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All India and Regional SOLAR Generation
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All India and Regional WIND Generation
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All India Wind and Solar Generation
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Gujarat's Renewable Energy Generation Trend (Solar & Wind) on
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Seasonal variation of wind generation in Tamil N&g

Tamilnadu Wind Energy as a Percentage of Energy Consumption
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Assumptions =0==Generation with curtailment
Battery Rating: 10 MW,
60 — 40MWh
Efficiency: 85% === Generation without curtailment
Depthof Discharge80%
50 .
Battery Operation
40 »-=Wind Generation with Battery
Output
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Use of battery storage in wind farm in Ta

70
Assumptions =0==Generation with curtailment
| Battery Rating: 20 MW, .,
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Enhanced Frequency Response (Hi#dR
out in UK In 2016

ABattery storage has dominated the outcome of the
bl A2yl DNARQA Hnna?2 9y
Response (EFR) tender, with the technology to be
used for balancing services at grid scale for the first
time in the UK.

AThe majority of the bids were for battery assets and
of the 64 unique sitetaking part, 61 are for this
technology, while just two are for demand reduction
and one from thermageneration.
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Enhanced Frequency Response (E

AThe winning tenders were awarded to:
AEDF Energy Renewables (40MW)
AVattenfall (22MW)

ALow Carbon two projects (LOMW & 40MW)
AE.ON UK (10MW)

AElement Power (25MW)

ARES (35MW)

ABelectric(10MW)

AContracts were awarded on a four year term which
National Grid says will give providers the certainty that
they need to develop the technology.
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UK National Grid Project findings

Tender Summary
A On the 15th July 2016 the first EFR Key Lessons Learned

tender round closed. National Grid
received tenders from 37 different  * Fastfrequency response has many nuances
t N2 GARSNEAESZ | ONE & a * Tensiant periggl, gpciietighs Suig e
A Thecost benefit analysis showed that Robustness in algorithms is critical
under the Gone Green future energy * Datais never 100% guaranteed
scenario, by 2020 and with the * Limitations on protocols
implementation of the EFCC project,+ Trade off between speed and reliability is difficult to manage
the potential cost saving to « Greater understanding of behaviour during a frequency event
consumers would be approximately  « Aisoin the equipment used to measure frequency
£200m per annum and the * \WAMs has been instrumental in delivering this project
investment in battery storage plus » Archive of test data, evaluation, quickly collecting post-event data for analysis
solar PV is in the order of £69k to
£656K.
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Neoen- TeslaHornsdale

Project overview: key stakeholders

Gevernment Spansor

N EOEN Services provided by the battery: X
BOUNDLESS ENERGY — Energy (arbitrage) of St Mustratia

— FCAS regulation (Lower and Raise REG) Approvals Homsdale Wind Farm

— FCAS contingency (6sec, 60sec and 5min services) ¢ ‘;, AEM Homeaale PowerResene

_ Participation in SIPS Ao secescomson NEOEN

Performances:
— HPR is the first FCAS regulation provider using another technology than conventional synchronous generation
— Compared to conventional generators, the battery’s response is both quicker and more precise:

Partly contracted with the South Australian
Government:

Accuracy and speed of regulation FCAS
response — Hornsdale Power Regerve

Accuracy and speed of regulation FCAS

— 70MW/10MWh are dedicated to providing services for the grid and SA 07~ #/ge conventonal steam tubine
Government

— 30MW/119MWh can participate freely in the NEM (Australian Electricity s
Market).

French renewables develop@teoenhas reported the firstquarter 2020 revenue 0€95.8 million ($104.6 million), an increase of 61% compared to th
same period last year. While the key factor behind the surge was the early generation revenue from its assets commissi@@&6,ianother major
factor was an unprecedented increase in storage revenues earnedlstralia.Inthe March quarterb S 2 Stgtabsiorage revenue came te21.6

million ($ 23.6 million)c almost all of it from theHornsdalePower Reserve in South Australia (SA)p frome4.2 million ($ 4.6 million) in the first
quarter of 2019.After a tornado in late January pulled down the Heywood interconnector between SA and Victoria, SA was islanded
from the rest of the Australian grid for 18 days. Upon the request of the Australian Energy Market Operator (AEMO), Ne o e n 6 s
Hornsdale big battery and two other smaller batteries in the state i Dalrymple ESCRI and Lake Bonney 1 assumed critical roles
during this period in maintaining the gridés reliability while Kk
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https://www.pv-magazine-australia.com/2020/02/19/victoria-decides-to-go-it-alone-on-transmission-to-unlock-more-large-scale-renewables-and-batteries/
https://www.pv-magazine-australia.com/2019/01/16/south-australia-welcomes-30-mw-8-mwh-battery/
https://www.pv-magazine-australia.com/2019/10/11/south-australias-third-big-battery-energized/
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