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Ansaldo launches new H2-optimized
sequential combustor
Burning hydrogen (H2) in a combined-cycle power
plant is a step towards dispatchable, totally CO2-free
power generation. However, the main challenge of H2
combustion lies in its properties, notably its increased
reactivity. In contrast to natural gas, the flame position moves upstream during H2 combustion, which
increases the risk of flashback. To mitigate this
risk, Ansaldo Energia developed a new can-annular
sequential combustion solution that keeps hydrogen
combustion under control while preserving top-level
performance.
shift of fuel from the first conventional lean premix stage to
the second combustor stage compensates the higher hydrogen reactivity on both stages: the first stage flame location is
maintained thanks to its lower temperature, while the resulting lower inlet temperature of the second stage keeps its flame at the
desired location despite an increased fuel flow.
This is possible because the second stage flame is stabilized by autoignition, strongly driven by the inlet temperature and less sensitive to the
flame temperature which can be maintained at full F and H class levels.
This new sequential combustion system is was developed and fitted on
Ansaldo Energia’s top range gas turbine , the H-Class GT36 – currently
being manufactured for a customer power plant in China. Fuel flexibility
has been one of Ansaldo’s prime considerations when developing its portfolio of premix technologies for advanced gas turbine combustion systems. The latest GT26 F-Class and GT36 H-Class gas turbine equipment,
for example, have been designed with the ability to burn the largest range
of NG-H2 blended fuel mix for new power plants being offered today.

A

Able to work in a large load range and with still unmatched hydrogen
volume percentages, Ansaldo Energia says its H2 solution proves that
“100% hydrogen power is closer than you might think.” In fact, gas turbines made by Ansaldo and retrofit combustors can cope with any H2 methane blend up to still unmatched maximum H2 volume content of
30 – 50%, with no need to change or adapt the existing hardware. This
becomes especially important when the availability of hydrogen fluctuates due to intermittent production from renewables.

H2-buring turbines need to withstand
higher firing temperatures
Conventional gas turbine combustion chambers cannot burn pure hydrogen as it leads to combustion temperatures that are too high for conventional turbines. Hence, the industry is working on developing a new
combustor chamber that can withstand such high firing temperatures. In
addition, the new turbines need to be fuel flexible and capable to burn
both natural gas and various types of H2-rich synthetic gas.
continued on page 2

LO3 Energy uses blockchain to link
Marubeni plants in virtual network
Marubeni Corp and the energy-tech firm LO3 Energy have launched a pilot project
in Japan whereby LO3 Energy will administer a virtual energy market place, using
blockchain to connect several of Marubeni’s power production facilities and test
simulated transactions.
he aim is to create a full-scale commercially operational network with associated trading platform in the future.
LO3 already pioneered its transactive
energy platform by creating the Brooklyn
Microgrid.
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Empowering consumers to
choose their energy source
The system uses standard electricity meters, combined with blockchain-enabled TAGe computers, to
measure useable energy and power quality to acti-

AGENDA

vate energy transactions. The actual electrons flow
through the normal power transmission network,
while the private, permissioned blockchain manages
continued on page 3
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Turbine inlet temperatures can be increased
by using new combustion systems pre-mix
burners. This allows turbine inlet temperatures
to be increased relative to the gas turbines with
diffusion burners that are currently in service
and will thus also increase efficiencies.
Researchers at DLR expect an increase in inlet
temperature from 1,250 to 1,400 °C to lead to
an increase in efficiency of around 2%. One
possible option here is the FLOX combustion
approach, developed by DLR, which avoids
temperature peaks in the combustion chamber
and the formation of prohibited nitrogen oxide
concentrations by pre-mixing exhaust gases
and the fuel/air mixture.

More and more manufacturers,
utilities embrace hydrogen
As the global energy transition progresses, a
rising number of power gen equipment manufacturers, including MAN Energy Solution, are
looking at hydrogen as a future alternative fuel
source for its gas turbines, though switching
from methane to hydrogen a conversion of the
turbine combustion chamber to allow for
higher firing temperatures. Demand for H2solutions keeps rising as states like California
aim for 100% clean energy by 2045.
Germany-based MAN Energy Solutions, a

leading gas turbine manufacturer and pioneer of
power-to-X technology, in March acquired 40%
of the shares of the Lübeck-based electrolysis
technology company H-TEC SYSTEMS.
“Hydrogen forms the basis for the production of a variety of synthetic fuels using powerto-X technology. These 'e-fuels' are urgently
required to bring about a change in energy policy, since they allow renewable energy sources
to be used even outside of electricity grids,”
said Dr. Uwe Lauber, CEO of MAN Energy
Solutions, adding “The production of hydrogen
consequently constitutes an important interface
in the coupling of the energy, transportation
and heating sectors."
Hydrogen does not produce carbon emission when burnt, but its production through
electrolysis requires significant amounts of
water and electricity. Hybrid installation of renewable and hydrogen-fired generation can
generate so-called green electricity. In Canada,
the utility New Brunswick Power will deploy
Joi Scientific-made Hydrogen 2.0 production
system at several distribution stations. The plan
is to combine the hydrogen-fired gensets with
wind, hydro and nuclear power to create a netzero carbon operation.
Embracing hydrogen fuel to cut costs and
reduce emissions, several European utilities

have retrofitted their natural gas-fired power
stations to be able to burn hydrogen. The Austrian utility VERBUND, for example, has
launched a pilot project called Hotflex to create hydrogen from excess renewable energy
through electrolysis. The H2 will then be used
as a replacement for methane in its turbines at
the 838-MW Mellach power plant.
In Asia, Toshiba Energy Systems & Solutions (ESS) has agreed with the National Electrification Administration (NEA) of the
Philippines to jointly promote H2One system
that uses a renewable energy source to electrolyze water to produce hydrogen, for storage
in fuel cells or for generating electricity and
hot water. The ‚off-grid application‘ of H2One
creates a distributed energy system that provides a stable supply of clean and energy to islands that currently rely mostly on diesel- and
natural gas-fuelled generating systems.
In conclusion, it can be said that hydrogen –
both as an energy carrier and feedstock – has
gained momentum amid falling cost of wind
and solar power. Once mass-produced at very
low cost in places like Argentina, Australia,
Chile, the Middle East or South Africa, green
hydrogen could become a game-changer, the
same way LNG linked previously disconnected
regional gas markets.
n

of a drastic transition, and there are increasing
numbers of private power producers and suppliers interested in developing new customer
offerings particularly in the renewable energy
space,” said LO3 Energy chief executive,
Lawrence Orsini.

much driven by the desire from Marubeni to
explore the opportunities that blockchain management systems can offer in the transaction of
energy throughout Japan”. An Exergy technical
whitepaper on facilitating transcative energy
can be found here.
New York-based LO3 Energy, the pilot project in Japan adds momentum to the deployment
of the firm’s energy platform by giving the company a presence in Asia that adds to other projects in Europe and the U.S. The company has
expertise in expertise in design, architecture, development, prototyping and testing of cuttingedge distributed energy, computing, and
peer-to-peer distributed consensus networks.
Pilot projects, using the firm’s transactive energy platform have recently been set up in the
Australian state of Victoria, the UK and in
Texas, U.S, adding to existing project in Germany, Australia, and in Brooklyn, New York.
Marubeni is one of Japan’s leading IPP (Independent Power Producers (IPPs), with a net
overseas generation capacity of 11,765 MW as
of March 31, 2018. In addition, Marubeni is
also active in the sectors of food, consumer
products, chemical and forest products, energy
and metals, transportation, and industrial
machinery.
n

Continued from page 1

the transactional element – the definition of the
energy source and the contract agreement to
pay for it.
Users can set preferences via a mobile app.
The system empowers consumers to choose
their preferred energy source and show how
much they are willing to pay for renewable
energy.
“The Japanese energy sector is in the midst
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Improving efficiencies in energy
usage through blockchain
Marubeni Power’s Chief Operating Officer,
Yoshiaki Yokota, agreed there is a rapid and
radical change in the way energy is produced
and consumed in Japan. “We want to be at the
forefront of that change,” he said, “which is
why we are partnering with LO3 Energy for
this project. Their successful use of blockchain
in the Brooklyn Microgrid has shown us the
potential for providing consumers with more
energy choices and, crucially, improving efficiencies in energy usage.”
“This project will allow us to privately evaluate how this kind of network could work here
in Japan and develop case examples that we
can use to decide how and when this kind of
project could be implemented widely,” the
Marubeni Power COO explained.
“Initially this project is internally focused,”
the LO3 Energy CEO added, “but it is very
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Deployment of Power-to-X technology gains
momentum in Germany
With more than a third of Germany’s electricity generated by renewables, the number of Power-to-X projects
has surged in a bid to make use of this intermittent energy supply. Over 35 plants with over 50 kW of installed
electrolysis capacity will be in operation by 2022 in Germany alone, according to forecasts by certification
service provider TÜV SÜD.
electricity, gas, and transport sectors
X pilot projects in Germany where the techoday, more than 50 Power-to-Gas plants
.
nologies are run for research, development and
with a total electric capacity of more
commercial operation. In addition to these
than 55 MW are in operation or planned, Power-to-X doubles in
small pilot projects, TÜV SÜD and LBST have
plus some 26 MW from Power-to-X
installed capacity
analysed and certified 35 plants with more than
plants. TÜV SÜD, together with LudwigPower-to-X summarizes the range of possible
Bölkow-Systemtechnik (LBST), runs a
synthetic energy carries that can result from the 50 kW of installed electrolysis capacity, which
are either in operation or in planning.
database of all hydrogen and fuel-cell installaconversion process. The total installed Powertions in Germany, and provides technical into-X capacity installed in Germany has double
sight for developers and project sponsors.
since 2014 to reach 26 MW, but the technology Demand grows for renewable
Power-to-Gas technology converts electricity is still in its infancy in terms of deployment.
hydrogen
into the gaseous energy carrier hydrogen (H2),
Currently, there are more than 50 Power-toMost PtX projects in operation use so-called
or where desired into methane
PEM electrolysers which enable more dynamic
(PtCH4) by adding another
operation compared to the incumbent alkaline
process step. By applying furelectrolysis technology. Projects using highther synthesis processes the
temperature electrolysis, which is particularly
conversion of electricity to
suitable for power-to-liquid (PtL) processes,
liquid fuels is also possible
are mainly planned outside of Germany, TÜV
(Power-to-Liquids).
SÜD noted.
And when using renewAs for projects in Germany, developers are
able electricity, the resulting
increasingly focusing on the production of rechemical energy carriers are
newable hydrogen without processing it into
virtually emission-free - and
other energy carriers. This is due to the growmost importantly, they can
ing variety of green hydrogen applications, e.g.
be easily stored providing an
as a feedstock in refineries or as a fuel in the
interconnection between the
mobility sector.
n
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Vattenfall, MAN, ARGE realize ‘HySynGas’ project in northern Germany
ARGE Netz, a German green energy provider, is cooperating with MAN Energy Solution and the Swedish
utility Vattenfal to realize the first industrial-scale Power-to-Gas project in Brunsbüttel, northern Germany.
Called HySynGas, the project will turn renewable energy from nearby wind parks into hydrogen and syngas,
usable as a vehicle fuel or for power generation.
he aim of this innovative partnership between Vattenfall, MAN and ARGE Netz
is to establish a Power-to-Gas-Hub to
help decarbonise northern Germany and
make use of excess renewable energy supply.
Project partners have applied for funding for a
real-world-laboratory - an in-situ cooperation
between researchers, industry and the local
community.
Supply of renewable energy far exceeds demand in the north of Germany. Hence, utilities
and engine manufacturers are seeking to make
use of this intermittent green supply in order to
increase the utilization factor of wind farms
and solar PV installations.
“We made a conscious decision in favour of
the industrial park Brunsbüttel as a site for our
project. We want to increase the technological
lead of Federal State of Schleswig-Holstein,”
said Stephan Frense, managing director of
ARGE Netz.

T

Striving to enhance Germany’s
lead on P2G technology
Dr. Uwe Lauber, CEO of MAN Energy Solution added there was an industrial policy claim
associated with the HySynGas project in
Brunsbüttel. “Germany needs to strengthen its
technology leadership in power-to-gas and its
export capability of such innovative climatefriendly technology,” he said.
“So far, German power plant engineering
has positioned itself well with regards to a
growing global market for hydrogen and
synthetic fuels. We have to stay in the lead,
and that is what we are working on with
this project,” he stressed.
The HySynGas consortium is cooperating with major buyers of syngas and hydrogen, namely Volkswagen as well as various
municipal utilities near Brunsbüttel. Some
of the hydrogen produced is also directly
used on site for generating electricity.

“While most of the hydrogen will be used in
the region of Schleswig-Holstein, we want to
feed the syngas into the German national gas
grid. Considering a future Brunsbüttel LNG
terminal, it will be possible to refine the regasified natural gas that has been landed at the
LNG import terminal, e.g. by mixing it with
green synthetic gas produced in SchleswigHostein and thus contributing to a decabonisation of the overall German gas system,” Dr.
Lauber concluded.
n

Bird's eye view of the Brunsbüttel industrial park
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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

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
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

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 seaLaboratory battery cell design used in the research
sons, for about $20 to $30/kWh.
that contains lithium or sodium ions, and a
liquid cathode (catholyte) that consists of
Use of abundant materials
an oxygenated dissolved salt, separated by
A major issue with batteries over the past seva membrane.
eral decades, Chiang says, has been a focus on
synthesizing materials that offer greater energy
density but are very expensive. The most widely Balance via oxygen
used materials in lithium-ion batteries for cellUpon discharging, the anolyte releases elecphones, for instance, have a cost of about $100
trons into an external circuit and the lithium or
for each kilowatt hour of energy stored.
sodium ions travel to the cathode. At the same
“This meant maybe we weren’t focusing on
time, to maintain electroneutrality, the
the right thing, with an ever-increasing chemicatholyte draws in oxygen, creating negatively
cal cost in pursuit of high energy-density,” he
charged hydroxide ions. When charging, the
said. Hence, he brought the issue to other MIT
process is simply reversed. Oxygen is expelled
researchers: “We said, ‘If we want energy storfrom the catholyte, increasing hydrogen ions,
age at the terawatt scale, we have to use truly
which donate electrons back to the anolyte
abundant materials.’”
through the external circuit.
“What this does is create a charge balance
by
taking
oxygen in and out of the system,”
Potassium permanganate
Chiang
says.
On a short list of candidates was a compound
Because the battery uses ultra-low-cost macalled potassium permanganate. If used as a

terials, 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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Statkraft’s new UK virtual power plant links
gas, storage and wind
Norway’s state energy group Statkraft says its new 1GW virtual power plant (VPP) in Britain will help bridge
the intermittency challenge and aims to double capacity by the summer. Connecting gas engine-driven
power units, energy storage and renewables, the VPP can react to market demand within seconds.
he idea is aggregate a number of renewables energy sources and combined
them with fast-ramp engine-powered plants and storage to overcome the intermittency challenge.
The VPP installed in Britain,
monitors of more than 1000 MW
of wind, solar, battery storage and
gas engines. It compares the supply from these
sources with constantly-updating price forecasts (Day Ahead, On-the-Day and Cash Out
prices) to enable a real-time optimisation
of power trading.
“The increasing share of renewable energy in the UK will require a
maximum of flexibility in the British power
grid. By integrating batteries and engines into
the virtual power plant and optimising their operations we can provide this flexibility reliably,” said Duncan Dale of Statkraft in the UK.

T

The software to connect, coordinate and
monitor the decentralised sites, storage facilities and controllable has been supplied by the
German firm Energy & Meteo Systems. By
combining plant monitoring with optimised

power demand forecasting, fluctuating, decentralised power sources can be
reliably integrated into the
energy grid and profitably
marketed at an energy exchange - pretty much like a
conventional power plant,
explains Energy & Meteo
founder, Dr Ulrich Focken.
Looking ahead, Statkraft plans to
double the capacity of its UK virtual
power plant to 2 GW by the summer,
and it also rolling out VPPs in
France and Turkey.
In Germany, Statkraft already links over 1,300 wind, 100 solar power
producers, 12 biomass power plants and eight
hydropower plants into Europe’s largest VPP.
Launched in 2012, it has an installed capacity
of nearly 14,000 MW, or 14 GW.
n

MAN wins 'Storage Highlight Award' for new ETES solution
MAN Energy Solutions has received the Storage Highlight award for its new energy management solution,
offering scalable and CO2-neutral energy storage and sector coupling. The basic principle of MAN ETES is
the reversible conversion of electrical energy into thermal energy via storage in form of hot water and ice.
providing thermal energy for heating and cooling purposes.
The heat can be made available both in the
form of district heating and for industrial applications (e.g. food industry, heating systems for
large buildings). Typical applications for the
cold include the cooling of data centers or aircondition of large buildings.
According to the REN21 Global Status Report, heating and cooling account for 48% of
global energy consumption and 39% of CO2
emissions, because renewable sources deliver
only 10% of the energy. Hence to reduce energy-related emissions, the development cross-sector solutions are
crucial.
Winners for the Storage Highlight Award were chosen by an independent jury of experts, tasked
by pv magazine and Messe Düsseldorf to select the most innovative
energy storage solutions exhibited
at 2019 Energy Storage Europe
trade fair, held on March 13. "Efficient and intelligent energy manMAN ETES: the first tri-generation energy management
agement systems are needed to
system that enables the sector coupling.

he solution is based on heat pump and
thermal engine technologies using CO2cycles and the storage of pumped heat.
The turbomachinery technology and the
process design of the CO2-cycles are the key
elements of the system and reflect MAN Energy Solutions’ core competences.
The ETES system solves two fundamental
challenges: It helps balance the grid by absorbing large amounts of surplus or off-peak electricity from renewables and feeds it back into
the grid on demand. In addition, it integrates
multiple sectors by generating, storing, and

T

reconcile the growing demand for electricity
with the increasing amounts of fluctuating supply," the jury underlined.

Bridging power & heating markets
As most important aspect of the system, the
jury highlighted the fact that the ETES solution
cuts across traditional industry boundaries and
enables effective sector coupling by combining
heat, cold and electricity storage. “Breaking the
silo mentality of the power, transport, and heat
sectors is highly relevant for industry and the
energy transition,” the award jury commented.
Proud to receive the award, Patrik Meli, VP,
Head of Compressor Engineering of MAN Energy Solutions, said: “MAN ETES is the first
tri-generation energy management system that
enables effective sector coupling by allowing
electricity, heat and cold to be generated,
stored and used across different sectors.
“Power and heat/cold are no longer treated
separately and with this approach, we are
breaking down the existing silo mentality in
the industry,” he added, underlining, “Our system functions as a bridge between the power
supply and heat/cold supply markets.”
n
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Siemens, SPIC partner on
heavy-duty turbine tech
China’s State Power Investment Corp (SPIC) and Siemens have signed a
strategic partnership framework agreement, building on the companies'
earlier agreed technology collaboration for heavy-duty gas turbines.
SPIC chairman Qian Zhimin, who signed the contract with Siemens CEO
Joe Kaeser in Beijing, said the aim is to create a China-based supplier
eco-system.
part from heavy-duty gas turbines, the German and Chinese manufacturers agreed to
work together in the field of
power plant digitalization, hydrogen utilization projects and smart energy management for decentralized energy
systems. Both parties will also cooperate
in project execution, and will jointly develop
proper Gas-to-Power projects worldwide.
"With this agreement, both parties are set to
benefit from the expected structural growth in
China's electricity generation market," said
Siemens CEO Joe Kaeser. For Siemens, this
latest deal with SPIC marks a further milestone, following various technology collaborations with Chinese enterprises. According to
Kaeser, “the objective of both parties is to form
a longstanding partnership extending beyond
the scope of the agreements announced today."

A

UGTC strives to manufacture
proprietary turbine technology
The technology collaboration between China
United Gas Turbine Company (UGTC) and
Siemens on heavy-duty gas turbines, signed in

July 2018, followed a Memorandum of Understanding with SPIC, the majority shareholder
of UGTC.
State-run UGTC said at the time it strives to
complete the goal of developing China's indigenous generation of heavy-duty gas turbines
independently. Under the terms of the agreement, Siemens supports UGTC's heavy-duty
gas turbine program with its technical experience in the design, engineering and testing.
Electricity demand in China is continuing
to grow and the government is determined to
improve air quality by switching from coal
to natural gas in its energy mix. Against this
background, China is already one of the world's
most important markets for gas turbines and its
importance is expected to keep growing in the
years to come.
n
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ABB’s electrification
offering gets boost
after takeover of GE arm
The Swiss equipment manufacturer ABB has
expanded its portfolio of source-to-socket
electrification following its $2.6 billion acquisition of GE Industrial Solutions. ABB
said the takeover helps boost its competitiveness in the North American market and
strengthens its position in electrification.
Industry 4.0, urbanization, digitalization
or the growing demand for sustainable solutions have been singled out as the key challenges faced by ABB customers. To better
meet their needs, ABB is driving the integration of its Industrial Solutions business by
combining the latest digital technologies
within ABB’s well-known switchgear brands.
The end-to-end portfolio of ABB spans
from solar technologies through to smart energy distribution and solutions at the point of
consumption, e.g. building automation and
EV charging. Moreover, ABB Ability allows
customers to monitor and remote-control
their installations to maximize operational
efficiency of their power assets.
In terms of distribution, ABB offers a variety monitoring and diagnostic solutions for
switchgear as well as its new distribution automation system, with the newly released
REX640 and SSC600.
Greg Scheu, the President of ABB Americas, said the last 12 months have seen "substantial investment in expanding our electrification
portfolio in line with market demand.”
n

Ansaldo and China’s UGTC collaborate on heavy-duty gas turbines
Ansaldo Energia and China United Gas Turbine Company (UGTC) have signed technology collaboration agreement in the field of heavy duty gas turbines. The cooperation is meant to help UGTC to complete its goal of
developing China’s proprietary technology to manufacture gas turbines independently.
nder the terms of the agreement,
Ansaldo Energia will support
UGTC’s heavy-duty gas turbine program with its technical experience in
the design, engineering and testing. The agreement is aimed at establishing “a long-standing
win-win partnership for both parties,” the companies said in a joint statement.
The latest deal follows a Memorandum of
Understanding, signed in July 2018 with

U

UGTC’s majority shareholder State Power
Investment Corporation (SPIC).

SPIC taps knowledge of
Ansaldo and Siemens
Eager to gain proprietary gas turbine technology, China’s SPIC in mid-2018 signed Memorandum of Understanding (MoU) with Ansaldo
Energia and a technology cooperation with
Siemens. As a state-owned company SPIC is
acting in accordance with Chinese government
strategy to develop independent Chinese gas
turbine technology for use at home and abroad.
China - the largest and fastest-growing energy market in Asia - is expected to intensify
its investment in large gas turbine technology.
SPIC is one of China's top five power generators, and an integrated energy group with
power as its core. As the parent company of

China Power, Shanghai Electric and Yunda,
SPIC indirectly manages a total installed
capacity of 107.4 GW.
"We are actively developing and implementing the China Heavy Duty Gas Turbine
program. The collaborations with Siemens and
other multinational gas turbine companies such
as Ansaldo will accelerate the progress of this
program,” SPIC-chairman Qian Zhimin commented on the deals at the time, suggesting
there will be space and scope to work together
in more business areas in the future.
The SPIC/Ansaldo MoU confirms
Ansaldo’s willingness to support SPIC in its independent research and development work on
heavy duty gas turbines and to provide specialized training and technical advice to SPIC research and development engineers, the Italian
manufacturer said.
n

Advertorial

Overlooked Performance Drivers in Gas Turbine Air Filtration
Evaluate capture efficiency, watertightness, and pulse recovery rate.
By Mike Roesner
hen it comes to filtering inlet air
for gas turbines (GTs), the industry has historically focused almost
exclusively on one filtration property: capture efficiency. That is, what proportion of incoming contaminants is the filter
actually removing when you compare upstream
and downstream concentrations? A plethora of
efficiency rating standards has evolved, to the
point where owners and operators can be understandably confused when trying to compare
filter performance.
While removing particles is obviously the
end game of filtration—dirty air can foul compressor and turbine blades and compromise
turbine performance—there are other aspects
of filtration that may be just as important,
depending on your local climate and operating
conditions. Those filter attributes are pulse
recovery rate and watertightness.
Here is why these overlooked filter properties are important, and how to determine if
they matter to your plant equally or more than
a one-dimensional efficiency rating:

W

Pulse Recovery Rate
Many GT air filters offer good efficiency and
pressure drop initially, but in high dust load environments, airflow restriction could build up
in a short period of time and affect overall system performance. For this reason, pay attention to the pulse recovery rate or pulsability
rating of your filter.
What to specify in this regard depends on
the inlet housing design of your system—static
or pulse-cleaning. In static systems, filters are
simply replaced after they’re fully loaded with
dust. In this case, a depth-loading filter is
best, since it traps particles within layers of

media. When pressure drop across the filters
exceeds an acceptable point, they are considered expired. To extend filter life, look for
elements with high dirt-holding capacity.
In pulse-cleaning systems, dirt is dislodged
from the filters with compressed air pulses
directed at the filter from the clean-air side.
Look for a surface-loading filter that has a high
pulse recovery rate—that is, it quickly returns
to a “like-new” state when pulsed. These filters trap particles on the top media layer,
where they form a slight dust cake that is easily pulse-cleaned.
Pulse recovery speed is critical in desert or
other high dust load environments as well as in
regions where snow and ice buildup are common. Pulsing systems with highly cleanable filters are a necessary contingency for sudden
severe weather events that could otherwise
shut down turbine operation.
To quantify filter pulsability, Donaldson
Company’s Gas Turbine Systems division has
developed a test in which the filter is exposed
to a long duration of simulated high dust conditions. Filter pressure drop and efficiency are
measured and relative performance can be
compared for multiple filters.

Watertightness
Moisture can potentially introduce dissolved
solids and salts to the compressor and turbine
blades and be a cause of blade corrosion or
fouling. Therefore, how filters will stand up
to moisture can be another critical filter
property.
In coastal areas, the National Atmospheric
Deposition Program reports that airborne sea
salt can range from 0.05 to 0.5 parts per million on a typical day. Even on the best days,
this level greatly exceeds the 0.01 ppm
maximum recommended for salt exposure by gas turbine
manufacturers. In industrial areas, hydrocarbon carryover can
pose another threat
due to excessive moisture, and can deposit a
gummy film on blades.
If you’re in a highrisk environment, pay
close attention to filtration watertightness.
Donaldson has develDonaldson Gas Filter Rating Scale: Donaldson Company has adopted a
oped a first laboratory
0-5 point rating scale for critical filter attributes. Each filter in its product
test for this property.
line is now tested and rated on all three criteria.

Blades corroded by airborne sea salt.
A filter is bombarded with a 60-liter-per-hour
water spray for eight hours before water penetration and filter pressure drop are measured.
The best-performing elements will stop a minimum of 99.5 percent of the water, while keeping pressure drop to no more than a 2-inch
water-gauge (WG) across the filter.
If your filter supplier does not have a comparable test, insist they demonstrate how well
their filter performs in a wet condition.
Conclusion: Ask and Compare
Using its new laboratory tests and existing
industry efficiency standards, Donaldson is
now rating all of its gas turbine filters on
capture efficiency, watertightness, and pulse
recovery rate. The new rating scale assigns a
simple 0-5 score to each attribute, so that
complete filter profiles are easy for customers
to see and compare.
It’s a good idea to evaluate your existing
filters to ensure they’re providing optimal protection, especially if there have been changes
in your air quality, environment, or operating
conditions. These could include a new source
of contaminant, such as the presence of a gypsum plant or rock quarry. It could also include
converting your plant from a peaking plant to
an intermediate or base load plant.
Ensuring the most appropriate filtration
technology for your plant can help reduce operating costs, extend the life of the filters, and
minimize unscheduled turbine downtime.
l
For more information or a filter evaluation, go to
https://go.donaldson.com/gas-turbine-systems/
or call Donaldson Gas Turbine Systems at
800-431-0555.

Author: Mike Roesner, aftermarket manager of the Gas Turbine Systems division
of Donaldson Company, has worked in the
filtration industry for more than 20 years,
collaborating with plant owners/operators
in the U.S., Asia, Europe, and the Middle
East to provide power output at lower
overall costs. He has co-developed the
new 0-5 point rating scale for Donaldson
GT filters on each critical filter attribute
to make filter selection easier and more
precise for OEMs and end users.
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Cummins showcases new HSK78G generator
series at Hannover Messe
ELGi showcases
U.S. engine manufacturer Cummins will present its newly launched
HSK78G gas generators at the Energy Hannover trade show on April 15, where the series will be showcased in Europe for the first time. With
a power density from 1.6 to 2.0 MW from a 78L engine, the HSK78G
generator can reach up to 44.2% electrical efficiency on 50Hz models.
unning on natural gas, ‘lean-burn’
HSK78G generators are much cleaner
than their diesel cousins. Air pollutant
outputs are lower, including NOx, hydrocarbons, carbon monoxide and particulate
matter, allowing the machine to operate in
urban environments with tight emissions regulations. Lean burn levels for NOx are as low as
250 mg/Nm³ compared to 2500-3000 mg/Nm³
for diesel. Particulate matter levels are also almost zero.
According to Wilkins, “this is achieved because lean burn generators use twice as much
air in the fuel/air mix than is required for total

R

Frontview of HSK78K gas generator

burn, which reduces burn temperature and
NOx output.”

HSK78G - adaptable to
various fuel ranges
Modern generators allow operators to efficiently
in varying qualities – ranging from pipeline natural gas to flaregas to biogas to lowest-BTU
fuels. “This innovation is demonstrated by our
new HSK78G, which delivers high electrical efficiency of up to 44.2% (50Hz) and 43.5%
(60Hz) on a range of pipeline natural gas down
to 70 methane number (MN) without impacting
power output and efficiency,” he said, concluding: “Ultimately this fuel flexibility empowers operators to derive clean power
from what would otherwise be regarded as
waste products, at worst emissions.”
“Ultimately this fuel flexibility empowers operators to derive clean power from
what would otherwise be regarded as waste
products, at worst emissions,” he said. For
example, a landfill could use solar power
and burn its waste gas together as modular
power system, ultimately selling excess
electricity back to the grid or storing it in
batteries for later use.
n

Caterpillar launches CG170-B gensets
with better $/kW performance
Caterpillar Energy Solutions has just launched a new 170B 50-Hertz
series of generator sets with a power output ranging from 1.3 MW
to 2.3 MW. The 20-cylinder version is available now, with 12 and
16 cylinders set to come out later in 2019.
he new 170B gensets’ higher electric efficiency of up to 45% when run on natural gas and 43.6% on biogas, make them
more economical to run.
“The B series offers high power density enabled through a compact design delivering
greater return on investment,” said Mark Jenzer, product manager at Caterpillar. Engineering improvements include switching from
aluminum to steel pistons for higher efficiency.
The air filters have also been redesigned to
make the gensets more compact. “The B series
of CG170 can provide up to 80,000 hours until
major overhaul,” Jenzer said, explaining “this
results in higher reliability and lower total

T

owning and operating cost for customers."
Different engine variants render the
CG170B series tailor-made for running on
natural gas, biogas, wellhead and propane
gas. This greater flexibility allows customers to choose the type of fuel they
want to use.“With the different engine
variants, we can offer engines optimized
for electrical efficiency at the lowest possible operating costs. We also offer a high
response version which is optimized for
total efficiency if a customer is interested
in producing electrical energy, but also
needs heat by utilizing Combined Heat
and Power (CHP),” Jenzer concluded. n

AB Oil Free
Compressor Series
The Indian manufacturer ELGi Equipments
has exhibited its new AB ‘Always Better’ air
compressor series, a breakthrough in oil free
compressed air technology, at Hannover
Messe ComVac 2019. Air Alert, an IoTbased, machine-monitoring platform is also
on display at the trade show.
“Europe is an important market for us
with a well-established manufacturing sector,” Dr. Jairam Varadaraj, CEO ELGi
Equipments said, announcing the company
will be “investing in expanding our presence.” In his view, high energy prices in Europe cause companies to move to energyefficient compressor ranges, he said, underlining the efficiency of ELG compressors
The global oil-free air compressor market, worth over US$3 billion, is expected to
grow significantly amid growing environmental awareness and rising cost pressure.
Still, customers continue to face high ownership costs due to the current technology’s
sensitivity, considerable maintenance requirements and poor reliability.
The ELGi AB ‘Always Better’ series offers customers an oil-free solution at approximately 8 – 10 % reduced lifecycle
costs, compared with prevailing oil-free
technology as well as lower maintenance
cost. The ease-to-use technology is said to
give customers a reliable, high air purity for
sensitive industry applications. Other core
products of ELGi include heat recovery systems (HRS) and the EN and EG Series lubricated-screw air compressors, oil-free screw
air compressors as well as direct-drive piston compressors.
n

Cat CG170-B genset

CO-LOCATED WITH:
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Siemens, BMW pioneer electric vehicle
‘FastCharge’ station in Bavaria
The German car makers BMW and Porsche have teamed up with Siemens in the ‘FastCharge’ research project,
working with Allego and Phoenix Contact E-Mobility, to create super-fast chargers for electric vehicles. The
prototype of a charging station with a capacity of up to 450 kW was inaugurated in Jettingen-Scheppach,
a small town in southwest Bavaria.
as a communication interface to the electric ve- versatility of its products, Siemens can extend
t this ultra-fast charging station,
hicles. To link the system with the public
the Compact Power Charger for use of up to
electrically powered research vehipower grid, a charging container was implethree eCars, two of them in 2 x 75kW DC fastcles created as part of the project
mented with two charging plugs for CCS-comcharge mode, and another one using the center
are able to demonstrate charging
patible vehicles. One of them has an
AC connection of up to 43kW. This charger
times of less than three minutes for the first
will be able to charge cars in a voltage range of
100 kilometres of range or 15 minutes for a full unprecedented charging capacity of 450kW
while the second can deliver up to 175kW.
200 V to 920V.
charge, meaning a 10% to 80 % State of
For the occasional eCar user, who wants to
Charge (SOC).
charge
his vehicle with solar energy from disThe trend to electrify the transport sector is
Modular nature of EV
tributed
sources, Siemens offer s concept based
gaining pace and car manufacturers worldwide
power chargers
on
Simatic.
The system support AC charging
are launching long-distance battery-powered
To meet today’s charging standards, Siemens
according to IEC 61851-1 Mode 3 and that can
electric vehicles (EVs), which can recharge a
has developed a new 50 kW Compact Power
communicate with the backend via all standard
range of 500km in 10 to 15 minutes. For these
Charger, using up to 50 kW (DC) and 43 kW
powerful EVs, the pilot ‘FastCharge’ station
(AC) to charge up to two eCars simultaneously. protocols.
The system can be expanded to an ECC sohas been developed.
The Compact Power Charger can be used in
lution for street-side parking and residential
The energy supply system used in the provoltage range of 200 V to 850V, meaning it is
areas. Hereby, the customer login and activaject contains high-power electronics, made by
suitable for various use cases of next-generaSiemens, for the charging connections as well
tion eCars. Thanks to standardized components tion of the satellites are centrally managed at
the control cabinet, which contains SIMATIC
like Sinamics DCP
and SIRIUS components for controlling the
converters, Simatic
S7 controllers and in- charging process.
The modular design of the system makes it
dustrial grade
easy to retrofit existing parking areas for
ECC3200 charge
charging of a fleet of eCars. In this type of
controllers, the
system, a Simatic WinCC control system and
charging systems ena central control system with a SIMATIC S7sure a maximum of
1500 controller interact with multiple disavailability and reliatributed control cabinets and a large number
bility.
Prototye of EV FastCharge station and scheme of multi-charging facility
of individual satellites.
Striving to ensure
n
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Redeem RNG to outcompete fossil fuels, challenge electric cars
From 2025, Clean Energy Fuels Corp. will make Redeem renewable natural gas (RNG), produced organic
from waste, available at all of its fueling stations in North America. By transitioning exclusively to RNG,
the California-based supplier wants to achieve zero-carbon intensity to outcompete fossil fuels and electric
vehicles, which are unlikely to hit that mark unit 2045.
eedem was brought to market in
2014 and Clean Energy said that
since then it supplied over 20 million
gallons of the fuel to its filling station, which is the equivalent of 7% of its over
fuel mix that also include LNG and compressed natural gas (CNG).
Technically speaking, renewable gas is produced from raw biogas sourced from organic
waste from landfills, water treatment plants or
agricultural waste. This raw biogas is then
processed and purified to meet pipeline natural
gas specifications.
In 2018, Clean Energy delivered 110 million
gallons of Redeem, which represents 53 percent
of the RNG delivered in North American the

R

market. “This demonstrates a significant
growth in demand by our customers as they see
switching to RNG as an economical and easy
way to meet their own sustainability goals,”
said Clean Energy CEO, Andrew J. Littlefair.
Clean Energy, based in
Newport Beach,

California,
operates more than 110
natural gas fueling stations for trucks and cars

which are around the United States and parts of
Canada. In addition, the company owns natural
gas liquefaction facilities in California and
Texas which produce LNG for use in transport.
Nasdaq-listed Clean Energy Fuels has
struck a deal with BP to source large volumes
of renewable natural gas and also LNG. “In
response to the growing number of fleets
requesting Redeem, Clean Energy has entered into agreements with BP and others
to secure an increased supply of RNG,”
the company said. “This should enable the
stream of Redeem to rapidly grow over
the next several years with new RNG production facilities under construction and more
announced.”
n
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ABB, Rolls-Royce join forces on microgrids
and hybrid power systems
Swiss-based ABB and Rolls-Royce of the UK have entered a global partnership on microgrid technology and
advanced automation, particularly for hybrid power systems. Mircogrids are critical to integrate rising
volumes of renewable energy and benefit utilities and industrial users alike.
icrogrids, or small-scale electric
grids combine, electricity supply
from distributed power sources
(e.g. cogeneration plants, dieseland gas-powered gensets and renewables) with
batteries. Functioning either off-grid or linked
to a country’s national power system, these microgrid helps control decentralized resources to
meet the energy requirements of industrial, residential or consumer loads.
Faced with rising volumes of intermittent
power supply, microgrids enable resilient
power supply, whereby the digital automation
and control systems intelligently coordinate
distributed energy resources and loads. The
ability of microgrids to seamlessly separate
themselves from the main grid, in the event of
a potential grid fault or emergency, is an increasingly important feature.

M

NEWS NUDGES
ENGIE launches 1st mini-grid
in Zambia
The French utility ENGIE has inaugurated
its first PowerCorner – an off-grid renewable energy solution – in the Zambian village of Chitandika. Located in the East of
Zambia, Chitandika counts 1500 inhabitants
who previously had no access to electricity.

INNIO supplies six Jenbacher
gas engines for microgrid in
Finland
INNIO, a carve-out from GE following Advent International’s takeover of GE’s Distributed Power, won an order to supply six
Jenbacher gas engines for the LEMENE
microgrid project in Finland. LEMENE

Combining MTU engines with
Ability e-mesh
The partnership links Rolls-Royce’s MTU Onsite Energy brand power systems with ABB’s
Ability e-mesh system which provides owners
of power generation assets an integrated, unified view of their distributed energy resources.
“Combining our integrated MTU diesel and
gas genset system technology and our control
solutions, with ABB’s modular microgrid solution, control capability and remote service, will
offer customers the combined strengths of the
two world leaders in technology,” said Andreas
Schell, CEO, Rolls-Royce Power Systems.
“ABB Ability e-mesh can ensure a stable
power grid, even with a high share of renewable energy from various sources, working
smoothly together with already installed gas or
diesel engines,” said Massimo Danieli, head of
ABB’s grid automation business. Cloud operations, site
and fleet optimization,
weather and load forecast
and machine learning algorithms offer infinite insights
for decision-making, such as
knowing where to increase
investments on maintenance
or how to increase revenue
streams to operate assets
more profitable.
n

will be the largest energy self-sufficient
business district, using renewable energy
and J416 and J420 gas engines for backup.
The entire system is due commissioned by
summer 2019.

Lumenaza creates regional
green power grids
Utility-in-a-box software, developed by
Lumenaza, creates a regional green power
grid by connecting producers and consumers of locally produced wind and solar
energy. The system monitors renewable
power output, balances supply and demand, and can help organize the billing
process. Pilot projects have been implemented with two of Germany’s big utilities, E.ON and EnBW as well as with
various smaller players.
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GE, SwRI design and build world’s highesttemperature sCO2 turbine
Engineers at GE, together with the Southwestern Research Institute (SwRI) have designed, built and tested
what is said to be the highest-temperature supercritical carbon dioxide (sCO2) turbine in the world. The
turbine, featuring a multi-stage axial flow sCO2 hot gas turbo-expander, was developed with a $6.8 million
in U.S. government grant on top of $3 million funding from the industry.
he commercial partners behind the sCO2
turbine development were GE Research,
Thar Energy, Electric Power Research
Institute, Aramco Services Company
and the U.S. Navy Nuclear Laboratory. Additional funding for the test program came from
the Department of Energy’s Advanced Research Projects Agency - Energy (ARPA-E).
"The full 10-MW turbine is the size of a
desk and yields the highest power density of
any industrial turbine, rivaled only by the turbopumps used on the space shuttle engines,"
said Dr. Jeffrey Moore, a mechanical engineer
at SwRI and the principal investigator of the
project.
This small but powerful turbine can withstand the tough operating conditions of concentrated solar power (CSP) plants and is
scalable up to 450 MW. CSP plants use mirrors to concentrate solar energy to drive turbines, which generate electricity using a
working fluid, typically steam, at high pressures and temperatures.
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sCO2 hot gas turbo-expander
The new design feature is that the axial turbine
expands high-pressure sCO2 gas to produce
enough power to drive the compressor and
generator that create electricity in CSP plants.
These turbo-expanders must operate at temperatures greater than 1,300°F and pressures over
3,600 psi under a wide range of load conditions. They must also maintain high efficiency,

a fast start-up time and the ability to handle
rapid swings in transient heat input.
This technology could result in a 2-4% efficiency increase for fossil plants, reducing CO2
emissions equivalent to 14 million cars. "This
will not only improve CSP power plant efficiency but also improve the efficiency of fossil
and nuclear power plants, as well as lower the
cost of waste heat recovery and energy storage," Dr. Moore commented.

STEP demonstration plant
A variation of the turbine will be incorporated

into the Supercritical Transformational Electric
Power (STEP) 10-MWdemonstration plant, a
$119 million sCO2 pilot plant currently under
construction at SwRI's headquarters in San
Antonio.
"Most conventional CSP systems operate at
a thermal efficiency of 35 to 40%. The newly
designed turbine with the sCO2 power cycle
can approach a 50% efficiency," he said. "In
addition to more efficient and cost-effective
power, the new turbine will also allow CSP
plants to be more economically competitive
with fossil fuel power plants."
n
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