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Significant technology and system development for the 
next 10 years in multiple market segments world-wide

Portable Power • Lithium-ion cell demand growing to 
$16Bn by 2018

• Requirements: dependable run time, 
fast charge, safe

Transportation • EV market for lithium-ion batteries 
expanding to $30Bn by 2020; $175B 
2025

• Requirements: Extended range, safe, 
affordable

Utility • Lithium-ion batteries will be one 
technology with a clear and possibly 
astronomical growth trajectory 
estimating $30B by 2020 to $400B by 
2030

• Requirements: Compact & modular, 
reliable, safe, affordable

Military • Lithium-ion battery demand driven by 
growing need for transport, surveillance 
& communications

• Requirements: lightweight, safe, long-
life, rugged, green

Mobility Revolution

• Technology 

Innovations

Change in the 

Economy

• Energy Security

• Oil Independence

• Government Support
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Market Forecasts – 3rd party
Marking Cadenza TAM assumptions (     for auto and     for grid)

CIMB  Malaysian 
Bank (bull)

Automotive 2020 2025

$25-30B $34-49B $175B $281B
CIMB  Malaysian 
Bank (base)
Panasonic

CIMB  Malaysian 
Bank (bull)
SNE Research

CIMB  Malaysian 
Bank (base)

$30B

Panasonic

Utility Grid 2025 2030

$95B $160B $400B
IHS Panasonic Citigroup

2020

$18B
IHS

$60B
Panasonic
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Sandia Study: Expecting fail safe battery systems at high energy density and low 
cost to win in grid storage markets…..and that safety will enable the high 
performance/low cost paradigm
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2006 – US CPCS largest recall in history 
4.1M Sanyo laptop batteries in Dell 
computers

2015 – Recalling 500k Hoverboards

2016 – Samsung Galaxy S7… now with 
follow-on on Note7 … discontinued 
product lines



DOE:

• To reduce U.S dependence on imported oil 
and increase national energy security

• To save money by cutting fuel costs for 
American families and businesses

• To protect US health and safety by 
mitigating the impact of energy production 
and use on climate change

• To spur innovation to build U.S. industry 
and jobs

The US national agenda involves energy security at the 
highest level, with innovation and time to market as levers

DOD/Pentagon:
• Integrating plans for climate change risks 

across all of its operations, from war games 
and strategic military planning situations to 
a rethinking of the movement of supplies 

• Predicting increased demand for military 
disaster responses as extreme weather 
creates more global humanitarian crises 

• Battery Goals to be achieved by 2022:

– $125/kWh

– 400Wh/l energy density
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US energy policy and programs are diffuse through 50 states and federal government



Cadenza is part of NYSERDA/New York State exploration 
of lower energy cost  and increased electricity reliability

NYSERDA framework

Soft Cost 
Reductions

Enhanced 
Revenue Streams

Manufacturing & 
Technology 

NYS Economically 
Viable Application

Cell Design & Packaging 
Improvements
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• 2016 “war on pollution” eliminated 335 factories & 400,000+ high-emitting 
vehicles = 198 “Beijing blue sky days”  (12 days in 2015) 

• China will spend $360B by 2020

– focus on wind and solar

– creating 13+M new jobs

• In parallel, the electric drive revolution is taking place:

2016:  507,000 xEV vehicles sold

2017 goal: 800,000 xEV

by 2025: 5,000,000 xEV will be deployed
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China is moving to energy self-sufficiency with 
renewables and nuclear while coal remains significant
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Fastest growing GHG emitter, India is looking at 
multiple solutions with energy storage at the core
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Product Name Tesla Powerwall 2 (DC) LG Chem Resu 10 LG Chem RESU 6.5 Redflow Zcell SimpliPhi PHI3.4 Smart-Tech battery Mercedes-Benz Energy Storage Home Leclanche Apollion Cube GCL E-KwBe 5.6 Delta Hybrid E5 ELMOFO E-Cells ALB52-106 Akasol neeoQube Ampetus "Super" Lithium Fronius Solar Battery DCS PV 5.0 BMZ ESS3.0 Pylontech Extra2000 LFP Aquion Aspen 48S-2.2

Product Image

Battery Type Lithium-Ion Lithium-Ion Lithium-Ion Flow (Zinc-Bromide) Lithium-ion (Lithium Iron Phosphate) Li-NCM (Lithium Nickel Cobalt Manganese) Li-Ion (NMC) Li-NCM (Lithium Nickel Cobalt Manganese) Lithium-Ion Lithium Ion Lithium Ion Lithium Ion (Lithium Iron Phosphate) Lithium-ion (Lithium Iron Phosphate) Lithium-Ion (Lithium Iron Phosphate) Li-Ion (NMC) Lithium-ion (Lithium Iron Phosphate) Aqueous Hybrid Ion

All In One unit?

			No

			(But does include DC-DC converter)

			

No No No No No No No No No No No No No No No No

Price (Estimated Retail pricing in AUD incl. 

GST, unless stated otherwise)
$8,000  $8,800 $6,600 $12,600 $5,150 (per individual battery module) TBD $9200 per 6.7kWh module $3,650 $8,500 $8,190 $12,000 $2,300 $15,550 $5,900 $7700  $1,999 per 2.4kWh battery $2,200 per stack

Nominal Storage 13.5 kWh 9.8kWh 6.5 kWh 10 kWh 3.4kWh 2.5kWh 6.7kWh 5.6kWh 6kWh 5.5kWh 5.5kWh 3 kWh 12kWh 5.12kWh 6.74kWh 2.4kWh 2.2kWh

Usable Storage Capacity 13.5 kWh 8.8kWh 5.9 kWh 10 kWh 2.75kWh  2kWh 5.4kWh per module 5.6kWh 4.8kWh 4.4kWh 4.95kWh 2.7 kWh 9.6kWh 5.12kWh 5.4kWh  1.92kWh per battery 2.2 kWh per stack

Pros

Advanced safety features minimise fire risk, 

extremely competitive price, impressive 

warranty

Can be used in both off-grid and hybrid setups, 

compact size, modular expansion.

Can be used in both off-grid and hybrid setups, 

compact size, modular expansion.

Safe chemistry (low fire danger compared to 

lithium ion), high depth-of-discharge, can 

tolerate temperatures up to 50 degrees C, easily 

recycleable, Australian owned & developed

American made, can be used in both off-grid and 

hybrid setups, compact size, modular expansion, 

10 year warranty, very high cycle life, BMS 

integrated into each battery

German engineered, high cycle life, expected to 

have 80% DoD after 10 years

German made, high quality, plug and play with 

SMA sunny island, expandable up to 12 modules
Low cost, comes in multiple colours, lightweight High cycle life

Can be used in both off-grid and hybrid setups, 

capable of a high rate of discharge, easy 

expansion,  intelligent BMS, developed in 

Australia using Kokam cells

German made, high cycle life and depth of 

discharge, 10 year warranty

High cycle life, very long warranty (15 years 

offered by Ampetus)
High cycle life, good power output

Australian engineered, rebuildable design, super 

charging capable BMS, wide operating 

temperature range, very high cycle life, IP67 fully 

sealed design  

High quality German made, plug and play with 

SMA sunny island, expandable up to 12 modules, 

and high 8kW continuous discharge power + 

surge. 

Safest Lithium Chemistry, Scalable, Integrated 

BMS, good cost-per-kWh

Great price-per-kWh, modular, environmentally 

friendly disposal, inherently safe chemistry (low 

fire risk compared to lithium ion), also 

available in a 24V version (Aspen 24S-83), which 

enables use of lower cost inverters and 

chargers.

Cons Not available yet. Battery is warranted to 45ºC ambient  Battery is warranted to 45ºC ambient 

Heavy. Question mark over DC-DC roundtrip 

efficiency (~80%). Requires a maintenance cycle 

once a week or so that takes the battery offline 

for a few hours. 

Relatively expensive Only works with SMA inverters Supported by limited number of inverters Low cycle life Designed to work only with Delta's E5 inverter TBD Only compatible with SMA inverters, expensive TBD

Can only be installed indoors, relatively short 

warranty compared to other lithium-ion 

batteries, expensive. 3 Phase only.

TBD Supported by limited number of inverters

Only 5 year warranty, currently only compatible 

with SolaX Power Hybrid inverters and 

Redbacks.

Heavy, low power output compared to lithium-

ion unless many battery stacks are purchased 

and linked together (increasing overall costs).

Weight 120kg 75kg 52kg 290kg 38 kg (per individual battery module) 37kg 95kg per module 47.5kg 74kg 41kg 62kg 53kg 176kg 48kg 95kg 27kg per battery 118kg per stack

Power 5kW steady, 7kW peak (10 seconds) 5kW steady, 7kW peak (3 seconds) 4.2kW steady, 4.6kW peak (for 3 seconds) 3kW steady, 5kW peak
3.1 kW steady, 4.1kW peak (multiply by number 

of modules)

Scales in increments of 1.25kW steady per 

battery module, to a maximum of 4.6kW steady
3.3kW steady, 6.5kW peak 3kW steady 3kW steady 5kW steady, 40kW peak 5kW 1.5kW steady, 3kW peak (10 seconds) 4kW steady 5kW continuous, 6.4kW peak   8kW steady, 16kW 3sec peak

2kW continuous per module (stacks with each 

additional module)

0.68kW steady, 1kW peak (stacks with each 

additional 2.2kWh pack)

Dimensions (WHD) 115 cm x 75 cm x 15cm 45cm x48cm x 23cm 45cm x 65cm x 12cm 50cm x 115 cm x 100cm 34 cm x 35 cm x 20 cm 47cm x 43cm x 29cm 67cm x 53cm x 47cm  53cm x 17cm x 70cm 55 cm x 59cm x 20cm 37cm x 23cm x 32cm 46 cm × 46 cm x 28 cm  44cm x 13 cm x 68 cm 57cm x 95cm x 61cm 55cm x 55cm x 22cm 64cm x 45cm x 42cm  37cm x 13cm x 43cm 33cm x 93 cm x 31cm

Cycle Life (Not provided) @ 100% DoD 3200 cycles @ 90% DoD 3,200 cycles at 90% DoD 3,650 cycles at 100% DoD

			0ºC to 43ºC: 10,000 cycles at 80% DoD 

			-5ºC to 49ºC 5,000 cycles at 100% DoD

			 

			

8,000 cycles @ 80% DoD 6,000 cycles @ 80% DoD 2,555 cycles @ 100% DoD 6,000 cycles @ 80% DoD 8,000 cycles @ 80% DoD 7,000 cycles @ 90% DoD 10,000 cycles @ 90% DoD 8,000 cycles at 80% DoD 5,000 cycles @ 100% DOD 5,000 cycles @ 80% DoD  4,000 cycles at 80% DoD 3,000 cycles at 100% DoD

Round Trip Efficiency 91.8% 95% 95% 80% 98% 97% 97% 95% 90% 96% 98% 95% >90% 99% 97% TBC 90%

Off-grid Capable? Yes Yes Yes Yes Yes Yes
Yes, with Sunny Island or Struder 

inverter/charger
Capable, but designed for on-grid Capable, but designed for on-grid Yes Yes Yes Yes Yes Yes, with Sunny Island EPS capable with SolaX Power inverters Yes

Designed for indoor or outdoor 

installation? (IP rating)

Indoor/Outdoor (IP 67 for battery and 

electronics,  IP56 for wiring)
Indoor (IP 55) Indoor (IP 55)

Can be installed indoors, but outdoor 

installation is recommended (IP 43)
Indoor (IP 54) Indoor (IP 20) Indoor (IP 21) Indoor (IP54) Indoor/outdoor (IP 54) Indoor (IP 21)  Indoor (IP 50) Indoor (IP 21) Indoor (IP 20) Indoor/Outdoor (IP 67) Indoor (IP 21) Indoor (IP 20) Indoor (IP 22)

Operating temperature range -20°C to 50°C -10°C to 45°C -10°C to 45°C 10°C to 50 °C -20° to 60°C 6°C to 44°C 0°C to 45°C -20°C to 50°C 0°C to 50°C 0°C to 45°C 0°C to 40°C 0°C to 45°C 5°C to 35°C -5°C to 45°C 0°C to 45°C -10°C to 50°C -5°C to 40°C

Reposit Ready? Reposit tell us it will be compatible. Yes, with Sungrow SH5K Hybrid inverter Yes, with Sungrow SH5K Hybrid inverter Capable – working with Reposit to deliver
Yes, when used with any suitable 48V inverter 

(such as SMA, Sungrow, Solax etc.)
TBD No No TBD

Yes, when used with any suitable 48V inverter 

(such as SMA, Sungrow, Solax etc.)
No Yes No

Yes, when used with any suitable 48V inverter 

(such as SMA, Sungrow, Solax etc.) 
No Capable – working with Reposit to finalise

Can be paired with inverters that are Reposit 

ready

Both single and three phase compatible? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 3 Phase Only Yes Yes
Single phase inverters currently, 3 phase planned 

for future
Yes

Warranty

			10 years unlimited cycles. 70% capacity at 

10 years (Solar self-consumption/ backup only)

			Other Applications: 10 years or 37.80 MWh 

throughput

			

60% capacity at 10 years or 30,000 kWh 

throughput whichever comes first

60% capacity at 10 years or 20,000 kWh 

throughput whichever comes first

Warranted total energy throughput 36.5MWh or 

a maximum of 10 years, whichever comes first. 
10 years 10 years 10 years 7 years 5 years

10 years - if registered and connected to the E-

Cells portal. If not, warranty is 5 years or 4,000 

cycles, whichever comes first

10 years
15 years 'extended' warranty offered as 

standard by Ampetus

5 years if purchase is registered with Fronius 

within 30 days, otherwise 2 years.
10 years 10 years 5 years product warranty

5 years full warranty, 3 extra years partial 

warranty

Warranty Document Supplied? Yes Yes  Yes  Yes Yes No No Yes No No No Yes Yes No No Yes No

Total warranted kWh (max 2 cycles per 

day)

37,800 (to cycle more than once per day you'd 

have to be using it for 'other applications' as per 

the warranty)

30,000 (hard limit in warranty) 20,000 (hard limit in warranty) N/A (Only warranted for 1 cycle per day) 20,075 (implied) TBD 32,400 (implied) N/A (Warranted for 1 cycle per day for 7 years) 17,520 (implied) 32,120 (implied) 34,650 (implied) 16,930 			35,040 (implied)

			

25,600 (implied) 27,000 (implied) 7.008 (implied) 6,600 (implied, based on 5 year warranty)

Cost per warranted kWh (max 2 cycles per 

day)

N/A (hard limit in warranty for high cycle 

applications)
N/A (hard limit in warranty) N/A (hard limit in warranty) 			N/A (Only warranted for 1 cycle per day)

			

$0.27 (+ inverter cost) (and < 43ºC) @ 2 cycles 

per day
TBD $0.28 (+ inverter cost) @ 1.6 cycles per day N/A $0.49 (+ inverter cost) @ 2 cycles per day $0.25 (+ inverter cost) @ 2 cycles per day

			$0.35 (+inverter cost)

			@1.9 cycles per day

			

$0.14 (+ inverter cost) @ 1.8 cycles per day 			$0.44 (+ inverter cost) @ 2 cycles per day

			

$0.23 (+ inverter cost) @ 1.4 cycles per day $0.29 (+ inverter cost) @ 1.4 cycles per day $0.29 (+ inverter cost) @ 2 cycles per day $0.33 (+ inverter cost) @ 1.6 cycles per day 

Total warranted kWh (1 cycle per day)

37,800 (assuming most people will want to use 

'other applications' such as off peak charging 

and Reposit)

26,089 17,897 36,500 10,037 TBD 19,710 11,994 8,760 16,060  18,067 11,880 			17,520

			

18,688 19,710 3,504 			4,015 (based on 5 yr warranty)

			

Cost per Total warranted kWh (1 cycle per 

day)
$0.21  (+ inverter cost) $0.33 (+ inverter cost) $0.37 (+ inverter cost) $0.35 (+ inverter cost) $0.51 (+ inverter cost) TBD $0.47 (+ inverter cost) $0.30 (+ inverter cost) $0.97 (+ inverter cost) $0.51 (+ inverter cost) $0.66 (+ inverter cost) $0.19 (+ inverter cost)

			$0.89

			(+ inverter cost)

			

$0.32 (+ inverter cost) $0.39 (+ inverter cost) $0.57 (+ inverter cost) $0.55 (+ inverter cost)

Product Name SolaX Lead Carbon Panasonic LJ-SK84A Enphase AC Battery Magellan HESS GridEdge Quantum SENEC.home Li 10.0 Sonnenbatterie ZEN Freedom Powerbank FPB16 ABB REACT PowerOak ESS SolaX BOX Ampetus Energy Pod Samsung ESS AIO Sunverge SIS Alpha-ESS ECO S5 Fusion Power Systems Titan-3 BYD Mini ES

Product Image

Battery Type Lead Carbon (Pb-C) Lithium Ion Lithium Ferrite Phosphate Lithium-Ion (lithium-mananese-cobalt-oxide) Sodium Nickel Chloride Lithium Ion Lithium-ion (Lithium Iron Phosphate) Lithium-ion (Lithium Iron Phosphate) Lithium-Ion Lithium-Ion Lithium-ion (Lithium Iron Phosphate) Lithium-ion (Lithium Iron Phosphate) Lithium Ion (Lithium Manganese Oxide) Lithium-Ion Lithium-ion (Lithium Iron Phosphate) Aqueous Hybrid Ion Lithium Iron Phosphate

All In One unit? Yes Yes
Yes (includes microinverter - requires 1 Envoy-S 

comms unit per install)
Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Price (Estimated Retail pricing in AUD incl. 

GST, unless stated otherwise)
$6,990 $11,900 $2,000 (fully installed) $20,600 $20,000 $20,860 $30,500

			$21,750 (fully installed)

			 

			

TBD $13,050 $14,100 $11,385 $12,000 $26,000 (Fully installed) $12,375 $13,750 $8,400 fully installed

Nominal Storage 6kWh 8kWh 1.2kWh 12.8 kWh 9.6kWh 10kWh 16kWh 16 kWh  2kWh 12 kWh 14.4 kWh 14.4kWh 7.2kWh 11.6kWh 14.4 kWh 8kWh 3.75kWh

Usable Storage Capacity 4.5kWh 8kWh - degrades to 4.8kWh after 10 years
1.14kWh per single modular battery (designed to 

be scalable)
11.52 kWh 7.68kWh 10kWh 16kWh 14.4 kWh

2kWh base unit, expandable in 2kWh modules 

up to a max of 6kWh
9.8 kWh 11.52kWh 11.52kWh 6.48kWh 9.86 kWh 12.96 kWh 8kWh 3kWh

Pros High performance with partial charging

Simple 'AC Coupled' installation, 7 Year parts & 

labour warranty, 10 year (60% SoH) battery 

performance warranty.

Simple installation, easy to add more batteries 

to increase storage capacity. Great $/kwh if 

cycling twice per day.

Australian owned and developed, Reposit 

Ready, has backup capability, rugged design for 

Australian environment, can be expanded to up 

to 19.2 kWh

Wide operating temperature range, great power 

output
Made in Germany, 100% DoD, high cycle life

Made in Germany, 100% DoD, long cycle life, 

great warranty

Good power output, designed for totally off-grid 

usage
100% claimed DoD, long cycle life Good cycle life

7” Touchscreen + Wi-Fi, Dual Solar inputs up to 

6kW, Automatic blackout protection and free 

remote monitoring (App & Web).

Good power output, built in voltage regulator, 

patent-pending voice control

Good value if you have an application that 

discharges up to 3x per day. 

Has backup capability if grid goes down, 

extremely high surge power (8.5kW for 30 

minutes), very long lifespan. Good $/kwh if 

cycling twice per day.

High cycle life and depth of discharge, relatively 

compact size

Environmentally friendly disposal, inherently 

safe chemistry (low fire risk compared to lithium 

ion), high depth-of-discharge

			Compact, Efficient, Grid tie inverter agnostic

			

Cons
Only two year warranty at 75% DoD, low cycle 

life, heavy

Low power output compared to other lithium 

batteries

Very low power output per battery, not 

available until mid 2016.

Heavy, expensive initial cost, battery 

performance and DOD is benchmarked against a 

low temperature (25 deg C)

Expensive, heavy Low power output - 2.5kW max, expensive

Relatively low power output - max 3kW 

continous single phase, 3.3kW three-phase (5kW 

peak), expensive

Battery warranty is 10 years but the control 

system is only warranted for 5 years 
Low maximum storage, low power output

Battery warranty is 10 years but the control 

system is only warranted for 5 years
Expensive, heavy Heavy Expensive for daily cycling Heavy Heavy Very heavy Expensive

Weight 380kg 159kg 25kg ~260kg 180kg 150kg 263kg TBD
67kg for base 2kWh module, add 37 kg for each 

additional module
185kg 250kg + 310kg 194kg 300 kg 180kg 614kg 96kg

Power 4.6kW on grid, 3kW peak in backup mode   2kW steady
260W per battery (stacks with each additional 

battery)
5kW steady 4.5kW steady, 9kW peak 2.5kW steady

3kW (single phase) or 3.3kW (three phase) (5kW 

peak)
5kW 1.5kW steady/1.8kWh peak 3kW steady, 4.5kW peak

4.6kW grid connected / 6.0kW peak in backup 

mode
5kW steady, 6kW peak 4kW 5kW steady, 8.5kW peak 5kW steady 3.5kW steady 3kW on grid/2kW off grid

Dimensions (WHD) 112 cm x 36cm x 53cm 96cm x 138cm x 27cm 39cm x 32.5cm x 22cm 70cm x 180 cm x 65cm 70cm x 125cm x 56 cm 53cm x 112cm x 40cm 64cm x184cm x 22cm 80cm x 180cm x 58cm 98cm x 74cm x 22cm 71cm x 90cm x 35cm 68cm x 162cm x 65 cm 70 cm x 130 cm x 55 cm 28cm x 120cm x 114cm 86cm x 186cm x 36cm 60cm x 116 cm x 60 cm 81cm x 185cm x 70cm 68cm x 61cm x 25cm

Cycle Life 2000 cycles at 75% DoD

3650 cycles @ 100% Depth of Discharge (DoD) 

and a 60% State of Health (SoH) warranted for 

10 years.

7300 cycles at 95% DoD 4,000 cycles at 90% DoD 3,500 cycles at 80% DoD 12,000 cycles at 100% DoD 10,000 cycles at 100% DoD 6,000 cycles at 90% DoD 4,500 cycles at 100% DoD 6,000 cycles at 80% DoD
4,000 cycles to 80% DoD (80% capacity 

remaining)
4,400 cycles at 80% DoD 6,000 cycles at 90% DoD 8,000 cycles at 85% DoD 6,000 cycles at 90% DoD

3000 cycles at 100% capacity, 1000 additional 

cycles at 80% capacity, 1000 additional cycles at 

70% capacity (total 5000 cycles)

6000 cycles at 80% DoD 

Round Trip Efficiency 85-90% 93% 96% 97% 95% 95% 93% single phase, 96% three phase TBD 94% TBD 97% 97% 95% 96% 95% 94% 98%

Off-grid Capable? Yes – With 2 AC outputs (Grid/Backup) No No No Yes No - backup only No - emergency backup available Q2 2017 Yes - designed specifically for it TBD Yes Yes – With 2 AC outputs (Grid/Backup) Yes Yes No Yes TBD Blackout protection available for essential loads

Designed for indoor or outdoor 

installation? (IP rating)
Indoor (IP 20) Outdoor (IP 54) Indoor (IP 20) Indoor/Outdoor (IP 54) Indoor/Outdoor under cover (IP 43) Indoor (IP 21) Indoor (IP 21) TBD Indoor (IP 21) Indoor (IP 21) Indoor (IP 20) Indoor (IP 42) Indoor/Outdoor (IP 54) Indoor/Outdoor (IP 54) Indoor (IP 21) Indoor/Outdoor (IP 56) Indoor (IP 32)

Operating temperature range -20°C to 50°C 0°C to 40°C -20ºC to 45ºC 0?C - 45?C -20°C to 60°C 0°C to 40 °C 5°C to 40 °C TBD 0°C to 40°C 0°C to 40°C -10°C to 50°C -25 to 60°C -10°C to 40°C -20°C to 50°C 0°C to 40°C -5°C to 50°C 0°C to 40°C

Reposit Ready? Capable – working with Reposit to finalise No Yes Yes No Planned
No - they have their own software that 

competes with Reposit
TBD TBD Planned for the future Capable – working with Reposit to finalise TBD No

No - Sunverge have their own software that 

competes directly with Reposit
Not currently - planning to add in future No Currently not available

Both single and three phase compatible?
Single Phase, can install multiple units for 3 

phase sites if required

Single phase output; can install multiple units for 

3 phase sites if required
Yes. Only single phase Only single phase Yes Yes TBD TBD Only single phase

Single Phase, can install multiple units for 3 

phase sites if required
Yes Yes Yes Single phase only TBD Yes

Warranty 2 years

			10 years (performance)

			7 years (product)

			

10 years
5 year inverter warranty, 10 year battery 

warranty
5 years 10 years or 12,000 cycles, whichever comes first 10 years or 10,000 cycles, whichever comes first

5 year inverter warranty, 10 year battery 

warranty
TBD

5 year product warranty, 10 year battery 

warranty
5 years 5 years 5 years 10 years

5 years product warranty, 10 years battery 

performance warranty (extendable to 20 years)

8 years on full system including enclosure, 

inverter, charge controller and batteries
10 years battery. 5 years balance of systems

Warranty Document Supplied? No Yes No No No No No No No No No No Yes (pages 56-61) Yes No No No

Total warranted kWh (max 2 cycles per 

day)
9,000 (implied) N/A (not warranted for >1 cycle per day) 8,322 (implied) 			42,048 (implied)

			

26,880 (implied) 73,000 (implied) 116,800 (implied) 52,560 (implied) TBD 35,040 (implied) 			42,048 (implied)

			

42,048 (implied) 23,652 (implied) 71,978 (implied) 47,304 (implied) 27,000 (implied) 10,950 (implied)

Cost per warranted kWh (max 2 cycles per 

day)
$0.78 @ 1.8 cycles per day 			N/A (not warranted for >1 cycle per day)

			

$0.24 @ 2 cycles per day 			$0.49 @ 2 cycles per day

			

$0.74 @ 1.9 cycles per day $0.29 @ 2 cycles per day $0.26 @ 2 cycles per day $0.41 @ 2 cycles per day  TBD $0.37 @ 2 cycles per day  			$0.34 @ 2 cycles per day

			

			$0.27 @ 2 cycles per day

			

$0.51 @ 2 cycles per day $0.36 @ 2 cycles per day 			$0.26 @ 2 cycles per day

			

$0.51 @ 1.71 cycles per day $0.77 @ 2 cycles per day

Total warranted kWh (1 cycle per day) 4,927 20,440 4,161 			21,024

			

14,016 36,500 58,400 26,280 TBD 17,520  			21,024

			

21,024 11,826 35,989 23,652 23,360 5,475

Cost per Total warranted kWh (1 cycle per 

day)
$1.42 $0.58 $0.48 			$0.98

			

$1.43 $0.57 $0.52 $0.83 TBD $0.74 			$0.67

			

			$0.54

			

$1.01 $0.72 			$0.52

			

$0.59 $1.53

70% of Australian solarized homes need energy 
storage; prediction that ESS outstrips solar by 2025

https://www.solarquotes.com.au/battery-storage/comparison-table/


Safety 

Cost

Energy 

Three unmet market needs for lithium-ion battery technology:

Costs need to beat current solutions
- prices at $350/kWh provides access to limited segments today 
- but reaching $125/kWh delivers profitability across all markets
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Safety 

Cost

Energy 

Three unmet market needs for lithium-ion battery technology:

Safety means no fires propagating upon failure
– new standards require non-cascading structures (UL1973)
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Safety 

Cost

Energy 

Three unmet market needs for lithium-ion battery technology:

Devices and systems are currently limited by energy density 
- how much battery power can fit into a given space and how far does that get me  -

- 300 Wh/L being competitive in large cells and 
- 500Wh/L changes the paradigm
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Current technology stage: completed platform entering 
into product demos and early commercialization 2017-18
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2017 Cadenza Innovation EV Demo
Fiat 500e, 35kWh, 96 Cadenza Cells
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2017-18: NYSERDA is betting on a technology solution: 
Cadenza cells optimized into grid modules for peak-shaving
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LG SDI Cadenza

Model R800 R1000 Mid V High V C-2017 C-2018

Energy [kWh] 137 166.4 56 56 195.4 221.7

Wh/L 139.4 153.9 46.9 93.7 162.8 184.8

Nominal 
Voltage [V]

725.2 880.6 710 947 725.2 725.2

Operating 
Voltage [V]

588 – 823.2 714 – 999.6 576 – 787 750 – 1050 600 – 830 600-830

Configuration 196s3p 238s3p 192s3p 256s1p 200s2p 200s2p

Battery Storage Rack 

Manufacturer

Region USA '17 Canada '17 USA '17 Canada '17 USA '17 USA '18

Rack Capacity 137kWh 166kWh 56kWh 56kWh 190kWh 220kWh

Large OEM1 Large OEM2
Cadenza 

DEMO
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2020 forecasts indicate that China will expand 6x to 
manufacture more than 60% of global Li-ion batteries
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Significant recent examples of capital deployment in 
energy storage indicate we are hitting the tipping point

Electric Vehicle Players

– Volkswagen will invest $3.7-billion in e-mobility and digitalization

– Ford is investing $4.5 billion to add 13 electrified vehicles 

– Mercedes-Benz to electrify all model series through $7.8 billion R&D investment

– Apple offers $1.8 billion for McLaren Technology Group (EV knowledge)

Grid/Home Storage Initiatives

– Total purchased battery maker Saft for $1.1 billion

– GE invests “double-digit million-Euro sum” in storage firm Sonnen

Supply Chain Growth

– Albemarle, FMC, Sociedad Química y Minera and Tianqi Lithium  (Lithium) 

– Katanga, Lundin Mining, First Qvantum and Vale Inco (Cobalt)

– Syrah Resources opening world’s largest Graphite mine (Carbon)



Map imaged sourced from Routledge (Taylor & Francis Group) 

Flake Graphite
Battery Anode Material

100+M tons  



Already increasing technology adoption rates are projected 
to grow even faster driven by the large millennial generation 
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Solar PV boom underestimated by nearly all

21

Cumulative Installed Solar PV Capacity, Global

source: International Energy Agency and IMF



• Taking cost out of the traditional system in a 
simplified design

• Inventing and enabling low cost components and 
systems (with partners)

• Use of readily available and known components

• Launch new materials into known mass-
production platforms

World-leading safe high energy density in large cell

• For Grid: smaller footprint, ease of operation

• For Auto: smaller, flatter, cells inside crash zone 

Lowest cost platform for EV, PHEV and grid storage
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Low cost, well defined safety, high energy density designed 
for end market in acceleration phase – lots of opportunity!


