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Tremendously LOW 4.8¢/KWh
Solar Price In Peru,
Unsubsidized

February 25th, 2016 by Guest € ontributor

peru recently awarded 185 megawatts (MW) of new solar photovokaic (PV) contracts Ina
renewable energy sollcitation, at record-low prices for a nation not offering any w@x breaks for
cuch development.

of the 185 MW of new project capacity, 144 MW relateste a bid (rom Engl Greso Powyer at
£47.98/MWh (megawan-hours); and 40 MW relates 10 @ bid from Enersur at $48,50/MWh.

Notably, the projects aren't expected 10 e bullt untl 2017 —when solar PV prices are expected
\g be notably lower. herice the lower bids and contracts.

According to the press rejease from Peru's Supenvisory Agency for Energy and Mines
(Osinergmin), the Enel Green Power contract is for the provision of 415 gigawatt-hours (GWh)
of electricity 8 year from the company's planned Rubi solar PV project atthe sforementioned
price of $47.08/MWh. The Enersur contractis for the provision of 108 GWh of electricity a year
from the planned Intipampa solar pV project at $48.50/MWD,

pelivery of electricity from the projects is currently setto begin by the end of 2018 — if the
terms of the contracts are (o pe met.

Along with the abcve-memmned solar energy projects. 4 wind energy projects were awarded
contracts following the recent solicitation. Contract prices for these projects ranges fram
536.84—37.831MWh. in additian, a number of hydroelearic and biomass projects were awarded
contracts as well-

e ——
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New low for wind energy costs: 14
Morocco tender averages $US3 0/MWh

By Giles Parkinson on 17 January 2016

The north African country of Morocco has achieved a new low for wind energy costs, | L= Primt

The pricing — revesled by jts energy ministry at 3 ministerial round table at the Internationa| Renewable
Energy summit in Abu Dhapj

concessional finance,

Abderrahim gy Hafidl, vice Mminister of energy and environment, described the result as ‘extraordlnary"
and “amazing” and said it pointed to 3 “real revolution” in the means of producing €nergy. Some bids in
the US have been in and around $US25/Mwh, although these have been boosted by a 3p per cent
production tax Credit,
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offshore wind costs hit

published ont 06/07/2016, 10:57am

Two 350MW arrays in the Netherlands will supply
power at €87/MWh, beating the next cheapest project
by miles

By Megan parby

pong Energy hasseta record low price for offshore
wind power in 2 - ino bid to build tWO arrays off
the coast of the Netherlands.

The Danish company committed 10 supply electricity at
€7Z.70[MWh (USS80 .40), not including fransmission

A S

costs. The cabies will add about €14/MWh, experts say-

That beats an industry goal of bringing costs below
€100/MWh by 9020. The closest any rival had previously
come was €103/MWh by vattenfall in penmark last
year.

“twas a result that was well beyond anyone’s
expectations," said Oliver JoY spokesperson for the
European wind Energy Association.
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Vattenfall wins tender to build the largest wind
farm in the Nordics

By Megan parby

Today, Vattenfall has won the tender to build Danish Kriegers Flak, a 600 MW offshore wind farm in the
pong Energy has st g Baltic Sea. The winning bid was EUR 49.9 per MWh, which is among the lowest costs in the world for
wind power in a winnl offshore wind power. ””’"' '
the coast of the Nethe

“The announcement is an essential milestone for our ambition to increase our production of renewable power.

The Danish company ¢ The costs of offsho| We are already the second largest offshore player globally. The winning bid of EUR 49,9 per M

Df

Wh proves that
€72.70/MWh (US$80.4/ SRl BLOoMBENG Vattenfall is highly competitive and brings down the costs for renewable energy’, Says Magnus Hall, CEO
W’Es will’ Vattenfall.
B i

That beats an indust! > Em:l, 'Gosden  Kriegers Flak will be Denmark’s largest offshore wind farm and can supply 600,000 Danish households with
€100/MWh by 2020.° 14 SEPTEMBER 2016 | renewable energy — corresponding to 23 percent of all households in Denmark. Vattenfall's investment in Kriegers
come Was €103/MW Flak will be EUR 1.1 = 1.3 billion, pending a final investment decision.

year. he cost of buy

anew low, wi “This is exciting news. I'm very proud of our people in the Wind organisation who once again delivered a winning
1t was a result tha contracts to by - bid. Vattenfall has won the three |atest offshore wind tenders in Denmark; Homns Rev 3, Danish Near Shore and

e entd e Kriegers Flak, equivalent to the energy consumption of 55 percent of the Danish households”, says Gunnar
expectations,” sai€ _over €60 (£51) per ~ Groebler, Head of Vattenfall Wind.
European wind Enessy
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The construction of the 1.5GW Hollandse Kust

Zuid offshore wind farm has started. The first

vessel transporting foundations to the

construction site departed today. Over the next

two years, the world'’s first subsidy-free offshore

wind farm will be built off the Dutch

coast. The

fossil-free energy generated by the wind farm will

penefit both households, businesses and

industrial partners.
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How Did shenzhen, China Build World’s Largest

Norwa Electric Bus Fleet?

a Lu Ly, Lulu Xue and Weimin Zhou - April 04, 2018
e
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The southeas! |in conjunction with Fjellstrand, a Norwegian shipyard, Siemens has developed the

-1 [5] Text Size
r technology for the world's first electrically-powered car ferry. The fact that the
conneCls Ho electric ship, which will enter service in 2015, causes no carbon dioxide emissions Share this page: 7] B3 @ (3 | »
ina, annol is in part due to the electricity mix in Norway.
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AIRBUS PUTS ELECTRIC E-FAN TRAINER INTO PRODUCTION IN PAU

& Dave Calderwood © May 1, 2015
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Sycdney and Paris, 27 July 2022

Neoen and Tesla deliver innovative inertia services at
Hornsdale Power Reserve big battery in Australia

« Negen's 150 MW / 183.5 MWh battery storage facility Hornsdale Power Reserve (HPR) in South Australia has secured approval from the

Australian Energy Market Operator (AEMO) to deliver inertia services lo Auslralia’s National Electricity Market

» HPR is the first big battery in the world to deliver grid-scale inertia services. thanks to Tesla's pioneering Virtual Machina Mode technoloay

« Batteries now have the capacity to provide these services at scale, as gas and coal fired generators have traditionally done

= |t comes aller Iwo years of extensive trials and intensive collaboration with Tesia, AEMO and ElectraNel, supported by the South Australian

Governmenl, ARENA and CEFC
» The arrival of this capabllity paves the way for AEMO's stated vision of 100% instantaneous renewable penetration by 2025
Neoen (ISIN: FRO011675362, Ticker. NEOEN), one of the world's leading producers of exclusively renewable energy. has successfully implemented

Tesla's Virtual Machine Mode (VMM) at its 150 MW [ 183.6 MWh Hornsdale Power Reserve (HPR), Australia’s second largest lithium-ion battary.
HPR has secured approval from AEMQ for its grid-lorming Invertars 1o start delivering inertia services into the South Australian grid.

A minimum level of inertia, in conjunction with frequency control services, is needed both during normal operation of the electricity network and after
major disturbances. Inertia has traditionally been provided by gas or coal fired generators, The closing of thermal power plants and increasing
volumes of renewable energy are resulling in inertia shortfalls in the grid, a serious network issue thal balleries are now able to overcome. In
addressing these challenges, this innovative solution represents a breakthrough of global significance,
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Neoen and Tesla deliver i inovative inertia services at
Hornsdale Power Reserve big battery in Australia

« Necen's 150 MW / 183.5 MWh battery storage f2 .ility Hornsdale Power Reserve (HPR) in South Australia has secured approval from tha

Australian Energy Market Operator (AEMO) to delv :r inertia services lo Australia’s National Electricity Market

» HPR is the first big battery in the world to deliver 1 id-scale inertia services. thanks to Tesla's pioneering Virtual Machina Mode technoloay

« Batteries now have the capacity to provide these services at scale, as gas and coal fired generators have traditionally done

= |t comes aller Iwo years of extensive trials ar | intensive collaboration with Tesia, AEMO and EleclraNel, supported by the South Australian
Governmenl, ARENA and CEFC

» The arrival of this capabllity paves the way fo AEMO's stated vision of 100% instantaneous renewable penetration by 2025

Neoen (ISIN: FRO011675362, Ticker. NEOEN), :ne of the world’s leading producers of exclusively renewable energy. has successfully implemented
Tesla's Virtual Machine Mode (VMM) at its 15 MW [/ 183.6 MWh Hornsdale Power Reserve (HPR), Australia’s second largest lithium-ion battary.
HPR has secured approval from AEMQ for its; rid-Torming invertars 10 start delivering inertia services into the South Australian grid.

A minimum level of Inertia, in conjunction wit,_*-~auency control services. is needed both during normal operation of the electricity network and after
major disturbances. Inertia has traditionally ® ‘~+ by gas or coal fired generators. The closing of thermal power plants and increasing
volumes of renewable energy are resulling in inertia sh ‘“a qrid, a serious network issue thal balleries are now able to overcome. I
addressing these challenges, this innovative solution represents a bre ~ ~f global significance,




V2G standard on BEV:s from 2022

BiDirectional charging enables car-owners to
become their own utility

Appliances

ONE DAY, CHARGING WILL BE FOR FREE
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Industrial learning by experience
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Univ. of Technology, 2000
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Electricity from renewables became cheaper as we increased SN
capacity — electricity from nuclear and coal did not

Price per megawatt hour of electricity $378/MWh
This is the global weighted-average of the 2010
levelized costs of energy (LCOE), without subsidies
logarithimic axis and adjusted for inflation
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Source; IRENA 2020 for all data on renewable sources; Lazard for the peice of electricity from nuclear and coad - IAEA for nuclear capacity and Global Energy Monitor for coal
capacity. Gas is not shown because the price between gas poaker and combined cycles differs signficantly, and globol data on the capacity of sach of these sources ks not
avallable. The price of electricity from gas has fallen over this decade, but over the langer run it is not following a leaming curve, Ucaied coBY

OurWorldinDataorg = Researth and data 10 make progress against the world's largest problems. Ly the suthor Max Roser



Innovation and scale impacts on renewable technologies

PV module price and
cumulative installed capacity
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IEA, Share of cumulative power capacity by technology, 2010-2027, IEA, Paris https://www.iea.org/data-and-statistics/charts/
share-of-cumulative-power-capacity-by-technology-2010-2027, IEA. Licence: CC BY 4.0



100% renewable energy

— easler than just 100% RES electricity.
2023-08-31

Tomas Kaberger
professor Chalmers University of Technolo
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le Energy Institute, Tokyo



