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RENEWABLE ENERGY 

Major inflection point - installed capacity grows as installation costs fall

Sourve: IEA Renewables 2017 Market Report
Sources: Renewables 2018 Global Status Report, IEA Renewables 2017 Market Report

ǐRenewable energy costs have fallen rapidly

ǐUS$ 279.8 Billion invested in renewable power 

and fuels during 2017

ǐMost investment in solar PV & wind power. 

Investment in renewable power capacity in 2017 

was three times higher than investment in new 

fossil fuel capacity

ǐ130 million off-grid solar systems sold 

cumulatively by end-2017, providing electricity 

access to about 360 million people worldwide. 

However ~1bn people still live without electricity

ǐDeveloped countries target large-scale emission 

and renewable projects

ǐDeveloping economies account for 63% of total 

renewable energy investment in 2018. China 

accounts for 45% of global spend

ǐEVs on the road passed the 3 million mark in 

2017 but remain a very small proportion of the 

global market (1%)

Source: Earth Policy Institute/Bloomberg
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ǐRenewable energy brings massive disruption to 

traditional energy models

ǐIn Australia, while renewable energy sources such 

as solar and wind power are dropping in cost, they 

introduce the problem of intermittency

ǐChinaôs 2016 national average curtailment ratio 

was 17% for wind and 10% for solar - 56.2TWh

ǐRapid EV uptake will offer additional challenges 

and require more flexible energy supply model

ǐSustainable energy storage is the lynchpin:

ǐSolves intermittency by time-shifting energy

ǐóShavesô peaks during heavy demand periods

ǐCreates on-demand Virtual Power Plants

ǐEnables further increases in renewable energy 

production and consumption

ǐReliable energy for off grid/poor grid environments

ǐEnergy storage is a core requirement for an efficient, 

sustainable, flexible, predictable and resilient energy 

system in a decentralised generation world

Sources: Global Energy Storage Market Outlook, 2018:  Bloomberg /ƘƛƴŀΩǎ wŜƴŜǿŀōƭŜ /ǳǊǘŀƛƭƳŜƴǘ ŀƴŘ /ƻŀƭ !ǎǎŜǘǎ wƛǎƪ aŀǇΣ hŎǘ нлмтΣ .ǊƛǎōŀƴŜ ¢ƛƳŜǎ Too much of a good thing: Solar power surge is flooding 
the grid, June 2018; The Conversation, Renewables will be cheaper than coal in the future. Here are the numbers, (September 17, 2017)

ENERGY STORAGE 

The missing link between renewable and dispatchable energy

Major Advances in Storage in last 10 years

ǐMassive progression in performance and 

price across multiple technologies

ǐBattery storage makes renewable energy 

competitive with fossil fuelled energy 

sources

ǐGlobal energy storage market growth 15.9% 

in 2017/8.

ǐGlobal market forecast to be >$50Bn by 

2026

Annual distributed and remote, off-grid solar PV-plus-energy storage power capacity 
and vendor revenue by region, world markets 2017-2026. Source: Navigant Research

https://www.prnewswire.com/news-releases/global-energy-storage-market-outlook-2018-300619518.html
https://theconversation.com/renewables-will-be-cheaper-than-coal-in-the-future-here-are-the-numbers-84433
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THE ENERGY STORAGE LANDSCAPE

Existing and emerging battery solutions meet different needs

Available energy storage systems serve different applications. 

1. Pumped hydro time-shift renewable energy at grid-scale

2. Lithium batteries deliver power ñburstsò with occasional 

use e.g. electric vehicles, frequency stabilization

3. Flow batteries are energy storage ñworkhorsesò that 

deliver 100% depth of discharge daily for a decade.

Practical considerations when choosing energy storage:

ǐOperating life

ǐEnergy throughput

ǐTemperature tolerance

ǐSize and installation

ǐSafety e.g. ñthermal runawayò

ǐEnvironmental concerns

ǐTotal Cost of Ownership

Energy storage systems empower the next generation electricity grid by making renewable energy sources available 
24/7 and distributing energy generation and storage throughout the electricity network.

ñA next-generation smart grid without energy storage is like a computer without a hard drive: severely limited.ò  

Katie Fehrenbacher, Technology Analysis Firm GigaOm

Multiple start up and investor activities around flow 

batteries but only Zinc Bromine, Sodium Sulphur and 

Vanadium have reached commercialisation stage 



redflow sustainable energy storage

ENERGY STORAGE CONSIDERATIONS

PERFORMANCE

INSTALLATION AND 
MAINTENANCE

TOTAL COST OF 
OWNERSHIP

CAPEX V OPEX

SUSTAINABILITY AND 
SAFETY

DEPLOYMENT
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LITHIUM AS THE TOTAL SOLUTION?

�ƒ The linear decay of the battery capacity is the most optimistic hypothesis

�ƒ It can be expected that below the 80% capacity the battery will experience a fast degradation

�ƒ The extrapolation has been conducted by extending the third party ñbest fitò lines

Source: Arena funded independent Battery test report (Australia)
Source: Tesla goes up in flames in video 
captured by actor Mary McCormack, 17th

June 2018, Guardian Website


