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Let’s start with where we are now

• 6 Renewable energy trends to watch in 2019

– Forbes.com
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Energy storage (1)

• Batteries at different scales

– We’re up to 100 MW already
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Not only about batteries

• Hydro

– Micro, pico, and pumped-storeage

• Biomass

• Hydrogen

• Superconducting flywheels

• Supercapacitors

• Smart grids
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Microgrids and AI (2)

• Quicker design, and better operation
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AI already for the larger (smarter) grid: 
Allowing for prosumers to participate
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Energy Blockchain and IoT (3)
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Grid parity and falling costs (4)

• Solar and wind have reached 
parity in both price and 
performance in many regions

– New technologies continue to hone 
their competitive edge
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Big commitments (5)

• Over 100 global cities get at least 70% of their 
electricity from renewables

– Over 40 operate on 100% renewable electricity

• 158 companies have committed to transitioning 
to 100% renewables
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Energy access advances in communities 
on the periphery (6)
• A billion people live without electricity

• Hundreds of millions have unreliable and 
prohibitively expensive energy sources

• seforall.org
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Transition trends are all opportunities 
for resilient communties
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Systems perspective

• Transdisciplinarity covering a range of 
engineering, sustainability, and scientific 
principles

Technology

Institutions

Economy

Society

Nature



Capital thinking.
Globally minded.

Strategic approach

Top-down

Bottom-up

Integration

Policy- and decision-makers

Communities / Society

Strategic intervention
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Case study: Microgrids

• A distinct, small-scale, resilient power grid that 
provides a platform for the integration of DERs 
and loads, and facilitates the use of DRPs

• But…

• It must be sized optimally
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Case study: Stewart Island

• Provide a cost-effective, environmentally-friendly, 
sustainable solution for the transformation of the Stewart 
Island’s fossil fuel-based energy economy into a 100 
percent renewable energy economy 
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Case study: Stewart Island
Possible multiple energy carrier grid
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Case study: Stewart Island
Possible multiple energy carrier grid
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The costs

Component Rated capacity Efficiency [%]
Lifetime 
[years]

WT 100 kW $120k/unit $100k/unit $4.6k/unit/year N/A 20

SC modules 3.23 Wh $32/module $32/module $0.5/module/year 95 10

Battery packs 7.5 kWh $630/pack $600/pack 20/pack/year 90 12

Electrolyser generic $1k/kW $1k/kW $20/kW/year 60 15

H2 reservoir generic $470/kg $470/kg $9/kg/year 98 20

Fuel cell generic $1.1k/kW $0.9k/kW $28/kW/year 50 5

Heat exchanger generic $100/kW $90/kW $2/kW/year 90 15

Hot water tank generic $0.5/L $0.3/L $0/L/year 96 15

Inline electric heater

generic

$1k/kW $1k/kW $8/kW/year 97 15

H2 refilling station

generic

$6k/kg H2/h $5k/kg H2/h $180/kg H2/h/year 95 20

Electric loads’ inverter

generic

$350/kW $300/kW $7/kW/year 90 15
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Verification of cost-effectiveness

• Levelised cost of electricity = NZ$0.20/kWh
– Existing electricity tariff = 0.26/kWh

• Levelised cost of hydrogen = NZ$6.97/kg H2

– NZ$8.91/kg H2 to NZ$14/kg H2

• Levelised cost of hot water = NZ$0.0091/L
– NZ$0.0077/L to NZ$2.8/L
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Visit our activities

• https://www.victoria.ac.nz/sustainable-energy-
systems

• https://www.facebook.com/Chair-in-Sustainable-
Energy-Systems-188584781734860


