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Liquid ammonia ‘more attractive’ for
energy storage than hydrogen
Power-to-X through electrolysis can swiftly utilize large
overcapacities of wind and solar power, helping to balance
the grid. Producing ammonia – a hydrogen liquid – is more
attractive than hydrogen gas, the World Energy Council
(WEC) says, given its energy density is higher by a factor 300.
iquid ammonia is easy to transport and a substantial supply
chain already exists. “We cannot manage the energy transition with electrification alone. Molecules will play a huge part
and we can produce those molecules in an increasingly
green way.”
Storing surplus renewable energy as hydrogen or ammonia is
more lucrative than curtailing the capacity of offshore wind and
solar at times of peak production. Green hydrogen is deemed to
become the “backbone of future, largely decarbonized power generation,” a Siemens white paper finds. This is because chemically
stored electrical energy is, to date, “the only way to balance
renewables at times when there is little or no wind or sunshine.”
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Switching from coal to NH3
Japan already retrofits existing coal plants to run with ammonia, a
hydrogen liquid, NH3. “You can use carbon capture and storage to
produce ammonia, or even use renewable sources to create hydrogen and ammonia,” says WEC Secretary General, Christoph Frei.
“It’s important that we go for solutions that are the easiest to
continued on page 2

Cranfield University gets £7.5 million
to build hydrogen pilot plant
The HyPER project (Bulk Hydrogen Production by Sorbent Enhanced Steam Reforming),
led by Cranfield University, will build a 1.5 MWth pilot plant to test hydrogen technology
invented by GTI. The research is funded by a £7.5 million grant from the Department for
Business, Energy and Industrial Strategy (BEIS) and gets support from U.S.-based GTI
and Doosan Babcock.
ydrogen (H2) is a vital compound that goes into the production of fertilizers and
chemicals, as well as an essential reactant for many processes. Each
year the world consumes 74 million tonnes
of hydrogen and demand is expected to
increase significantly in the future, as H2 is
used to decarbonize the gas grid, industry, power generation, and transportation.

H
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implement,” he stressed. Hence, it’s vital to
couple the renewable energy sector with the
gas infrastructure through Power-to-X.
Half of the world’s capital is invested in
energy and related infrastructure. “So rather
than kill the molecules, we better see them
become green as well,” Mr. Frei said, pointing at electrolysis as a process to generate
green hydrogen from excess wind and solar
power.

Counting capacity factors
and costs
Production costs for renewable energy have
fallen drastically as technology advances.
Levelized costs of electricity (LCoE) for onshore wind power will soon fall below
$20/MWh in the U.S. and Mexico, and similar low prices can be achieved for solar
power in northern Australia and the Saharan Africa and Saudi Arabia.

With cheap renewable energy and up to
6,000 full-load hours of wind or solar PV installations for some locations, green hydrogen generated from electrolysis can already
compete with grey hydrogen from steam
methane reforming (see graph).
Considering today’s prices for hydrogen
at fuelling stations, e.g. in Switzerland,
green hydrogen would make a positive business case, a Siemens white paper finds. n

New York power plant uses excess energy to mine Bitcoin
Greenidge Generation, a gas-fired power plant operated by Atlas Holding in upstate New York, is using ‘behind-themeter’ electricity to mine the crypto-currency bitcoin. With 7,000 mining rigs, using 14 MW of on-site power, the plant
can generate up to 5.5 bitcoins per day worth about $45,000.
he Greenidge plant currently runs at
30 MW during low-demand hours and
106 MW at peak, so there is plenty of
untapped capacity around the clock.
Bitcoin mining is seen as a win-win situation. It allows the peaking power plant turn
a profit at times of low electricity demand
and helps create more tax revenue for the
town of Dresden, NY.

T

Betting on both bitcoin and
energy markets
Kevin Zhang, director of Greenidge's
blockchain strategies, said in a statement
the initiative would provide potential investors with “unique exposure to both
the crypto-currency and energy markets.”
Adding the bitcoin mining rigs is part of
a $65 million upgrade of the power plant,

including its fuel conversion from
coal to natural gas.
The global bitcoin network operates around the clock and Dale
Irwin, CEO of Greenidge, stressed
the plant is used to such commitments. “As a power plant operator,
running assets reliably 24/7, on 365
days per year is in our DNA,” he
said. “By partnering with crypto-currency experts, we’ve created a truly
‘one of a kind’ project and we’re excited to continue to grow.”
Though mining works for gas-fired
plants, the operator cautioned that it might
not make sense for renewable energy
sources where it’s best to store excess electricity for later. Should the Greenidge plant
face more electricity offtake, the bitcoin

Greenidge team inside the peaking power unit

mining would quickly loose attractiveness.
Technicalities around Bitcoin mining
mean it gets more and more difficult to generate the crypto-currency over times. So the
windfalls, Atlas enjoys today might be much
more difficult to reap in the years ahead. n

continued from page 1

Following on from a successful first
phase, the pilot plant will be built at Cranfield University in 2020 and become operational in 2021. The aim is to demonstrate
the scale-up of the technology and process,
and to offer a unique teaching and research
facility for students.

“The Phase one work showed that the
technology has great market potential and
makes economic sense. Moving the technology forward will minimize greenhouse
gas emissions, and we anticipate great benefits for consumers, industry, and the hydrogen sector,” said Mike Rutkowski, GTI
Senior Vice President, Research and Technology Development.
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ported to where it is needed.
The process for directly producing hydrogen from natural gas that will be used in the
project is compact, yet scalable to very large
plants. High-purity hydrogen can potentially
be produced at up to 30% lower cost than
with conventional steam methane reforming
methods that require CO2 capture as an additional expensive process step.
Conventional technology is also limited in
the portion of CO2 emissions that can be
avoided with reasonable economics. Hence,
the new process is hoped to be “more economical and efficient than other technologies
as the product streams are pressurized.”
“Energy companies have to meet the reliability, cost, and safety needs that their
customers demand at the same time they
are reducing the impact on the environment. Hydrogen is a great solution for that,”
Rutkowski pointed out.
n

1st Quarter 2020

GPT Journal

ENERGY STORAGE l

3

Energy storage market seen to nearly quadruple to
15 GW by 2024
Falling technology costs, policy incentives and clean energy targets are poised to propel up energy storage deployment
from currently about 4 GW annually to more than 15 GW in 2024, Wood Mackenzie forecasts. Manufacturers, developers
and investors are consolidating as they compete for their slice of this burgeoning industry.
tabilising supply chains as well as
mature and experienced players will
benefit the market in the long run
and facilitate further cost reductions.
As they do, continued policy and regulatory
efforts will be key to driving upside in the
market.
“The energy storage industry is in the enviable position of juggling growth gamechangers from multiple directions. Plunging
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Typical lithium-ion battery system

costs drove speculation in the first scaled
markets but as price declines enter a steadier rate, further recognition of storage’s value
- rather than cost - will be the key factor in
determining growth,” said Daniel Finn-Foley,
Wood Mackenzie Head of Energy Storage.

Industry embraces
energy storage
Oil majors, utilities and manufacturers alike,
all embrace energy storage as
part of their onsite power generation units.
“When Google announced a
partnership with NV Energy for
significant solar-plus-storage investment to power data centres,
they were pioneering a new way
corporations value renewable
energy,” Finn-Foley commented.
“Rather than simply offset consumed electricity, Google seeks

to time-match consumption with availability
and that requires storage. If this catches on
among other climate-forward corporations,
the upside could be huge.”
“Daimler’s commitment to procure renewables in real-time shows that this trend may
become global,” he added. The carmaker
Opel, meanwhile, is partnering with the
French oil major total on electric vehicle (EV)
cell manufacturing. Total already invests in
stationary energy storage applications.

Finance refocuses on
clean tech sector
Apart from private financing, research in
novel energy storage technologies also benefits from a €10 billion innovation fund
launched by the European Commission. On
the other side of the Atlantic, the US Department of Energy’s Energy Storage Grand
Challenge represents the US federal government’s largest-scale action to date.
n

Tesla/PG&E get the green light for 1 GWh energy storage in California
Pacific Gas & Electric (PG&E) and Tesla have been given regulatory approval to build a 182.5 MW/730 MWh clean energy
storage system that could eventually be boosted to 1.1 GWh at Moss Landing, California. Construction of the facility,
based on 268 Tesla Megapack lithium-ion batteries, is due for completion by the end of 2020.
he Tesla/PG&E energy storage will be
used to store wind and solar power
during offpeak hours, similar to Vistra’s 300 MW/1,200 MWh, battery energy storage at the same site. Nearby,
Dynegy is also going to deploy a 300MW /
1,200MWh energy storage unit on PG&E’s
power transmission grid.
“Combined, this is going to be the largest
battery facility in the world, so it's a big
boost to our community and our country,"
said Monterey County Supervisor John
Phillips. The Monterey County Planning
Commission last week gave the greenlightfor the PG&E/Tesla energy storage project.
Some 268 Tesla Megapack lithium-ion
batteries will be interlinked to form the 730
MW energy storage facility and then gridconnected at a PG&E substation. Each
Megapack comes from the factory fully-assembled with up to 3 MWhs of storage and
1.5 MW of inverter capacity, building on
Powerpack's engineering with an AC interface and 60% increase in energy density to
safe cost.
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To reach over 1.1 GWh capacity, Tesla
will eventually deploy 449 Megapacks at the
Moss Landing site.

Megapacks replace
peaking plants
PG&E pointed out that Megapack can help
reduce the need for fossil-fuelled peaking
power plants. Placed at the end of the socalled merit order, these power units are
only fired up at times of peak power demand when the local grid operator cannot

meet demand.
"They cost millions of dollars per day to
operate and are some of the least efficient
and dirtiest plants on the grid," Tesla stated.
By using Megapacks, instead Tesla said it
can deploy an emissions-free 250 MW, 1
GWh power plant in less than three months
on a three-acre footprint – four times faster
than a traditional fossil fuel power plant of
that size. The units can also be DC-connected directly to solar, creating seamless
renewable energy plants.
Together – the PG&E
energy storage, the
Dynergy unit and Vistra’s energy storage and
a 75 MW unit by Hummingbird Energy Storage – will have enough
installed capacity to
replace three gas-fired
peakload power plants,
the California Public
Utilities
Commission
confirmed.
n
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Fuel cell market breaks the 1 GW global capacity barrier
The hydrogen fuel sector managed to break the 1 GW global shipment barrier in 2019 when a total of 1.1 GW were transported, mostly to Asian markets. Fuel cell vehicles and energy storage remain the largest demand driver, according to
E4tech research, with Japan’s Toyota and South Korea’s Hyundai accounting for two thirds of total shipped capacity.
hen factoring the in burgeoning bus, truck and van markets, vehicles account for over
900 MW of the 1.1 GW total,
according to E4tech’s latest Fuel Cell Industry Review.
The remainder consists of stationary systems – of which US and Korean power generation units make up the bulk – and tens of
thousands of Japanese CHP units installed
in apartments.

W

Fuel cells tech ready
for commercialization
“There is a real sense that the industry is on
the cusp of something great. Fuel cells are
proven from a technical perspective, and
blowing past the 1 GW mark is a vindication
of that,” said David Hart, director, Fuel Cells
& Hydrogen at E4tech.
In 2020, the sector is expected to enter
a new stage characterized by rapid commercialization and infrastructure build out.
“If the 2010s can be seen as the breakout
decade for the battery, the 2020s will see
the ascendancy of the fuel cell. Just in time,
too: climate change targets are looking
more urgent and challenging than ever, and

we need a full range
of technologies to
meet them,” Mr Hart
commented.
At the same time,
the broader hydrogen sector is starting to expand as
recognition grows
that some applications, like heat, will
be difficult to fully
electrify. This supports and complements
fuel cell growth.

Strongest demand growth
in China and Korea
Asia remains the largest market for fuel cells,
accounting for 680 MW, driven strongly by
Hyundai NEXO sales into Korea and by Korean stationary power. Fuel cell vehicles deployed in Asia in 2019, including trucks and
buses in China, constitute 50% of the total
shipped fuel cell capacity worldwide.
The NEXO also accounts for some growth
in European capacity, which rose from 41
MW to 69 MW in 2019. However, the biggest
market outside of Asia is North America,

which saw shipped capacity of 384 MW –
down slightly from 425 MW in 2018, but expected to rebound in 2020.
“To succeed, the fuel cell industry will
need to see the supply chain mature quickly
enough to deliver on expectations, and to
allay any remaining safety concerns. But the
opportunity is huge, big players are investing very seriously in hydrogen, putting the
pieces into place to make it work,” Hart
noted.
Once that happens, fuel cells will rank as
an established technology, feeding not just
into the success of today’s products and systems, but featuring in the designs of tomorrow’s innovators and entrepreneurs.
n

MHPS teams up with NTK to manufacture and sell fuel cell stacks
Mitsubishi Hitachi Power Systems (MHPS) and NTK Spark Plug have joint forces to manufacture and sell cylindrical
cell stacks – a key element used in solid oxide fuel cells (SOFC). The new joint venture CECYLLS will use NTK’s ceramic
knowledge to produce the cell stacks that can efficiently utilize heat.
olid oxide fuel cells (SOFC) generate
electricity using oxygen (O2) from the
air, along with hydrogen (H2) and carbon monoxide (CO) extracted from reformed town gas or other sources. Cell stacks
– the core component for power generation –

S

are composed entirely of ceramic.
Cylindrical fuel stacks are structures
of elements (laminate of fuel electrodes,
electrolytes, and air electrodes) on the
outer surface of a high-strength ceramic
substrate tube, which produce a power-

generating reaction. The elements are serially connected by a conductive ceramic interconnector, notably a cylindrical horizontalstripe cell stack. According to MHPS, this
allows for efficient generation of low current,
high voltage electricity.

Komaki pilot project
NTK has a track-record of ceramic forming,
printing, and sintering and since 2016 is focused on developing both planar and cylindrical SOFCs. This know-how will be
leveraged by CECYLLS to produce and sell
MHPS' cylindrical cell stacks that feature longlife and efficient heat utilization capabilities.
Headquartered in Nagoya, Japan, NGK
has installed various pressurized hybrid
power generation systems, e.g. a demonstration plant in Komaki Factory that consists of a cylindrical solid-oxide fuel cell
(SOFC) and a micro gas turbine.
n
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Germany should focus on green hydrogen, CCS
seen as ‘distraction’
German research minister Anja Karliczek is calling for a
“clear schedule and a clear target” for a transition to green
hydrogen, made with renewable energy. The minister
dismissed blue hydrogen, made with natural gas using
carbon capture and storage (CCS), as “a distraction.”
Berlin will decide on a hydrogen strategy on March 18.
aking green hydrogen in Germany currently costs around
€8 per kilo, but the ministry
expects this could “easily be
lowered to €3 or €4 with exemptions from
taxes and levies on electricity.”
Though the government seeks unveil a
ground-breaking hydrogen strategy in a
week’s time, it is still divided over key
points. The research ministry insists on a
target for electrolysers with a capacity of 10
gigawatts (GW) by 2030, while the economy
and environment ministries believe 5 GW
are sufficient.
The strategic focus lies squarely on decarbonising the heavy industry, while provisions about using ‘green’ gas in the heating
sector have been removed it the latest draft.
Relying on power-to-gas for heating would
be an “expensive choice for Germany,” critics warned, because so much energy is lost
in the transformation process and more efficient alternatives exist.

M

By 2030, about 20
percent of hydrogen
consumed in Germany should be CO2free, according to the
draft strategy. The
hydrogen transition is hoped to create hundreds of thousands of jobs by the 2050s, if
Germany can keep its current 20% share of
the global market for electrolysers that produce hydrogen.

Sell the technology,
buy the hydrogen
Though the cost of making renewable hydrogen is much higher in Europe than in
Asia, “the ship has not sailed yet for Germany,” economic minister Peter Altmaier
said, suggesting German-made electrolysis
technologies could be exported instead.
In the long-run, Germany will not be able
to produce all its hydrogen needs at home but
will also need to import climate-friendly fuels

from countries where wind and solar power is
much cheaper. Such hydrogen imports could
come from African countries or Australia.
Competition is intensifying. Chinese electrolyser makers have much lower capital
costs than their European counterparts.
Aside from China, the minister sees Japan
and other Asian countries as the biggest
competitors on hydrogen technology.
Despite this, Germany is striving to defend its technological leadership role. According to Altmaier, “our goal has to be to
offer the most sophisticated, innovative and
environmentally-friendly technology.” He
called on the industry to not only focus on
research, but also on applications at an
industrial scale.
n

Rheticus II uses excess green energy to produce specialty chemicals
Evonik and Siemens have launched the second phase of Rheticus in Marl, Germany, based on €3.5 million in government
funding. The test plant contains a bioreactor and electrolyzers to turn water and CO2 into valuable chemicals, making
use of excess electricity from renewable sources.
he new test facility is scheduled to
start operating in early 2020, and
builds on the 2-year Rheticus I project, whereby researchers developed
the basis for artificial photosynthesis using a
bioreactor and electrolyzers. Evonik and
Siemens are now combining these two, previously separate, plants in one single test facility. Rheticus II will run until 2021.

T

In the fermentation lab, special bacteria are
converting CO-containing gases to valuable
chemicals through metabolic processes.

Process inspired by leaves
Artificial photosynthesis - the basis of Rheticus - is a process similar to how leaves use
chlorophyll and enzymes to synthesize glucose. In a first step, carbon dioxide and
water are converted into carbon monoxide
(CO) and hydrogen in electrolyzers with the
aid of electricity. Special microorganisms
then convert the CO in the gases synthesized in this way into chemicals.
“We are making it possible to store renewable energy by converting it into useful
substances such as specialty chemicals or
fuel. We are also contributing to the stability of the grid because production is so flexible that we can respond to fluctuations in
power supply,” said Karl-Josef Kuhn, who is
in charge of Power2X research at Siemens.

Producing butanol and hexanol
The first synthesis module came on stream
at Evonik in spring 2019. At its heart is an 8-

meter high stainless steel bioreactor with
capacity of 2,000 liters. Using CO2 as a raw
material, the technology helps reduce carbon dioxide levels in the atmosphere.
In the test facility, bacteria will produce
butanol and hexanol for research purposes.
Three tons of carbon dioxide would be
needed to produce one tonne of butanol,
for example.
These substances are used as starting
products, for example, for specialty plastics
and food supplements. Other specialty
chemicals are conceivable as well, depending on the bacterial strain and conditions.
For the Rheticus project, Siemens has
developed a fully automated CO2 electrolyzer that comprises 10 cells spread over
a 3,000 cm2surface area for the electrodes.
Over the coming months the electrolyzer
and the bioreactor will be combined, forming a single unit to process the liquid from
the bioreactor to obtain pure chemicals. n
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Off-grid power gensets get $2 billion investment boost
Investment in energy access accelerates with nearly $2.1 billion corporate monies spent on off-grid power generation
capacity between 2010 and 2019, falling capital costs of hybrid power units. However, Wood Mackenzie cautions that this
Capex might still not be enough to reach universal electricity access globally by 2030.
egulated kilowatt-hours were historically a low risk and low return
business but the global boom in
low-cost renewables have turn
things around. An estimated 420 million
people now use standalone off-grid solar
and another 47 million people rely on minigrids, supplied by decentralized gas gensets
and renewables, for access to electricity.
Public-private partnerships have sprung
up, such as Konexa in Nigeria or TP Renewable Microgrid in India, and smart subsidy
programs such as SMART RBF for mini-grids
have evolved as follow-ons to integrated energy access planning.

R

Solar, gas and storage
combined helps cut costs
Distributed hybrid plants – mainly solar PV,
increasingly combined flexible gas gensets
or battery storage – now have highly convincing economics compared with diesel-fuelled plants. Nearly 3.5 GW of renewable of
hybrid power units are is operational or
under development for powering mining applications, nearly half of which will power
mines already off the grid or those looking
to improve on unreliable grid power.
“The market for off-grid renewables
holds a lot more promise beyond lighting
unlit households or reducing costs and fuel
variability for remote,
diesel-dependent industries,”
Benjamin
Attia, Wood Mackenzie
Senior Research Analyst, said, suggesting
the technology shifts
the utility business
model towards customer-centricity.
Decentralised
power solutions, based

on hybrid units are well positioned to displace hundreds of GWs of diesel generation,
Atthia said, particularly where off-grid units
and incomes are large enough to support
modular system upgrades.“The last decade
saw the birth of a trillion-dollar market opportunity,” he said, “but the 2020s will reveal the true pace of change.”

Integrating off-grid gensets
with centralized plants
Though future grid will be increasingly renewable, low-cost, digitally-managed and
eventually demand-following, low energy
access countries’ urgent need for large utility-scale generation and grid infrastructure
upgrades cannot be overstated. “Therefore,
the most game-changing growth factor for
the off-grid renewables sector will be centralised and integrated electrification planning,” Attia pointed out.
New tools, based on machine learning,
are being developed to estimate least-cost
electrification scenarios, map existing grid
infrastructure, gauge future electricity demand as well as customers’ willingness to
pay for upgrades.
n

ENMAX implements Canada’s first hybrid electric system
The Canadian power producer ENMAX has asked GE to upgrade and hybridize an LM6000 gas turbine at the Crossfield
Energy Center in Alberta. Coupled with GE’s battery energy storage system (BESS) and hybrid controls, the turbine will
supply backup energy starting from the third quarter of 2020.
nder the contract, GE will realize the
turnkey project that includes an
electric gas turbine (EGT) modification kit to hybridize the turbine. Hybrid EGT technology - combining conventional
power sources with energy storage - is seen
as an optimal method to reliably increase renewable energy penetration on the grid.
Equipped with battery-based energy storage and patented hybrid controls, the upgraded turbine will provide ENMAS with
flexible operating reserves. The Hybrid EGT
enables an instant-response gas turbine
without burning fossil fuels.
In periods of high-power demand, the
Hybrid EGT LM6000 reacts immediately and
can reach full power in 10 minutes. Combining the gas turbine with a 10 MW, 4.3
MWh lithium ion battery will allow the turbine to be off until it is needed.
Once synchronized to the grid, the battery system will discharge stored energy

U

while the gas turbine starts and reaches full
power, allowing the operator to supply electricity to the grid when needed. The Hybrid
EGT technology avoids constant operation
of the gas turbine and hence lower fuel consumption and emissions.
“The Gas Turbine assets will be taking
over the load over time, while the batteries
react to the sub-minute demand,” explained
Prakash Chandra, CEO hybrid solutions at
GE Renewable Energy.
The system also facilitates applications
that are unachievable with conventional
thermal power units, Chandra said, like lowering the minimum power output down to
zero, offsetting the thermal derating over
the hot season, or faster ramp up/down
rates are made possible due to innovative
grid-balancing functionalities that are inherent with energy storage systems.
“Battery storage, combined with on-site
natural gas generation provides a reliable,

GE's BESS hybridizes Crossfield
Energy Center in Alberta

cost effective and sustainable method of ensuring on-demand energy. Not only will this
project enable significant greenhouse gas
emissions reductions, it will also provide a
blueprint for further adoption in cold weather
environments globally,” said Lonnie Enns, senior vice president at ENMAX Energy.
The hybrid power project at the Crossfield Energy Center in Alberta is funded by
ENMAX and Emissions Reductions Alberta
(ERA) through a competitive tender process
called Industrial Efficiency Challenge.
n

1st Quarter 2020

GPT Journal

INFRASTRUCTURE l

7

North Sea technology could play leading role in UK
energy transition
Alternative use of gas pipelines for green hydrogen, combined with technologies like enhanced oil recovery (EOR) and
carbon capture, utilization and storage (CCUS) could turn the UK North Sea into a “global leader for the energy transition,” a survey finds, conducted by PricewaterhouseCoopers (PwC) and Oil & Gas UK.
espondents of the PwC survey anticipate that renewable energy
sources will replace gas turbines on
some offshore platforms, given
that the geography of the UK North Sea and
ideal place for offshore wind power production. Hereby, the North Sea could also play
a major role in hydrogen production, storage and transportation whether by converting natural gas into hydrogen or through
electrolysis, using offshore wind-generated
energy.
In addition, CCUS could also become a
major aspect of North Sea activity, with
wider collaboration across the energy sector. CCUS is the practice of capturing the
carbon dioxide release by industrial sources
such as power stations and burying it deep
underground. With extensive infrastructure
already in place which could be used to
store carbon dioxide through depleted oil
and gas fields.

R

Switch to value over cost
According to PwC findings, the transformation of the North Sea over the last four years
has been driven by two main factors: costcutting and a drive for efficiency, and second,

the market entry of new players who brought
more dynamism to the basin, which helped
drive investment to £3.3 billion in 2018.
Going forward, partnership models between UK oil and gas field operators and
service companies are seen as “crucial to future success.” There is widespread industry
agreement that the supply chain cannot
sustain further tightening and focus should
instead switch to value over cost, though
this will require a change in mindset among
operators and services companies.
As major players have reduced their pro-

duction footprints in the North Sea, the likes
of private-equity backed Chrysaor and independents such as Spirit Energy and Enquest
have increasingly taken their place. Private
equity-backed are expected to play a
longer-term role in the UK.
Mike Tholen, Upstream Policy Director of
the industry association Oil & Gas UK underlined that OGUK’s ‘Roadmap 2035’ sets out
the industry’s vision for a pathway to net-zero
emissions. In his view, the UK’s offshore oil
and gas industry can help unlock a fair and
inclusive transition to a low carbon future. n

ENTSOG plans for 17 Power-to-Gas projects by 2025
The European Network of Transmission System Operators for Gas (ENTSOG) has listed 17 renewable Power-to-Gas (P2G)
projects to be built by 2025, and 19 such projects by 2032. For the first time, ENTSO’s latest development plan includes
P2G and acknowledges them as ‘Projects of Common Interest’.
election criteria for such ‘Projects of
Common Interest’ have been updated
and now specifically include ‘Energy
Transition Projects, with 1 such projects are now listed in ENTSOG’s latest 10year Network Development Plan. With this
move, the umbrella organization for European TSOs encourages the use of renewables energy to produce green hydrogen – in
competition with fossil power stations.
Natural gas and LNG, however, continue
to dominate ENTSOG’s list of future infrastructure projects. Of the total 185 projects
listed, 109 are transmission projects, 22
LNG terminal projects, and 13 underground
gas storages. These numbers match with
assessments for ENTSO-E, the European
group of electricity TSO, that natural gas will
play a bigger role in the EU energy mix until
at least 2030.

S

By 2050, hydrogen is expected to gain
significance as an energy source provided
national government within the EU will stick
to their clean energy targets by accelerating the energy transition, ENTSOG and
ENTSO-E said in joint draft scenarios report.

Germany has big plans for P2G
France, Germany, Italy, Spain and the UK
produced 315.4 TWh of renewable power
for the year to end-October, according to
the S&P Global Platts renewables tracker.
To make use of abundant but intermittent
electricity from wind and solar, German TSOs
are planning to use 7.5 GW of renewable energy to produce green hydrogen by 2030.
ElementEins, for example, is being developed by Gasunie, TenneT and Thyssengas in Lower Saxony as power-to-gas plant
with 100 MW electricity input. The P2G plant

will be commissioned in phases starting
from 2020, making use of offshore wind energy from North Sea.
Spanish gas TSO Enagas is operating the
only “advanced project” in Europe, situated
at its Hub Baleares. This project is due operational in 2023 and will see Enagas develop a 10 MW photovoltaic P2G plant to
produce green hydrogen for use by the
transport sector on Mallorca and in the island’s natural gas grid.
The only P2G project, where developers
have already taken final investment decision
(FID), is Jupiter-1000. Often described as the
first industrial-scale P2G demonstration plant
in France, the facility will be produce hydrogen two electrolyzers with a total power rating of 1 MWe. Project partners GRTgaz and
Terega will also use the plant to test a methanation process with carbon capture.
n
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GE gets $1.3m grant to speed up timeline of
3D-printed components
General Electric, together with Oak Ridge National Laboratory and Xerox-held PARC, has been awarded a $1.3 million
project to reduce the timeline for designing and validating 3D-printed components by as much as 65 percent. The technique
is vital to swiftly design complex gas turbine parts.
hen designing a new 3D component, researchers normally
consider how well its material
composition responds to heat
and stresses, or how its design impacts airflow, or aerodynamic performance. Validating of a complex part can take between 2
and 5 years.
Striving to speed up things, researchers
from ORNL and GE believe they can cut in

W

half the timeline to create, test and validate
new 3D part designs. “Using multi-physics
enabled tools and AI, we think we can beat
the timeline for some traditional manufacturing processes by automating the entire
process, said Brent Brunell, leader of GE Research’s Additive efforts.

Surrogate models
Optimization of structural characteristics has
already been automated but has
not extended to a part’s thermal
and fluid properties. On this project, researchers from GE and PARC
will use AI to automatically generate surrogate models from additive
producibility data and seamlessly
integrate it with multi-physics design optimization techniques.
The Summit supercomputer at

ORNL will create these AI-based surrogates to
analyze additively manufactured components
and generate data necessary for training and
evaluating the new models. Built using machine learning, surrogate models can guide
the optimization models in feasible regions
of very high dimensional design spaces.
"This is the type of project that leverages
the unique capabilities at ORNL – experimental and computational facilities – as well
as expertise in computational science and
additive manufacturing," said John Turner,
Computational Engineering Program Director at ORNL.
The program will culminate in the
demonstration of a defect-free, high-performance additively manufactured multi-functional design capable of withstanding high
temperatures and stresses with improved
performance vs. conventional casting.
n

3D-printing revolutionizes making of turbine blades
Additive manufacturing, also known as 3D-printing, is making inroads in the energy sector. According to Global Data,
power utilities and equipment manufacturers are “witnessing a huge opportunity in 3D printing to make their operations
more efficient.” Early adopters of this technology are GE, Siemens, Rosatom and Westinghouse.
ower manufacturing costs and shorter
timeframes are the key advantages of
this technology. Delicately made by
adding layer by layer though laser
melting and additive manufacturing, these
precisely-made components are a ‘perfect fit’
and can significantly enhance the efficiency
of turbines components. The technology also
allows the industry to quickly manufacture
and test prototypes.
Siemens in 2018 achieved a milestone by
producing the first 3D-printed metal replacement parts for an industrial gas turbine, whereby the lead time for
manufacturing these parts was reduced by
40%. Two years prior, the German manufacturer bought and integrated the 3D printing specialist Materials Solution and invested
nearly €30 million in a new 4,700 squaremeter factory in Worchester, UK, where experimental laboratory processes in Selective
Laser Melting (SLM), are turned into industrial production practices.
Global Data analysts pointed out that
Siemens also uses AM technology for its
HL-class gas turbines, notably the SGT5-
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9000HL. The first 50Hz turbine of this HLclass series will be deployed at SSE’s
Keadby-2 combined-cycle power station in
the UK. In Germany, Siemens cooperated
with E.ON to install a 3D-printed burner for
an SGT-700 industrial gas turbine operating
at E.ON’s combined cycle power plant in
Philippsthal, in the German state of Hesse.
Over in the United States, GE has already
shipped 9000 gas turbine components that
had been manufactured through 3D-printing. The U.S. manufacturer strikes to tap the
full potential of 3D printing to make test
prototypes of turbine components in a short
time for testing, and eventual use for
mass-production.

Scandinavian firms play catch-up
In Finland, Wärtsilä is advancing plans to
create Research Centre for 3D metal printing in Vaasa. Researchers from ABB, Wärtsilä and two universities will collaborate,
with construction for the R&D centre
planned to start in 2020.The project already
has some very powerful backup from Sweden, thanks to the innovation hub AMEXCI

which is bringing together some of best expertise from top Nordic companies. Founded
in December 2017, AMEXCI features participation from Wärtsilä, ABB, Electrolux,
Husqvarna Group, FAM, Höganäs, Saab,
Scania, SKF, Stora Enso and Atlas Copco.
However, there will be some catch-up to
do for 3D metal printing in Scandinavia,
AMEXCI’s chief executive Edvin Resebo cautioned. “The main drivers behind the development within what can be considered ‘the
Additive Manufacturing Business’ are not in
the Nordic Region,” he said, “so it is important that we work together to stand strong
in a competitive environment.”
n
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GE, Intel, Baker Hughes develop AI tool to shield against cyberattacks
Researchers at GE, working together with Baker Hughes, Intel and the Florida State University, have developed ‘Digital
Ghost’ – a new tool designed to allow critical energy infrastructure like natural gas pipelines to operate safely during a
cyber-attack. The $5.2 million program is partly funded by the U.S. Department of Energy (DoE).
he three-year project with the DOE
will officially kick-off in early 2020.
The goal is to develop the cyber-physical protection technology and then
perform a validation field trial towards the
end of the project.
“As cyber threats against critical infrastructure increase in frequency and sophistication, we need to be better at how we use
machine learning, controls technologies,
and deep knowledge of the process physics
to protect these assets and thwart would be
attackers,” said Matt Nielsen, principal scientist and project leader.“On this project,
we will use the physics of a natural gas
pipeline and combine it with machine learning to protect these assets,” he said, specifying the project will involve development of
a Resilient Energy Delivery and Control System (REDCS) for a natural gas pipeline.
Mapping the physics of complex systems,
e.g. pipelines, researcher create a digital
model of a normal operating pipeline and
compare that to the actual physical opera-
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tions of the system.
When some aspect
of the physical operations fall outside
the normal operating mode, advanced
algorithm will be
used to learn where
the anomaly is occurring and then act
to restore normal
operations.

Simulating cyber attacks
at operating gas turbine
The new tool ‘Digital Ghost’ is being developed at GE’s Research Lab, situated in
Niskayuna, New York State. It provides an
additional layer of protection beyond the
traditional IT/OT firewalls by combining artificial intelligence (AI) and machine learning technologies with sensing and controls
to rapidly detect, locate and neutralize
cyber-attacks.

GE Research’s team has already demonstrated the new Digital Ghost tool with simulated cyber-attacks in a real, operating gas
turbine on the test stand at GE Gas Power’s
facility in Greenville, South Carolina.
Hereby, the team injected small and
stealthy cyberattacks into the turbine operating system, which Digital Ghost was able
to successfully detect, localize, and then
neutralize. At lab testing, Digital Ghost
showed its ability to rapidly detect and isolate threats with 99% accuracy.
n

Utilities ‘vulnerable to cyberattacks’; Siemens study finds
Global energy utilities are facing a growing risk of cyberattacks with potentially severe financial damage. A survey by
Siemens and the Ponemon Institute finds that 54% of utility respondents fear an attack on critical infrastructure in the
next 12 months. To mitigate this risk, utilities need to improve the interface between Operational Technology (OT) and
IT systems.
he study surveyed 1,726
utility professionals responsible for securing or overseeing cyber risk in OT
environments at electric utilities
with gas, solar, wind assets, and
water utilities worldwide.
Vulnerabilities, that malicious
actors seek to exploit, are rising as rely on
digitalization to optimize power plant operations and balance the grid with intermittent renewable energy and distributed
power sources. Business models that connect OT Power generation and transmission
to Information Technology (IT) systems,
tends to be more vulnerable to cyber attacks. 56% of respondents reported at least
one shutdown or operational data loss per
year, and 25% were impacted by mega attacks often from nation-state actors.
“An increase in grid-connected infrastructure creates additional vulnerabilities to
cyber attacks. A devastating attack would

Leonardo, Ansaldo
cooperate on
‘Intelligent Factory’

T

not only harm the economy, but it could
also slow down the rate of electrification,”
said Randy Bell, director of the Atlantic
Council Global Energy Center.
Fearing financial and infrastructure damage, 64% of respondents said sophisticated
attacks are a top challenge and more than
half anticipate an attack in the near future.
Still, the readiness to address cyber attacks is unevenly spread among the industry
and has common blind spots, especially with
regards to OT cybersecurity requirements.
Strikingly, only 42% rated their cyber readiness as high, and only 31% said they are
ready to respond to or contain a breach. n

High-tech firm Leonardo will provide
cyber security solution for Ansaldo Energia’s ‘Lighthouse Plant’ for the production of gas and steam turbines. As the
first of Italy’s four intelligent factories,
the project will benefit from state funding under the Industry 4.0 plan.
Leonardo will deliver systems integration work and technology to ensure
plant safety and will also provide advanced monitoring to ensure smooth operations of the turbine manufacturing
process.
Focusing on digital resilience for
strategic infrastructure, both companies
will develop a holistic model of industrial
cyber risk assessment.
n
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MAN launches digital platform to help operators
exchange OEM data
Mýa, a digital interface launched by MAN Energy Solutions, enables
the exchange of data in a controlled and secure manner among
participating Original Equipment Manufacturers (OEMs), power plant
operators and asset owners. The aim is promote collaborations
among the marine, power generation, and energy industries.
ower plant work with many OEMs
and their respective platforms, so
they areoften faced with a complicated and uncoordinated view of
the various equipment that they operate
and maintain.
“We want to reduce complexity for our
customers and for other OEMs alike and to
lower the hurdles for getting payback from
data,” said MAN ES’ head of digital and
strategy, Per Hansson.
Members of mýa can access their digital
assets via a single interface, which bundles
their OEM data streams into one complete
system view. Hanson underlined that “all
data exchanges are of course strictly sub-
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ject to permissions given by the
respective users and members.”
As an independent non-profit organization the mýa platform is open to all equipment providers, operators and asset
owners. “We believe that data is worth more
if it is shared, instead of held closely. To protect security, business and compliance interests, the sharing needs to be controlled,”
mýa states on its website.

Swiss funding
mýa Connection GmbH, headquartered in
Switzerland, invested to kick start the initiative with the aim of developing the platform
into an independent non-profit organization.

Smart grids to manage two thirds of
global power networks by 2050
Grid balancing becomes paramount as the share of intermittent supply from
renewable power sources keeps rising fast in most developed countries around
the globe. Smart grids are hence expected to manage two-thirds of global net
electricity supply by 2050, and by that time an estimated $548 billion will be
invested in batteries for energy storage.
staggering 1,291GW of new battery capacity are forecast to be
added to 2050, some 40% of
which will be placed behind-themeter. “Battery prices are already down
79% in 2010, and we expect the ongoing
build-out of battery manufacturing for electric vehicles to continue to drive down their
prices for stationary applications, so that
they reach $70/kWh by 2030, 67% down
from today,” commented Seb Henbest at
Bloomberg New Energy Finance (BNEF).
Reacting to this trend, GE has developed
solutions to modernize the grid through digital transformers and substations, asset lifecycle management services and advanced
energy management systems (EMS) with full
WAMS enhancement. These systems enable
grid operators to increase network utilization
and stability, allowing for greater renewable
integration and network automation.

A

Smart grids & digital substations
Smart grids are able to recalibrate itself in
real-time to balance demand and integrate

multiple-generation resources. Digital substations, meanwhile, enable utility operators
to maximize asset and substation utilization
up to 30%. Operators can also collect and
analyze data to detect potential failures up
to six months in advance.
With this in mind, GE Power’s Grid Solutions has created digitally connected solutions
including the “Digital Twin” for Power Transformers whose sensor technology delivers
condition-based data and statistic models to
build a software-enabled model of the transformer or even the entire substation. This interactive model allows operators to move
from reactive to predictive maintenance solutions and improve system efficiency.
GE’s Asset Lifecycle Management Services include methods to collect distribution
and transmission asset data with a view to
reducing failure rates by up to 50%, lower
maintenance costs by up to 25% and extend asset life by up to 20%. By incorporating the use of data, these end-to-end
services optimize grid asset management
strategies.
n

“Once more companies get engaged, the
organization will take direction from its
members, OEMs and equipment users alike.
The intent of mýa is to remove friction
points and help the industry to operate
more efficiently, ultimately saving resources,” explained Dr Alan Atkins, Chief Executive Officer of the newly founded mýa
Connection.
Atkin stressed the group is looking for
additional founding partners who can “take
a seat at the table and define the direction
and development of the mýa platform and
shape the future of data usage.”
n

NEWS NUDGES
Siemens Energy spin-off to
help save costs
The Siemens Energy spin-off will give the
German technology conglomerate „a
leaner and thus more agile setup” and reduce costs in all areas. “In implementing
lean and effective governance, we’re aiming to achieve savings of around €500 million. Here, we’re on track,” said Roland
Busch, Siemens Chief Technical Officer
(CTO). At Global Business Services,
Siemens is “confident” to achieve savings
of €90 million.

Shell, Gasunie to build massive
Dutch hydrogen plant
Royal Dutch Shell, Gasunie and Groningen’s port authority have teamed up to
build an offshore wind farm and associated hydrogen plant. Dubbed NorthH2,
the factory will have capacity to produce
800,000 tonnes of hydrogen a year. A feasibility study is underway and due completed before year-end.
n
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Urbanization and climate change
drives need for electrification
progressing electrification. By shaping energy ecosystem across buildings,
industry and the grid, Siemens supports cities and businesses with their
sustainability goals.
n support of decarbonization, energy
storage, distributed energy systems and
eMobility charging solutions are growing
up to 10-times faster than the energy
supply and demand side, according to Cedrik
Neike CEO of Siemens Smart Infrastructure.
The German manufacturer is connecting
physical assets with data-driven application
to create smart energy infrastructure.
Growing deployment of intermittent renewable energy sources has an impact on
the stability and reliability of the power
transmission grid. “By taking a holistic view
about energy application across infrastructure, technology can solve major challenges
to help societies progress in a sustainable
way,” Neike said.
To protect critical power plants components, notably electrical generators and
step-up transformers, Siemens has created
a new generator circuit-breaker. The device,
featuring a compact design and has a high
level of flexibility, will be presented at the
upcoming European Utility Week in Paris.
During the upcoming European Utility
Week in Paris, Siemens will display customized solutions to enhance the efficiency
and reliability for complete power grids. To
integrate the fluctuating infeed to power
grids from photovoltaic (PV) systems,
Siemens is offering intelligent infrastructure
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and storage technology such as its electrical
Balance of Plant (eBoP) solution.
New grid diagnostic applications can collect and record data that until now were difficult for power grid operators to come by.
This lends them the ability to gain insights
into grid operations using analytics. In addition, Siemens will show new protective devices for high and medium-voltage grids,
and industrial power networks.
Using data management and advanced
analysis, Siemens can generate a digital
twin of an electrical distribution grid within
an entire IT landscape, based on MindSphere. The solution helps grid operators
and utilities to optimize the operation of
their assets to enhance productivity and
profitability.
E-mobility is seen as a growth sector and
Siemens offers consulting services to integrate power demand from electric vehicles
with the planning systems of grid operators.
Efforts range from grid planning and connection, to developing business models and
specifications for hardware and software integration. Sicharge CC AC22, a newly developed compact charger for electric
vehicles will be on display in Paris as well as
s complete charging solutions for e-buses
and e-service vehicles as well as public
AC-charging.
n
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NEWS NUDGES
ABB launches ‘Smart City’
Electrification specialists of the Swiss
manufacturer ABB have designed an interactive ‘Smart City’ that contains smart
buildings, e-mobility, energy management
and data centers. The use of smart technologies and digitalization are encouraged
by the United Nations as a way to help decarbonize cities around the world.

Dominion embraces
solar & storage
Dominion Energy South Carolina has
signed contracts for more than 1,000 MW
of solar capacity. About half of that capacity has entered service. To complement intermittent solar energy supply,
Dominion earlier announced several energy storage projects.

EIB defers ban on fossil projects
Luxembourg-based European Investment
Bank (EIB) has bowed to pressure from
Germany and the European Commission
and deferred its decision to ban loans to
fossil-fuel projects until mid-November.
Germany wants the bank to keep financing gas-fired power projects as it views
the cleaner-burning fossil fuel as a vital
backup for renewable energy sources.

Abu Dhabi investor expands
Uzbek CCGT
Some key Uzbek energy infrastructure is
being modernized with foreign monies. Abu
Dhabi-based Mubadala Investment Company recently agreed with JSC Thermal
Power Plants and the Uzbek government to
acquire, finance, develop and operate the
1.7 GW Talimarjan Power Complex.

Oversupply builds up
Energy Aspects’ end-March forecast has
added on another 100+ billion cubic feet
of natural gas supply while demand remains subdued. In the U.S., the seasonal
decline in heating degree days nearly
halved the natural gas withdrawal rate.
Gas-burn in the power sector and residential/commercial demand are forecast
to fall by 1.7 billion cubic feet per day
(bcf/d) and 4.0 bcf/d, respectively.
n
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