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Solutions for Energy Storage
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Type of ESS by Industry
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Solutions for Peak-load shifting
and frequency regulation
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Peak-load shifting can be referred to as "peak shaving" or
"peak smoothing." The ESS is charged while the electrical
supply system is powering minimal load and the cost of
electric usage is reduced, such as at night. It is then
discharged to provide additional power during periods of
increased loading, while costs for using electricity are

increased. This technique can be employed to mitigate
utility bills.

Fluctuation of load contribute to unstable grid frequency.
Clou ESS helps grid system operators maintain constant
and smooth frequency. Energy storage based on lithium
ion battery provides reliable and fast frequency response

without being subject to fuel prices and with zero
emissions.



Solutions for Renewable Energy Integration

MW

el

H i
T

B

Source http://www.clouenergy.com/solution

ESS solution compensates for
intermittency of renewable
energy, such as wind and solar.
To compensate for wind and
sunshine’s variability and
instability, it provides stored
electricity to the grid and stable
power output from renewable
energy. ESS also provides a
energy delay, balancing and
backup, which applying smooth
power put generation.

» Reduces output variability
» Improves power quality



solution for off grid applications
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ESS solution can be used to
dramatically reduce reliance on
diesel generation, which
helping to cut fuel costs
significantly. Our ESS are an
ideal solution for off grid
applications as they can accept
a large depth of discharge,
making them suitable to
provide power during long grid
blackouts. Energy storage is
used to enhance the stability
and efficiency of off-grids by

decoupling the generation
source from the load.

Source http://www.clouenergy.com/solution



ESS in view of Experts

Until batteries can store enough power to allow solar
or wind to function without a backup power source,
fossil fuels will remain utilities” primary choice.

Others argue that the need for batteries is
overblown, that renewables can grow significantly
just by smarter use of the existing electrical grid

By Chris Martin & Tim Loh

bloombergbriefs.com/quicktake



http://www.awea.org/Issues/Content.aspx?ItemNumber=5452
https://www.bloombergbriefs.com/quicktake/

“The battery industry today is driven by consumer products like computers and mobile phones,”
said Claire Curry, an analyst at Bloomberg New Energy Finance in New York. “Electric vehicles
will be the driver of battery technology change, and that will drive down costs significantly.”

Grid-Connected Energy Storage Projects Worldwide

Pumped hydro dominates and batteries of all kinds are barely on the grid
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Source: US. Department of Energy Global Energy Storage Database
Note: As of May 31, 2016 Bloomberg @

“Utility-scale storage is the new emerging market for batteries, kind of where electric vehicles

were five years ago,” said Simon Moores, managing director at Benchmark Mineral Intelligence,
a battery researcher based in London. “EVs are now coming of age.”



DOE Global Energy Storage Database
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A Range of Technologies

The Liguid-Metal Battery

Potantial: Largs, inexpangive, aasy-to-consbruct
batterias that would allows unprecedented grid-scale
storace. Bacausa they are Tluld, they avoid the falluras
cormman to aolid-atate battertesa.

How they work: Constructed in big. modutar
contiingrs, the barteries” positive and Nag=ETive
slectrodess nre malted down, separatad by an
glectrodyte of molesn ealt, wihich lsts ions pass bhack
and Fforth so the battery can storo orrarogy

The Flovw Battery

Potantial: Like Hagukd meatal battarias, thass are gimesd
ot utlities and large-scale comemercial and military
powear storage applicatjions, Because thay ars
constructad im lsrpes tanks, the Bee and staraoge
capacity of the battery is constrainad only by the size
af Thie tank,

Howw they work: Elsctrolyees flow betweean conmaectad
t=nke through an slactrochamical cell that converca
chamical enargy to alactaoicily,

[

The Lithium-Sulfur Battery

Potantial: Sulfur is chazp, snd lithiom-sulfur batteries
havs a highoe anergy dansicy and redoced weaightL,
making them a possibby more povwearful, cheapear
replacemmant for thium-ion compaonents in proaduces
lilkg iFhones, cars and airpianes

Howe they work: By replacing one of the aloectirodes in
thig Fithium=-ion design wich 8 sulfur-hasesd version, this
battery boogis powar and reducas dhea rigl ot
owerhaating.

The Improved Lithium-lon Battery

Potential: Iv's still the standard-bearer, and lithium-ion
proporents balieve econoamiles of scale and
technological adevanoces will keep the workhorse
bzttary at this head of thepachk.

Howr they work: Positive and negative aslactrodas with
a lguwid electrolyte i bhetweasn



Regional Comparison of Cell Manufacturing Costs

Lowest Modeled Costs: China, Korea, and Mexico

‘ Modeled LIB Cell Cost Structures, Excluding Margins
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* Materials and labor constitute the key cost differences across countries.
* Labor costs are driven by location, whereas materials costs are driven by country and
company characteristics.




EV LITHIUM-ION BATTERY |
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Source: Bioomberg New Energy Finance Note: these figures are different than those forecast in our 2015 EV battery price
outiook_ We have updated our forecast battery demand growth figures, which impacts cost



Simplified LIB Manufacturing Value Chain

* Basic input * Purified input * Cathode and * Fundamental * Full battery pack
materials (e.g. materials ready for anode materials. functional, charge- comprised of
lithium, nickel, transformation retaining battery multiple cells,
cobalt, graphite, into cell * (TQ, cathode unit comprised of controls, thermal
etc.). components. materials quality cathode, anode, management, and

especially separator, physical
* Processed contributes to cell electrolyte, and protection.
materials are capacity and housing.
considered Critical overall
to Quality (CTQ), performance. « CTQ.
meaning the

materials’ purity
greatly influences
overall cell
performance and
production yields.

Sources:. Pike Research {2013); CEMAC cost analysis (May 2014].



SAN DIEGO, Feb. 24, 2017 /PRNewswire/

Today, SDG&E is showcasing the world's largest lithium-ion battery energy storage
facility in partnership with AES Energy Storage, which will enhance regional energy
reliability while maximizing renewable energy use. The 30 megawatt (MW) energy

storage facility is capable of storing up to 120 megawatt hours of energy, the energy
equivalent of serving 20,000 customers for four hours.



http://www.sdge.com/
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Order your Powerwall

How large is your home?

(a)

1 Bedroom 2 Bedrooms
10 KWh per day

| have solar power
\/ I'd like to install or add more solar power

\/ One day of backup power for my home
Lights, power outlets & fridge

® Entire home

We recommend
1 Powerwall

Order Summary

One 14 KkWh Powerwall battery $8,000
Supporting hardware $1.050
Price for Powerwall equipment $9,050

Includes an estimate of $830 GST

Requires $650 deposit for each Powerwall

Typical installation cost ranges from $1,150 to $2,900. This does not
include solar installation, electrical upgrades (if necessary), permit
fees, or any retailer / connection charges that may apply. Installation
cost will vary based on your electrical panel, and where you would
like your Powerwall installed. Installation will be scheduled after you

place your order.

Australia installation &8 Change Country

6+ Bedrooms

First name Last name
Email Phone

Installation Address

Credit Card Number

01 V 2017 w cvwv

CHARGE MY CARD $650 DEPOSIT

By placing this order you agree to the Powerwall Order Agreement and the
Customer Privacy Policy.



GROSS ANNUAL CAPA
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Quick Win Project “Energy Storage Giga Factory”
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