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BloombergBusiness &4 s Markets Insights Video

Solar Parks on Fertile Land

Are New Adversary of India’s
Farmers
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SINCE EARLY 2017/
THE MARKET ALMOST EXPLODED
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» May — China start-up of the
floating solar plant with 40 MW

» November — Masdar announces /
development of a 200 MW plant in Indones

with a potential pipeline of installations on 60
dams



DeCe
through SECI Expressions C
projects of floating solar

» April 2018 — The Maharashtra State Elec’rrici’r

Distribution Company invites Eol for 1000 M
floating solar on the Ujjani Dam.

»EtC.
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» Costs redu

fransportation costs
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Potential for on-site production of floate

~acilitation and acceleration of module installation
Orocess

_arge-scale modules that can be installed without crane
Robotic cleaning, especially of bird droppings
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FLEXIBLE SOLAR RECEIVERS ON CLOTH
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Morning Daylight Evening
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Solar Irradiance (w/m?)

SURPRISING OPV






THE FUTURE REQUIRES STORAGE!

» Worlawic
wind energy Is curtailec

\_/

»Solar cannot offer 24/7 energy supply
» Fluctuations can lead to grid instability

»Solar could become second grade
power



Typical Spring Day

ramp nee

\ 20 ~13,000 MW
N in three hours

over generation /
risk

THE DUCK CURVE



The'duck curve'is solar energy's greatest challenge
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as CI option
» 30+ years life time without
deterioration

» Costs substantially lower than Li-lon-
batteries
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r 10, 400 control compu’reys prevenhng overheahng
—ad ——F SRR s A= |
- 8 MW x 4 hours storage time = 32 MWh "

More than 600,000 battery cellsi-"‘i:sed to store energyand
integrate renewable into the power grid.







Comparison with other Technologies

Smallest volume per MW of stored thermal energy

Single 6m x
2.4m storage
unit normal
charge stores
29.92MWh

Eight 6m x 2.4m thermal
molten salt storage

units equal 30 MWh

thermal







Thermal Battery

Totally Transportable

= - e -\& - - - 1

Un-charged or fully charged
with 29.9 MWhof thermal
energy the Thermal

Battery can be transported
by road, rail or sea safely.




.... BY TRUCK (FOR MINI GRIDS)



98% - only 2% loss?7
80%7?

7077



Platte River Power Authority, CO Table 9.1 — Measured EES Parameters November 29, 2017/

System Parameter EES 1 EES 2 EES 3
(Rise Carr) (High Northgate) | (Harrowgate Hill)
Capacity 5292 kWh 200.3 kWh 105.9 kWh
(measured) | (measured) (measured)
Round Trip Efficiency (excluding parasitic 83.2%| 86.4 % 83.6 %
losses) 16.8% 13.6% 16.4%
Average Parasitic Load 29.5 kW 2.50 kW 1.77 kW

Round Trip Efficiency including parasitic

losses, assuming one charge/discharge
cycle per day

Response Time <1 minute < 1 minute <1 minute




Energy Retrieval

Viaia Brayton cycle (Gas) Turbineiwithoutifuel =justiby inducing
950°C heatiinto the ofithe (Patented)

Heat Exchanger installec
in the combustion chamber&=
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HEAT RECOVERY
STEAM GENERATOR

COMBUSTION
TURBINE
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can be efficiently used fc
cooling purposes with absorption chillers, e.g.

HVAC or cold storage. /







CCPP with AUR
steam turbine
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That is beating Li-lon electric efficiency, while the
efficiently usable thermal energy is a bonus.







