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EU climate

ambitions
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The Eurozone economic crisis is pushing the need to tackle climate change down the political
agenda. At the same time, indecision on post-2020 targets is hampering investment and
threatening security of supply. Junior Isles

The European Union, which has been
leading global efforts to cut carbon di-
oxide emissions, is becoming increas-
ingly indecisive on energy policy in the
face difficult economic conditions.

At last month’s EU Summit to dis-
cuss energy and tax evasion issues,
there seemed to be a shift in energy
policy as the EU said it would prior-
itise the supply of energy at affordable
prices over reducing greenhouse gas
emissions.

The EU’s energy commissioner
Giinther Oettinger admitted that ener-
gy had been made deliberately more
expensive in the past. “For one thing,

to solve our budgetary problems. And
secondly for energy efficiency: one is
more frugal with expensive things,” he
said.

However, high energy costs are be-
coming an increasing problem for
Europe’s poor, and also drive Euro-
pean industry elsewhere. Oettinger
said gas and electricity are signifi-
cantly cheaper in the US and that
competitive disadvantage should not
be simply tolerated, or else Europe
would de-industrialise and lose many
valuable jobs.

A draft conclusion of the EU leaders’
meeting obtained by Kyodo News said:

I M E S
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Junior Isles gets the
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and own goals
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Oettinger: Europe could lose

many valuable jobs

“Against the backdrop of high pres-
sure on Europe’s competitiveness and
increasing energy demand from major
economies, the EU’s energy policy
must ensure the uninterrupted supply
of households and companies at af-
fordable and competitive prices.”

The draft said investments in new
and intelligent energy infrastructure
are “vital for jobs and growth and will
help enhance competitiveness.” The
EC calls for “a predictable climate and
energy framework post-2020,” ac-
cording to the paper.

The EU remains committed to emis-
sions reduction targets under the 1997

Kyoto Protocol, under which it pled-
ged to cut greenhouse gas emissions
by 20 per cent below 1990 levels by
2020. However, it has been slow to
set targets further into the future.

Commenting on the region’s post-
2020 goals, one EU official said: “The
European Commission is already in
‘do nothing’ mode on climate change,
and it will obviously put off a deci-
sion on ambitious targets.”

Market observers have also warned
that Europe needs a less fragmented
energy policy, particularly in terms of

Continued on Page 2

Signs of optimism at Bonn climate talks

There were no major breakthroughs
at the latest round of climate talks in
Bonn, Germany, but there were re-
newed signs of optimism.

Instead of arguing over the agenda,
negotiators got down to work, dis-
cussing ways to ramp up countries’
emissions reduction commitments
now and move toward a 2015 interna-
tional climate action agreement.

One key issue discussed was ‘Spec-
trum of Commitments’. The idea put
forward by the US is that every coun-
try should determine its own national
“contribution” to curbing global cli-
mate change and present it to the inter-
national community. A “spectrum” of
various commitments would thus
emerge, which could be included in

some sort of formal agreement.

The idea opened up a much needed
conversation about the concept itself
and how it would work in practice.
One key question that still remains is
how to ensure that nationally offered
commitments add up to a level of ac-
tion that keeps global average tem-
perature increase below 2°C.

One important piece of news from
the week-long talks was that officials
broadly agreed that any new Treaty
agreed in 2015 would have to be sig-
nificantly more flexible than the Kyoto
Protocol.

There is a consensus building that
the new treaty will incorporate ambi-
tious emissions targets and climate
action plans. However, it will also

feature mechanisms that allow for
these targets and strategies to be made
more ambitious as the science de-
mands, or as new emission reduction
technologies emerge.

Such flexibility would significantly
increase the likelihood of a deal being
reached in 2015.

Bonn also saw the launch of a new
prototype registry, managed by the
UNFCCC, which will provide a cen-
tral database for recording all the “Na-
tionally Appropriate Mitigation Ac-
tions” taken by governments. The
database is intended to make it easier
for countries to track each others’
progress towards cutting emissions
and share policy best practices.

The latest round of international

climate negotiations resumed as new
data showed that atmospheric carbon
dioxide hit record levels.

Speaking at the opening of the
talks Christiana Figueres, the head of
the UN’s climate change secretariat,
warned diplomats they “must do
more and do it faster”.

She warned governments had al-
ready used a third of the time between
the 2011 Durban commitment to fina-
lise a new international treaty and the
2015 deadline for agreeing that treaty.

Talks in Bonn lay the groundwork
for this year’s UN Climate Summit in
Warsaw and more importantly the
Paris Summit in 2015 where govern-
ments are committed to signing up to
a new international climate treaty.
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supporting renewable energy.

“European-level ambitions for
the renewable energy sector will
only be realised with a more co-
herent and stable pan-European
perspective on the financial re-
turns investors should expect,”
said Cornelius Brandi, chairman of
law firm CMS.

Europe’s utilities also slammed
European governments for incon-
sistent policy frameworks, with
each member state promoting re-
newable energies separately.

The heads of Europe’s leading
utilities recently criticised law-
makers at the EU and national
level for failing to provide a market
environment that incentivises in-
vestment in new energy infrastruc-
ture, from production of energy to
transporting and storing, while
containing the related costs.

Lastmonth, chiefexecutives from
eightleadingenergyutilities warned
that the European energy industry’s
“perilous situation” needs to be ad-
dressed urgently.

The CEOs, including Enel’s
Fulvio Conti, Gérard Mestrallet of
GDF Suez, José Ignacio Sanchez
Galan of Iberdrola and E.On’s
Johannes Teyssen, said that “the
lack of visibility and regulatory un-
certainty will inevitably lead to an
absence of energy investments with
negative effects on security of sup-
ply, employment and reactivation
of the European economy”.

“The status quo is simply not an
option,” they added in a statement.

The joint statement from the heads
of the European utilities — which
also includes Gertjan Lankhorst of
GasTerra, ENI’s Paolo Scaroni, Pe-
ter Terium of RWE and Gas Natu-
ral’s Rafael Villaseca Marco — iter-
ates the urgency of the situation.

“European energy companies are
experiencing a perfect storm which
is endangering security of supply
and the transformation towards a
low-carbon economy, as well as
undermining their capacity to at-
tract capital,” the statement said.

Brandi: renewables

could lose out

) >

The comments come as the col-
lapse of the EU’s carbon dioxide
emissions trading scheme, once the
flagship in the bloc’s fight against
global warming, raises questions
about the effectiveness of Europe’s
energy policy.

The statement noted that a revi-
talised EU energy policy, includ-
ing an improved market design
and a functioning carbon market,
would “restore the confidence” of
energy companies and investors in
the sector.

Brandi said that Europe’s renew-
ables sector could lose out against
other regions of the world if it
fails to adopt a new energy policy
approach. Countries like Saudi
Arabia and Japan have recently
announced massive investment
into or generous support mecha-
nisms for renewable energies.

Discussions on measures to com-
bat global warming have also lost
momentum as the European Union
focuses on steps to boost the econ-
omy ahead of the European Parlia-
ment election scheduled for May
next year.
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Greater oil and gas production in the US could break the link between 0|I and gas prices and
give the US even greater geopolitical leverage.

The administration of US President
Barack Obama is seeing the surge in
domestic oil and gas production as a
turning point in US energy politics.
There was further evidence of this last
month when the US Department of
Energy approved the application of
Freeport LNG to export liquefied natu-
ral gas globally.

The approval of construction of an
LNG terminal for unrestricted exports,

i.e. also to countries that do not have
trade agreements with the US, is seen
asamove that will allow the US to have
even greater influence on the world
political stage.

Obama said: “I’ve got to make an
executive decision broadly about
whether or not we export liquefied
natural gas at all. I can assure you
that once I make that decision, then
factoring in how we can use that to

facilitate lower costs inthe hemisphere
and in Central America will be on my
agenda.”

The shale gas revolution in the US
has seen gas prices there plummet to
about one third of the price of import-
ed LNG in Europe and about one quar-
ter of the price in Asia.

Tom Donilon, the national security
adviser said at the end of April that the
US’s new energy posture” allows it to

“engage [with the world] from a great-
er position of strength”. In a speech in
New York he said the new energy
bounty gave the US “a stronger hand
in pursuing and implementing” its in-
ternational security goals.

He also noted that increased US and
global gas production could break the
link between gas prices and the higher
oil prices, and could “weaken control
by dominant natural gas suppliers”.

Coal solution in sight for Indian
power producers

B New committee to strike deal between power producers and SEBs
B Government to issue show cause notices to captive coal block holders

| Syed Ali

India is close to solving some of the
coal issues that continue to affect its
power generation sector.

Major Indian power companies have
been hit by increases in coal import
prices as the country struggles to de-
liver domestic coal.

Indian regulations require power
producers to strike pre-sales agree-
ments over the price at which they will
sell electricity to state electricity
boards (SEBs). These are normally
binding, even if power producers’ fuel
costs increase.

Now a new committee has been set
up to carve out a new deal between
power producers and various SEBs. In
April, regulators ruled that Tata and
Adani, the country’s two largest gen-
erators by installed capacity, could

pass on a portion of their increased
costs to SEBs.

In late May, Industrialist Gautum
Adani told the Financial Times news-
paper: “The government is quite serious
on this. I think in the next one month
this committee will give their view in
areport, and with that basically I think
most of the difficulties facing the pow-
er sector will be removed.”

Power producers have been forced
to import expensive coal due to
India’s inability to meet domestic de-
mand, despite having extensive coal
reserves.

Last month it was reported that the
government is set to issue show cause
notices to the holders of at least 30
captive coal blocks. Companies hold-
ing these blocks will be asked to ex-
plain why they failed to develop them
and if the government is not satisfied

with their responses, the allocations
may be cancelled.

If the allocation of these 30 blocks or
some of them is indeed cancelled, it
would be the first such exercise since
December last year.

In August, the Comptroller and Audi-
tor General, the government auditor,
said in a report that the allocation,
rather than auction, of coal blocks be-
tween 2005 and 2009 had caused no-
tional losses to the tune of Rs.1.86 tril-
lion to the national exchequer.

Following this, between October and
December, the government cancelled
the allocation of at least 15 coal blocks
and encashed the bank guarantees of
at least 14 others on the grounds that
they had failed to develop them.

The government is likely to put up
at least 36 new coal blocks for auction.
These, however, will not include the

15 allocations that have so far been
cancelled.

The Central Bureau of Investigation
(CBI), which is inquiring into all al-
locations since 1993, submitted its
status report on the alleged coal scam
before the Supreme Court on 8 March.
The report has not been made public
yet.

On April 23, a parliamentary panel
that had reviewed the process of the
coal block allocations, said in a report
that all allocations since 1993 should
be cancelled.

On May 10, law minister Ashwani
Kumar resigned after the CBI said in
an affidavit in the Supreme Court,
that he, along with officials from the
coal ministry and the Prime Minister’s
office, had effected changes in its
status report on coal block allocation
irregularities.

Industry fears impact of anti-dumping duties
on Chinese solar panels

| Junior Isles

There is a growing voice of concern
over the potential impact of anti-dump-
ing duties on Chinese solar panels.

Asthe EU prepared to vote on wheth-
er to slap duties of up to nearly 70
per cent on some Chinese panel pro-
ducers, the UK’s Solar Trade Associa-
tion (STA) wrote a letter to EU Trade
Commissioner Karel de Gucht urging
the Commission not to impose anti-
dumping duties. The letter was signed
by 15 European trade associations
across 12 countries, showing the level
of opposition to the duties.

At the end of May, Paul Barwell,

CEO of the STA said: “We showed the
Commission the damage their propos-
als are already causing for the UK solar
industry. Jobs, growth and carbon and
renewables targets will be at risk if these
duties are applied on the 5th June.”

Earlier, the Alliance for Affordable
Solar Energy (AFASE), a coalition of
over 450 companies in the European
Photovoltaic (PV) industry also voiced
its concern.

AFASE, representing more than
41 000 European Union (EU) jobs,
said in a statement, ‘“Punitive tariffs,
no matter at what level, would cause
irreversible damage to the entire
European PV value chain.”

This would cost the EU PV industry
and the whole of the EU economy
“dearly”, added AFASE, citing a
study by the independent research in-
stitute Prognos showing that duties of
60 per cent would cost the European
economy up to 242 000 jobs and
€27 billion ($35.5 billion) over the
next three years.

Wouter Vermeersch, CEO of the
Belgian company Cleantec Trade,
echoed the view. “The solar business
is very price sensitive. If prices are
artificially increased by punitive tar-
iffs, the European solar market would
simply come to a standstill with disas-
trous effects on green jobs,” he said.

Following a sustained stretch of se-
vere declines from February 2012
through the end of the year, solar poly-
silicon pricing has stabilised in early
2013, with prices steady in April and
early May, and expected to rise slight-
ly during the following months.

According to the information and
analytics provider IHS, prices stabi-
lised at $20.40 for March and April
and average pricing during the next
three months will rise to $20.50. The
stabilisation and increase in pricing
came despite the trade disputes. It said
that delays in the EU’s decision on
the dispute actually boosted pricing,
as demand weakened in Europe.
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amil: Harris site not eliminated
from long-term consideration ,

B Duke suspends Harris project

The economic downturn in the US has
caused Duke Energy to suspend plans
for the construction of a new nuclear
power plant in North Carolina.

The utility has notified the US Nucle-
ar Regulatory Commission of its deci-
sion but says that new nuclear genera-
tion has not been eliminated from its
long term consideration.

Meanwhile Dominion Virginia Pow-
er has informed the NRC that it plans
to switch the type of nuclear reactor it
would use at its proposed North Anna
3 site because of “changes in the

marketplace”.

It says that if it goes ahead with the
project it will deploy GE’s ESBWR
reactor rather than the US-APWR as
originally planned.

Progress Energy —which merged with
Duke in 2012 — submitted an applica-
tion to build two AP1000 reactors at the
Harris site in Wake County in 2008.
Duke says that its latest forecasts of
energy needs indicate that “two addi-
tional nuclear units at Harris will not
be needed in the next 15 years”.

Duke has invested $9 billion in a

B GEH chosen for North Anna 3

fleet modernisation programme that
brought three natural gas-fired power
plants back into service in 2012, with
a further plant scheduled to come on
line later this year.

Natural gas prices have dropped dra-
matically in the USA in the last few
years because of a boom in production.
The trend has made natural gas fired
generation the best option for electric-
ity companies while dampened energy
demand has reduced the need for new
generating capacity.

Duke says that it is continuing with

its application for two new AP1000
units at the Lee site in South Carolina.

“The Harris site is well suited for new
nuclear generation and has not been
eliminated from our long-term consid-
eration as a site to expand our nuclear
fleet,” said Dhiaa Jamil, Duke Energy
executive vice president and president
of Duke Energy Nuclear.

Dominion Virginia Power says that
the GE-Hitachi ESBWR would be
more economical to buy, simpler to
operate than the MHI-designed
APWR reactor, and in “the best

2=

interests” of its customers. It told the
NRC that the change in its plans would
be “the best solution to the company’s
need for future baseload generation”
of electricity.

The NRC is still reviewing the GE-
Hitachi design, but is expected to
certify the new reactor type this year,
according to Dominion Virginia
Power. It is likely to approve the util-
ity’s application for a combined con-
struction and operations license for
the proposed third nuclear unit by the
end of 2015.

M EIS crucial to funding decision

| Sian Crampsie

A draft environmental impact state-
ment (EIS) released by the US Depart-
ment of Energy (DOE) says that the
proposed FutureGen 2.0 power plant
would not have any significant envi-
ronmental impacts.

The 62-page document has been re-
leased for public consultation and
considers 19 environmental resource
areas surrounding the Illinois project.

The $1.65 billion project involves

retrofitting the former Ameren coal
plant in Meredosia to include oxy-
combustion technology and carbon
storage. The EIS will help the DOE to
determine whether to fund the project’s
final design, construction and initial
operation.

In Indiana, meanwhile, the future of
a proposed coal-to-gas project is in
doubt after state lawmakers passed
legislation requiring regulators to re-
view the $2.8 billion project.

The Rockport coal gasification

M Rockport project dealt blow

facility would convert coal into sub-
stitute natural gas for distribution in
the region’s pipeline network as well
as liquefied carbon dioxide for use in
enhanced oil recovery operations. The
state of Indiana had originally agreed
to purchase the project’s natural gas
output for 30 years, but this contract
will now be reviewed.

The project is controversial because
of the impact that the energy purchase
contract would have on consumers’
energy bills.

DOE launches new hydrogen

Companies from the automotive,
natural gas, fuel cell and hydrogen
industries have been brought together
in a new public-private partnership
focused on advancing hydrogen infra-
structure in the USA.

H2USA has been officially launched
by the US Department of Energy
(DOE) and aims to support the devel-
opment of advanced ‘green’ transpor-
tation technologies such as fuel cell
electric vehicles (FCEVs).

The initiative is part of President
Barack Obama’s “all of the above” ap-
proach to energy policy and will help
the USA to reduce dependence on oil
imports as well as increase its com-
petitiveness in the global market.

“By bringing together key stake-
holders from across the US fuel cell

and hydrogen industry, the H2USA
partnership will help advance afford-
able fuel cell electric vehicles that save
consumers money and give drivers
more options,” said Assistant Secre-
tary for Energy Efficiency and Renew-
able Energy David Danielson.

Current members of the H2USA
partnership include the American Gas
Association, Association of Global
Automakers, the California Fuel Cell
Partnership, the Electric Drive Trans-
portation Association, the Fuel Cell
and Hydrogen Energy Association,
Hyundai Motor America, [TM Power,
Massachusetts Hydrogen Coalition,
Mercedes-Benz USA, Nissan North
America Research and Development,
Proton OnSite, and Toyota Motor
North America.

partnership

“The fact that a number of entities
are coming together to work to-
gether through this partnership is a
very positive sign,” said Morry
Markowitz, President & Executive
Director, Fuel Cell and Hydrogen En-
ergy Association.

Recent development of the USA’s
shale gas resources has not only
helped to cut electricity and transpor-
tation costs, but is also helping to re-
duce the costs of producing hydrogen
and operating hydrogen fuel cells.
While American automakers and pri-
vate industry have made significant
progress, H2USA will bring experts
together to identify and solve key in-
frastructure challenges, including le-
veraging low cost natural gas resourc-
es, says the DOE.

Colbun plans new

capacity

Chile’s Colbun SA is to invest $3 bil-
lion in order to add 1000 MW of new
generating capacity to its portfolio.

The company’s investment plans will
help Chile to meet its rapidly growing
energy demand, which is being driven
by strong industrial growth.

The country needs to double its in-
stalled capacity to around 30 000 MW,
but lengthy approval processes and
legal hurdles are delaying key energy
projects.

Among Colbun’s plans are a
316 MW hydropower project, which
is scheduled to come on-line in 2013,

and a 144 MW hydropower plant in
Los Rios region. It is also in the early
stages of developing geothermal pow-
er concessions. Colbun owns and oper-
ates 15 hydropower plants, six thermal
plants as well as transmission assets.

In April the firm pushed back the
estimated start date of its proposed
floating storage and regasification
(FRSU) import terminal because of
difficulties with finding a suitable loca-
tion for the flagship project.

It is developing the FSRU with AES
Gener — another key Chilean electric-
ity generator.

Renovalia
expands

Electricity demand growth and a
stable regulatory regime for renew-
able energy has allowed Renovalia
Reserve to expand its operations into
Mexico, the company says.

Renovalia Reserve has commis-
sioned its first wind farm in the coun-
try and is currently building a second.
Together the two projects will add
228 MW of capacity to the Mexican
electricity grid.

John Barry, Board Member of Ren-
ovalia Reserve, said that Mexico
provided a “fertile environment” for
growth. “Growth in electricity de-
mand is expected to continue to trend
upward based on the pace of popula-
tion and industrial and manufacturing
growth, and the legal and regulatory
framework signals stability and pre-
dictability of renewable energy poli-
cies for the region,” he said.

Renovalia Renewables is a joint
venture between The First Reserve
Energy Infrastructure Fund of First
Reserve, the largest global private

SHIOValld

Reserve

equity firm exclusively focused on
energy, and Renovalia Energy, a
global renewable energy developer.

The projects in Mexico will double
Renovalia Reserve’s global installed
wind capacity. The first project, at 90
MW, has been operational since June
2012 while the second —a 137.5 MW
facility — is expected to start operating
in 2014.

“We are very impressed by the com-
mitment shown by the Mexican Au-
thorities in promoting the develop-
ment of clean and competitive
renewable energy,” said Jaime Galo-
bart CEO of Renovalia Energy and
Director of Renovalia Reserve.

Experts predict that Mexico will
need 45 GW of new electricity capac-
ity within the next 15 years to meet
future demand. In addition, the devel-
opment of wind power is critical to
meet government renewable targets.

Mexico recently passed a carbon law
that mandates 35 per cent of energy to
come from renewable sources by 2024.
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Ongoing safety preparations indicate Asean countries have not completely closed the door on nuclear. Syed Ali

Although several southeast Asian
countries have shelved commercial
nuclear programmes, developments
are ongoing to improve their safety
infrastructure.

Thailand, Malaysia, Indonesia and
the Philippines have all delayed their
nuclear development plans under the
International Atomic Energy Agency’s
(IAEA’s) Asian Nuclear Safety
Network (ANSN), following the acci-
dent at Japan’s Fukushima Daiichi
nuclear plant in March 2011.

Last month, however, Pongkrit
Siripirom, director of the Bureau of
Safety Regulation under Thailand’s
Office of Atoms for Peace, noted that
these countries have yet to scrap their
nuclear ambitions and are still putting
safety and regulatory systems in place.

target. Independent nuclear adviser
Prof Pricha Karasuddhi said Thailand
is ready to implement the programme
but political will is still a challenge.

Indonesia has continued surveying
possible locations for a nuclear plant
with the possibility the country’s first
reactor would start in 2019.

Malaysia’s nuclear power plant
feasibility study will not be ready until
late 2014 and the construction of the
first plant might start after 2021.

So far, Vietnam is the only Asean
country that has been undeterred by the
accident at Fukushima. The first units
of its planned nuclear plants in Ninh
Thuan province are still expected to
come on stream by the end of 2020.

Ninh Thuan 1 and 2, which will be
built by Russia and Japan, respectively,

Ambassador to Vietnam said the
feasibility report for Ninh Thuan 2
would be ready in English by the end
of May and submitted to the Viet-
namese government in July.

There is still strong public opposition
to nuclear elsewhere, however. Last
month thousands of people took to the
streets in Taipei to protest against
further development of nuclear power
on the island.

The demonstration was launched by
an environmental protection organi-
sation the day before the first anniver-
sary of President Ma Ying-jeou’s
second-term inauguration.

Taiwan currently has three nuclear
powerplantsinoperation. Thedecision
to construct the fourth was taken by
the Taiwan Power Company during

stop to the construction of the fourth
nuclear power plant, located in the
densely populated northeastern part of
the island.

According to local reports, protestors
held banners and flags that read “No
Nuclear Power” and “We Don’t Want
Another Fukushima”.

Meanwhile, in Japan the Nuclear
Regulation Authority (NRA) has
started a process to check whether
Japan’s two operating nuclear reac-
tors are safe enough to be allowed to
remain online beyond July when new
safety requirements will take effect.

If the NRA acknowledges that the
two reactors operated by Kansai
Electric Power Co. have no serious
safety issues, they will be allowed to
continue operating through Septem-

the requirements to come into force
before applying for their restarts.

In late April an International Atomic
Energy Agency (IAEA) team said
Japan might need longer than the
projected 40 years to decommission
the crippled plant at Fukushima. Juan
Carlos Lentijo, head of the [AEA team,
said that damage at the Fukushima
Daiichi plant is so complex that it is
“impossible” to predict how long the
cleanup may last.

m North Korea is nearing completion
of an experimental light water reactor,
with the facility potentially ready to
begin a start-up period by mid-2013 if
fuel is available, a US think tank said
last month, citing commercial satellite
imagery. Noting that the start-up period
normally takes nine to 12 months, the

He said Thailand should prepare for will each have a generating capacity the 1980s but the project has caused ber, when they will have to undergo think tank said, “under a best-case

nuclear development, although the of 2000 MW. public controversy. mandatory routine checks. scenario”, the reactor could become
country has decided to postpone nuclear During a meeting in Hanoi in late Demonstrators are demanding a Operators of reactors that are fully operational by the first half of
power projects from the original 2026 ~ April, Yasuaki Tanizaki, Japan’s nuclear-free country and an immediate currently offline will have to wait for 2014.
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Junior Isles

Japan is looking overseas in its effort
to meet its greenhouse gas (GHQG)
emissions targets.

The Japanese government has de-
cided to promote a new framework for
pursuing cuts in GHG emissions, un-
der which Japan will claim reductions
achieved in emerging countries in Asia
and Africa as a result of technical as-
sistance provided by Japan, according
to the Associated Press (AP).

The move comes in the face of the
country’s difficulties in reducing GHG

emissions domestically due to a major
expansion in thermal power generation
following the crisis at the Fukushima
Daiichi nuclear complex in March
2011.

The new system, known as the bilat-
eral offset credit mechanism is to be
included in Japan’s growth strategy to
be compiled this month [June].

According to the Ministry of Econo-
my, Trade and Industry, the system is
designed to make it easier to promote
the transfer of GHG rights than is pos-
sible under the existing multilateral
framework.

japan looks abroad to
" meet GHG targets

M Bilateral offset credit mechanism launched
B Goldman Sachs to invest in renewables

Japan will provide environmental
technologies in fields such as coal-fired
power generation and energy-saving,
helping emerging countries to deal
with growing energy use while at the
same time addressing global warming.

Japan plans to start promoting the
new system during the current fiscal
year by accelerating talks with emerg-
ing countries in Asia and Africa, in-
cluding Indonesia, Vietnam, Kenya
and Ethiopia, according to the AP.

The international finance commu-
nity is also set to play a major role in
reducing Japan’s GHG emissions.

In May, US investment bank Gold-
man Sachs said it plans to invest about
Yen300 billion ($2.9 billion) into
Japanese renewable energy projects
over the next five years. The bank said
that a long-term scheme to buy renew-
ables at fixed rates would provide a
stable source of income.

Goldman Sachs recently set up a
wholly-owned renewable energy man-
agement firm in Tokyo. Its first move
will be to invest in mega-solar facilities
in Ibaraki Prefecture that will cost
Yen13 billion and provide a total of 40
MW of power, the Nikkei reported.

Construction of the project is to
commence shortly, with operations
expected to begin in 2015. The Gold-
man unit will invest several billion
yen with the remainder financed by
Shinsei Bank in the form of loans.

Meanwhile, last month saw the com-
memoration marking the completion
of Japan’s biggest solar power plant
at a seaside industrial zone in the city
of Oita on the country’s southern-
most main island of Kyushu.

With a capacity of 26.5 MW, the
plant can provide electricity to some
9000 households a year.

Pakistan urged
to reform

Pakistan will have to reform its power sector if it is to attract the
investment needed to increase generating capacity and put an end to
chronic power shortages.

| Syed Ali

Japan says it is ready to help Pakistan
combat its power shortages but has
called for reform of the country’s pow-
er sector.

The Japan International Cooperation
Agency (JICA) said it has identified
four 400 MW units at the Mangla
hydropower plant and a coal fired
plant at Thar that can be replaced with
Japanese assistance.

Pakistan has suffered from severe
power shortages across the country,
with some parts having experienced
blackouts for up to 18 hours. Eradicat-
ing power shortages was declared a
top priority in the recent election
campaigns.

JICA’s chief representative in Paki-
stan, Mitsuyoshi Kawasaki, said his
agency is financing and engineering the
study of coal-based mega-thermal
power plants and also examining the
possibility to locate a power plant on

the Indus River.

Pakistan has one of the largest coal
reserves in the world. Estimates sug-
gest the country has enough to gener-
ate tens of thousands of megawatts of
electricity for 200-300 years.

Kawasaki said Pakistan has almost
“infinite reserves” of coal spread over
900 km?. Development is, however,
complicated, he said.

Developing coal mines and power
plants requires billions of dollars and
Pakistan would therefore need assis-
tance from international financial insti-
tutions, which advocate comprehen-
sive power sector reforms.

A critical part of the power sector
reform is rationalisation of tariffs and
its impact on the general public.

Kawasaki pointed out that power tar-
iffs in Pakistan are on the same level as
tariffs in Japan, or nearly 15-16 cents
per unit. Experts and political parties
in Pakistan, however, maintain that an
increase in tariffs is not sustainable.

The Asian Development Bank and the
US Agency for International Develop-
ment have already agreed to finance the
conversion of the 675 MW Jamshoro
oil fired plant to a coal-fired plant.

Last month Karachi Electric Supply
Company (KESC) and Sindh Engro
Coal Mining Company (SECMC)
inked amemorandum of understanding
to construct a 600 MW power plant at
the Thar coal field.

According to the agreement, SEC-
MC - a joint venture between Engro
Powergen and the Government of
Sindh — will develop the mine mouth
power plant in Thar field’s block 2.
KESC will purchase power from the
plant to meet the rising power demand
in Karachi and adjoining areas of
Sindh and Balochistan.

Both the parties say that the agree-
ment will form the basis of a mutually
beneficial partnership for future prog-
ress and development of one of the
largest coal reserves in Pakistan.

Meralco teams up with Chubu on LNG power project

Meralco PowerGen Corp., a subsid-
iary of Manila Electric Co., and Chu-
bu Electric Power Corp. of Japan are
teaming up for the construction of a
1500 MW liquefied natural gas power
plant in Quezon province.

“Meralco PowerGen, in partnership

with Chubu Electric, are working under
a joint study agreement to assess the
construction of a LNG combined cycle
fired power plant and regasification
facility in Atimonan, Quezon,” said
Meralco PowerGen senior vice presi-
dent Angelito Lantin.

He said the company is waiting for
the issuance of the environmental com-
pliance certificate for the proposed
project.

Lantin said if there is no significant
opposition, the project is expected to
be online by August 2018.

EVN prepares power
price roadmap

Vietnam state-owned power utility,
Electricity Vietnam (EVN) is calculat-
ing power production input costs to
prepare a roadmap for power price
adjustment.

Based on the prime minister’s Deci-
sion 24/2011 on power price adjust-
ment in line with market changes, a
road map for power price adjustment
will be launched soon.

Dang Huy Cuong, director of the
Electricity Regulatory Authority of
Vietnam under the Ministry of Indus-
try said the ministry is still awaiting a
report from EVN regarding the plan.

The ministry has asked EVN to re-
calculate the cost of power production
in light of coal price hikes and the ac-
tual operation of local power plants.

Vietnam’s coal-fired power plants are
also bracing for the effects of tighter
coal imports from Indonesia, the
world’s top exporter of thermal coal

Meanwhile, local businesses remain
on tenterhooks in the face of the loom-
ing electricity price hikes. Analysts
warned that businesses already strug-
gling to survive would sink if their
burden were increased.

Head of the Ministry of Finance’s
Price Management Department Nguy-
en Tien Thoa, said EVN had three
proposals on the table for price rises
between 5 and 10 per cent.

Thoa said electricity production in-
putcosts hadrisen by 3.3 per cent since
the last price rise in December last
year.

NZ could have
raised more from
privatisation

New Zealand’s government says it
could have raised more from the sale
of a 49 per cent stake in state-owned
Mighty River Power company were it
not for interference from opposition
political parties who opposed the
sale.

The government secured a sale price
of NZ$2.5 ($2.10) a share, raising a
total of NZ$1.7 billion ($1.4 billion).
The government gave preference to
local investors over institutions or
foreign buyers. It said 113 000 New
Zealanders had become shareholders,
the most for any listed company.

“Labour and the Greens certainly did
their best to damage the offer,” said
Tony Ryall, the Minister for State
Owned Enterprises.

After the share offer opened in April,
the Labour and Green parties an-
nounced a plan to create a single gov-
ernment buyer for wholesale electric-
ity. The parties said the policy, which
they would implement if they won na-
tional elections next year, would make
electricity cheaper for consumers.

Their announcement dragged down
the share prices of power companies
already listed on the stock market and
forced the government to issue a sup-
plementary risk disclosure to the
Mighty River Power share offer.

Preparations are now underway for
the initial public offerings (IPOs) of
Genesis Energy Ltd. and Meridian En-
ergy Ltd. Six banks have been invited
to pitch for lead roles in the proposed
IPOs of the two utilities.

The IPOs would see up to 49 per cent
of each company offered to investors.
Analysts think selling 49 per cent
stakes in Meridian Energy and Genesis
could raise more than NZ$3.2 billion.

The government said in December it
expected to raise about NZ$6.1 billion
from the sale of all three utilities.
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The EU risks a “lost decade” of investment in energy because of a lack of coherent policy and

clear vision for the future of the sector.

| Sian Crampsie

Europe’s energy sector has warned
that the lack of a clear and coherent
energy policy for the European Union
(EU) is preventing the flow of much
needed investment to the sector.

The warnings came as heads of
state gathered in Brussels for the
European Council meeting on energy
on 22 May.

Trade group Eurelectric echoed a
recent warning from eight of Europe’s
major utilities saying that Europe
faces a “lost decade” without invest-
ment unless clear policy signals are
formulated.

Eurelectric believes that Europe’s
“weak and uncoordinated” policies
will lead to “disastrous results”, in-
cluding rising carbon emissions and
increasing energy prices.

“A lost decade of investment is
the worst of all worlds: expensive in

the beginning, and drastically more
expensive in the end,” said Eurelectric
Secretary General Hans ten Berge.
“Its ‘crawl today, sprint later’ ap-
proach is fundamentally unsustain-
able. Policymakers cannot afford to
stick their heads in the sand in the hope
of somehow ‘muddling through’: in-
decision today locks in higher costs
tomorrow.”

Eurelectric says that Europe can still
achieve its energy and climate goals,
as well as a carbon-neutral power sec-
tor by 2050, but only if “conflicting
and contradictory policy signals” are
removed. Steps that should be taken
include agreement on 2030 green-
house gas reduction targets and reform
of the EU Emissions Trading Scheme
(ETS).

In May UK lawmakers also said that
investment in the EU’s energy system
was being held up because of a lack of
clear EU energy policy.
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The House of Lords EU Sub-Com-
mittee for Agriculture, Fisheries, En-
vironment and Energy published its
report on an eight-month long inquiry,
expressing its “alarm” at the degree of
uncertainty and complacency about
affordable, secure and low carbon en-
ergy supplies.

Committee Chairman Lord Carter of
Coles said: “Itis clear to us that invest-
ment is urgently required, notably in
a low carbon, interconnected and in-
novative energy system that makes us
less reliant on imports of highly vola-
tile and dirty fossil fuels.

“Such investment would help to de-
liver secure and low carbon energy,
boost European economic growth, and
stabilise household and industrial
costs.”

The Committee believes that more
funds held by institutional investors
would be released for energy projects
if energy policy were more coherent.

“The value of energy companies has
slumped since 2008, the public purse
is severely constrained, but more than
enough money is around in the invest-
ment community,” said Lord Carter.
“This should be a great time to invest
in long term assets, such as energy, but
clear policy is needed in order to re-
lease it.

“We need leadership and direction
from the EU and its Member States in
developing and agreeing an energy
policy framework through to 2030.”

Analyst firm IHS Cera has also ex-
amined European energy policy and
believes that market reforms are re-
quired at EU level in order to safe-
guard the region’s future supplies.

It estimates that about 130 GW of
gas plant across Europe — around 60
per cent of the total installed gas
fired generation in the region — are
currently not recovering fixed costs
and are at risk of closure in the next

Lord Carter of Goles¥ clear polic
is needed

three years.

“Reforms of the power market are
becoming urgent to ensure the secu-
rity of Europe’s electricity supply,”
says Fabien Roques, head of Euro-
pean power at [HS CERA.

“While reforms are under discussion
across Europe, there is a patchwork of
proposals from different governments
and what is needed is a coordinated
approach.”

The European Council in May
stressed the need for a “predictable
climate and energy policy framework
post-2020” and a well-functioning
carbon market to attract the required
finance in the region.

It said in its conclusions that it “wel-
comes the Commission’s Green Paper
on a 2030 framework for climate and
energy policies and will return to this
issue in March 2014, after the Com-
mission comes forward with more
concrete proposals.”

NSN takes
shape

Statnett says that it is ready to submit
alicense application to the Norwegian
Ministry of Petroleum and Energy for
the first electricity link between the
UK and Norway.

The Norwegian utility has signed an
agreement with National Grid of the
UK to continue working on the pro-
posed 1400 MW link, which it says
is a “high priority” project for both
companies.

The link would be the world’s lon-
gest subsea interconnector and would
also support key European energy
policy objectives, including the fur-
ther integration of the north European
power markets and strengthening of
the north European grid.

In May the European Council on en-
ergy reaffirmed the EU’s policy objec-
tives of completing the internal energy
market and developing interconnec-
tions in order to end isolation from
energy networks by 2015.

The NSN interconnector will also
help to support the production and con-
sumption of renewable energy, par-
ticularly around the North Sea basin.

“Joining of the energy systems of
both countries will bring much wider
benefits —delivering secure and afford-
able power to consumers as Europe
moves towards integrating its re-
newable energy, said Steve Holliday,
National Grid’s CEO.

Ministers in the UK are considering
plans to make shale gas extraction
projects more palatable for local
communities.

While the country remains in the
early stages of shale gas exploration,
the prospect of ‘fracking’ operations
has led to strong protests from com-
munities in rural areas where shale gas
deposits are located.

The government could propose a
range of policies designed to persuade
residents to drop their opposition, in-
cluding cheaper energy bills and fund-
ing for new community facilities.

Like other European countries, the UK
is keen to exploit shale gas reserves and
emulate the natural gas boom seen in the
US in order to improve security of sup-
ply. However there remains strong op-
position from environmentalists and

UK looks to

sweeten shale
sas-deals

concern that a dash for gas would lock
countries into greenhouse gas emissions
associated with gas for 30 years.

“It will be essential that we explore
carbon capture and storage for gas-fired
power stations,” said Lord Smith, Chair-
man of the UK’s Environment Agency.

According to Lord Smith, shale gas
could “provide a significant part of the
UK’s energy needs” and could also be
exploited safely with the right regula-
tions in place.

In April The UK’s Committee on Cli-
mate Change released a report into shale
gas, concluding that it could enhance
security of supply and boost tax reve-
nues. However it said that it was too
early to say whether shale gas would
help to reduce energy prices.

“Itis still too soon to call whether shale
gas will provide the silver bullet needed

to solve our energy problems,” said
Committee Chairman Tim Yeo. “Al-
though the US shale gas has seen a dra-
matic fall in domestic gas prices, a
similar ‘revolution’ here is not certain.

“If substantial shale resources do
turn out to be recoverable in the UK
—and community concerns can be ad-
dressed — then it could limit future
energy price rises, reduce our reliance
on imported gas and generate consid-
erable tax revenues.”

However some are sceptical as to
whether European countries can emu-
late the USA’s shale gas revolution be-
cause of differing geology, regulations
and well decline rates.

Dr. James Buckee, Chairman of oil
firm EnQuest, said in May that the UK
was “very unlikely” to have a shale gas
revolution. “I’ve been involved in shale

gas in North America for quite a long
time and I’ve invested quite heavily in
it and it is my conclusion that the UK
is very unlikely to reproduce the US
shale gas revolution,” said Buckee.

One of the key factors that could affect
the growth of the UK’s shale gas indus-
try is the fact that royalties from under-
ground shale gas resources will auto-
matically go to the UK government,
rather than to landowners, as occurs in
the USA.

Another reason, according to Buc-
kee is the fact that shale gas well pro-
duction declines by as much as 60-70
per cent in the first year of operation,
necessitating the drilling of many
wells. In some parts of the USA, hun-
dreds of wells are being permitted each
quarter. “I justdon’tsee this happening
in the UK,” said Buckee.
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Japan said last month that it would at-
tempt to boost exports of its nuclear
power plant technology after winning
a bid to build Turkey’s second nuclear
power plant.

The Ministry of Economy, Trade and
Industry (MET]I) has unveiled a strat-
egy to triple sales of infrastructure sys-
tems in the transport, energy and indus-
trial sectors to Yen30 trillion ($296
billion) by 2020, including nuclear
power plant orders worth around Yen2
trillion ($19.75 billion).

The strategy came after a trip to
the Middle East and Turkey by Japa-
nese Prime Minister Shinzo Abe, dur-
ing which it was announced that a

consortium of Mitsubishi Heavy In-
dustries (MHI) and France’s Areva had
been selected to build a new nuclear
plant on Turkey’s Black Sea coast.

Turkey will now start technical nego-
tiations with the two companies over
the project, which could see the con-
struction of the world’s first Atmeal
nuclear reactor at Sinop.

The $22 billion project could include
up to four such units. Turkey sees nu-
clear energy as an essential part of its
energy policy and meeting its growing
electricity demand.

Other projects in the pipeline aimed
at increasing generating capacity in-
clude a new coal fired plant and sev-
eral wind energy projects.

Construction of the plant is scheduled

M First project for Atmea1 ™ Japan seeks nuclear exports

to begin in 2017 and the first unit
would come on line in 2023. Firms
from Canada, China and South Korea
also participated in the tender for
construction of the plant.

Russian firm Rosatom is building
Turkey’s first nuclear power plant at
Akkuyu. Turkish firm EUAS is ex-
pected to take a 25 per cent stake in the
Sinop project company while GDF
Suez will be the operator.

Turkey’s use of nuclear energy is con-
troversial because the country is prone
to earthquakes, while concerns have
been expressed about the safety of Ja-
pan’s nuclear energy technology since
the Fukushima nuclear disaster in
March 2011.

Japan is keen to export its nuclear

technology in order to boost economic
growth. Prime Minister Abe said in
May that the lessons learned from
Fukushima would be carried through
to future projects.

The Sinop plant would have a generat-
ing capacity of up to 4600 MW. The
Atmea joint venture between Areva and
MHI was set up in late 2007 and has
focused on marketing Atmeal to new
and emerging nuclear power countries.

Turkey’s technology selection is the
culmination of a process begun by the
country’s government in 2008.

In May Turkey’s Hattat Holding and
China-based Harbin Electric Interna-
tional signed a deal to build a coal-fired
power plant in northwest Turkey.

The 2640 MW plant in Amasra will

cost about $2.4 billion to build and will
be fuelled with locally produced coal.

Turkish Energy Minister Taner Yildiz
said the agreement showed the attrac-
tiveness of Turkey for foreign investors.
“We are at work to get other coal mines
online to generate power by speeding
up the related tenders,” he said.

May also saw the startup ofa 143 MW
wind farm in Turkey built by Enerjisa,
a joint venture between E.On and Tur-
key’s Sabanc1 Holding.

The wind farm is the largest in Turkey
and is located in the northwestern
province of Balikesir.

The Turkish Wind Energy Associa-
tion says that over 60 wind farms are
now operating in Turkey, with a further
23 under construction.

Grand Inga
developer

sought

The first phase of construction of the
world’s largest hydroelectric plant
will start in October 2015 after the
Democratic Republic of the Congo
re-launched the selection process for
a developer.

The 40 000 MW Grand Inga hydro-
power project on the Congo River has
been revitalised by an energy coop-
eration treaty between DRC and
South Africa for the sale of energy
from the first phase of the project,
known as Inga 3.

Key stakeholders and partners in
the Grand Inga project met in Paris in
May to discuss the next steps of de-
velopment of Inga 3, which would
have a capacity of around 4800 MW.

South Africa would take 2500 MW
ofInga 3’s output. “We have affirmed
our commitment to the project by al-
ready provisioning for this purchase
in our budgetary plan,” says Garrith
Bezuidenhoudt, Chief of Staff of the
Ministry of Energy of the Republic of
South Africa.

Key supporters of Grand Inga, which
has an $80 billion price tag, include

the Southern Africa Development
Community (SADC), the New Part-
nership for African Development (NE-
PAD) and the World Energy Council.

Grand Inga could produce up to
one-third of Africa’s energy needs but
there are concerns over its environ-
mental impact as well as corruption
and political volatility in DRC.

Significant other barriers to the de-
velopment of the project also exist,
including the transmission of energy
to demand centres and financing, al-
though the African Development
bank, the World Bank, the European
Investment Bank, the French Devel-
opment Agency and the Development
bank of Southern Africa are all in-
volved in Grand Inga.

Three consortia are involved in the
projectas candidates in the competitive
selection process for the role of devel-
oper: Sinohydro and Three Gorges
Corporation from China; Actividades
de Construccion y Servicios (ACS),
Eurofinsa and AEE from Spain; and
the Daewoo-Posco-SNC Lavalin con-
sortium from Korea and Canada.

Revitalised: The 40 000 MW Grand Inga hydropower
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B Eskom plans 100 MW wind project

The South African government says
that the country’s electricity grid
should be strengthened in light of the
large volumes of renewable energy
scheduled to be built.

Local reports last month quoted
Director General at the Department
of Energy, Nelly Magubane’s con-
cerns over the ability of the grid to
cope with large numbers of distrib-
uted renewable energy plants that are
being developed under the Renew-
able Energy Independent Power Pro-
ducer Programme (REIPP).

South African utility Eskom in May
inked power purchase agreements
(PPAs) with developers for nine solar
photovoltaic (PV) projects under the

second round of the REIPPP. Seven
wind power projects, two small hydro
and one concentrated solar thermal
(CSP) project were also approved.

The solar PV projects will add
417 MW of capacity to the grid while
the other ten projects will add a fur-
ther 627 MW.

In all, South Africa plans to add
3725 MW of renewable energy cap-
acity to its grid under REIPPP. The
first round of REIPPP contracted 28
projects, most of which are now under
construction. The third round sub-
mission deadline for bids is in mid-
August 2013.

Separately, Eskom has announced
that it is to build a 100 MW wind farm

near Koekenaap in the Western Cape.
The $258 million project will be on
line in 2014 and is the utility’s first
large-scale renewable energy project.

“[The project] demonstrates our
commitment to reducing our carbon
footprint and to investing in a sustain-
able energy future,” said Eskom Chief
Executive Brian Dames.

The project has been funded by a
group of development finance insti-
tutions, including the World Bank,
African Development Bank, Clean
Technology Fund and Agence Fran-
caise de Developpement.

Eskom says that it is ready to con-
nectnew renewable energy producers
to the grid.

Georgia boosts hydropower

Tata Power, Clean Energy Invest and
the IFC InfraVentures Foundation
have started work on several hydro-
power projects in Georgia after sign-
ing an agreement last month.

India’s Tata Power and Norway’s
Clean Energy Invest will each hold a
40 per cent stake in the Adjaristsqali
hydropower cascade project, which
will add 400 MW to Georgia’s power

system. InfraVentures will hold the re-
maining 20 per cent stake.

The $700 million project will be
built in three phases, with the first, 186
MW phase completed by mid-2016.

Energy from the project will be pri-
marily exported to Turkey.

“Georgia is a great country to work
in and Turkey is a fast-evolving en-
ergy market in Europe. This relation-

ship with Clean Energy and IFC
InfraVentures puts us on a strong foot-
ing to take advantage of the consi-
derable potential of this market,” said
Anil Sardana, managing director of
Tata Power.

IFC InfraVentures is a fund created
by the IFC in 2008 to develop public-
private infrastructure projects in the
world’s poorest countries.
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Ready to go big offshore

The recent achievement of power curve certification of the Haliade 150-6MW wind turbine and the
imminent installation of the first prototype in an offshore setting heralds the final step in the start of
the commercialisation of the new generation large offshore wind turbines.

Junior Isles

here is no disputing the poten-
Ttial of offshore wind power

generation. According to the
Global Wind Energy Council, it could
meet Europe’s energy demand seven
times over and could generate more
than four times the required energy
demand in the US.

Europe is currently the hot spot for
offshore wind, with more than 90 per
cent of the world’s offshore wind
power installed in the region. Studies
by the European Wind Energy Asso-
ciation (EWEA) have identified 18.4
GW of consented offshore wind farms
in Europe and future plans for off-
shore wind farms totalling more than
140 GW. Grid-connected offshore
wind capacity in Europe has now
passed 5 GW, with the bulk of that
capacity being located in the UK.

As countries realise the potential of
offshore wind, the size of offshore
wind farms has been growing in terms
of total project capacity and the size
of individual turbines.

Several manufacturers are now busy
preparing a new generation of large
(over 6 MW) offshore machines so
that they are ready for deployment in
the latest rounds of large offshore
wind programmes in key European
markets.

Alstom’s 6 MW Haliade 150 off-
shore wind turbine is one such ma-
chine that has recently achieved some

key milestones in the journey towards
commercial readiness. The turbine has
already been identified as the preferred
technology for Round 1 of France’s
offshore wind programme and is now
being certified so that it is ready for the
UK Round 3 programme.

The UK’s Crown Estate launched
the site allocation process for the
third round of UK offshore projects
in 2008 and construction of the first
projects is scheduled to commence in
2014. It is envisaged that Round 3
will be on a much bigger scale than
its predecessors. Rounds 1 and 2
comprise 8 GW of generating capac-
ity, while Round 3 alone could de-
liver a further 25 GW.

In line with this schedule Alstom is
on the brink of achieving the final
certifications that will allow it to be
offered commercially.

Jordi Puigcorbé, Alstom Wind Vice
President of innovation explained:
“As soon as you have a prototype
machine, there are three stages: the
first is commissioning of the machine,
followed by validation of the systems,
with the final stage being the certifica-
tion. We are working very hard with
the prototype we have at Le Carnet,
near Saint-Nazaire.”

The Haliade 150-6MW is a three-
bladed upwind wind turbine, which
operates at a variable speed and has a
maximum rated power of 6 MW. The

turbine has 73.5 m blades, jointly de-
veloped with LM Wind Power, giving
a rotor diameter of 150 m that covers
a swept area of 17 860 m?. According
to Alstom, the new blade and larger
rotor swept area improve annual en-
ergy production by 15 per cent com-
pared to the current generation of off-
shore turbines.

The turbine has been designed to
meet Class [-B specifications of the
IEC-61400-1/IEC-61400-3 standards.
It is suitable for sites with a reference
wind speed of 50 m/s (10-minute av-
erage) and a 50-year extreme gust
speed of 70 m/s (3-second average).

The Haliade 150 is equipped with a
direct-drive permanent magnet gen-
erator and includes three identical
full-power converters operating at
900 V. This voltage can then be in-
creased by means of a transformer
included in the turbine.

The inverter, transformer, switchgear
and low voltage electrical distribution
cabinet are located at the tower base.
A distribution cabinet in the nacelle
supplies the pitch, the yaw and the
cooling fans and collects signals from
the sensors. The entire wind turbine is
air-conditioned and pressurised.

Unlike some offshore wind turbines,
the Haliade machine has been devel-
oped specifically for the offshore wind
market. Construction materials and
protection treatments are specifically

.
J el .
The turbine features 73.5'm b_Ladgs', jointly developed
with LM Wind Power -

designed for offshore environments.
Heat exchangers and pressuring units
prevent salty air entering while dehu-
midifiers prevent corrosion of compo-
nents inside the wind turbine.

Commenting on the design,
Puigcorbé noted: “We didn’t take an
onshore machine and modify it for
offshore. When we began the design
in 2009, the plan was to start from
zero. We took into account the envi-
ronment in which the machine has to
operate as well as all technical and
operational aspects that would con-
tribute to the cost of energy from the
turbine.”

This meant that all the boundary
conditions were considered before
defining the type of technology and
product details. Alstom first identified
the targeted cost of energy and split
this into the costs of items such as
jackets and foundations, as well as all
the turbine systems — the major com-
ponents such as the tower and drive
train. It also took into account the
electrical infrastructure of the wind
farm as a complete power plant.

Puigcorbé added: “With a power
plant out at sea, there are other factors
such as the cost of operation and
maintenance that will have a big im-
pact on the final cost of energy. When
you combine all of these parameters,
you are able to define what is the best
product.
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Alstom’s 6 MW Haliade
150 offshore wind turbine
has recently achieved
some key milestones

“Ultimately you reach several con-
clusions: you determine the aspect
ratio between the turbine power and
the [blade] diameter; the target weight
of the nacelle; the expected energy
output; and the class of equipment for
which the turbine has to be designed.
You can even compare different tech-
nologies in terms of drive train to
conclude, for example, that the opti-
mal is the direct drive.”

Whether a direct drive or geared
machine is best suited to large offshore
wind turbines is a “hot and dynamic
debate” in the industry.

Puigcorbé commented: “It’s clear
that if you make the same analysis for
onshore machines of about 3 MW as
we did for offshore, the most com-
petitive drive train would be double-
fed technology with a gearbox. For
offshore, in order to reduce the capex
you have to move to bigger and more
powerful machines — 6, 7 or even 8
MW. When you consider all the
boundary conditions, especially the
cost of maintenance, the most com-
petitive drive train in terms of cost of
energy is the direct drive. The domi-
nating factor is the reliability of the
machine.”

The high cost of working out at sea
makes turbine reliability critical. With
no mechanical gearbox coupled to the
generator, the direct drive turbine

consists of fewer rotating parts. Ac-
cording to Alstom, this increases reli-
ability, maximises turbine availability
and reduces maintenance costs. The
use of a permanent magnet generator
(PMQ) is also said to lead to better
generation efficiencies and even
greater overall mechanical reliability.

The use of a direct drive train also
helps to reduce the total head mass of
the turbine i.e. the nacelle plus the ro-
tor. The Haliade 150-6MW has a total
head mass of 370-390 t depending on
the configuration.

Puigcorbé explained the significance
of this: “The weight that you put in the
top of the tower has a big impact on
the structural loads. This is a key fac-
tor in the design and development of
the tower and foundations, which in
turn has a big impact on the capex of
the wind farm. If you can design
lighter, cheaper foundations you re-
duce all the related costs such as
transport, installation and the cost of
the actual equipment.”

Alstom says the Haliade 150 gener-
ates up to 40 per cent more electricity
per kilogram of material used than
today’s offshore machines.

A key feature of the turbine is Als-
tom’s Pure Torque load deflecting de-
sign, which protects the generator and
improves its performance. The design
has been applied in both its existing

onshore and offshore turbines.

Explaining the philosophy behind
Pure Torque, Puigcorbé said: “Me-
chanical components should not be
used as structural components. For
example in a standard onshore ma-
chine, you connect all of the compo-
nents —rotor, blades, hub and shaft —to
the gearbox. This means the gearbox
is being used as a mechanical compo-
nent to transmit the torque, and as a
structural component. In addition to
the torque, the gearbox has to with-
stand the bending moments coming
from the blades. This is a mistake and
is one of the reasons why you have a
lot of gearbox failures. The gearbox is
designed to withstand torque but not
bending moments.”

At the EWEA conference earlier
this year, Alstom cited a study by
Relia-wind, which said that the fail-
ure rate of even the best theoretical
gearbox designs does not go below
6.8 per cent and that gearboxes are
likely to face at least one replacement
over 20 years. Alstom calculates that
this translates into an extra €500 000-
800 000 over the lifetime of a 6 MW
geared turbine.

Pure Torque separates structural loads
from mechanical loads to ensure that
only the turning force from the blades
— torque — is transferred to the me-
chanical systems i.e. the generator.

Operating data
Wind Turbine Class
Rated Power

Cut-in wind speed

Cut-out wind speed (10 min average)

Grid frequency

Rotor

Rotor diameter
Blade length

Rotor swept area
Rotor speed range
Tip speed

Generator

Type

Rated voltage
Number of phases
Protection class

Converter
Type
Output voltage

Tower

Type
Hub height

Power control system
Type

Environmental specifications
Normal air temperature range
Extreme air temperature range
Lightning protection

1-B IEC-61400-1 / IEC-61400-3
6.0 MW (net after transformer)

3m/s
25m/s
50/ 60Hz

150m
73.5m

17 860m?

4 —11.5rpm
90.8m/s

Direct Drive Permanent Magnet

900 V per phase
3x3
IPP55

Back to back 3-phase AC/AC

900 V

Tubular steel

100 m (or site-specific)

Variable speed and independent pitch control by blade

-10 to +40°C
-30 to +50°C

Class | acc. IEC 62305-1
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Pure Torque: Two solid
bearings transmit main
bending loads safely to the
tower (red arrows), while an
elastic coupling ensures the
generator rotor receives only
torque (green arrows)

Bending loads from the blades are
transmitted down the tower.

“In an onshore machine with a
gearbox, Pure Torque allows us to re-
duce the failure rate of the gearbox,
and in the offshore direct drive ma-
chine, it reduces the failure rate of the
generator,” added Puigcorbé

Ensuring the generator is subjected
only to torque allows the minimum
required air gap to be maintained be-
tween the generator rotor and stator at
all times. This ensures high electrical
efficiency.

“The stability of the air gap between
the generator rotor and stator is very
important. The generator of the off-
shore machine has a diameter of about
7.5 m. To maintain efficiency, the
distance between the rotor and the
stator has to be stable and low — about
7 mm,” said Puigcorbé.

According to Alstom, this air gap
stability has been demonstrated at a
range of power outputs, up to 6 MW,
as well as at high wind speeds.
Puigcorbé noted: “It has been demon-
strated in winds that are very turbulent.
This air gap stability demonstration as
a result of Pure Torque has been one
of the most important validations.”

The first Haliade 150 prototype was
installed onshore at Le Carnet in
March 2012 and was commissioned
until around July of that year. July
through to December saw testing of
the main components. This included
testing the dynamics of the entire
structure; main loads in the blades and
tower; Pure Torque and air gap stabil-
ity; control system verification; and
testing of the individual main compo-
nents such as the converter, generator
and pitch and yaw system. Labora-
tory blade testing is still ongoing in
Denmark.

The pitch and yaw system were of
particular interest, since these have
been improved. The pitch system,
which is used to rotate the blades, uses
improved batteries and actuator for
greater reliability. According to Als-
tom, the new pitch system has per-
formed better than expected.

Experience gained with its onshore
turbines has also enabled Alstom to
enhance the yaw system. “This is a
less critical component than the pitch
system but the results have been very
good,” said Puigcorbé.

With these validation tests completed
by the end of 2012, official power
curve measurements began in order to
verify the main characteristics of the
machine. The team is working on
having full certification by the end of
this year.

“This says that the machine meets
the specified standards in terms of
design, manufacturing and perfor-
mance. It is the last step before we can

commercialise the product,” said
Puigcorbé.

Notably, last month (May) Alstom
received certification of the power
curve from an independent party. The
power curve gives the power output
as a function of wind speed and is
perhaps the most important criterion
for a turbine from a performance point
of view.

Alstom says that achieving certifica-
tion of the power curve means it will
probably be the first in the market to
offer a certified 6 MW machine with a
large rotor.

The turbine at Le Carnet site has
achieved around 1000 running hours.
The Carnet site, located on the banks
of the Loire estuary, was chosen for its
geological characteristics, which are
very similar to the submarine environ-
ment in which the wind turbines will
be installed. The 25 m sub-structure
(known as the ‘jacket’) was installed
on pillars driven more than 30 m into
the sea bed on which the 75 m high
tower was then gradually mounted. In
all, the nacelle rises more than 100 m
above ground. The wind turbine and
its support structure have a total com-
bined weight of 1500 tons.

Le Carnet is actually described as a
“near shore” site, where wind speeds

Bank farm located 45 km off the Bel-
gian coast, near the port of Ostend
where it will be operated by Belwind
under concession. The Haliade 150
will be connected to the electricity
station of the first phase of the field.

Puigcorbé says the installation will
help Alstom test aspects related to the
diagnostics of the turbine when work-
ing in a remote location. “You have to
improve all the diagnostics, sensoring,
scada data and control systems in order
to allow remote operation of the ma-
chine. With regards to operation and
maintenance, we will be able to assess
the accessibility of the turbine, how it
has to be maintained and what chal-
lenges we might face during mainte-
nance out at sea.”

Installation of this machine is ex-
pected to take place this month (June)
and is perfectly timed to allow it to be
a commercial offering for UK Round
3, ahead of the French wind farm or-
ders that originally triggered the start
of development.

Commenting on the French and UK
programmes Frédéric Hendrick, Als-
tom Vice President of Offshore Wind,
said: “For France, we have been
awarded three of the four first round
projects, which amounts to 1.4 GW.”

The three projects located at Saint-
Nazaire, Courseulles-sur-Mer and
Fécamp, comprise around 240 wind
turbines and represent a total of over
€2 billion of orders for Alstom. Alstom
is the exclusive supplier of these
projects, which are being built by a
consortium led by EDF Energies
Nouvelles that also includes Dong
Energy.

France originally set a target of
3 GW by 2020 in Round 1 and has so
far awarded contracts to build 2.2 GW
of offshore capacity. At the start of the
year the government issued a second
tender for Round 2, which will see the
installation of two wind farms — one of
500 MW and another of 750 MW. It is
expected that details of a third round
will be published next year.

Meanwhile, in the UK progress has
not been as fast as hoped. With ambi-
tions to add 18 GW by 2020 only two
projects are underway, despite plan-
ning consent being granted to several.

“For UK Round 3, things are not
moving as fast as we would like, noted
Hendrick. “This is due to the fact that
some of the Round 2 projects were
delayed — although it means we can

... there has been a very good correlation between
the theoretical power curve and the actual
measurements...

have been measured at up to 22 m/s.
This means that the prototype has
been tested under conditions that are
similar to those at sea.

“In terms of corrosion, humidity and
the kind of turbulence we can find at
sea, it is quite similar. It is representa-
tive of the conditions we will find in
the [offshore] wind farms in France,”
said Puigcorbé.

According to Alstom, there has been
a very good correlation between the
theoretical power curve and the actual
measurements — with only a difference
of 1 per cent between the designed
theoretical power curve and the ex-
perimental field data.

Having proven the technology and
equipment at Le Carnet, the next step
is to test an identical turbine in the
North Sea, off the Belgian coast. The
offshore installation will permit test-
ing of aspects of operation, mainte-
nance and connection under real ma-
rine operating conditions.

Alstom and Belwind NV, the Belgian
leader in offshore wind turbine energy
production, have signed an agreement
to install the Haliade 150 in the Bligh

now offer our new machine for these
projects. Round 3 developers are also
waiting to see what the strike price
will be for the new offshore projects
so they know what they will be paid
for the power they produce.”

There are also problems with grid
connections, Many Round 3 projects
are located far from the coast neces-
sitating the use of a HDVC link, which
can take 48-54 months to build. The
issue of grid connections is a situation
that continues to challenge offshore
wind development in Germany.

Germany is another market where
Alstom could see early success with
the Haliade 150. The technology has
been slated for the Arcadis Ost 1
project, which was granted approval
in February this year. Construction of
the 348 MW wind farm — to be built
within a 30 m? site in the Baltic Sea,
northeast of the island of Riigen — is
scheduled to begin in 2016.

As the latest round of UK and French
offshore programmes draw closer,
Alstom is ramping up its manufactur-
ing capabilities to allow mass produc-
tion of the Haliade 150. It will build

four factories to produce and assemble
the wind turbines for the three off-
shore projects awarded by the French
government.

Work has started on the two facto-
ries in the port areas of Saint-Nazaire
(Loire Atlantique), where Alstom
will manufacture nacelles and alter-
nators. A pre-series production run
has begun in Saint-Nazaire at a tem-
porary facility that will manufacture
pre-series units before the main fac-
tories come on stream. Construction
of the factories in Cherbourg (Man-
che), which will produce blades and
towers, is scheduled to begin around
mid-2015.

“We do not want to start [building]
four factories at the same time. Na-
celles and generators are the priority
since we have alternate sourcing for
the blades and the towers,” noted
Hendrick.

These French manufacturing centres
will be the first Alstom sites in the
world entirely dedicated to offshore
wind power and will permit the cre-
ation of 5000 permanent qualified
jobs, including 1000 direct jobs (500
in Cherbourg, 300 in Saint-Nazaire,
and 200 in an engineering centre lo-
cated in Nantes.

In the meantime, Alstom continues to
work closely with the likes of EDF and
Dong. Having collaborated during the
design and testing of the prototype,
Alstom is sharing information with the
companies on the performance data
that will help in the design of the wind
farms that will be located in France.

Puigcorbé said: “We are looking at
things such as the optimum layout, the
most suitable type of foundations,
jackets and monopiles, electrical in-
frastructure etc. The collaboration is
very close and transparent. We share a
lot of data with EDF and Dong obvi-
ously because we have projects with
them, but we have a similar approach
with other clients.”

As the turbine only represents 35 per
cent of an offshore wind farm costs,
this type of approach, says Alstom, is
crucial. As Puigcorbé explained:
“Sharing information on the charac-
teristics of the turbine is important to
optimise the foundations and electri-
cal infrastructure at a particular site as
they also contribute to lowering the
cost of energy which, at the end of the
day, has to be the main focus.”

The power curve certification of the
Haliade 150 heralds the imminent
commercialisation of the new genera-
tion 6-7 MW offshore turbines with
large rotors but looking to the future,
Hendrick sees this as just the “start of
the start”.

He said: “We will probably be the
first 6 MW large rotor machine to be
certified on the market. These will be
the new generation of turbines that
will be used for the years to come.
People may already be talking about
10 MW and above but at the end of the
day, technically it does not make sense
to have a 10 MW machine if you don’t
have the rotor size to go with it. At the
moment the industry does not have the
right solution for the very large rotors
that would be required. Blade erosion,
tip speeds, blade weight and how they
would be installed etc., are all issues
that would need to be addressed.”

According to Alstom, some of these
areas will require several years of
work before the industry moves to that
next 10+ MW generation. Further, the
market will need to gain confidence in
the new 6-7 MW machines and manu-
facturers’ ability to deliver large, reli-
able offshore turbines.

Hendrick summarised: “Fortunately,
we are very boring when it comes to
the testing of our machine. Just over
two years ago at the EWEA confer-
ence, we said what we are going to do
and when we will do it. Two years
later, we are exactly where we said we
were going to be.”
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HALIADE™ 150-6MW

l NEW GENERATION OFFSHORE WIND TURBINE
Robust : Alstom Pure Torque® technology
Simple : direct-drive permanent magnet generator (PMG)
Efficient : 150m diameter rotor for high energy yield
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Survey surprises
with confidence In

B M&A outlook cautious B 1Q results disappoint

Sian Crampsie

Executives in the power and utilities
sector have become more bullish over
the last two years about global eco-
nomic growth prospects and corporate
earnings potential.

In a survey carried out by Ernst &
Young, senior personnel indicated their
confidence in improved economic sta-
bility, better credit availability and cor-
porate earnings.

Ernst & Young said that the results
were “surprising” and seemed at odds
with the current low levels of merger
and acquisition (M&A) activity in the
power and utilities sector globally.

They also appear to contradict recent
results and outlooks reported by utili-
ties in Europe.

Enel, EnBW and Statkraft last month
all reported falls in profits and said that
the outlook for 2013 was bleak because
of low wholesale electricity prices and
overcapacity.

RWE reported a slight fall in operating

profit for the first quarter of 2013 but
still managed to beat analysts’ expecta-
tions. The company said that the cold
weather in early 2013 had helped to
boost energy demand but that its elec-
tricity segment had disappointed.

According to Ernst & Young, expec-
tations among power and utilities ex-
ecutives for global economic growth,
corporate earning and credit availabil-
ity “are at some of their highest levels
in the last two years, with 83 per cent
of global respondents anticipating eco-
nomic growth, including 63 per cent
citing growth of between 1 per cent and
three per cent”.

The company’s survey results showed
that more executives were confident
about global economic growth than six
months ago, while 52 per cent believe
that credit availability is improving,
compared to just 32 per cent in April.

It said that the power and utilities sec-
tor was being cautious about M&A
deals because “global economic growth
has been uneven and heavily supported

by monetary policy”.

Enel last month blamed the econom-
ic slump in Italy and Spain for its 26
per cent drop in first quarter net profit
and said that electricity and natural gas
demand in those two countries was un-
likely to return to pre-crisis levels be-
fore 2017.

German giant E.On also painted a
bleak outlook due to the muted energy
demand and low power prices. CEO
Johannes Teyssen told shareholders
that the margins of its state-of-the-art
gas fired power plants are “close to zero
in many European markets”.

In May Statkraft said it had moth-
balled a gas power plant in Germany
because of the low margins and stron-
ger competition from coal. It has also
sold its shares in E.On AG to raise
money for investments and protect its
credit rating.

Statkraft reported an 87 per cent fall
in first quarter net profits. It has put the
Robert Frank power plant in Germany
in cold reserve.

Gamesa sets
sights on Brazil

Gamesa says that it is planning to be-
come one of the leading wind turbine
makers in Brazil.

The Spanish firm has won accredita-
tion from the Banco Nacional de De-
sarrollo Economicoy Social (BNDES)
under new rules for foreign companies
operating in Brazil.

Compliance with the new rules is a
prerequisite  for qualifying for
BNDES’s financing lines and they re-
quire suppliers of wind turbines to
manufacture three key wind turbine
components in Brazil.

The country is a priority market for
Gamesa in the short to medium term.
Gamesa started producing its equip-
ment there in 2011 and has so far sup-
plied over 900 MW to the market.

The firm says that Latin America as
a whole accounted for 53 per cent of
sales in the first quarter of 2013 and
was its main growth driver, helping to
offset declines in the US and Chinese
market.

Initially BNDES’ rules require wind
turbine manufacturers to make three

of the following parts in Brazil: tower,
hub, blade and nacelle. The require-
ments will be tightened every six
months until 2016 to increase the local
content requirements.

Until January 2013, BNDES’s crite-
ria had been financial, requiring 60 per
cent of the total investment to be
sourced in Brazil. Gamesahasanacelle
and hub assembly plant in Camagari,
Bahia state and is working with local
suppliers on the manufacture of its
towers and blades.

Gamesa returned to profit in the first
quarter of 2013, with €7 million of
attributable profit, compared with a
loss of €19 million in the first quarter
0f2012. “In a complex economic and
industry situation, marked by falling
demand and pressure on prices,
Gamesa advanced with the commit-
ments made in its business plan,” it
said in a statement.

Revenues fell by 12.2 per cent over
the first quarter of 2012 to €491 mil-
lion while sales also fell by 12.2 per

cent to 446 MWe.

Gamesa returned to profit in the first quarter of 2013

Companies create
P2G alliance

The concept of power to gas (P2G)
willplay animportantrolein the future
energy system, according to 11 Euro-
pean energy and technology compa-
nies that have joined forces to develop
the technology.

P2G uses surplus renewable energy
to produce gas that can then be stored
orused in other areas of the energy sec-
tor. The North Sea Power to Gas Plat-
form — whose members include DNV
Kema, Fluxys Belgium, Hydrogenics
and National Grid —aim to develop the
concept and demonstrate its ability to
reduce temporal surpluses of renew-
able energy.

The share of renewable energy in the
European electricity mix is growing
and it is increasingly hard for utilities
to balance fluctuating levels of energy
from solar and wind power plants.

At the same time, there are challeng-
es to transmitting large volumes of
renewable energy to consumers, while
the natural gas network could accom-
modate large additional volumes of
gas.

Using renewable energy to produce
gas — which could then be used in

transportation, domestic heating, or as
achemical feedstock —therefore makes
sense and would also help Europe to
become carbon neutral by 2050, argues
North Sea Power to Gas, whose mem-
bers also include Energinet.dk, Maersk
Oil, Alliander, Gasunie, TenneT, ITM
Power and Open Grid Europe.

The P2G concept uses electrolysis
and methanation, which combines car-
bon dioxide with hydrogen to produce
a biogenous natural gas substitute.

P2G is of particular interest for the
North Sea area as its on- and off-shore
natural gas infrastructure is well devel-
oped. In addition, the combined gener-
ating capacity of offshore wind farms
on the North Sea could reach around
100 GW by the year 2030, while the
PV capacity installed in the countries
surrounding the North Sea is expected
to increase from 35 GW in 2012 to al-
most 60 GW in 2020.

“The establishment of the North
Sea Power to Gas Platform is an im-
portant step in the transition towards
a sustainable energy system”, said
Lukas Grond, P2G expert at DNV
Kema and secretary of the Platform.

Westinghouse SMR
agreement targets China

Westinghouse Electric has strength-
ened its ties with China through two

agreements with State Nuclear Power

Technology Corp. (SNPTC).

The two companies have inked a

memorandum of understanding to de-
velop small modular reactor (SMR)

technology, and have also created a

joint venture to provide supplier qual-
ification services to the global AP1000
nuclear power plant market.

In the SMR field, Westinghouse and
SNPTC hope to develop a standard

design plant, based on Westinghouse

SMR technology, for licensing in both
the USA and China. The deal is part of

Westinghouse’s strategy to exploit op-
portunities around the world and
would help to accelerate the deploy-
ment of SMRs.

“We are in the early stages of nego-
tiations of an agreement that we ex-
pect will provide design, licensing,
construction, and operational cer-
tainty that no other SMR supplier can
match. We expect to be the first to
market,” Westinghouse Senior Vice
President and Chief Technology Of-
ficer Kate Jackson said.

Westinghouse says that the
SNPTC partnership will draw on the

companies’ past and present joint ef-
forts, including the deployment of the
world’s first AP1000 nuclear power
plants in China, for which SNPTC is
the engineering, procurement and con-
struction contractor.

This partnership has been extended
with the new JV to qualify suppliers
and develop the supply chain within
China for AP1000 equipment and
components. The JV will also work
toward a goal of exporting equipment
and components made by qualified

Chinese suppliers to global markets,
and importing components and equip-
ment made by qualified suppliers else-
where in the world for use in China.

“We expect to provide new opportu-
nities for business both within and
outside of China,” said Westinghouse
President and CEO Danny Roderick.
“By formingthisjoint venture, wehave
amechanism for delivering our goods
and services together to a broader
range of customers, delivering mutual
business success.”
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Americas

Prolnversion awards
70 MW contract

The Peruvian Private Investment Pro-
motion Agency (Prolnversion) has
awarded the concession for the tempo-
rary supply of 70 MW of power to the
city of Iquitos to Genrent do Brasil.

Genrent will supply a 70 MW ther-
mal power plant to help Iquitos meet
its energy needs until a new power
transmission line is built. The project
will cost $100 million, said Pro-
Inversion.

Once Iquitos is connected to the na-
tional grid, the Genrent plant will
serve as a backup power source.

Siemens awarded federal
wind farm

The largest federal government wind
farm in the USA is to be built by
Siemens after the National Nuclear
Security Administration (NNSA)
awarded a contract to Siemens Gov-
ernment Technologies.

The Pantex wind farm will consist
of five 2.3 MW wind turbines locat-
ed on 1500 acres of government-
owned land near Amarillo, TX. The
facility will help the NNSA to meet
government directives for energy
use and renewables.

Siemens’ contract includes a multi-
year service, maintenance and warran-
ty agreement.

Abengoa selected for
transmission line project

Imperial Irrigation District (IID) has
awarded Abengoa a contract to up-
grade a 230 kV transmission line as
well as several existing substations in
California, USA.

The ‘Path 42 project is part of a plan
to extend the power network being de-
veloped by Imperial Irrigation District,
the sixth largest electrical utility in
California, in order to increase the ca-
pacity of the network and enable ac-
cess to new sources of renewable en-
ergy in California.

The contract involves the reconduc-
toring of a total of 32 km of a 230 kV
transmission line, as well as the up-
grade of existing substations, under a
turnkey format. The project is expect-
ed to take 12 months to complete and
will be delivered to Imperial Irrigation
District in April 2014.

Ormat signs Wild Rose
PPA

Ormat Technologies has secured a 20-
year power purchase agreement
(PPA) with the Southern California
Public Power Authority (SCPPA) for
the supply of electricity from the Wild
Rose geothermal plant in Nevada.

The 16 MW Wild Rose plant is due
to start operating at the end of 2013,
when it will become the first renew-
able energy plant in Nevada to supply
electricity to California via NV Ener-
gy’s One Nevada transmission line.

Ormat will sell the power to SCPPA
at $99/MWh with no annual escala-
tion. SCPPA will resell the power to
the Los Angeles Department of Water
and Power (LADWP) and Burbank
Water and Power (BWP).

Asia-Pacific
BHEL awards Gadarwara
contract

Bharat Heavy Electricals Limited
(BHEL) has awarded Alstom a con-
tract worth nearly €100 million to sup-
ply components and services for a new
2 x 800 MW power plant in Madhya
Pradesh, India.

Alstom is to work with BHEL to de-
sign and supply pressure parts for the

two supercritical boilers along with
pulverisers and air preheater compo-
nents. It will also assist BHEL with
technical advisors during the erection
and commissioning of the two units.

The Gadarwara power plant will
start operating in 2016.

REC supplies Thai solar

REC is to deliver 72 MW of solar
photovoltaic (PV) panels for the con-
struction of six solar power plants in
two provinces in Thailand.

The company has signed a deal
with SolarCo to supply 293 040
Peak Energy Series solar panels that
will be installed in Nakhon Pathom
and Suphan Buri provinces. The
projects will increase the number of
REC’s large scale installations in
Thailand to seven.

The plants will be owned and oper-
ated by Yanhee EGCO Holding,
while Italthai Engineering Co., Ltd.
and Phoenix Solar Pte Ltd. will
share engineering, procurement and
construction responsibilities.

Tehri Hydro opts for
variable speed technology

Tehri Hydro Development Corpora-
tion has selected GE’s variable speed
drive technology for a new 1000 MW
pumped storage hydropower plant be-
ing developed in Uttarakhand, north-
ern India.

The new power plant on the Bhagi-
rathi River will be the first pumped
storage hydro plant in India to use
variable speed pump turbine sets,
which will help to improve grid stabil-
ity in the region.

GE’s Power Conversion drive sys-
tems will be used for all of the plant’s
variable-speed motor/generator sets of
the pump turbines to enable continu-
ous control of the plant’s pump output.

Europe

Dungeness B upgrades
control systems

EDF Energy has selected ABB to en-
gineer improvements to the steam
turbine governors of the 1040 MW
Dungeness B nuclear power plant in
the UK.

The improvements will be made to
the governors for the main turbine
and the main boiler feed pump turbine
of Units 1 and 2 at the plant, which
was commissioned in 1983. ABB will
also carry out upgrades to the control
interface and event logger.

The upgrade to the control system
is part of EDF Energy’s ongoing
programme of upgrades to improve
performance and replace major
components with more efficient
modern designs.

ABB’s engineering team will work
closely with EDF Energy staff to de-
sign the new equipment and inter-
face it with the station’s existing
ABB Procontrol P13  distributed
control system.

The project is due to be completed
in the summer of 2013.

Nordex to build Ireland’s
largest wind farm

Nordex has started the construction of
the 87.5 MW Knockacummer wind
farm in County Cork, Ireland.

The wind farm is owned by Irish
utility Bord Gais Eireann and will
consist of 35 N90/2500 wind tur-
bines. Nordex will build and com-
mission the wind farm as well as
carry out servicing for 15 years.

Construction of the foundations and
access routes started in April 2013 and
first turbines are expected to be
shipped to the site in September 2013.

Bord Gais Eireann is Ireland’s largest

natural gas utility and is currently op-
erating wind farms with a total in-
stalled capacity of over 200 MW.
Knockacummer is the fourth and larg-
est project to be executed by the two
companies.

On completion of Knockacummer,
Bord Gais Eireann will be operating
Nordex wind turbines with a total ca-
pacity of 185 MW. Nordex installed its
first turbine in Ireland in 2002.

Alstom to renovate
Kaprun Hauptstufe

Verbund Hydro Power AG has placed
an order with Alstom for the renovation
of two generators in the Kaprun Haupt-
stufe hydropower plant in Austria.

The project will extend the service
life and increase the output of the
plant’s M3 and M4 generators. Com-
missioning is scheduled for April
2016.

The two generators in Hauptstufe
Kaprun have a rated power ouptput of
100 MVA each. Currently, the maxi-
mum power output of the power plant
is 240 MW but the renovation will in-
crease this to 270 MW.

SgurrEnergy selected for
tidal lagoon

International renewable energy con-
sultancy, SgurrEnergy, part of Wood
Group, has been elected as strategic
advisor to the Swansea Bay Tidal La-
goon project, the world’s first, purpose
built tidal lagoon power plant.

SgurrEnergy has been appointed by
developer, Tidal Lagoon Power Limit-
ed (TLP), to provide technical support
to the proposed £650 million lagoon
power plant, to be based in Wales.

The Glasgow-based company has
provided a range of technical servic-
es and strategic support to TLP. A
key focus has been to support a thor-
ough understanding of the project’s
technical and commercial risk pro-
file, helping TLP to construct a well-
informed project development strat-
egy aligned with achieving its
required investment potential.

Advice has been given by SgurrEn-
ergy on electricity generation design
and technology, construction method-
ology and contract and technical docu-
mentation to help support the project
through to financial close and ensure
its bankability.

The Swansea Bay Tidal Lagoon
project will have a total installed ca-
pacity of 250 MW, with a potential an-
nual output of 400 GWh. It is expected
that the project will reach financial
close by the end of 2013, with con-
struction commencing in April 2014.

Veidekke to build Berlevag
wind farm

Veidekke Entreprenor AS has been
commissioned by Varanger Kraft to
build infrastructure, foundations and
a transformer building for the Rag-
govidda wind farm in Finnmark,
northern Norway.

Veidekke will design and build in-
frastructure for the facility, which
includes a 9 km access road to the
wind farm, about 12 km of internal
roads, parking spaces, cable trenches
and foundations for 15 wind tur-
bines. In addition, Veidekke will
build a transformer building approxi-
mately 300 m? in size.

The 45 MW wind farm will be com-
missioned in late 2014.

International

Siemens wins SA wind
order

Siemens Energy has been awarded an
onshore wind power order for the Sere
wind power plant on the west coast of
South Africa.

The Sere wind farm is one of
Eskom’s flagship energy projects and
marks the second order for wind tur-
bines from South Africa for Siemens.
The 105 MW project is scheduled to
be commissioned in 2014.

Siemens’ scope of supply includes
the delivery and installation of 46
wind turbines of the type SWT-2.3-
108. The contract also includes a five-
year service agreement.

The first wind power order from
South Africa was awarded to Siemens
by Mainstream Renewable Power
Limited, Globeleq, and local B-BBEE
investors Thebe Investments, Enzani
and Usizo for the Jeffrey’s Bay on-
shore wind power plant with a total
capacity of 138 MW.

Wairtsili signs Zambia
agreement

Wartsild has signed a service agreement
for a power plant in Zambia.

The Finnish firm signed a ten-year
operations and maintenance agree-
ment with Ndola Energy Company
Limited (NECL), a subsidiary of Great
Lakes Energy NV, for the 50 MW
NECL power plant in Ndola, Zambia.

The plant will be powered by a total of
six Wartsild 32 engines running on
heavy fuel oil (HFO), a byproduct sup-
plied from the Indeni refinery, which is
immediately adjacent to the plant. The
plant is scheduled to commence com-
mercial operations at the end of July
2013, and the electricity produced will
be sold to Zambia Electricity Supply
Company Ltd (ZESCO Ltd).

The NECL power plant will contrib-
ute towards Zambia achieving a more
diversified energy mix and increased
stability in its power generation. The
country relies heavily on hydropower
and this new power plant will comple-
ment Zambia’s installed capacity.

GE powers green waste
projects

Green Waste Energy (GWE) has
signed a framework agreement with
GE for the supply of Jenbacher gas
engines to power a series of recycling
and energy conversion plants that it
plans to build around the world.

GE is to providle GWE subsidiary
Green Waste Energy Development
(GWED) with Jenbacher J620 gas en-
gines that will run on syngas produced
at the proposed waste-to-energy plants.

GWED uses a proprietary non-burn
advanced pyrolysis technology from
C6 Technologies to convert waste into
syngas that can then be used to gener-
ate electricity or produce transporta-
tion fuels. It is planning waste-to-ener-
gy projects in the USA, UK, Africa
and Asia.

The first project will be located in
Theddingworth, UK, where GWED
and J. M. Clarke & Sons will build a
waste-to-energy facility equipped with
six J620 gas engines.

SEC issues €200 million
worth of contracts

Saudi Electricity Company (SEC) has
awarded two contracts valued at ap-
proximately €200 million to Siemens
Energy. The first contract includes the
supply of five SGT6-2000E gas tur-
bines, which will add 388 MW to the
Ratha, Qurayyat and Arar areas.

The second order is for a turnkey
project to build the Al-Kharj 2 380 kV
substation. Under the contract, Siemens
will supply all key components such as
gas insulated switchgear, transformers,
line reactors, switchgear, protection
systems, telecommunication systems,
and will also provide civil engineering
and substation building. The substation
will enhance the reliability and security
of power supply, while addressing the
growing demand for electricity in the
Al-Kharj region.
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US crude is a
clobal “game
changer”

M Opec to face challenges in years ahead

M US crude oil production highest in 21 years

| David Gregory

Crude oil prices settled into a com-
fortable range during the first half of
May, with West Texas Intermediate
(WTI) moving in the mid-$90/b range
and Brent at around $100-104/b. The
Opec basket slipped below $100/b in
the first days of the month and then
again on May 15, but soon bounced
back above $100/b where Opec mem-
bers consider the price to be fair for
consumers and producers.

In its latest Monthly Oil Market
Report, Opec estimated that demand
for its crude averaged 30.2 million b/d
during 2012 and forecast that the call
on its production would be 29.8 mil-
lion b/d in 2013. Non-Opec crude
supply is expected to rise by 980 000
b/d this year to 53.96 million b/d
compared to 52.98 million b/d in 2012.
Opec forecast total global demand at
89.66 million b/d for this year, up from

88.87 billion bpd in 2012.

Opec has long been regarded as the
maker or breaker of world oil markets,
but in the International Energy Agen-
cy’s (IEA) latest annual Medium-Term
Oil Market Report, released in mid-
May and which looks at the next five
years, the Paris-based agency said the
global market will “undergo sweeping
changes” during the next five years
due to the “ongoing hydrocarbon revo-
lution in North America.”

The IEA said the advent of shale gas
in the US and Canada would be a
game changer for global markets. The
agency forecast that non-Opec supply
will rise by 5.96 million b/d, to aver-
age 59.31 million b/d in 2018 com-
pared to 53.35 million b/d in 2012.

It said US crude production will rise
by 2.3 million b/d over the next five
years, accounting for more of the
3.9 million b/d increase from North
America during that time. US crude
output is forecast to rise to 11.92

million b/d by 2018.

The IEA forecast that global demand
in 2018 will average 96.98 million
b/d. US demand will average 18.2
million b/d and China is forecast to
consume almost 12 million b/d in that
year.

When introducing the medium term
report, IEA Executive Director Maria
van der Hoeven said there are many
factors that will compound the impact
of this new American supply. “Crude
quality, infrastructure requirements,
current regulations, and the potential
for replication elsewhere, to name a
few,” she said. “And the technologies
which drive the boom will increase
production from more mature fields,
shifting some investment from more
risky ‘frontier’ regions. Altogether,
these factors are forcing a series of
chain reactions that will leave very
few links in the global oil supply chain
unaffected,” she said.

By contrast, Opec is expected to face
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a number of challenges in the years
ahead. Demand for its crude is seen as
remaining below 30 million b/d until
2018, when the call on Opec crude
will rise to 30.37 million b/d. Produc-
tion capacity within Opec is also ex-
pected to rise at a slower pace than had
been previously anticipated. In 2018,
the group’s capacity is expected to be
36.75 million b/d.

The IEA director pointed out that
Opec crude would continue to be “es-
sential” on global markets, but in the
medium term, the group would face
new challenges. “Security risks are on
therisein Northand sub-Saharan Africa,
and political uncertainty in North Africa
and the Middle East can carry heavy
consequences for the oil market,” van
der Hoeven said. “Both are expected to
negatively impact production growth in
those areas,” she added.

Most of these challenges are due to
the ongoing impact of the Arab Spring,
the medium term report said, stating
that it is taking a toll on investment
and capacity growth.

“Increased violence by Islamist ex-
tremists and militants, combined with
political instability across much of
North and West Africa since the start
of the Arab Spring in 2011, is chang-
ing the equation for acceptable risks
for international oil companies,” the
report said. “Project delays are al-
ready apparent in Algeria, Libya and
Nigeria,” it added.

Meanwhile, the American Petroleum
Institute (API) said in a report on May
23 that US crude oil production
reached its highest level in 21 years
during April. It said production in the
lower 48 states was the highest it had
been in 27 years.

US takes serious step towards
LNG exports

The decision to approve the application of Freeport LNG to export liquefied natural gas may mark the start of a
significant effort by the US to become a major global gas exporter.

| Mark Goetz

The US Department of Energy’s re-
cent decision to approve the applica-
tion of Freeport LNG to export natu-
ral gas in the form of LNG signals the
start of a new era for international gas
markets. Freeport LNG is the second
US company to receive DoE approv-
al to export LNG to countries that do
not have a Free Trade Agreement
(FTA) with the US.

Cheniere Energy won DoE approval
in 2011 and is planning to start exports
from its Sabine Pass facility in Cam-
eron Parish, Louisiana, in 2015-16.
Freeport LNG is expected to make a
final investment decision for its termi-
nal on Quintana Island, Texas, later
this year, which could allow it to begin
exports in 2017.

There are a further 19 companies
with applications pending at the DoE

to export LNG, and while not all are
expected to receive export approval,
the number of firms keen to get into
the gas export business is an indication
of the impact that the shale gas boom
has had on the US market, where natu-
ral gas prices are around $4 per million
Btu. As a knock-on, US shale gas is
expected to affect world gas players.

The Australian newspaper reported
last month that Freeport LNG exports
to Japan — to Chubu Electric and Osaka
Gas — are likely to be worth $10 per
million Btu, substantially less than the
$16-17 per million Btu that Japan will
pay Qatar and Australia under oil-
linked contracts.

Australia, with huge LNG projects
operating and under way in the coun-
try’s northwest offshore, is seen as
eventually overtaking Qatar as the
world’s largest LNG producer with
77 million tons/year. Now it looks like
the US could within the decade

become a major LNG exporter itself.

The DoE on May 17 announced that
subject to environmental review and
final regulatory approval, the Freeport
LNG facility is authorised to export
gas at a rate of 1.4 billion cubic feet
per day (cfd) for a period of 20 years.
That is 511 billion cubic feet per year,
or up to 10 million tons per year of
LNG.

Cheniere Energy has approval to ex-
port gas at a rate of 2.2 billion cubic
feet per day, or 16 million tons per
year.

“The development of US natural gas
resources is having a transformative
impact on the US energy landscape,
helping to improve our energy security
while spurring economic development
and job creation around the country,”
the DoE said in a statement announc-
ing approval of the Freeport LNG ap-
plication. “This increase in domestic
natural gas production is expected to

continue,” it added.

The DoE’s Energy Information Ad-
ministration has forecast that the US
will this year produce natural gas at a
rate of 69.3 billion cfd, or a total of
708 billion cubic metres.

Late last year the DoE released a
commissioned study on the impact
that LNG exports would have on the
US economy. The study, carried out
by NERA Economic Consulting,
showed that gas exports would have a
positive impact on the US economy.

But there are some business interests
in the US that argue against large-scale
export, such as Dow Chemical, which
wants to keep natural gas prices low
and argue that restricting gas exports
will boost US manufacturing with a
cheap raw material. However, there is
also the argument that exports will
encourage more shale gas production.

The DoE said it would proceed with
reviewing the remaining applications

for LNG export approval to non-FTA
countries on a case-by-case basis, in
the order in which the companies ap-
plied. Next in line will be Lake Charles
LNG project, which will be able to
produce 15 million tons per year, the
Cove Point LNG project in Maryland
with a 5.25 million tons per year ca-
pacity, and the Cameron LNG project
in Louisiana with a 12 million tons per
year capacity, energy market sources
have reported.

In a statement announcing that it had
received DoE approval for its project,
Freeport LNG said the “overwhelming
evidence in favour of LNG exports
generated during the DoE’s two-and-
a-half year review, definitely confirms
that the DOE should act swiftly to ap-
prove additional pending LNG export
applications.”

The American Petroleum Institute
(API) also called for the remaining
applications to be approved swiftly.
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Share of electricity generation by fuel and region in the New Policies Scenario
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nerure e calling

The European wind industry has a new voice in Thomas Becker, the recently appointed CEO of the European Wind
Energy Association. Junior Isles speaks to this hunter looking for new game.

s a keen hunter with an affec-
Ation for old Mercedes classics,

Thomas Becker might not
seem the obvious replacement for
Christian Kjaer as the new CEO of
the European Wind Energy Associa-
tion (EWEA). Yet if you dig a bit
deeper, it soon becomes clear why a
man with such interests can also be
passionate about wind turbines.

For Becker, hunting is now more
about getting out and being at one
with nature, not shooting deer. “These
days I hunt smaller animals, mostly
birds and hares.”

Age has also seen him develop a
particular taste for classic cars. “I
have my garage and garden full of
old Mercedes cars that I repair. They
are not environmentally friendly at
all because they have enormous, pol-
Iuting engines. But we are all human
beings,” he concedes.

Such open honesty and the accep-
tance of the reality of a situation
should serve Becker well in his new
position, which he officially started
on April 1, 2013. Indeed a fascina-
tion with the look and workings of
machinery like old Mercedes clas-
sics probably played a part in Beck-
er’s attraction to EWEA and the
wind industry.

“I have always liked the aesthetics
of wind turbines,” he says. “Also,
from the time of Aristotle, mankind
has been fascinated by the thought of
a machine that runs for eternity, like
perpetual motion. Of course they
need maintenance but I think wind
turbines are the closest you get to a
machine that runs forever with no
fuel.”

Just prior to joining EWEA, Becker
was CEO for three years at Genan — a
Danish company that recycles used

is to make the car less damaging to
the environment. It has to be the same
for the use of energy and electricity.”

Becker says it is not just about the
environmental consequences of the
continuing use of fossil fuels. He also
points out that wind solves several
problems.

“Wind provides energy indepen-
dence. The EU is a huge net importer
of fossil fuels. Also, it is simply bad
housekeeping to send all of that mon-
ey out of the EU. We could easily use
that money for our own purposes in-
stead of sending it to these, some-
times, dubious regimes.

“Importing fossil fuels does not cre-
ate jobs in Europe; it does not create
R&D or any engineering activity, and
it’s not permanent. You consume it
and it’s gone. With wind turbines, af-
ter the upfront costs, it’s completely
reliable and remains there. Plus, you
know what your cost is for a long
time — one of the worst things for any
industry is price volatility.”

Wind could potentially address
many of the EU’s sometimes conflict-
ing goals. But there are those who ar-
gue that the cost of wind, like solar
and other forms of renewable genera-
tion, is high and cannot survive with-
out subsidies.

It is an argument that Becker
strongly refutes. He says that wind is
now “definitely competitive with nu-
clear and coal” and will soon be with
gas. One of the three main priorities
for EWEA is therefore to “puncture
the myth” that wind can only survive
when it is highly subsidised, whereas
fossil fired and nuclear generation are
not supported.

He stressed: “Unfortunately the fos-
sil fuel lobby has managed to create
this myth, which is false. If you were

“The wind industry has to be less of an excuse for
itself; it has to take its proper place in the landscape
of big, growing industries in Europe”

tyres on a very large scale globally.
Before this he had a long history as a
civil servant.

A lawyer by education, Becker has
worked as a civil servant for about 25
years in energy, foreign affairs and
environment. He was Deputy Perma-
nent Secretary at the Danish Ministry
of Climate and Energy and also
worked for the Danish Ministry of
the Environment, as well as for the
Danish  Environment  Protection
Agency. During his time as a civil
servant, Becker also worked on vari-
ous environmental impact assess-
ments projects for private companies
in various parts of the world.

Such extensive experience with en-

vironmental issues helps

Becker to keep it
real. “People might
say that the an-
swer to climate

change is to use

less energy but

unfortunately, I

think that’s a no-
go. It’s a political
reality. It’s the
same as saying

that people
should stop
driving cars; it
won’t happen.
So the answer

to internalise the externalities of fos-
sil fuels, the price would be much
higher. International Energy Agency
calculations show that fossil fuel en-
ergy is highly subsidised. Their fig-
ures, not ours, show that it is subsi-
dised to the tune of $110 for every
tonne of CO, emitted.”

Becker went on: “Investors will not
build a nuclear power plant without
having the security from the state that
the electricity from the plant will be
sold. If that is not a subsidy, I don’t
know what is. Yet when the wind in-
dustry is guaranteed a certain price,
everyone says it is subsidised. This is
something we have to counter every
time it happens.

“We have to expose the subsidies
that go to other types of industry in
general. All big infrastructure devel-
opment projects in Europe are, in one
way or another, a political wish and
are therefore given incentives. That’s
how you do industrial politics.”

Another, and possibly the main pri-
ority for EWEA and the EU wind
sector is the development of a more
extensive European grid so that wind
resources across the entire region can
be harnessed and transmitted to
where it is needed. “This,” says
Becker, “will not only benefit wind
but all forms of generation. It is a
very, very important factor when it

Becker: Wind provides energy "'lndependence

comes to stabilising the economy of
wind.”

The other key priority for EWEA is
to lobby the EU into adopting an am-
bitious combined renewable energy
and CO, target for 2030. “This is
very important to create the necessary
security that investors need.”

Becker does not underesti-
mate the obstacles in an en-
vironment that has gone from \
being “very positive” towards \\
wind, to one that that is “quite \
difficult”. Yet he remains confi- \\
dent. He notes: “The dinosaurs \\
of the fossil fuel and nuclear in-
dustries are very efficient lobby-
ists. Although we may have a
slight downturn, renewables and
wind will prevail in the future.”

However, Becker is aware that the
past is no guarantee of the future.
Wind has become a “real industry”
over the years, creating significant
employment. Yet despite being big
business, Becker believes the indus-
try can do a lot more in terms of pre-
senting itself against the traditional
forms of generation.

“There is a tendency that the wind
industry itself does not present itself
as a proper industry. This is some-
thing I am going to try to work on.
The wind industry has to be less of an
excuse for itself; it has to take its
proper place in the landscape of big,
growing industries in Europe,” said
Becker.

He appears to have the tools to per-
suade key people on what the indus-
try needs to do. Becker has been a
negotiator for many years, having
been lead negotiator for Denmark

on climate change. He says this / /

gives him the ability to extract

important points from discus- /' /

sion and react quickly. /)
Becker also believes he / /
knows his way around the y
corridors of Brussels. His /
work with the UNFCCC, //

gave him the opportunity to gain in-
side knowledge of the machinations
of the EU. “Knowing the internal
workings of the EU is more or less a
science in itself,” he joked.

By his own admission, Becker is an
outspoken individual. “I’'m some-
times too outspoken and more of a
doer than a theoretical person.”

Certainly these are qualities that
any leader in Europe’s current wind
power climate needs. But a return of
the old hunter’s instinct could also
prove useful.
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Big hopes for small packages

Against a changing
energy landscape,
the US Department
of Energy sees
significant market
opportunities for small
modular reactors
and is putting its
weight behind the
development of the
technology.

Junior Isles

ith global carbon dioxide
emissions recently hitting
400 ppm, the highest level in

3-5 million years, some argue that
nuclear energy has to be part of the
future power generation mix if man-
kind is to reduce its carbon footprint.

However, the nuclear power industry
has long been beset by challenges that
have been exacerbated by the accident
at the Fukushima Daiichi nuclear
power plant in Japan just over two
years ago. Plant construction times of
10 years are not untypical, when tak-
ing permitting and licensing into ac-
count. They also carry a high price tag.
The latest 1600 MW EPR being pro-
posed for Hinkley Point C in the UK,
for example, is expected to cost about
£14 billion.

The drive to develop small modular
nuclear reactors (SMRs) that can be
built in half the time and with lower
costs and associated project risks has
therefore been gaining momentum.

In April, the development of SMRs
received a significant boost when
Babcock and Wilcox, the parent
company of Generation mPower, re-
ceived funding from the US Depart-
ment of Energy to support the com-
mercialisation of its SMR.

Commenting on the state of the nu-
clear industry and the need for SMRs,
Chris Mowry, CEO of Generation
mPower said: “Once a nuclear plant is
built, the running costs are much
lower than other baseload plants.
However, the total magnitude of the
investment for a single [nuclear]
power plant and the risk profile of the
investment in the project also need to
be reasonable. It’s hard to find private
financing in deregulated markets like
the UK and the US for these huge
nuclear mega projects, which continue
to suffer from the risks associated with
size and complexity.”

He added: “Even in some develop-
ing countries that have access to the
needed capital, large nuclear is not a
viable solution. Unless you have ex-
tremely concentrated loads, as you do
on the coast of China, or a very robust
grid, you don’t really need 1500 MW
of power coming out of a single plant.
These are the issues that SMRs are
trying to address. It’s not so much a
technology issue as a risk issue, as
well as a more incremental approach
to generation.”

Mowry sees 200-300 MWe as a
good size for adding power incremen-
tally to match load growth or replace
retired capacity and mPower has
therefore been developing a SMR to
deliver power at the lower end of this
size range.

In April the company received a
boost when it signed a Cooperative

Generation mPower’s scalable SMR

Agreement with the US Department
of Energy (DOE) that immediately
provides it with $79 million from the
DOE’s SMR Licensing Technical
Support Programme. The money has
been allocated for the first year of en-
gineering design work and licensing
of mPower’s technology. The DOE
has projected that approximately $150
million will be made available during
the five-year period of the DOE
award.

Having secured this funding, the
next milestone for mPower will be
the submission of the design to the
US Nuclear Regulatory Commission
for approval by the end of this year.
With the approval process expected to
take several years and construction in
the region of three years, the first plant
will be in commercial operation by
the end of 2021. This first plant will be
located at the Clinch River site owned
by Tennessee Valley Authority.

According to Matthew Crozat, a
Senior Policy Advisor in the Office of
Nuclear Energy atthe DOE, mPower’s
technology was selected from several
competing bids on the basis of its
ability to be licensed and deployed
within the 2022 timeframe specified
for the competition.

Unlike some countries, which turned
away from nuclear after Fukushima,
the US still sees a central role for nu-
clear in its future energy mix. How-
ever, the US government’s decision to
support SMR technology is being
driven by the shifting domestic energy
landscape.

Crozat explained: “A few years ago,
just before the enthusiasm for a nucle-
ar renaissance, there was the expecta-
tion that there would be a change in
the policy regarding how we do energy
in the US. Also, pretty stable demand
growth was expected for the coming
decades.

“Now things have changed — there
has not as yet been the expected
change on the price of carbon and load
growth projections have been signifi-
cantly dampened. Natural gas prices
have also provided an obvious short-
term alternative for utilities. With re-
gards to the overall nuclear perspec-
tive, this has seen a shift in where
investors are looking, and SMRs are
part of this.”

Considering the target of reducing
carbon emissions by 80 per cent by
2050, Crozat believes there is room
for both large and small nuclear plants
in the US. “Large plants are suited to
the southeast where there is high
population and energy growth and it’s
easy to forecast demand. The smaller
ones have a lot of market potential,
especially where utilities see more
risk in their portfolio. Rather than

Generation mPower’s SMR is a scalable, modular, advanced light water reactor (ALWR) system in
which the nuclear core and steam generators are contained within a single vessel. The company
believes this optimised ALWR Generation Ill++ nuclear technology can be certified, manufactured
and operated within today’s existing regulatory, industrial supply chain and utility operational

infrastructure.

The plant has a nominal power output of 180 MWe increments and can operate for four years

without refuelling, using standard pressurised water reactor (PWR) fuel.

The use of Generation Ill++ technology means the reactor has a number of important safety
systems. It has an integral nuclear system design that incorporates lessons learned from existing
nuclear reactor fleet: passive safety systems are not dependent on external electrical power; the
four-year operating cycle between refuelling contributes to improved nuclear material security; and
less than five per cent enriched fuel is industry standard. Further, secure underground containment
reduces consequences of aircraft impact or natural disasters.

The reactor’s air-cooled condenser, underground containment and small site footprint also all help
to minimise environmental impact.

where people can start thinking about placing orders

having to spend $10 billion to get
clean basleoad generation in your
portfolio, it’s more like $2 billion.
That’s an easier financing and plan-
ning horizon for many utilities.”

Crozat also sees a great deal of inter-
estin SMRs in other parts of the world.
“As we talk to a lot of countries, one
of the things they always want to talk
about is SMRs.”

Certainly SMRS could prove attrac-
tive in developed countries in the west
that are looking to lower their CO,
footprint without spending the billions
of dollars needed for a large nuclear
plant.

Mowry noted: “Outside of the US
we have seen interest in Canada and
very strong interest in the UK.”

In light of Fukushima, the increased
safety aspects of SMRs could also see
them become popular in Japan and
other markets in Asia. “In China, there
is a huge demand for nuclear in the
interior [of the country]. To access that
market, you need to have plants that
are even safer than the ones being built
today. So, there are large market op-
portunities there,” said Mowry. He
also believes that the Middle East,
which is looking to nuclear to be part
of a future energy mix that allows it to
preserve its oil reserves for export,
offers big opportunities.

The continued funding of mPower’s
and other SMR designs is critical if
the technology is to exploit the market
opportunities in the US and elsewhere.
The DOE has therefore launched a
second competition that could see ad-
ditional funding be made available to
another SMR design. Proposals are
expected by July 1 so that a selection
can be made in September and the final

award given by the start of 2014.

The criterion for this second compe-
tition is less focused on deployment
by 2022. Crozat said: “The timeframe
has been pushed out a bit to emphasise
innovation, especially on safety and
other characteristics. The first solicita-
tion required the SMR development
project to have a utility partner that
could work through the utility licens-
ing. This time we are looking to get
the state-of-the-art in terms of what’s
possible for the designs themselves.”

Funding will come from the origi-
nal $452 million that is available for
both competitions over the six-year
programme.

Mowry stressed the importance of
continued DOE support for SMR de-
velopment. “Funding is absolutely
essential,” he said. “As far I know,
there has never been any reasonably
sized nuclear plant designed anywhere
in the world without some level of
governmental support. This is largely
because nuclear is wrapped up in na-
tional policy matters. The support we
are receiving is less than has histori-
cally been given but it sharpens the
focus — of us, and the industry. But to
allow the development to continue at
a pace to allow a payback in a reason-
able amount of time, it’s absolutely
necessary.

“Global interest in SMR technology
seems to be accelerating and the fact
that the DOE is throwing its funding
and weight behind it adds further cred-
ibility. It’s now moving from a concept
stage to a phase where people can re-
ally start thinking about placing orders.
The energy industry wants nuclear but
is searching for an acceptable risk pro-
file. SMRs really offer that promise.”
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The answer is In the air

Highview’s
300 kW

pilot plant in
Slough, UK

Liquid air technology
has the potential to
provide utility scale
energy storage and
efficiently turn waste
heat into power.
Junior Isles looks
at this technology,
which could have a
tremendous impact
on the energy sector.

The cryoenergy system can
use waste cold at the front-end
of the process when liquefying
the air and waste heat at the
back-end of the process

alancing supply and demand
B in grids that are having to ac-

commodate an increasing
amount of intermittent renewable
generation, such as wind and solar, is
one of the major technical challenges
facing today’s power sector.

In Spain, for example, between No-
vember and February wind farms
produced more electricity than any
other power source for the first time
ever. Although the increasing amount
of wind on the grid is good news for
decarbonisation efforts, such high
wind penetration presents two main
challenges: how to generate sufficient
electricity when wind output is low
or zero; and how to absorb excess
generation when wind output is high
and demand is low.

While using gas turbine or recipro-
cating engine-based peaking plants
can tackle the first problem, the sec-
ond requires a new approach. The use
of liquid air as an ‘energy vector’ has
the potential to address both issues.

The term energy vector is used to
describe the method of transporting
energy from one location to another
and from one point in time to another.
Hydrogen and the ‘hydrogen econo-
my’, for example, has been a much
talked about energy vector. However,
its use faces a number of technical
and economic challenges that look
unlikely to be solved any time soon.

Fairly recent technology break-
throughs make liquid air seem a more
viable energy vector, one that can be
deployed in the near to mid-term.

As a UK innovation, development
of the technology is being supported
by the Centre for Low Carbon Fu-
tures (CLCF) within the scope of its
programme on energy storage.
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A recent report published by the
CLFC entitled ‘Liquid Air in the en-
ergy and transport systems’ provides
details of the technology and the op-
portunities for industry and innova-
tion in the UK.

Although there have been numerous
attempts over the last century to ex-
ploit liquid air, a significant break-
through came in 2001, when the Brit-
ish inventor Peter Dearman developed
and patented the Dearman Engine.

The key to Dearman’s breakthrough
was the realisation that liquid air
could be vaporised inside an engine
cylinder using heat supplied by a
thermal fluid mixture such as water
and glycol, eliminating the need for
the bulky and inefficient external heat
exchangers of traditional cryogenic
engines.

It was not until 2006, however, that
the possibilities for Dearman’s tech-
nology in the power sector began to
take shape when UK-based Highview
Power Storage began to develop the
Dearman Engine technology. Work-
ing with the University of Leeds,
Highview developed a series of effi-
ciency enhancements to the liquid air
cycle by integrating the production
and expansion processes to make use
of waste heat and cold, so making the
concept of a grid scale energy storage
system economically viable.

With a working pilot operating suc-
cessfully in Slough, Highview is now
proposing two demonstration projects
that will use the technology for pow-
er generation in a commercial setting.

The first would see Highview work-
ing with National Grid and UK-engi-
neering company Costain to build the
UKs first grid scale liquid air energy
storage plant at National Grid’s Grain
Liquefied Natural Gas (LNG) import
terminal on the Isle of Grain in Kent.

For the second project Viridor, one
of the UK’s leading recycling and
waste management companies, would
host a ‘cryogenset’ alongside a land-
fill-gas power generation plant in
Canterbury.

Both projects have been proposed
under an energy storage demonstra-
tion competition being run by the De-
partment of Energy and Climate and
Change (DECC). The two projects
are already on a shortlist of projects
that will receive some funding from
DECC to allow detailed design work
to be completed. Full funding —
which would cover 100 per cent of
the winning project(s) cost — is ex-
pected to be awarded towards the end
of this month (June).

Commenting on the National Grid
project, Gareth Brett, CEO, Highview
says there are two main reasons why
their technology fits well with Na-
tional Grid’s Grain facility.

“An advantage of our system is that
we can use waste thermal streams at
either end of the process — we can use
waste cold at the front end of the
process when we are liquefying the
air and we can use waste heat at the
back-end of the process when we
are boiling the liquid air, ready for

i‘f*/ N

Brett: the system provides pumped storage hydro capability
where the demand is

expansion in the turbine. At Grain,
we have access to heat and cold.
When the LNG is being evaporated
from less than -160°C back to ambi-
ent temperature, there’s a lot of ex-
cess waste cold that we can use in a
liquid air refrigeration process. This
reduces the amount of power we need
to refrigerate the air in the first place,
which enhances the overall efficiency
of the system,” he said.

Grain also has a large electrical de-
mand that fluctuates. “National Grid
cannot wait until the price of electric-
ity is low to unload tankers as they
come in. By having [electricity] stor-
age on site we can manipulate their
overall electricity demand curve to
help save them money in operating
the terminal,” added Brett.

Highview will install three main
components at Grain: a liquefier,
which predominantly comprises com-
pressors and heat exchangers; large
tanks to store the liquid air; and to get
the energy back, heat exchangers to
evaporate the liquid air and a power
turbine that expands the gaseous
compressed air to drive a generator.

The turbine is not the traditional in-
dustrial or aeroderivative gas turbine
that is commonly used in the power
industry. It is a process gas expander-
type turbine, with no combustor or
compressor. These simple machines,
which run on gases at ambient tem-
perature, are widely used in the
chemical process industry for captur-
ing energy from compressed gas
streams.

At an estimated installed cost of
around £3000/kW, the energy storage
system would have a power output of
around 5-6 MW depending on the fi-
nal choice of power turbine. High-
view says this should give it around
five hours of operation (about 25-30
MWh) from 300 t of liquid air, mak-
ing it the largest demonstration of
new energy storage technology in the
UK.

After considering parasitic loads,
Highview expects the system will
have an overall electrical efficiency
of 50-60 per cent. Fixed operating
costs are expected to be “similar to
the cost of having an open cycle gas
turbine on standby, ready to run”. Ac-
cording to Brett, this is in the region
of “the low teens per kilowatt/year”.
He added: “That’s the fixed opex but
the main opex will be the cost of

electricity needed to charge the sys-
tem up.”

A big plus for the technology is its
scalability. According to Brett, it is
“totally capable” of being scaled up.
“The supply chain as it stands today
could deliver a 100 MW, 1000 MWh
system without any problem,” he
said.

Brett added: “One of the huge ad-
vantages of this system is that it gets
you pumped hydro capability 30
miles from London. One of the big
drivers is that it can be located where
the demand is, rather than where the
geography tells you to put it.”

Highview also hopes to demonstrate
the system’s pure power generation
capabilities through the project for
Viridor. This installation would use
waste heat from an existing recipro-
cating engine that runs on landfill gas
to boost the generating capacity of
the site from 7 MWe to 12 MWe.

Unlike Grain, this installation will
not have the liquefier onsite; High-
view will supply tanks of liquid ni-
trogen, instead of liquefying air. The
tanks will be filled with liquid nitro-
gen delivered by tanker from a big
industrial gas company. Highview
will also install a 5 MW (approx.)
process gas expander power turbine
for utilising heat from the landfill gas
engine exhaust.

If this and the Grain energy storage
project are successful in the DECC
competition, Highview will order the
long lead-time components, such as the
power turbine and expects the projects
to be completed in early 2015.

Although the increasing need to
manage renewables integration into
the grid will drive the technology, the
right regulatory framework has to be
put in place if storage technologies
are to be rolled out quickly in the UK
and in countries like Germany where
the need is more pressing.

During the conference launching
the CLCF report Tim Evison, Senior
Vice President of German industrial
company Messer Group GmbH, said:
“The [German] market does not pro-
vide adequate commercial rates for
storage services and so there needs to
be some support. There is consider-
able interest in supporting the devel-
opment of energy storage and this
technology is an interesting alterna-
tive to pumped hydro and com-
pressed air energy storage.”



THE ENERGY INDUSTRY TIMES - JUNE 2013

Final Word

| 16

GQPEAN
1N ol

We

hit the ¢

EURDPEAR
COMMISSION

EURDPE
COMAMIS

EURDPE
COMMISST

- —

"@-—- v
=

Should the fans get
what they want?

[ 1(‘
/4 s the end of the public con-
sultation on the European
Commission’s Green Paper on

energy and climate policies to 2030
draws nearer, those on the sidelines
urging EU politicians to deliver the
package they want to see are becoming
increasingly vocal. And although not
as boisterous as English soccer fans,
some are drawing on footballing ter-
minology to state their case.

The renewable energy lobby is call-
ing for binding renewable energy tar-
gets, especially as concerns begin to
surface over the progress being made
towards 2020 targets.

According to 2010 figures, the EU as
a whole was on its trajectory towards
the 2020 targets, with a renewable
energy share of 12.7 per cent. In 2010
the majority of Member States had
already reached their 2011/2012 in-
terim targets set in the 2009 Renew-
able Energy Directive.

EUROPEAN .
LOMMISSION 3

However, in a progress report pub-
lished at the end of March the EC
stated that as the trajectory grows
steeper towards the end of the decade,
greater effort would be needed from
the Member States to reach the 2020
targets.

While the EC remains confident that
the EU will meet its renewable targets,
there are several countries that will
not. A recent report by Rabobank
claimed it now looks unlikely that the
EU 2020 target for 20 per cent renew-
ables will be achieved. Rabobank ana-
lyst, Justin Sherrard commented: “...
Germany will meet the target, the
Netherlands will fail and the UK will
fall some place in between.”

As the economic crisis continues to
bite and finance becomes harder to
secure, renewable investment is begin-
ning to falter. However, it may not be
so much the fact that less capital is
available, but more that investors lack
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arget in the first half but fell away
in the second, and without scoring those vital
{ three goals, had to settle for a carbon tax
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the confidence to invest in a sector that
lacks a medium term plan.

Providing this clarity is one of the
key recommendations that the Euro-
pean Renewable Energy Council
(EREC) says it will be making to the
Commission.

Josche Muth, EREC’s Secretary
General said: “Because of the eco-
nomic crisis and the times of austerity,
we urgently need to reduce the cost of
financing and the cost of medium and
long term decarbonisation. This is best
done by providing investors with pre-
dictability and stability. Our main
policy tool, which can be used on a
European and then on a national level,
is to have a new binding renewable
energy target for 2030.”

Following the publication of the
Green Paper, EREC launched its
‘Hat-trick 2030’ publication. “We are
trying to shoot three goals in one
game,” noted Muth.

The three goals he speaks of are tar-
gets for renewables, energy efficiency
and a greenhouse gas emissions tar-
get. These goals, says EREC, should
be combined in a coherent way.

While the renewables lobby will
highlight the merits of binding tar-
gets, it is worth noting that the package
is an energy and climate package and
other low carbon technologies such as
nuclear and carbon capture and storage
(CCS) should perhaps be given equal
consideration.

Muth counters, however, that in its
Roadmap to 2050, the EC and the

member states supported “no regrets

options” i.e. renewables, energy ef-

ficiency and infrastructure. “In any
scenario, even one with high nuclear,
you need a large share of renewable
energy, youneed more effort on energy
saving and efficiency and you need to
build the necessary infrastructure.”

He added: “Also, we are not shoot-
ing for one goal i.e. decarbonising the
energy system. We are also looking to
be globally competitive and to secure
the energy supply. To do this and bring
down the cost of [renewable] tech-
nologies requires large scale deploy-
ment, which will only happen if there
are binding targets to provide predict-
ability and stability.”

Eurelectric, the association of the
electricity industry in Europe, also
recently stressed the need to provide
clarity for investors. A major study
published last month called ‘Power
Choices Reloaded’ concluded: “Euro-
pean policymakers must urgently send
a clear policy signal to power sector
investors, or risk a ‘lost decade’ in
which the European economy fails to
reduce carbon emissions and piles up
costs for future delayed reductions.”

Clearly, the European Commission
needs to act. Placing too much depen-
dence on the EU Emissions Trading
Scheme (ETS) to provide the neces-
sary investment signals is a high risk
strategy that is already demonstrating
its shortcomings.

Atthe beginning of May, Energy and
Environment Ministers from nine
European member states set out the
action they want to see this year to
reform the EU ETS to ensure it re-
mains at the forefront of EU policies
to combat climate change and drive
low-carbon investments.

They may soon learn, however, there
is little point in flogging a dead horse.
If the EU wants to guarantee it
achieves its GHG reduction targets, it

may do better to simply introduce a
carbon tax — regardless of how unpal-
atable that may be. Market-based
mechanisms provide no guarantees
when it comes to delivering firm,
specific targets.

This is a realisation that is gaining
greater acceptance. Muth agreed: “The
ETS can be a meaningful tool to steer
investment into less polluting tech-
nologies. However, it does not provide
certainty or any support to investors to
go for renewables, CCS or nuclear. It
is ahighly volatile system, so investors
cannot bank on the ETS.

“The most stable and predictable
approach the EC can take is to have a
CO,; taxation. The EC tried CO, taxa-
tion in the 1990s. But anything that
sounds like taxation is always blocked
by certain member states, not least
from the UK, when it is proposed. Yet
interestingly enough, the UK’s carbon
floor price is a carbon tax. It’s a fixed,
guaranteed price for CO, but has just
been called something different.”

EREC had supported the backload-
ing proposal, which was rejected by
the EC and essentially leaves the ETS
a“broken” tool. Dr. Johannes Teyssen,
Chairman and CEO of E.On has, on
several occasions, said that the system
is broken and needs fundamental re-
form. If there is no reform, he says
the EU should introduce a tax. He
believes one possible model for such
a tax could follow the UK example,
where the tax is the difference between
the target price and the real price of
emission certificates.

Ifthe EUis serious about “noregrets”
options for its 2050 Roadmap, it will
have to make some tough decisions
on binding targets and carbon taxes,
floor prices or any other inventive
marketing name for the same thing.

In late May, it took what could be
seen as a first step when the European
Parliament adopted the Reul Report
which calls on the European Commis-
sion to propose a binding European
renewable energy target by 2030.

“This vote confirms the European
Parliament’s commitment to basing
Europe’s future on renewable energy
and sends a very strong message to
both the European Commission, cur-
rently consulting ona 2030 framework
for energy and climate policies, and to
Member States,” said EREC Presi-
dent, Rainer Hinrichs-Rahlwes.

The public consultation on the cli-
mate and energy package Green Paper
runs until July 2. On the basis of the
views expressed by member states,
EU institutions and stakeholders, the
Commission intends to table the EU’s
2030 framework for climate and en-
ergy policies by the end of this year.

In the meantime, it’s business as
usual. On May Oth, the National
Oceanic and Atmospheric Adminis-
tration (NOAA) said GHG emissions
remained fractions of a point below
the level of 400 ppm, at 399.89 ppm
— the highest in more than 3 million
years.

Ralph Keeling, a professor at
Scripps Institution of Oceanography
commented: “I wish it weren’t true,
but it looks like the world is going to
blow through the 400 ppm level
without losing a beat. At this pace we’ll
hit 450 ppm within a few decades.”

Not everyone will be happy but
perhaps it is time to give the fans what
they want, or soon the talk will be of
own goals instead of hat-tricks.
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