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Fine tuning in the far north
What’s in your fuel, and how to get the most out
of it? Gas Power Technology Journal visited
Wartsila in Vaasa, Finland to talk with its
specialist team, responsible for developing new
systems and tools to analyse fuel composition
and behaviour.
hrough careful analysis, Wartsila’s multi-disciplinary Fuel
Laboratory Services team can adapt engines to run more efficiently on whatever fuel is available – from the most exotic biofuels to unpredictable mixes of different gases. The
team makes a difference to thousands of gas and liquids-fuelled
engines and this impact keeps growing the more fuels are tested
and approved for usage.
The Fuel Laboratory Services (FLS) team is part of Wartsila’s
Energy Solutions division, which focuses on flexible and more environmentally advanced technologies, according to Tommi Rintamäki,
who heads up the team as General Manager. “Sustainability and intermittency need to be addressed in today’s power systems. We design and construct plants that are highly energy efficient and can load or unload in a
matter of few minutes, which is a key enabler in matching flexible flows.
And then there’s the fuel flexibility,” he said, stressing that the lab’s role is
not only to enhance value for the customer, but above all to be an enabler
in the transition to a sustainable and modern power system.
In practice, this means Wartsila is offering grid stability and load peaking solutions in parallel with increasing use of solar or wind capacity, to
ensure reliable power supply. “Wartsila is able to offer solar energy hybrids, and storage solutions. Our EPC [engineering, procurement and construction] experience over 10–20 years gives us the flexibility to combine
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The Rapid Compression Machine

renewables with smart backup and peaking sets, while most OEMs [original equipment manufacturers] rely on contractors,” said Mr Rintamäki.
His team’s role is then to make sure the backup engines run as efficiently
as possible on whatever fuel is cheapest, cleanest and available.
Gas is almost always preferable to liquid fuels for backup and peaking power, according to Kristian Blomqvist: “Emissions regulations
mean gas is better than liquids, with NOx, SOx, and particulates all less
than 5% of liquid fuels. Gas prices are also more stable and affordable
than liquid fuels. And on the efficiency side, gas is better, converting
more of its energy to power,” he said. The team noted that new modular
LNG terminal, such as Wartsila’s Tornio Manga project in northern Finland, were extending the reach of gas and displacing dirtier fossil fuels.
continued on page 2

Batteries need to get 19% cheaper to
enable a swift energy transition
Cost and performance of battery technologies will not only be shaping customer
acceptance of electric vehicles in the coming years, but also determine how
easy it will be to integrate renewable energy into the grid. Tracking the relation
between the dramatic drop in prices for batteries and their usage, IEA analysts
say “for each doubling of output, lithium ion battery prices have been getting
19% cheaper.”
or batteries with sufficient power
and energy density for electric vehicles and electricity storage on the
grid or in buildings, this ‘learning
rate’ translates into a price drop of around
three and a half times since 2009.
Two factors are at play, according to
IEA energy technology analysts Simon
Bennett and Luis Munuera: better technology and mass manufacturing to meet expectations of growing demand.
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Enhancing fuel flexibility
The main objective to the Fuel Laboratory Service’s (FLS) is to enable the use of the widest
possible range of liquid fuels or gases in the
company’s engines. This broader fuel portfolio
should leave it well positioned to capture new
markets, as well as allow the upgrading of existing installations to operate on cheaper or
lower carbon fuels.
“In our engines we want to be able to burn
any gas or liquid that has a decent calorific
value. Real flexibility means the ability to
choose the cheapest or most appropriate fuel at
any time over the life of the plant, which could
easily be more than 20 years – It represents a
hedge for the future in business terms,” Mr
Rintamäki explained.
To achieve its aims, the lab provides a variety of services, including chemical analysis of
liquids down to atomic level, and, most importantly, combustion research – “which differen-
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tiates us from commercial labs”, he
said, stressing the
team has developed
its services over 10
years, and now has
the right techniques
to refocus on the
customer. “End customer value is the
main point, and to
further increase fuel
flexibility.”
“If from using locally sourced fuels,
an engine’s operating
parameter is on the
high side, a customer
will ask us what to do
– we can test the fuel in the lab and use the result to adapt the engine onsite accordingly,” he
said. The trend is away from liquid fossil fuels
and towards gas and biofuels, especially in the
east, including those produced from jatropha
and palm oil – “all of which we have tested in
our lab”.
The team’s most important piece of equipment, the Rapid Compression Machine (RCM),
tests fuel for its knocking limit, according to
Per Löfholm: “Knocking means all the gas is
detonating at once. It’s the main limiting factor
for a fuel’s performance. So, if you have a
specification for a gas, we can quickly recreate
it in the lab’ and test it using our gas chromatograph to see if we have the right mixture.” The
sample is then combusted in the RCM to see if
it can be used in a Wartsila engine and at what
output level.
“Knocking needs to be avoided, otherwise
the engine may be damaged.” Rintamäki said.
Adding on to this, Mr Löfholm explained said
knocking was largely dependent on the
methane number, which can be calculated
based on the ratio of carbon to hydrogen in the

mixture. A low methane number means larger
share of longer hydrocarbon molecules, which
increases the risk of knocking.
From the chart it can be seen that LNG
methane numbers can vary from 50 to 100 –
requiring a different set up of the same engine,
depending on the type of LNG. Wartsila’s DF
[duel fuel] engine requires a methane number
above 70 to work without adjustment.
Testing in the Lab can be done with only a
couple of litres of fuel in a day or two rather
than the six months and thousands cubic feets
of gas required to test a real engine. As the
sample gas is combusted in the RCM, a highspeed camera, operating at 100,000 frames per
second, helps analyse the combustion closely.
“We start with low engine power and then
we gradually increase, which produces a
‘knocking curve’. By doing this we find the
knocking limit or threshold point at which we
can run the fuel without knocking. Then we
have a correlation with the real machine
through reference curves,” Mr Löfholm said.
As the number and variety of fuel samples
(currently around 1,500) increases, the lab is
building up a library of data. The more samples
tested, the more accurate this library becomes,
and eventually it could be used for predictive
analysis – where information on the fuel’s composition alone will be enough for the team to assess the fuel, without the need for testing. The
team already has a pretty good idea what results
are likely to be once they have the composition.
Another key piece of equipment is the
Combustion Research Unit, which is typically
used for liquid fuels like biofuels. This helps
with assessing energy content and ignition
speed, which can also be done quickly. However, Olai Lagus noted that other tests take
longer, including acidity tests, metal content
and so on. “Once all the tests have been done
we can get back to our customer with the results – which may mean altering the way the
engine is operated,” he said.
continued on page 5
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Interview: Siemens’

new HL-class turbine on course
for 65% efficiency
For efficiency levels of fully air-cooled gas turbines – like Siemens’ new HL-class – to reach 63% and ultimately
65% combined-cycle efficiency, firing temperatures need to keep rising. Siemens consequentially developed
manufacturing technologies like laser engraving that allow the use of thicker/ multi-layer thermal barrier
coating to better protect the turbine parts exposed to the hot combustion gases, says Guido Schuld, Product
Family Owner large gas turbines.
o further increase combinedcycle efficiency for reaching
65%, additional improvements in
the aero-efficiency of the compressor, higher firing temperatures as well as
further improvement in the water-steam cycle
will be applied. Technologies going along with
this are already under development at Siemens
Power & Gas” he told Gas Power Tech.

“T

Focus on coatings and internal
cooling
Laser engraving, for example, reduce the risk of
spallation of the thermal barrier coating, and combined with improved internal cooling of turbine
blades and vanes, the new Siemens HL-class can
be operated at higher firing temperatures, compared to the SGT-8000H-series, he explained.
Combining this new internal cooling with
multi-layer thermal barrier coating allows Siemens
to keep using directional solidified blades and
vanes for the new HL-class, and to avoid single-

crystal blades. According to Mr Schuld, “this is
very beneficial for our customers with respect
to component costs and maintainability.”
Asked to elaborate on the development of
the new cooling technology, he referred to
Siemens’ acquisition of a license for the
TOMO tooling and casting technology from
MikroSystems, Inc., which enables the manufacturing of turbine blades and vanes with very
sophisticated internal cooling passages. This
way, turbine blades and vanes can tolerate
higher temperatures and use less cooling air,
which leads to higher engine performance.

Revamped water-steam cycle
Furthermore, improvements in the water-steam
cycle have been applied, he said, specifying
that a Siemens-designed water-steam cycle for
the HL-class is based on 600 degr. C main
steam and 610 deg. C reheat temperature.
As for the role of 3D printing in this context, Mr Schuld said the technology – also
known as selective laser melting – is at the present stage mostly used to improve cooling features or achieve superior material compositions
of hot gas part components, e.g. combustor and
burner parts, turbine blades and vanes. “This,
in turn, allows to further increase firing temperatures, reduce cooling air consumption and

extend component maintenance intervals – instead of improvements in the field of aero-efficiency,“ he pointed out. Another nice effect of
3D printing is that the technology helps reduce
component cost and lead times for customers.

Turbine tests to start at Duke Energy
plant in 2020
Siemens plans to start testing and validation
phase of the HL-class at Duke Energy's Lincoln County Combustion Turbine Site in 2020,
and the German OEM will have custody of the
plant until 2024.
“During this period, several test and validation campaigns will be performed and new
technical features will be applied and installed
in the engine. A typical test campaign lasts between 4 to 6 months and involves about 40 to
50 engineers to perform the tests and to operate
the plant,” Mr Schuld explained.
Apart from the test engineers working on
site at the Lincoln County CCPP in North Carolina, another 50 to 100 experts will be involved in the testing process in Siemens’
back-offices in the US and Germany. The test
campaigns will be followed by a validation
phase, when the engine will operated in accordance with the load requirements of the North
Carolina Power Grid.
n

GE Power’s 9HA.02 gas turbine now tops 64% efficiency
Advances in additive manufacturing and combustion breakthroughs have helped GE Power achieve 64%
efficiency in combined-cycle application at its largest gas turbine – the 9HA.02. This rate, according to the
manufacturer, is “higher than any other competing technology today.”
e’ve never stopped
pushing the boundaries
of what it can do,” Joe
Mastrangelo, president
and CEO, GE’s Gas Power Systems said,
adding with the ability to deliver 64% efficiency, GE achieves “an industry first.”
The new efficiency milestone comes just 18
months after GE set a world record with the
HA for powering the world’s most efficient
combined-cycle power plant at 62.22%. An additional percentage point of efficiency in gas
turbines can translate to millions in fuel savings for customers globally.
Elaborating on the route towards the HA’s
latest efficiency upgrades, GE said the company’s long-term investments in additive man-

“W

ufacturing have played an important role.
Specifically, the development of additivelymanufactured components for the 9HA’s combustion system, using metal 3D-printing to
unlock new geometries for better premixing of
fuel and air, led to greater efficiency.

Full-load and speed-tested in
Greenville
The new combustion system has already been
successfully tested at full-load and full-speed at
GE’s test stand in Greenville, South Carolina.
As a result, the 9HA.02 can now be quoted at
64.0% net efficiency in specified conditions
with total output of 826-MW in 1x1 combined
cycle configuration.
Customers can order HA-based combined

9HA going into GE's test stand at Greenville

cycle power plants quoted at 64+ percent in
2018, compared to the previous quoted limit of
63.7% efficiency for 2017 orders. Moreover,
GE Power said it remains on track to achieve
65% efficiency by the early 2020s.
With over 70 orders to date, the HA is
proven technology with a ramp-rate of 65
MW/min of which more than 17 units are
already in operation.
n
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“Air-breathing” battery can store electricity for $100/kWh
Intermittency issues of wind and solar power supply are feared to jeopardize the stability of the U.S. power
grid. To remedy this issue scientist at the Massachusetts Institute of Technology (MIT) have developed an “airbreathing” battery storage that, at the cheapest, run about $100/kWh and functions only in certain locations.
his battery literally inhales and
exhales air, but it doesn’t exhale
carbon dioxide, like humans —
it exhales oxygen,” said YetMing Chiang, the Kyocera Professor of Materials Science and Engineering at MIT.
For its anode, the rechargeable flow battery
uses cheap, abundant sulfur dissolved in water. An
aerated liquid salt solution in the cathode continuously takes in and releases oxygen that balances
charge as ions shuttle between the electrodes.
Oxygen flowing into the cathode causes the
anode to discharge electrons to an external circuit; while oxygen flowing out sends electrons
back to the anode, recharging the battery, Mr
Chiang explained.

“T

One-fifth the cost of competitors
The explicit aim of MIT scientists was to make
sporadic renewable power a more reliable
source of electricity for the grid. Now they are
presenting a new battery solution that can store
electricity for very long durations for about
one-fifth the cost of current technologies, with
minimal location restraints and zero emissions.
The battery’s total chemical cost — the combined price of the cathode, anode, and electrolyte
materials — is about 1/30th the cost of competing batteries, such as lithium-ion batteries.
Scaled-up systems could be used to store
electricity from wind or solar power, for multiple
days to entire seasons, for about $20 to $30/kWh.

Use of abundant materials
A major issue with batteries over the past several decades, Chiang says, has been a focus on
synthesizing materials that offer greater energy
density but are very expensive. The most widely
used materials in lithium-ion batteries for cellphones, for instance, have a cost of about $100
for each kilowatt hour of energy stored.
“This meant maybe we weren’t focusing on
the right thing, with an ever-increasing chemical cost in pursuit of high energy-density,” he
said. Hence, he brought the issue to other MIT
researchers: “We said, ‘If we want energy storage at the terawatt scale, we have to use truly
abundant materials.’”

Potassium permanganate
On a short list of candidates was a compound
called potassium permanganate. If used as a
cathode material, that compound is “reduced”
— a reaction that draws ions from the anode to
the cathode, discharging electricity. However,
the reduction of the permanganate is normally

Nekomimi design parameters (left); reference fan-shaped-hole parameters (right)
impossible to reverse, meaning the battery
wouldn’t be rechargeable.
Still, Li tried. As expected, the reversal
failed. However, the battery was, in fact,
recharging, due to an unexpected oxygen reaction in the cathode, which was running entirely
on air. “I said, ‘Wait, you figured out a
rechargeable chemistry using sulfur that does
not require a cathode compound?’ That was the
ah-ha moment,” Chiang says.
Using that concept, the team of researchers
created a type of flow battery, where electrolytes
are continuously pumped through electrodes and
travel through a reaction cell to create charge or
discharge. The battery consists of a liquid anode
(anolyte) of polysulfide that contains lithium or
sodium ions, and a liquid cathode (catholyte)
that consists of an oxygenated dissolved salt,
separated by a membrane.

Balance via oxygen
Upon discharging, the anolyte releases electrons into an external circuit and the lithium or
sodium ions travel to the cathode. At the same
time, to maintain electroneutrality, the
catholyte draws in oxygen, creating negatively
charged hydroxide ions. When charging, the
process is simply reversed. Oxygen is expelled
from the catholyte, increasing hydrogen ions,
which donate electrons back to the anolyte
through the external circuit.
“What this does is create a charge balance
by taking oxygen in and out of the system,”
Chiang says.
Because the battery uses ultra-low-cost materials, its chemical cost is one of the lowest —
if not the lowest — of any rechargeable battery
to enable cost-effective long-duration discharge. Its energy density is slightly lower than
today’s lithium-ion batteries.

Solution for grid storage
“It’s a creative and interesting new concept that
could potentially be an ultra-low-cost solution
for grid storage,” says Venkat Viswanathan, an

assistant professor of mechanical engineering
at Carnegie Mellon University who studies energy-storage systems.
Lithium-sulfur and lithium-air batteries —
where sulfur or oxygen are used in the cathode
— exist today. But the key innovation of the
MIT research, Viswanathan says, is combining
the two concepts to create a lower-cost battery
with comparable efficiency and energy density.
The design could inspire new work in the field,
he adds: “It’s something that immediately captures your imagination.”

Making renewables more reliable
The prototype is currently about the size of a
coffee cup. But flow batteries are highly scalable, Chiang says, and cells can be combined
into larger systems.
As the battery can discharge over months,
the best use may be for storing electricity from
notoriously unpredictable wind and solar
power sources. “The intermittency for solar is
daily, but for wind it’s longer-scale intermittency and not so predictable. When it’s not so
predictable you need more reserve — the capability to discharge a battery over a longer period of time — because you don’t know when
the wind is going to come back next,” Chiang
says. Seasonal storage is important too, he
adds, especially with increasing distance north
of the equator, where the amount of sunlight
varies more widely from summer to winter.
Chiang says this could be the first technology to compete, in cost and energy density,
with pumped hydroelectric storage systems,
which provide most of the energy storage for
renewables around the world but are very restricted by location.
“The energy density of a flow battery like
this is more than 500 times higher than pumped
hydroelectric storage. It’s also so much more
compact, so that you can imagine putting it anywhere you have renewable generation,” said
Chiang – his team’s research was supported by
the U.S. Department of Energy (DoE).
n
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Improving cooling effectiveness of gas turbines
Researchers from Kawasaki Heavy Industries (KHI) and B&B Agema have been looking at a novel design
approach – Nekomimi film cooling – to further increase temperatures at the combustor exit and high-pressure
turbine stage inlet. The aim is to boost efficiency without putting too much strain on vanes and blades, considering that modern turbine stage inlet temperatures exceed the melting points of turbine blade materials.
o combat this, our turbine blade
designs have incorporated a
technique known as film cooling,” explains Jens Dickhoff,
Technical Manager R&D at B&B Agema. Together with Masahide Kazari and Ryozo
Tanaka, researchers at Kawasaki Heavy Industries, he wrote a research paper based on joint
in-depth investigations into nekomimi designs
and the trade-off between higher film cooling
effectiveness versus lower coolant mass flow.
The L30A from Kawasaki Heavy Industries
(KHI) is the world’s most efficient gas turbine
in its 30-megawatt power class. The L30A was
developed by KHI with support from B&BAGEMA GmbH, an engineering services firm
based in Aachen, Germany, specializing in the
design of energy conversion machinery and
plants, most notably gas turbine components.
Conjugate heat transfer (CHT), a computational fluid dynamics (CFD) technique for predicting thermal flux between a solid body and a
gas or liquid flowing over or inside it, is a particular expertise of the firm, which has worked
closely with Siemens PLM to simulate 3D
fluid flow and pioneer new CHT methods.
Cooperation between B&B-AGEMA and
KHI began in the 1990s and from the 2000s on,
B&B-AGEMA used CFD methods for film cooling simulations as well as the “Nekomimi” film
cooling. Nekomimi is Japanese for cat’s ears, reflecting the visual appearance of the holes.
“During film cooling, cool air is bled from
the compressor stage, ducted to the internal
chambers of the blades and vanes, and discharged through small holes in the blade and
vane walls. This air provides a thin, cool insulating layer along the surface of the blades and

“T

vanes,” Dickhoff said.
Nekomimi technology combines the two
cylindrical holes of the DJFC within a single
hole design to overcome the inefficiency of the
air supply situation. This was achieved by shifting the holes of the DJFC configuration to the
same streamwise position, uniting both holes,
and replacing the two supply holes with a central one.
The computational domain used to virtually
test the cooling effectiveness of different
shaped holes: The result has been profound
cooling improvements of 200% to 300% in the
nekomimi designs over reference shaped holes
– technology that has been co-patented by KHI
and B&B-AGEMA.
Recently B&B-AGEMA and KHI decided to
automate their design search through the use of
HEEDS, the design exploration software from
Siemens PLM’s Red Cedar Technology subsidiary, and the HEEDS-based Optimate+TM
add-on module for STAR-CCM+. “This
change makes it possible for them to evaluate
hundreds of designs in the time previously required to assess just a handful, methodically

comparing large numbers of traditional fanshaped hole designs to nekomimi-shaped
holes,” researchers explained.
During the design search procedure, Optimate+ was used for the automated design exploration process, STAR-CCM+ for fluid flow
and heat transfer simulation as well as geometry modeling of the fan-shaped holes, Siemens
NX for parametric geometry modeling of the
nekomimi-shaped holes, and HEEDS Post for
visualizing and interpreting results.
This novel approach makes it possible to
build a database of the best nekomimi coolinghole designs for a variety of pressure ratios and
coolant mass flow rates. From this database,
cooling-design engineers can select the best design to achieve higher cooling effectiveness
and lower cooling air consumption.
“For all kinds of film cooling holes, this
study strongly enhances basic understanding of
secondary flow phenomena and their impact on
cooling effectiveness. Further, it proves the
value of automated design space exploration
for solving a broad range of standard engineering problems,” Mr Dickhoff concluded.
n

have developed this online near-real time quality content monitor. It uses near IR [infra-red]
optics, and because different molecules absorb
different wavelengths of light, we can assess
the composition from the spectrum of light
produced,” Mr Rintamäki said. The multiple
gas sources mean the plant has a real problem
with knocking, which he is trying to sort out.
“We are trying to optimize the operation and
performance, and cut NOx emissions too.”
Once the real-time monitoring identifies low
methane numbers, the team has a two-stage approach to remedy the situation – firstly they can
change engine parameters such as ignition tim-

ing to maintain the same load level, which often
means burning a little more gas to get the same
output. The next stage involves de-rating the engine, or reducing its operating level – to say
85% - just to keep the engine running.
Without the monitoring, the engine might
be damaged by the knocking, and once higher
quality gas arrives, the rating can go back to
100%. “It’s difficult to quantify how much better the plant availability and energy production
is,” Mr Löfholm said, “but the real-time monitoring and fuel testing decreases maintenance,
improves performance, and is also a civilized
way to control emissions.”
n

continued from page 2

Online Gas Analyser
The team has also developed an online system
that can analyse the quality of gas flowing into
a power station in real time. The first plant to
be monitored using the system is the Toftlund
plant in Denmark, where Wartsila is attempting
to iron out problems resulting from unpredictable gas quality variations. The plant uses
gas from three sources – German gas, North
Sea gas and biogas – which vary without notice, leaving it difficult to adjust performance
quickly in response.
“With a mixture of fuels going into the system, constant monitoring is required, so we
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ITM, Northern Gas Networks to analyse
cost-effectiveness of power-to-gas storage
ITM Power has secured funding from the Department for Business, Energy and Industrial Strategy (BEIS) to
deploy large scale Power-to-Gas energy storage on the Northern Gas Networks’ (NGN) distribution grid. In a
subsequent study, both partners will examine the potential and cost-effectiveness of such storage solutions,
starting from the 50 MWh range.
he feasibility study – part of the HyDeploy P2G project with National Grid and
Northern Gas Networks – will provide
detailed, site-specific information about
large-scale power-to-gas storage which will inform a decision on a potential large-scale energy storage demonstration project.
NGN chief executive Mark Horsley said:
“The whole systems approach and Power-toGas technology are incredibly exciting prospects
for the UK's future energy mix and we're delighted to be a partner in this pioneering project,
part of which will take place at InTEGReL, our
whole systems facility near Gateshead.”
Technically speaking, power-to-gas storage
converts electrical power into hydrogen which
can be injected and stored in the gas network
indefinitely. This helps absorb power from the

electricity grid at times when supply exceeds
demands.
The system is pre-qualified for Enhanced
Frequency Response requiring <1 second response time and has 3-years grid balancing and
gas grid injection experience with a reference
customer near Frankfurt, Germany.
“The principle of the gas grid being used as a
renewable energy store is a compelling idea for

the gas industry,” said ITM chief executive Graham Cooley. “Northern
Gas Networks are leaders in the use
of hydrogen in the UK gas network
for energy storage and for renewable
heat."
The Sheffield-based ITM Power
said in April it noted a growing
"pipeline of quotes in response to
customer tenders for its MW scale rapid response electrolyser products in energy storage,
refuelling and chemical synthesis applications."
Since January, ITM Power's total project
pipeline has increased to £24.36 million, up
from £18.35 million as posted in the company's
latest Interim Results on 26 January 2017. At
the time, the company said it has £16.98 million of projects under contract.
n

electronics firm Panasonic, the chemical company LG Chem and newcomer battery specialists like CATL and Guoxuan High-Tech.
More is being invested per year in new battery production capacity despite falling manufacturing costs. The size of the facilities has
grown tenfold from an average of 500 MWh per
year in 2006 to 2010, to an average of around 5
GWh for plants announced to be constructed
after 2016, according to IEA figures. Through
larger scales, maturing supply chains and better
production techniques – robotics and standardisation – the announced capital costs of the plants
per unit capacity have fallen fivefold since 2010.
The speed of battery manufacturing capacity continues to be around double the annual

additional installed capacity of batteries in vehicles, buildings and grids – despite rapid demand growth.
“Traditional markets are still growing – at
around 6% per year for cell phones – but EVs
have reshaped demand in just a few short
years, moving from 14% of the battery market
in 2013 to almost half in 2017; over 40% annual demand growth. It is likely that 2018 will
be the first year when EVs represent more than
50% of the lithium-ion battery market,” Bennet
and Munuera commented.
Hence they do not expect battery production
capacity to be a limiting factor in EV expansion
in the near future, and market tightness will not
be a major pressure on battery prices.
n

T

continued from page 1

Manufacturing capacity for lithium ion battery soared in the last seven years, and based
on the IEA’s database of factories around the
world, analysts expect the total manufacturing
capacity to reach around 200 GWh of EV and
energy storage lithium ion batteries this year.
“If factories open as announced in 2017,
then they will represent the largest amount of
investment in new battery manufacturing capacity in any single year, at almost $8 billion,”
Bennet and Munuera say, pointing out that in
total, there are over 200 such factories in operation around the world and, since 2015, most
of the capacity is in China. However, the field
remains diverse: among the top manufacturers
are automakers, such as Tesla and BYD, the
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MIT research creates material for chemical heat
“battery” to store thermal energy
A new chemical composite, developed by researchers at MIT, can be used to store the energy from sunlight
or any other heat source in a battery-like system that is capable of storing thermal energy and releasing it
on demand. The new solution combines phase change material (PCM) with molecular switches that can be
adjusted with light, enabling the overall system to store thermal energy at lower melting points than the
original material.
CM are special substances, including
waxes or fatty acids used for lowtemperature applications, and molten
salts used at high temperatures. Input
heat melts these material and its phase change,
e.g. from solid to liquid – a process used to
store energy. When the PCM is cooled back
down below its melting point, it turns back into
a solid, at which point the stored energy is released as heat.
However, all PCMs require a great deal of
insulation, and they pass through that phase
change temperature uncontrollably, losing their
stored heat relatively rapidly.

P

compound that responds to a pulse of light. With
this arrangement, the light-sensitive component
alters the thermal properties of the other component, which stores and releases its energy.
“The hybrid material melts when heated, and
after being exposed to ultraviolet light, it stays
melted even when cooled back down. Next,
when triggered by another pulse of light, the
material resolidifies and gives back the thermal
phase-change energy,” Grossman explained
“By integrating a light-activated molecule
into the traditional picture of latent heat, we
add a new kind of control knob for properties
such as melting, solidification, and supercooling,” he added.

the stored heat cannot be released immediately.” In its chemically stored form, the energy
can remain for long periods until the optical
trigger is activated.
In the initial proof-of-concept system is capable of storing around 200 joules of energy
per gram, and the system can withstand a temperature change of around 10 degrees Celsius
(18 degrees Fahrenheit).
lready, in this version, “the energy density is
quite significant, even though we’re using a
conventional phase-change material,” Han said,
stressing there has already been some commercial interest in new battery energy storage, e.g.
in using it for cooking in rural India.
n

New material responds to light
The new MIT system, in contrast, uses molecular switches that change shape in response to
light. “When integrated into the PCM, the
phase-change temperature of the hybrid material can be adjusted with light, allowing the
thermal energy of the phase change to be maintained even well below the melting point of the
original material.
Researchers Grace Han and Huashan Li and
Professor Jeffrey Grossman, accomplished this
by combining the fatty acids with an organic

Applicable for any heat source
The system could make use of any source of
heat, not just solar, according to Ms Han. “The
availability of waste heat is widespread, from
industrial processes, to solar heat, and even the
heat coming out of vehicles, and it’s usually
just wasted,” she said. Harnessing some of that
waste could provide a way of recycling that
heat for useful applications.
“What we are doing technically,” Han explains, “is installing a new energy barrier, so

MIT postdoc, Grace Han, handles
a PCM composite

DoE funds research into 3D printing of GT airfoils
Pittsburg University gets over $777k more funding for research into 3D printing for gas turbines. Dr. Chyu and
his research team will explore applications for an anti-oxidation coating that can help cool airfoils and other
hot-section components in gas turbines.
gas turbine is a type of internal combustion engine that
mixes air, fuel, and combustion to rapidly spin fanshaped blades—or airfoils—and create
mechanical energy. While generating enormous
amounts of energy, gas turbines also generate
enormous amounts of heat and are at risk of
being damaged by these high-temperatures,” explained Minking Chyu, Mary Orr Chair Professor of Mechanical Engineering and Materials
Science at Pitt’s Swanson School of Engineering.
The team surrounding Dr. Chyu received
$777,192 from the U.S. Department of Energy
(DOE), for the study “Integrated Transpiration
and Lattice Cooling Systems Developed by Additive Manufacturing with Oxide-DispersionStrengthened Alloy.” The aim is to develop
advanced strategies to reduce the adverse effects

“A

of extremely high-temperatures on turbines.
They are working with new materials
called Oxide Dispersion-Strengthened (ODS)
Alloys to protect turbine blades by making
them more resistant to high temperatures.
Combining these alloys with 3D-printed lattice
and transpiration cooling systems, the turbines
not only are much less likely to suffer heat
damage but also can be operated with a higher
temperature for better efficiency.
“The alloys we’re developing increase the
melting point of the turbine’s components, and
therefore, improve their heat resistance. Additive manufacturing enables us to create complex lattice structures that allow cool air to
enter the turbines and reduce temperature even
further,” Dr. Chyu explained.
The University of Pittsburgh study is one of
nine projects the DOE FE selected to receive

Dr. Chyu (right) examining
an investment casting airfoil

$5.4 million in federal funding for turbine research as part of its University Turbine Systems Research (UTSR) program. The National
Energy Technology Laboratory (NETL) manages the UTSR program and focuses on developing advance turbine technologies to increase
energy efficiency, reduce emissions, and improve performance.
n
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Up to 32% of electricity output could be variable in 2050
In Ireland, Germany and the United Kingdom, the share of wind and solar in total generation will exceed 25%
over the next five years. Come 2050, the International Energy Agency (IEA) expects that by 2050 up to 32%
of electricity generated will be variable, putting greater stress on reliability.
hough Europe and North America are
leading the way in terms of deployment
of renewable energy sources, fast-growing developing countries are following
suit as technology costs keep falling. In China,
India and Brazil, the share of variable generation is expected to double to over 10% in just
five years.
Without a simultaneous increase in system
flexibility – through power grid reinforcements, interconnectors, power storage and demand-side response – the surge in intermittent
power supply from renewables would put the
security of supply at risk.

T

Economics point to wind and gas
combined
Pairing wind and gas is effective, according to
research from the Carnegie Mellon University,
showing that a "model of wind/gas/energy storage generation systems demonstrates a potential method for integrating significant
quantities of wind energy while reducing
power fluctuations to a small deadband and
maintaining a reasonable cost of electricity."
To gauge the speed and volume of wind
power deployment IEA analysts have compared two distinct scenarios: First, a least-cost
solution to achieve emissions targets, named
2DS, and second, a more aggressive renewable adoption scenario,
referred to as hiRen.
In the 2DS scenario gas power
is expected to grow to almost
4,000 Terrawatt hours per year
(Twh/y) by 2050 with around
25% of gas power attached to
CCS. In this outlook 22% of the
total share of power output is
classed as variable, representing a
significant load of intermittency.

“This can be countered with a combination
of gas power and increased non-variable renewable resources, such as biomass and solar
CSP, as well as more than doubling global nuclear output to more than 7,500 Twh/y,” analysts recommend.

Strict RES targets require gas CCS
plus energy storage
In the more aggressive hiRen scenario, meanwhile, the amount of variable resources on the
grid is expected to increase even more sharply
by 2050. In this case IEA analysts forecast
32% of electricity generated will be variable
putting greater stress on reliability.
Stricter requirement for renewables increase
the dependency on non-variable renewables in
this scenario such as hydro, biomass, solar CSP
and geothermal, taking the total renewable
share to a substantial 71%, compared to 57% in
the 2DS scenario.
The share of gas power is even larger in the
hiRen scenario, exceeding 5,000 Twh/y, and
analysts see this as a “clear sign of the importance natural gas will play in balancing demand, even in a high renewable mix.”
n

Fairbanks Morse launches PoweReliability-as-a-Service
Decentralized generation, independent power production, and microgrids are vital enablers to drive reliable
power supply in both emerging economies. To that end, EnPro Industries company Fairbank Morse introduced
at POWER-GEN International a PoweReliability-as-a-Service platform, powered by its new Trident OP engine
that is based on a fuel-efficient opposed piston architecture.
oweReliability-as-a-Service is designed to enable independent power
producers (IPPs) as well as commercial and industrial end customers to
integrate the DERs of their choosing to operate
fully as an independent microgrid or, where
available, participate in ancillary market services such as demand response.
In a 10-MW power plant configuration,
Fairbanks Morse projects $35 million in savings to be achieved in fuel consumption and increased reliability.
Technically speaking, the new platform is
underpinned by cloud-based bi-directional data
and control so that power generation can be
monitored in real time to deliver on specified
fuel and reliability guarantees. As an open platform, it can be customized to include the integration of hybrid distributed energy resources
(DER) such as renewable base loads like solar,
wind, combined heat and power (CHP), and
energy storage to facilitate particular use cases.

P

Today, 1.2 billion people in the world
lack access to power and another billion
only have access to intermittent power.
These emerging economies are expected to
see a 41% increase in energy demand
through 2040. On the other hand, in the
United States where energy demand growth
is flat, an aging grid and superstorms are
causing power reliability issues with increasing frequency. Nine of the 12 most expensive
storms in U.S. history happened in the last
three years.
In both situations, decentralized power and
microgrids are critical enablers of stable power
supply, and Navigant Research estimates that
annual distributed generation capacity additions will outpace centralized generation threefold by 2024.
Fairbanks Morse’s PoweReliability-as-aService platform is designed to deliver distributed generating capacity for independent
power producers or large industries. It reduces

the risk and operating expenses for end users
who want to generate their own power whether remote and off grid or grid-tied.
Through the new offering, Fairbanks Morse
said it can demonstrate how a utility can save
more than $35 million through guaranteed fuel
consumption and increased reliability versus
comparable high-speed engine based solutions.
In the example, the PoweReliability-as-a-Service enables the power producer to develop an
isolated 10-MW distribution system that delivers electricity to villages in a remote region of
Latin America.
n
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Make the Smart Choice
Smart Gas Metering Solutions from Honeywell to Improve Safety, Reliability and Efficiency
here is growing pressure on natural gas
companies to deliver more energy, increase profitability and minimize financial losses. Greater capital expenditures
are needed to ensure system integrity and replace aging infrastructure. At the same time,
operators must reduce OPEX and tightly control capital budgets. This environment requires
optimization of the distribution infrastructure
used to deliver natural gas to households and
commercial and industrial (C&I) consumers.
Honeywell’s advanced technology helps gas
transmission and distribution companies increase efficiency, protect assets, save money,
and safeguard the environment. Our products
and services also enable superior performance
and optimal maintenance that extends the life
of your critical investments. With decades of
natural gas measurement and control experience, Honeywell offers solutions to optimize
today’s gas value chain.
Our Gas Measurement and Data Management Solutions range from advanced electronic
volume correctors and collaboration software,
to robust meter data management systems turning operational data into valuable knowledge.
The end-to-end integrated metering solution is
future-ready for emerging technologies like the
Industrial Internet of Things (IIoT) and provides a host of valuable productivity benefits.
With new technologies, gas transmission and
distribution customers get the full value from
the above solution to operate safely, make better decisions and act quickly by more efficiently delivering crucial asset data from
operations to enterprise.

T

The recently released gas metering portfolio
features:
• Seamless integration of the electronic
volume corrector and the rotary meter.
Better integration is achieved through direct
mounting of our TCI and EC 350 products
on the highly accurate Honeywell Elster®
Rotary Gas Meter RABO® for exceptional performance and reliability, with low
pressure drop, wide range ability and high
maximum operating pressures.
• Improved end to end data security and
integrity.
Honeywell’s fully integrated, end-to-end
technology platform for gas transmission
and distribution is based on a single design
standard and follows strict cyber security
and IT data security guidelines uniformly
across all components. As such, there is no
weak link to be exploited by cyber criminals.

Cloud Link 4G Modem

Here are some examples of the security
features provided:
• Role-based login mechanisms with different
levels of authorization for greater flexibility
and secureaccess control.
• SSL security for electronic volume corrector integrated radios
• Safe list to enter trusted IP addresses, thus
preventing incoming connections from any
unwanted device
• IPv6 built-in security to reduce chances of
hacking and phishing
• Push notifications on critical alarms or
events
• Cloud storage and AMR software providing
redundancy on multiple levels
• Advanced event log to record each user
access and changes made
Together, the integrated portfolio provides
seamless connectivity and 24/7 access to critical data and diagnostics across the gas transmission and distribution chain. IIoT
connectivity means you can get more data to
more people, more quickly. Strict cyber security and IT data security guidelines keep connections controlled, secure and safe.
Combined with advanced software and support for mobile devices, we help deliver more
insight into the operation, increased productivity from workers, and simpler maintenance and
servicing – onsite and remotely.
n

Learn More: www.hwll.co/gmdm
Company Information:
Honeywell Process Solutions 1280 Kemper
Meadow Drive Cincinnati, OH 45240
Phone: +1 (855) 251-7065
www.honeywellprocess.com
Email ID: Pierre.Dufour@Honeywell.com
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Cables – crucial groundwork for UK’s green
energy revolution
Success of the global energy revolution – the shift from fossil to low-carbon power generation – hinges on
the quality of the cable that underpins. Yet an estimated 20% of all cables in the UK are either sub-standard,
counterfeit or non-approved. Pointing out the risks of such shortcomings, Jean-Sébastien Pelland, Director
of Eland Cables said: “For a project, sub-standard cables can result in downtime, reliability issues and
ballooning maintenance costs at best and major safety hazards at worst, as well as potential environmental
damage. If one of the goals of the energy transition is environmental improvement, non-compliance would
therefore be self-defeating,” he told Gas Power Tech.
o scrutinize existing infrastructure and
ensure highest standards for new power
grids, Eland Cabels has established its
own in-house cable testing facility in
North London where it carries out specialised
cable tests and validitation, including RoHS XRay Spectrometry testing.
Apart from the variety of power cables
(low, medium or high voltage), there are a dazzling number of cable types designed for data,
or for control and instrumentation. Some are
armoured or are fire-resistant; and they can be
covered in a range of materials, commonly
often PVC but also Low Smoke Zero Halogen
(LSZH) compounds. For each cable or component material there is a relevant standard, setting out use-cases and characteristics, as well
as specifications on how these should be tested
for compliance.
“Small changes to the raw materials going
into the cable can have a huge bearing on the
final product,” Mr Pelland pointed out. For example, small reductions in the concentration of
copper content in the conductor can have a
major impact on the performance of the finished product; or the water used to mix with
the pellets for the sheathing and insulation materials might have elevated levels of lead as a
result of emissions from an upstream factory.

to define our cable construction and performance, as well as clear rules for compliance.
Various industry bodies are charged with keeping standards up to date and fit for purpose, including the British Standards Institute (BSI)
which is part of the European Committee for
Electrotechnical Standardisation (CENELEC).
"All this would be manageable enough
though, if substandard, non-compliant cable
could be comprehensively prevented entering
the UK supply chain. Sadly, that’s not always
enforced to the degree it should be, meaning in
most cases it’s not immediately apparent that
you’ve bought and installed non-compliant
cable," he remarked.
Cable manufacture is now limited in the
UK. The bulk of manufacturers of British and
European standard cables are based in countries such as Italy, Spain, Portugal and Turkey.
There is nothing wrong with this in itself, but
policing standards and regulations can be
harder from afar.
"It might be years before problems come to
light,” Mr Pelland suggested, underlining that
“with the smarter, decentralised energy grid
taking more cable than ever deeper into our
communities, it’s even more important to understand the impact that using a non-compliant
can have on the long-term safety of a project."

Risks of substandard cables

Due-diligence recommendations

T

When it comes to cabling, rule-making and
regulation is not in short supply: There are
British, European and international standards

Asked about what site developers should do to
avoid substandard cabling, he said: “The killer
mistake is to assume. Most projects source
their cables from a supplier
who can amalgamate the different cables and their sizes
into one timely delivered
order - going direct is not always an option as not all
manufacturers can produce
all types of cable, have long
lead-times, and require large
minimum order quantities.”
“So do your basic duediligence for a project and
look into the supplier’s supply chain. See how they are
tracking and testing their
products, check for the apVertical flame tests are carried out at the Cable Lab

propriate markings and accreditations,” he
stressed. “If this information isn’t forthcoming,
walk away.”

Customers of the Cable Lab
Situated in north London, Eland’s Cable Lab is
the only UK cable supplier-owned testing facility accredited by UKAS to ISO 17025 and also
holds the BSI RoHS Trusted Kitemark, a distinction only available to organisations that can
demonstrate their ability to comply with the
RoHS Directive. The Vertical Flame Test (pictured), designed to assess the flame retardant
properties on a single cable length, is one of
the standard tests for fire propagation that is
carried out at the Cable Lab, next to spike tests
and resistance tests.
Technical experts at the lab were initially
tasked with Quality Assurance testing on Eland
products, but they soon saw the importance to
share their expertise with the wider cable market which is why they now also offer testing on
cables sourced from third-parties. Experts
working with Eland Cabels include members
of European and international technical committees and consultants to regulatory bodies.
Having worked extensively for the gas industry in Europe and beyond, Eland Cable is
currently has ongoing projects to supply gas facilities including Dunkerque LNG in France.
The company is also currently carrying out
contracts with Engie in Algeria, Nigeria LNG
and RasGas in the Middle East. According to
Mr Pelland, “these projects require a variety of
low and medium voltage power, control and instrumentation cables, with some coming from
stock on same-day despatch and others against
planned delivery timelines for scheduled
upgrades.”
n

COMING IN 2018 - SAVE THE DATE

19 -21
JUNE 2018

MESSE WIEN | VIENNA | AUSTRIA

BROUGHT TO YOU BY
POWER-GEN & DISTRIBUTECH

LEADING THE
EVOLUTION
OF ELECTRICITY

Submit a paper for
Electrify Europe visit the
Conference page on
www.electrify-europe.com
to ﬁnd out more

Electrify Europe is the world’s ﬁrst event dedicated to the convergence underway between the power generation
and transmission & distribution sectors, driven by digitalization, decarbonization, decentralization and
electriﬁcation. It inspires thought leadership, collaboration, and innovation to transform the future of electricity.
To ﬁnd out how you can engage with this exciting event, please visit www.electrify-europe.com or contact:

POWER
GENERATION

RENEWABLES
AND ENERGY STORAGE

T&D, ICT, IOT,
TELECOMS

Leon Stone
T: +44 (0) 1992 656 671
E: leons@pennwell.com

Sophia Perry
T: +44 (0) 1992 656 641
E: sophiap@pennwell.com

Tudor Bercu
T:+44 (0) 1992 656 679
E: tudorb@pennwell.com

Owned and Produced by:

Presented by:

14

l TECHNOLOGY SELECTION

GTP Journal

4th Quarter 2017

MHPS's new JAC gas turbine selected for 26 projects
Mitsubishi Hitachi Power Systems (MHPS) has just disclosed that customers in Asia, the U.S., Mexico and
South America have technically selected the M501JAC for their projects 26 times, representing over 14 GW
of new power projects. MHPS's new JAC-class turbine has unprecedented statistics – 99.5% reliability while
approaching 65% efficiency.
n a combined cycle one-on-one configuration, the turbine currently reaches 64% efficiency at an output of 575 MW. Design of
the turbine is based on proven and tested
technology, with JAC clocking up over 14,000
hours operating hours at T-Point, MHPS’s validation facility.
Turbine inlet temperature of the J-series is
100°C higher than that of the G Series. However, high performance cooling technologies –
developed in a Japanese national project for the
development of 1,700°C class gas turbines and
advanced thermal barrier coating (TBC) – help

I

M501J Series on route to a customer's site

maintain the metal temperature of the turbine
blades at the level of conventional gas turbines.
“The success of the JAC is no coincidence,”
said Paul Browning, MHPS President and
CEO. “The company started on a journey in
2004 by setting a goal of 65% efficiency and
has methodically pursued that goal.”
Customers’ choice has led to 26 technical
selections which, according to the manufacturer, clearly demonstrate the unique qualities
of the turbine and the Tomoni system. In addition to the JAC technical selections, MHPS has
25 J-series gas turbines already in operation
and 31 more units ordered
“We value the close partnerships we
have with our customers, and recognize
that this trust has helped us achieve
record setting performance when it
comes to the efficiency and reliability
of MHPS Advanced Class Gas Turbines,” Mr Browing noted. As MHPS
nears that achievement, it recently introduced MHPS-Tomoni, a platform designed to unlock the advantages of the
digital power plant.

Mexico goes digital with
MHPS-Tomoni
Seeking to improve competitiveness of combined-cycle gas power plants in Mexico,
MHPS have signed a memorandum to cooperate with Mitsui & Co. Power Development and
Management Americas (MPA). Initial focus
will be on the 248-megawatt Saltillo Power
Plant, commissioned in 2001 and located in
Ramos Arizpe, Coahuila, Mexico.
To that end, MHPS and its alliance partner
OSIsoft will work with MPA to establish a Mitsui Digital Twin environment where the latter
can accumulate plant operation data and performs IOT software analysis. Moreover, MHPS
and Engineering Consultants Group (ECG)
will help MPA to implement Predict-IT APR
(Advanced Pattern Recognition) software on a
total plant basis at the Saltillo unit.
Tomoni means “together with” in Japanese,
and MHPS said it selected this brand name to
reflect the emphasis its places on collaborating
with customers and alliance partners to provide
artificial intelligence to improve power plant
performance throughout its life cycle.
n

World’s first HVDC transformer passes test for 1,100 kV,
selected for Chinese grid
The world's first 1,100 kV transformer, with more than 587 MVA transmission capacity, has successfully
passed its type test. It is the first of a total of seven ±1,100 kV transformers that Siemens and its Chinese
partners are building for what is currently the world’s largest HVDC transmission system, spanning from the
northwestern Xinjiang region to Anhui Province in eastern China.
iemens is currently building the seven
±1,100 kV transformers in its network
of factories led by its Nuremberg plant,
in cooperation with its HVDC transformers factory in Guangzhou, China, as well
as another Chinese partner.This type of transformer, with a transmission capacity of 587.1
megavolt amperes (MVA), is among the most
powerful single-phase units in the world.
Due to the transformer’s extreme dimensions (LxWxH: 37.5 m x 12.0 m x 14.5 m),
Siemens’ workflows for manufacturing and
testing this product were challenging. Nevertheless, the ±1,100 kV prototype was able to
pass every test in terms of functionality, emissions and load level, the manufacturer stated.
“With successful testing of the world’s first
HVDC transformer for a transmission voltage
of ± 1,100 kilovolts, we have set a new benchmark in direct-current transmission,” commented Beatrix Natter, CEO of Power

S

Transformers at Siemens Energy Management.

Commissioning of HVDC link
due in 2018
Now, the type-tested HVDC transformer is
being prepared for its long journey to China by
road and sea. Commissioning of the world’s
largest HVDC link – and thus also the transformers – is scheduled for 2018.
Once operational, the mega transmission system will transmit power with a DC voltage of
±1,100 kV for the first time anywhere in the
world. The link is 3,284 kilometers long and will
have a transmission capacity of 12 gigawatts
(GW), replacing what was previously the most
powerful system with a capacity of 10 GW.
HVDC technology makes direct-current
transmission over long distances more efficient
for our customers, because higher transmission
voltages mean lower transmission losses
In these systems, the transformers are used

to feed power from conventional AC transmission grids into so-called converter stations.
These generate the DC voltage on one side and
convert it back to AC voltage on the receiving
side. Due to the type of connection to the converters, the transformers will also be loaded
with the very high DC quantities of the transmission voltage and current.
n

A view from the top of the test bay shows the
transformer's extreme dimensions

4th Quarter 2017

GPT Journal

MOTORS / GRID STABILISATION l

15

Siemens low-voltage motors insulate
grid from low start-up currents
Siemens has extended the scope of application of its Simotics SD Add
low-voltage motors, helping power transmissions system operators
(TSOs) reduce drain on the grid due to low start-up currents. The revamped motors are compatible are also compatible for use in process
industries, or in sensitive industrial applications that require enhanced
grid stability.
ower start-up current levels mean that
grid loads due to disturbing voltage dips
can be reduced, creating greater grid
stability. This is a particular benefit in
regions with a less well-developed grid infrastructure and in soft grids found in countries
covering large geographical area such as
Canada, Russia or the U.S.
To simplify commissioning, servicing, spare
part procurement and
the attachment of
optional components, the
Simotics SD
Add motors
are fitted as
standard with
a DataMatrix
code.

L

Simotics SD Add low-voltage motors
reduce drain on the grid

Greater ratio of start-up current
While providing the same performance levels,
motors such as Simotics SD Add with efficiency classes IE3 and IE4 offer a greater ratio
of start-up current to rated current than less efficient motors. Special electrical design of the
motors allows for a reduction in start-up current levels while retaining the same compact
size, without compromising on efficiency.
“Low start-up currents increase the service
life of the motor, as they reduce the incidence
of torque shocks, which stress the motor windings both thermally and also due to electrodynamic forces,“ said Stefan Rauscher, Siemens
Process Industries and Drives Division.
“This design also enables supply cables,
control cabinets, protection equipment and industrial controls to be more compactly dimensioned, saving on both procurement and
operating costs,” he explained.
n

ShentonGroup launches 1st consumer UPS battery inverter
Having earned the moniker of the UK’s leading experts in standby
power and cogeneration systems, Andover-based shentongroup has
developed and launched the first integrated uninterruptible power
supplies (UPS). Called PowerGo, the solution offers peak lopping, solar
PV integration and STOR and demand response participation.
esigned as an automated energy
asset synchronisation and optimisation solution, Power Go helps the
consumer to make best use of energy at times of low tariffs.
In terms of technology, Power Go comprises
LYNC SECURE, shentongroup’s uninterruptible power and energy efficiency system, LYNC
DR, which as like LYNC SECURE but with demand response; and AUTOLYNC, shentongroup’s patented microgrid controls technology.

D

Product launch
Commenting on the product launch on November 1, shentongroup Managing Director, Jody
Meek said: “Our company has been on the
cusp of UPS and battery technology for many
years now and, as we’ve witnessed and helped
these technologies progress. Power Go is now

a reality, bringing you the first integrated UPS,
energy storage, energy efficiency and synchronisation and optimisation solution.
“Now, the consumer really is in control with
a truly reliable source of continuous power, protecting from faltering National Grid reserve
power levels and guaranteeing to keep all types
of organisation and locations fully online, fully
in service and fully in business,” he commented.

US partner
To help facilitate market penetration, Power
Go can build on the established USA-based Go
Electric, headquartered in Anderson, Indiana
and with offices in Brooklyn and Honolulu. Go
Electric’s ‘customer-side-of-the-meter’ battery
energy storage solutions have accrued satisfied
customers across the United States.
A 1MW/1MWh grid-tied battery storage

system was recently supplied to the Tooele
Army Depot in Utah, as well as a microgrid
project at the Fort Custer Center in Michigan.
The latter was a $499,506 project funded by
the Environmental Security Technology Certification Program, a Department of Defence
program for promoting the transfer of proven
initiative technologies into field use.
n
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World of energy transitions towards gas and renewables
“The boom years for coal are over” in the absence of large-scale carbon capture, utilisation and storage (CCUS),
according to the IEA’s World Energy Outlook (WEO-2017) just issued. Over the next 25 years, the world’s
growing energy needs are met first by renewables and natural gas, as fast-declining costs turn solar power
into the cheapest source of new electricity generation.
y 2040, global energy demand is forecast to grow 30% but without energy
efficiency improvement demand
growth would be close to 60%, the
Paris-based agency said.
Four major forces are reshaping the global
energy system, according to the WEO-2017:
Resurgence in oil and gas production from the
United States will make country “the undisputed global oil and gas leader; renewables are
being deployed rapidly thanks to falling costs;
the share of electricity in the energy mix is
growing; and China’s new economic strategy
takes it on a cleaner growth mode.

B

tioned, however, there is the
“risk of a hard landing” for
gas markets in the 2020s, if
uncertainty over the pace or
direction of change deters
new investments.
“It is far too early to
write the obituary of oil, as
growth for trucks, aviation,
petrochemicals, shipping
and aviation keep pushing demand higher,” Dr
Birol said, underlining “the US becomes the
undisputed leader for oil and gas production
for decades, which represents a major upheaval
for international market dynamics.”

US LNG heralds “new gas order”
The US shale gale is set to continue thanks to
“the remarkable ability of producers to unlock
new resources in a cost-effective way,” the report states. By the mid-2020s, the United
States is projected to become the world’s
largest LNG exporter and a net oil exporter by
the end of that decade.
“With destination flexibility, hub-based pricing and spot availability, US LNG acts as a catalyst for many of the anticipated changes in the
wider gas market,” EIA analysts said. They cau-

Gas demand growth driven up
China and India
Around 80% of the projected growth in gas demand takes place in developing economies, led
by China, India and other countries in Asia,
where much of the gas needs to be imported
and infrastructure is often not yet in place.
The IEA sees gas as a “good fit” for policy
priorities in this region like generating electricity, heat and mobility with fewer pollutant
emissions than other fossil fuels, which helps

address widespread concerns over air quality.
As China’s demand for fossil energy is anticipated to slow down in the medium-term future, India – the second global growth driver –
will stick to relying on coal as its major energy
source for some time to come. According
WEO-2017 projections, India accounts for almost one-third of global energy demand
growth to 2040.

Solar PV on the up, pushes gas
towards balancing
Renewables, however, in some countries are
set to become a cheaper form of new power
generation than gas by the mid-2020s, pushing
gas-fired plants towards a balancing rather than
a baseload role.
n

Effect of electric vehicles on global power still uncertain,
hinges on consumers
Uncertainty about future battery technology, government policies, consumer preferences make it difficult to
predict the long-term effects that both battery electric and plug-in hybrid vehicles (EVs) may have on worldwide energy consumption. In 2015, sales reached 1.2 million worldwide which is less than 1% of all vehicles
used globally, but this level could almost double by 2040, according to EIA analysis.
n its most recent International Energy Outlook (IEO2017), the EIA developed two
cases to determine the effect on worldwide
energy use if PEV adoption were higher or
lower than projected in the Reference case.
In the High PEV Penetration case light-duty
vehicles consume 1.8 quadrillion Btu more electricity than in the Reference case in 2040. In the
Reference case, meanwhile, petroleum-based
fuels make up 90% of light-duty vehicle energy
consumption but electricity is the fastest growing energy source used to power these vehicles.

I

Consumer acceptance for PEV
is key
The High PEV Penetration case reflects high
consumer acceptance of PEV technology and
projects almost double the PEV stock as in the
Reference case by 2040. In contrast, the Low

PEV Penetration case reflects low consumer
acceptance of PEV technology and projects a
little less than half of the PEV stock as in the
Reference case by 2040.
Fuel consumption worldwide varies considerably in accordance to the level of projected
PEV penetration. Liquids fuel consumption in
the light-duty vehicle (LDV) sector is almost
two quadrillion British thermal units (Btu)
higher in 2040 in the IEO2017 Low PEV Penetration case than in the Reference case.
The High PEV Penetration case projects liquids fuel consumption to be
2.75 quadrillion Btu lower than in the
Reference case in 2040.
Personal tests and preferences is vital
factor for PEV adoption: In China, the
government offers the second-highest
monetary incentives to promote the pur-

chase of PEVs, but consumers have been more
frequently opting for more-expensive gasolinepowered sport-utility vehicles (SUVs).
In May 2017, SUV sales in China experienced 17% year-on-year growth, reaching 3.78
million vehicles sold year to date. However,
new energy vehicles, which include battery
electric, plug-in hybrid electric, and fuel cell
cars, experienced 7.8% year-on-year growth,
reaching 136,000 vehicles sold year to date. n
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SparkCognition and MHPS partner on digital
platform for power plant optimisation
Spark Cognition, a global artificial intelligence (AI) technology leader, and Mitsubishi Hitachi Power Systems
Americas are working together to advance AI applications in MHPS-Tomoni. This new digital platform from
MHPS optimizes power plant processes through cognitive analytics, prioritizing customer collaboration.
he SparkCognition AI solutions is being
applied to combined cycle power plants
(CCPPs) as part of MHPS-Tomoni, giving customers further automating predictive insights. Derived from the decades of
innovative technology, in-house O&M knowhow, total plant knowledge, and customer partnerships, MHPS-Tomoni was created
specifically for industrial applications.
Through a collaborative process, MHPSTomoni evaluates and applies digital solutions
tailored to fit customer priorities at the power
plants they operate. By doing so it advances

T

Digitalising electricity
distribution through
MindSphere
Electrical power distribution relies on trouble-free interaction between hardware and
software, using systematic data management
for networked production processes. To that
end, Siemens showcased the open cloudbased IoT operating system MindSphere at
the "SPS IPC Drives" 2017 trade show in
Nuremberg on November 28-30.
Innovations featured range from new
software versions for more efficient engineering through digital drive systems to the
open cloud-based IoT operating system
MindSphere, which opens up scope for new
business models to machine and plant
builders. This allows companies across the
discrete and process industries to enhance
their flexibility, efficiency and speed, for instance by using a "digital twin" to simulate
products, production processes or plants and
optimize them across the entire value chain.
To digitalize power distribution system,
one needs to seamlessly integrate the automation environment: starting with the
electrotechnical planning of control cabinets
based on the digital twin, through integration
of communication-capable components into
the automation system, to the acquisition of
energy and plant-related data and its provision in MindSphere.
In this way, operational energy efficiency
and plant availability can be substantially increased, operating sequences and maintenance optimized and the entire value adding
process in the control cabinet and plant
building process simplified.
n

the digitalization of the power plant
while recognizing the need for expert
human insights from both. The aim is to
boost efficiency and reliability, optimize O&M costs, and enhance environmental performance.
Shane Mickey, Vice President of
Strategic Planning for MHPS Americas
said his company is partnering with
world-class developers like SparkCognition to deploy AI software, which he highlighted as “proof that MHPS-Tomoni leads the
way in terms of digital solutions that boost
plant performance for energy producers."
"SparkCognition is leveraging AI to build
sophisticated models automatically and deliver
advanced data cleansing to identify anomalies
in power plants," said Usman Shuja, General
Manager of Industrial IoT for SparkCognition.

Going forward, MHPS and SparkCognition
plan to scale and deploy solutions for predictive data analytics across every critical asset to
further leverage AI-powered solutions. Hereby
SparkCognition's unsupervised models will run
on top of MHPS's industrial infrastructure.
As one of the first projects, MHPS will use
the SparkCognition models in their Orlando
Remote Monitoring Center.
n

Visionary Render cuts Design Time at GE Power
ActiveWall and Virtalis’ Visionary Render (VR) software has revolutionised processes at GE’s Swiss manufacturing site as it allows
engineers to access and experience a real-time, collaborative, and
immersive VR environment created from huge multi-source 3D
datasets. Technical Product Manager, Deepu Sebastian pointed out that
“in the design of new power plant projects, we found that the designing
process has significantly improved.”
he design methodology of GE typically
involves multiple teams, each working
on different components of a power
plant. At the its manufacturing site in
Baden, GE engineers’ can now explore and interact with the design at 1:1 scale which enables them to come up with more imaginative
designs and communicate ideas better to potential customer.
Design reviews at GE involve an average of
8-10 engineers, and hereby it became clear that
the ActiveWall, based on Virtalis’ 3D/VR display systems, provided the best environment
for team work.

T

ActiveWall 3D-VR, installed at GE site in Baden

“Tracking was important to us”, said Sebastian, “we needed to be able to navigate round
the model and manipulate it. We’ve been using
Visionary Render for only a few months so
now we can work on multiple VR models to
aid comparison and then make changes in VR
that allow us to challenge and improve our
original CAD datasets.”
The VR solution is based on active stereo
technology and features a custom screen, specialist computer, Virtalis custom software and
powerful projectors. For its specific purposes,
GE Power has a blended four projector ActiveWall with a 6m x 2.4m screen, plus an ART
tracking system.
“Discovering that some of the components
didn’t quite fit together during construction is
expensive. Resolving this through re-design
was expected and it is this part of the process
that we have managed to eradicate, thanks to
VR technology,” Mr Sebastian said, stressing
that “our design engineers are now fixing errors
before construction, when costs are insignificant, and they are also able to think ahead about
issues like servicing and maintenance.”
n
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