TOMORROW'S ENERGY INDUSTRY

The new energy economy and how its being
revolutionized by blockchain technology

% Curtin University




Disruption in Energy Markets
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Presenter
Presentation Notes
There are other attributes unique to Australia
-high electricity prices
-low cost of solar
-17% households with renewables, 
so good approximately of mainstream market perceptions
-lots of sun

These all make it a test bed for energy innovation.



Global Comparison of Solar
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Countries at Grid Parity

30 of the countries analyzed in 2015 by Duetsche
Bank had reached grid parity: where solar generation
was equal or less than local retail electricity prices.
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Presenter
Presentation Notes
Another unique situation is that we have very high electricity prices



Battery Prices Will Fall Fast

Cumulative Li-ion EV battery production (MWh)
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Explain when consumers will install batteries – DELTA – 20% difference
BNEF, Morgan Stanley predicting mass uptake



PV Penetration by State
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Roger’s Diffusion Curve

Technology X Uptake over Time

Saturation reacheld cemmmmm e ———————— — ——

Uptake of X
No Competition

Uptake of X with
Competition from Y

Y Migration
overtakes

Time

Innovators
2.5%

Early
Adopters
13.5%

Early
Majority
34%

Late
Majority
34%

Laggards
16%

% Curtin University



Presenter
Presentation Notes
What’s happened with PC
What’s happening with batteries
Can be explained by Roger’s diffusion curve



Technology Rates of Uptake
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http://earlywarn.blogspot.com/2010/06/technology-adoption-in-hard-times.html
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Impact on Network Utilisation

Additional Displaced Network Energy (2025
vs 2016)
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If consumers install batteries what happens to the grid?

Additional displaced network energy represents 8% - 16% of energy currently served to small business and residential customers (RT1 – RT4 tariffs).

This group accounts for $1.1bn of network revenue for 2016/17

Alternatively, variable network tariffs would need to increase  up to 22%, or up to 2c/kWh to compensate

Does not assume that all consumers with solar will add batteries
This is the death spiral in action



The traditional industry

Generation Transmission & Distribution Retall
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The physical value chain, a linear, centralised system 


The industry today

Generation Retalil

The New Energy Economy % Curtin University
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The rapid adoption of solar PV, lithium ion household batteries and electric cars are changing the energy system as we know it. The energy system has gone from linear to dynamic, where consumers play a role in planning and deploying generation. 
As a result we’re seeing utilisation of the network decline, as citizens begin generating their own electricity and in some cases are defecting from the grid entirely. If prosumers begin defecting from the network in order to store their own energy rather than spill it onto the grid without proper remuneration, this will leave vulnerable customers at risk of power poverty. 
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The solution? A consumer-focused P2P trading platform that settles trades across the distribution network, at pre-determined intervals, that takes control out of the hands of central players and puts everyday citizens in charge of a co-created energy future.

“A peer-to-peer energy trading platform will improve the economics for distributed energy resources as prosumers can now monetize their excess energy, and consumers can source locally generated green energy (and at a discounted rate!), it solves the split incentive problem for strata developments and single tenanted properties. It enables community-scaled renewable generation and storage as they need a platform to interact with the energy market.”



Why blockchain?

AN
‘ Fast, cheap, secure and transparent settlement of multi-party transactions

\

Formation of dynamic trading ecosystems

|
Autonomous distributed trading markets with low-cost and virtually
Instantaneous market reconciliation and settlement

/

A ‘trustless’ system with no interference or interpretation by any other
counterparty

/
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The benefits

Improved
economics for solar
PV and battery
storage

Easier access to
low-cost renewable
electricity

Fixes the spilt-
Incentive problem
with multi-tenanted
properties

Increases the
utilisation, and
therefore, value of
network assets

Provides platform
for community-
owned generation
or storage
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Blockchain power trading for low-cost apartments

Microgrids:
GenY @ WGV

A new front in the energy revolulion swoeping Australia's suburbs has beon cpaned up with the help of (from left)
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There are other attributes unique to Australia
-high electricity prices
-low cost of solar
-17% households with renewables, 
so good approximately of mainstream market perceptions
-lots of sun

These all make it a test bed for energy innovation.
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Presenter
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I mentioned that Australia 17% of households with rooftop solar
That’s freehold houses
But multi unit dwellings, strata is 25% of the housing stock in Australia
There is hardly any renewables there for a variety of reasons

-Developers
-Managing the energy
-Renters
-Roofspace

But in my research I discovered that using strata laws, the laws that govern apartment buildings, the strata company can act as a utility, and charge residents for electricity – and so in many respects it’s a perfect place for solar and battery systems.
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Shared Electric Vehicle Trial
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Assuming we all drive Teslas and 100% of personal vehicles were converted to EVs it looks like grid electricity demand could increase by around 18% or 35TWh across Australia.  For WA the numbers are 24% and just over 4TWh. Given the slow start in EV rollout it might be more realistic to look at much lower levels of penetration in the next 5 – 10 years.  At only 10%, WA would only add around 440 GWh of demand per year, which is the equivalent of about a 50MW baseload power station or close to 300MW of rooftop PV.  Unless take-up rates of EV quickly increase the decrease in demand from continued PV + battery roll-out will probably continue to have a negative net impact on demand for traditional sourced power from the grid.   Part of the reason for the relatively low impact of EV rollouts on electricity demand is also the fact that EVs are extremely efficient.  The Tesla uses about 20kWh / 100km (100kWh battery and 500km+ range).  The average Australian passenger car uses about 10.7l / 100km (petrol), which in energy terms is equivalent to about 100kWh / 100km.  The Tesla is fast and 5x as efficient as the average current passenger car.



EV Story is All About Batteries

Cost for lithium-ion battery packs Yearly demand for EV battery power
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By 2022 Evs will cost the same as petrol counterparts – that is the point of liftoff for sales
I predict nearly all new cars sold by 2030 will be electric.
Batteries make up 1/3 of the cost of Evs. As battery costs fall, demand for EVs will rise
The amount of oil displaced by Evs depends on how quickly sales take off. 
If growth continues at current rates, oil displacement would reach 2mbpd – the size of the current glut – as early as 2023.
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