10 11 11 6 10 10 11 11 11 11 11 5 7 10 11 10 11 11 10 11 8 9 7 8 9 8 10 10 7 11 11 9 11 5 6 10 11 5 10 6 6 6 8 6 9 10 6 11 10 11 6 6 10 9 8 11 9 10 14 7 11 7 9 7 13 7 6 17 7
solhpump_revcyc_revcyc_pvwind 24 24 28 8 31 27 30 28 31 31 30 30 31 20 25 28 28 29 30 30 28 29 27 26 28 28 28 28 28 28 27 31 31 27 31 26 21 28 30 27 28 26 22 24 25 26 24 28 24 26 28 28 21 20 23 28 21 31 27 24 12 26 28 26 25 26 11 26 25 10 28
solhpump_revcyc_revcyc_wind 28 19 24 4 23 33 25 25 25 25 23 23 23 13 20 25 21 24 25 23 25 23 25 19 23 23 23 22 22 22 22 25 23 23 22 21 18 19 23 30 25 23 19 19 19 21 19 25 18 21 22 23 15 13 18 21 12 23 22 18 6 16 20 20 15 17 6 19 14 3 22
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Best 6 options Next best 6 options



The Message

• DE has huge value
• DE is a huge opportunity for emerging business models
• DE may be a challenge to existing business models and 

governance regimes
• We are capable if we go together



How do we Enable Emergence of Policy, 
Regulation and Energy Delivery Models?



How do we Enable Emergence of Policy, 
Regulation and Energy Delivery Models?

• Backcasting
• Whereas forecasting attempts to determine future scenarios based

on information and data analysis today, backcasting attempts to 
determine what change is necessary to achieve a desired future 
scenario (Jansen, 2001)

• Policy networks
• Policy networks coordinate public and private actors who are 

increasingly bound by shared values, common discourse and 
dense exchanges of information…” (Ostrom 1990)

• Multi-criteria decision making
• Through iteration and reflection, MCDA allows sources of decision 

making anomalies such as incomplete information, misallocation of 
risk, or the framing of problems to be worked through and resolved 
(Kiker et al., 2005). 



Contact Us
Phone: 1300 363 400 or +61 3 9545 2176

Email: enquiries@csiro.au  Web: www.csiro.au

Thank you

Intelligent Grid

Anthony Szatow (BEcon., MEng)
Project leader, Intelligent Grid

Phone: 02 49606252
Email: anthony.szatow@csiro.au
Web: http://www.csiro.au/resources/IG-report.html 
http://www.csiro.au/science/Intelligent-Grid.html


