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Develop an understanding of the Electricity System
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Red Vactor Lid, a UK based energy consultancy founded by Andy Baston, ard Gamma Energy Technolkigy, based in Australla and founded by Geaff
Sonpers, There are three slaments, EGX aBows anyene to have 3 qo at designing thair own power systam and is ideal for amyone with litts
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Total System Cost

Power generation, storage and transmission assets are those
shown within the ‘system’ circle, these are the physical

elements of the system.

Costs refer to any payments (blue & green arrows) that leave

the electricity system

The price paid by consumers (orange arrows) must cover all of
these outgoings and hence is equal to the Total System Cost.
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The Australian East Coast Grid (the NEM

Queensland

———

South
Australia

CAPACITY

—
5-”‘

72.3 GW
TOTAL

0.74

15.00

GENERATION

210.5 TWH

T O TA L 123.381

18.707

4.788 —~

7.277 —/

COAL
1,452 MW Average Plant —

60.63% Capacity Factor l'
16 Plants [

CCGT

296 MW Average Plant
28.11% Capacity Factor
10 Plants

OCGT

251 MW Average Plant
6.22% Capacity Factor
35 Plants

RESIDENTIAL SOLAR ‘
150 KW Average Plant

14.24% Capacity Factor

2+ Million Installations

WIND FARM

124 MW Average Plant
34.27% Capacity Factor
70 Plants

SOLAR FARM

98 MW Average Plant
28.79% Capacity Factor <
54 Plants

HYDROPOWER

178 MW Average Plant [
33.92% Capacity Factor \ -
30 Plants

PHES

767 MW Average Plant
3.80% Capacity Factor
3 Plants

BATTERY
62 MW Largest Plant E

4.72% Capacity Factor

12 Plants - ‘

For more information go to
www.factbook.com.au
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Renewable Only Energy Systems
Weather is KEY to keeping the lights on
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Australia’s Lowest Cost Frontier

Lowest cost frontier on a
TSC vs Decarbonisation
chart is convex and rising in
cost

This is 3,300 scenarios with
random capacities of Coal,
CCGT, PV, Wind, Batteries,
Coal-CCS, BECCS, Biomass
and Nuclear.

BECCS is required for
decarbonisation beyond net
zero.

Total System Cost (AU$/MWh)
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Net Zero

100%

Screenshot from https://Modelling.Energy/MEGS
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Australia’s NEM —a 2050 solution

“Only” 100GW of variable
renewables, only half of
generation is from wind and
solar. 180 450
Huge amount of peaking gas
although load factor is very
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N o u
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0 0
2022 2025 2030 2035 2040 2045 2050 2022 2025
Year

2030 2035 2040 2045
Year

Gamma Energy Technology

EXPERIENCE THINKING INNOVATION

Generation > Demand
due to storage

Generation Development
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The National Energy Market —a complex week
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A Critical Transition...

Capacity (GW)

Capacity Development MSGS
200
2020’s-2030’s:
180 Strong storage
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160 "
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The Japanese Grid

Hokkaido

Tohoku

Hokuriku

Kansai

v Chubu
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Kyushu
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Japan’s Lowest Cost Frontier

* Currently embargoed report 90
with the IEA GHG.

* All solutions are more 80
expensive than the current
grid.

~
o

* Greaterthan 100%
decarbonisation is possible
with the use of BECCS.

* Watch the IEA GHG for the
report and a webinar.

Annual TSC (USD/MWh)
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Annual TSC (USD/MWHh)
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The Role of Low Emissions
Dispatchable Power Generation

in th west Cost Net

*  While each “dot” or scenario
is a competent grid they are
not all the same cost.

* Restricting no new nuclear
results in more expensive
solutions from about 60%
decarbonisation.

* Restricting BECCS costs
more from the beginning of
the decarbonisation journey!
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Final Thoughts

* Weatherisreal!
* You can’tjust prepare for one drought

* There are better solutions
(not just on the couple we presented...)

* The Lowest TSC solutions include
nuclear and CCS

* Ifyou don’t focus on TSC and omit
some technologies, you will get an
expensive system

* Renewables and storage remain very
important

* There is still a need for lots of peaking
capacity

| Keeps the lights on easily! | May or may not keep the lights on...

* There are more questions to answer...



Modelling.Energy Website &
The Book — Decarbonised Electricity

Welcome to Modelling.Energy

Develop an understanding of the Electricity System

ESx Publications

Easy-to-use Electricity Scenario Explorer allows A sophisticated Model of Energy and Grid Red Vector and Gamma Energy Technology are
you to quickly test different generation Services, has been used to derive more than keen that at much as possible of their research
scenarios in your browser. It models your 3,000 scenarios for a low carbon National is publicly available, none of it is hidden behind
scenario for 8 sample days calculating changes  Electricity Market in Australia. You can access a paywall. Feel free to browse and download
to cost, CO2 emissions and ability to meet the results here, filtering out scenarios by publications here.
demand. technology constraints and seeing the effect on
Total System Cost.

‘This resource has been assembled for the benefit of anyone seeking to understand how we can clean up the electricity system. It is based on work by
Red Vector Ltd, a UK based energy consultancy founded by Andy Boston, and Gamma Eneray Technology, based in Australia and founded by Geoff
Bongers. There are three elements, ESX allows anyone to have a go at designing their own power system and is ideal for anyone with little

M- GS

Decarbonised
Electricity

The Lowest Cost Path To Net Zero Emissions
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2010 - a bad renewable weather year

2010 is a bad weather year for
renewables.

With 20% overbuild the 3TWh
of storage is drained in the first
drought

Subsequent winter droughts
would result in blackout

Alternative is 20GW of backup
generation

This is the KEY to a reliable
grid...
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