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Approach to this presentation

• What’s in and what’s out for this presentation.

• What we historically mean by energy storage in New Zealand. 

• What’s happening next door in Australia.

• The role and opportunity for grid scale batteries around the world.

• What’s happening now in New Zealand. 

• A personal view of what might develop in future in NZ.

Disclosure: The author is an employee of Mitsubishi Corporation, which has interests in grid scale energy storage both as 

an investor and as a promoter of energy storage solutions in certain markets including Australia and New Zealand. Specifically 

these storage products include the ‘Advancion’ brand developed by the AES Corporation and now marketed via the company 

Fluence, itself a joint company of AES-Energy Storage and Siemens Energy Storage. The views in this presentation are solely 

those of the author.



What kind of energy storage will this presentation cover?

The application of 

energy storage at the 

level of commercial, 

industrial, 

transmission and 

distribution and utility 

levels.

It will not cover the 

use of energy storage 

at the domestic level, 

in conjunction with 

PV or electric 

vehicles, though both 

are worthy subjects. 
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“Behind-the-meter”“Grid scale”



Why is energy storage valuable? – in general.
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Massachusetts 

Energy Storage 

Initiative Study



What we historically mean by energy storage in New Zealand. 

Source: NZX Daily Hydrology Report, 29th January 2018.
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….and like a battery, the hydro storage also needs to be recharged. 

NZ has only 60 typical days or 38 peak demand days of storage. 



Long term trends and (critical) South Island inflows.

7

“There is a 20 year trend showing in the South Island with inflows being 

lower in February-March and wetter in May-June-July relative to the first 66 

years of data we have access to. These two trends haven’t produced an 

overall change in the average annual inflow, just a change in their timing.”*

* Greg Size, Energy Link – 19th July 2017.
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Illustration: The management role of Transpower as system operator, 

in response to falling hydro storage capacity. The Hydro Risk Curve.

Source: Transpower, Emily Calvert ‘Security of Supply Winter 2017’.

In 2018 South Island hydro lakes are 73% of seasonal average. Genesis thermal generation up 66% in 2017 4Q to offset low 

hydro inflows. In January Meridian said huge Waitaki storage system was 81% of average and 30% below same time last 

year. In February 2018 Contact Energy stated Clutha storage was 41% of seasonal average, December inflows 50% of 

average. 



Illustration: What ‘energy storage’ means in Europe (2016 data).
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PHS = Pumped Hydro Storage – water is pumped back into the hydro 

dam using lower cost off-peak power, using the same turbine/generator 

but as a pump/motor. (Not applied at all in New Zealand).

CAES = Compressed Air Energy Storage – also using off-peak power, 

air is compressed, usually underground, to be re-released to spin 

turbines at peak times. 

European Academies Science Advisory Council, ‘Valuing Energy Storage in European Grids’ – May 2017.



Australia………(2018 data).
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Key parameters of various kinds of energy storage:

Source: Massachusetts Energy Storage Initiative Study – September 2016 11



Considerations of capacity and duration. Battery cover is 

getting larger….

World Energy Council report and source: PwC, 2015, following Sterner et al. 2014 12



Lithium ion energy storage has rapidly gained cost advantage.
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What’s happening in Australia? 
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Source for charts and text: Mercury investor roadshow, 15th November 2017.

Australian generation is 

dominated by ageing coal 

plant some of which is being 

retired. Gas fuelled power is 

indexed to international LNG 

fuel prices. Meanwhile there is 

also a high transmission and 

distribution component in retail 

electricity costs (it’s a big 

country!). In SA, their wind-

dominated generation suffered 

system collapse. 

Grid scale battery energy 

storage makes sense to 

enable distributed wind and 

photo-voltaic generation, both 

on and off-grid.



Project developers and independent power producers are leading 

the development of distributed wind and solar photovoltaic 

projects quickly to market. Increasingly these are coupled with 

lithium-ion battery storage to provide system stability and 

synthetic inertia.

The Australian Clean Energy Regulator (CER) confirms the 33,000 GWh

Renewable Energy Target will be met ahead well ahead of the 2020 

timeframe due to strong growth in large-scale solar PV projects particularly 

in QLD and other eastern states.  In 2017, the CER indicated some 1,054 

MW of new capacity was accredited and expects around 2,600MW in 2018 

and a further 2,700MW in 2019 based on current announcements.
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Example: Territory Generation – Alice Springs

Battery capacity – 5MW / 3.3MWh

EPC contract by Vector Australia. (NZ parent).

Batteries by LG Chem (Korea).

Inverters by Siemens (Germany).

Control system by Yokogawa (Japan).

Mission: To support 12MW of PV in Alice Springs – 40% of 

demand, and growing. Provide increased system 

stability and allow displacement of expensive and 

polluting gas/diesel generation.



SA wind integration – Tesla’s largest battery.

• The SA Government called tenders for battery storage to integrate wind energy 

and provide fast-response system support.

• Over 90 bidders responded! Final bids due June 2017. Tesla founder Elon Musk 

famously bet on delivery in 100 days, or no charge ($50m+ bet). 

• In due course 100MW was awarded to the Neoen/Tesla partnership which 

proposed a 100 MW / 129 MWh system connected to the 100 MW Hornsdale

wind farm. Tesla made good on their bet in less than 100 days.
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*Chart and quotation from Giles Parkinson, Renew Economy, 23rd January 2018.

30MW/90MWh capacity used in the 

wholesale market as a form of price arbitrage, 

balancing wind output from the neighbouring 

Hornsdale wind farms taking advantage of 

spikes and dips, generating when supply gets 

tight, and making micro adjustments to supply 

and demand.

“It’s hard to be sure, but it might have made 

around $1 million over the two days from the 

wholesale market.”*



Tesla SA grid-scale battery integrated with wind farm.
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Taking advantage of the high performance that lithium-ion batteries provide (e.g. 0-100MW in 140 

milliseconds) the rest of the battery capacity – around 70MW, 39MWh – is contracted by the South Australia 

government specifically to deliver network services, such as frequency control (FCAS) at  time of system faults 

and problems. Jan’2018: first ever participation by wind energy (via battery) to FCAS market.
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Giles Parkinson, Renew Economy, 23rd January 2018.



The drivers of Australian distributed generation + storage:
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Source: Bloomberg New Energy Finance, 5th April 2016 New York Summit. 

Couple distributed renewables with the low price, high performance and speed 

of deployment of lithium ion batteries, and the result is compelling in Australia.
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Lithium ion used in EV’s and many other applications. 

Economy of scale is driving cost down relentlessly.
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….and the global production of lithium-ion 

storage batteries is yet to hit it’s peak. The 

pipeline in China is triple the pipeline in the 

rest of the world combined……Tesla’s 

Reno ‘Gigafactory II’ is still huge, but not 

the only one on such scale.



So what does a grid-scale battery look like?
Unobtrusive, no emissions to air or water, little noise, relatively easy to consent and 

quick to assemble and commission. 

Source: Fluence 22



The role and opportunity for grid scale lithium ion battery 

storage around the world.

Source: Fluence 23



Rocky Mountain Institute Battery Services Diagram.

Source: Rocky Mountain Institute – The Economics of Battery Storage 24
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Grid scale batteries in New Zealand in 2018. 

Alpine Energy -

Timaru

Counties Power / 

Genesis  - Tuakau

Vector - Glen 

Innes

Dominion Salt –

Lake Grasmere

Mercury -

Southdown

2016 2017 2016 2017 2018

36kw/143kwh 250kw/500kwh 1 / 2.3MWh 250kw/570kwh 1MW/2MWh

Demand response, 

R&D.

Demand response, 

power quality, R&D.

Distribution 

asset deferral, 

demand 

response.

Wind energy

integration

Arbitrage, 

ancillary

services, 

R&D

EMC/Carnegie S&C Electric Tesla Tesla Tesla
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The 2017 Transpower review : assumptions in the New Zealand context 
(1 of 2).

Source: Transpower ‘Battery Storage in New Zealand’- 2017. 26



27Source: Transpower ‘Battery Storage in New Zealand’- 2017.
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The future for grid-scale energy storage in New Zealand?

• Unlike in Australia, the ‘demand-pull’ to displace central station thermal with distributed 

renewable isn’t compelling in an economic sense. NZ tends to integrate wind energy 

with hydro to effectively provide storage.

• The conclusion of the RMI and Transpower is that the greater value for grid scale 

energy storage lies further down the electricity supply chain. 

• Vector’s Glenn Innes substation (and others pending?) is a tangible example of this. 

CEO Simon Mackenzie stated that their 1MW/2.3MWh would cost 70% of the 

alternative substation cost. This is an ‘distribution asset investment deferral’ play. 

• Now the Labour/Green government policy is to plan the transition to a 100% renewable 

electricity system by 2035. This may offer a fresh opportunity for grid scale battery 

storage to allow a greater penetration of intermittent wind energy than would otherwise 

be the case, and allow wind to participate in ancillary market services (frequency and 

voltage support, 6s reserves, demand reduction).

• If the NZ wholesale market moves to a 5 minute ‘gate’ this will also assist battery 

storage and wind to become more dispatchable.

• Some large commercial and industrial power users may be able to stack value in 

energy storage enough to make it ‘bankable’ by reducing network peak demand 

charges which otherwise set the bar for pricing. If this is integrated with rooftop PV and 

participation in demand reduction and possibly voltage support, data centre UPS, the 

value starts to add up…

• Site-specific wind applications: island locations or micro-grids – battery smooths ramp-

up and down, enables intermittent wind and PV to displace diesel. (Stewart Island?).
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Challenge for New Zealand wind industry: how to integrate 

larger quantities of intermittent wind energy without 

compromising stability or calling on fast-start thermals?
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Data: Texas (ERCOT) – Peter Cramton, U. of Maryland, Feb’2018.



Appendix: Mitsubishi Corporation and grid scale energy 

storage as a business investment.

2017 April 6th: “EnspireME”, 48MW -

the largest battery system in Europe. 

This battery system will be located in 

Germany and enable Eneco and 

Mitsubishi Corporation to supply 

sustainable reserve capacity to the 

European electricity grid.

2018 January 23rd: Delhi, 

India - AES India, Mitsubishi 

Corporation and Tata Power-

DDL India’s first grid-scale 

battery-based energy storage 

system 10 MW
(Image below of Masinloc, Philippines, similar design, also 

10MW, for reference).
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