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Breaking hydrogen out of water through
renewable energy
With increasingly low clean energy costs, renewables
-based hydrogen production could once again be
competitive with steam methane reforming (SMR).
New-built wind farms in Morocco, and solar plants in
Dubai and Chile, where electricity costs are around
$30/MWh, could also be competitive with SMR paired
with carbon capture and storage, says Senior Energy
Analyst at the International Energy Agency (IEA),
Cédric Philibert.
roducing hydrogen via renewable energy is not a new idea.
Still, the vast majority of this industrial hydrogen is produced
from coal gasification or SMR, both highly energy-intensive
and polluting technologies.
Breaking hydrogen out of water through electrolysis is a technology
that is currently much less used; but it can when using cheap hydropower
in regions such as Norway and Iceland, or wind and solar power.
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Competing on price and runtime hours
“Price is not the only consideration however,” Cédric Philibert points out.
“To be competitive, the electroylzers would have to have relatively high
utilization factors – that is, they would have to run for several thousand
hours per year.” But under the right conditions, e.g. in the agriculture
sector, electrolyzers can have massive consequences for sustainability.
About half of industrial hydrogen is used in ammonia production.

Ammonia production alone is responsible for about 360 million tonnes
of CO2 emissions each year, or about 1% of the world’s total emissions.
By 2050, we expect that the consumption of ammonia will increase by
around 60%, according to IEA estimates.
The best of both worlds – places with low prices and a high ulilization factor – can be found in sunny, windy regions with the right combination of solar plants and wind farms.
“Some of the areas with the best resources, in China and in the US,
are far from fertilizer demand centres but both electricity and ammonia
could be transported. Other places, such as Western Australia, Western
Sahara, the horn of Africa or Patagonia to name some, may also be very
far from demand but they offer large sparsely-populated areas and have
access to oceans. In that case, ammonia plants would likely be sited
directly next to the electrolysers,” he explains.
continued on page 2

Centrica converts gas plants to
open-cycles, adds flexible gas engines
Britain’s dominant energy supplier Centrica sees a “trend of less value being
generated by centralized power,” meaning large combined-cycle gas turbine
(CCGT) units, “so we have converted a number of these into more flexible opencycle (OCGT) units,” says Merchant Power Director, Mark Futyan. In addition,
Centrica is building 100-MW of decentralized capacity, based on Wartsila gas
engines and 50-MW energy storage.
losure of a rising number of thermal
power plants not only reduces
Britain’s overall installed power
generation capacity and narrows reserve margins, but also reduces the availability
of ancilliary grid services.
To incentivise investment in new-build
plants, the previous Government introduced capacity auctions whereby the winning bidders get
remunerated for making capacity available at
short notice, when needed.
“Capacity mechanisms tend to favour low-load
factor assets,” Mr Futyan said, referring to the fact
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that most new projects came forward through this
support scheme are engine-driven power plants, running either on diesel or natural gas.
continued on page 2
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Use as future energy carrier,
CO2-free fuel
Future use of ammonia includes stand-alone
use as carbon-free fuel or as an energy
carrier to store and transport energy or
else as a process agent in CO2 emissions-

free steelmaking.
“The market for climate-friendly hydrogen
generating technologies can only expand in a
world striving to mitigate climate change,” Mr
Philibert said, underlining that
“SMR with CCS remains an economic op-

tion. However, as many countries are
considering how to produce synthetic methane
or other hydrocarbons from renewable hydrogen – exactly the inverse of SMR – manufacturing ammonia with renewables-based
hydrogen is the simplest first step.”
n

Hybrid solutions help curb “unpredictable” renewables
Future use of hybrid energy will lead to a consistent baseload, without the need for top-up via fossil fuels,
anticipates Francesco Falco, chief commercial officer at GE Power Conversion.
hen using Silicon Carbide (SiC), – a diamondlike substance – instead
of traditional silicon
chips in a solar inverter, its high power density
feature can reduce power losses by up to 50
percent," he explains.
SiC, a synthetically produced crystalline
compound of silicon and carbon, was first discovered in an attempt to produce artificial diamonds and shares many of its properties,
including strength and resistance to high temperatures. These diamond-like features, combined
with electrical conductivity, make the material
the ideal substitute for traditional semiconductors, giving it the potential to transform the
power conversion methods used today.
“There are other huge potential gains to be
made through such a 'small' change. If a 100MW solar plant was to be just 1% more efficient, it could result in more than $2.5 million
worth of additional energy being produced

“W

over the plant’s lifetime,” Falco told told Gas
Power Tech Quarterly.

Upstream oil & gas
applications
Tailoring the SiC technology to the specific
needs of the oil and gas industry, GE facilitates
cleaner gas compression through its Integrated
Compressor Line (ICL). The system uses a
high-speed electric motor and centrifugal compressor in a single sealed casing, replacing the
need for a typical combustion engine. This leads to cleaner operation, higher performance and
increased reliability.
“Nine ICLs, four with a power
capacity of 14 MW, have been
sold in Europe last year, according
to GE. “Long-term partnerships,
industry-wide collaboration can
leverage partners’ commercial and
industrial expertise to create syn-

ergies and help spur the industry forward,”
Falco said with reference to an agreement,
signed in November 2016 by GE and Eni.
The accord aims at developing renewable energy products and hybrid solutions around the
world. These will include onshore and offshore
wind farms, solar plants and hybrid gas-renewable projects. The focus will be on energy efficiency, including both new ventures and the
conversion of existing mature or decommissioned assets.
n

continued from page 1

Capacity vs. flexibility challenge
One of these fast-ramp gas power plants is
Centrica’s Brigg and Peterborough Project.
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Build adjacent to one of the Centrica’s existing
OCGTs, the new project consists of two 50
MW Smart Power Generation plants each one
based on five Wärtsilä 34SG gas engines.
The other decentralized energy project is
Centrica’s 49-MW Roosecote battery storage.
Based on Unica technology, Roosecote power
storage has a response rate of 2 seconds which
makes it viable for grid-scale application. It
serves as frequency response in the UK National Power Grid.

Recips vs. H-class turbines
“The quicker the ramp-rate, the better can any
plant serve the UK flexibility market,” said
Mr Futyan who is responsible for all of Centrica’s owned and operated power plant fleet.
He added that Wartsila’s “competitive offering” was one of the main reasons why we
chose buy and install this type of power generating technology.

Asked if the market share of recip gas engines in Britain might get squeezed as the bigger H-class engines are getting more flexible,
Centrica’s Mark Futyan underlined that the unit
costs of capital are much higher for a H-class
turbine-driven CCGT than for an recip engine.
Finland’s Wartsila is building flexible
power plants with a capacity of up to 600-MW,
consisting of a line-up of small-size reciprocating gas engines. Melle Kruisdijk, Wartsila’s VP
Europe pointed out that “the winners at the last
UK capacity auction [in December 2016] were
the small flexible units.”
So the saying ‘the bigger, the better,’ does
not really apply to power generation units in
today’s increasingly complex energy mix.
Small and fast-ramp gas gensets and energy
storage solutions are vital to balance intermittent supply from renewable energy sources, so
their contribution is bound to increase in the
future UK energy mix.
n
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Wärtsilä’s LNG-to-Power concept helps prop up ‘wind chasers’
LNG-to-energy solutions, notably for distributed power, have made Wärtsilä one of the biggest supplier of
gas- and liquid fuel-fired power stations in the 5–600 MW range. Such baseload and/or grid stability plants
are used predominately as ‘wind chasers’ and ‘sunset balancers’, compensating for intermittent supply of
renewable energy – soon also on the island of Aruba.
t Gastech, held in Tokyo in early
April, Wärtsilä together with marine
design consultancy Houlder and hose
supplier Trelleborg showcased a system transferring LNG from the carrier vessel to
shoreline terminals where no jetty exist. For
island nations and other coastal communities
around the globe, the transporting and bunkering of LNG is becoming increasingly important
as a means to fuel distributed power stations.
Distributed power stations in off-grid locations
tend to be often fuelled by LNG, which can be delivered to site via small, dedicated LNG vessels.

A

Case study Aruba
In Aruba, a Caribbean country situated just
north of Venezuela, energy is needed for three
main industries: tourism, aloe export, and
petroleum refining. There is no LNG import
terminal on the island and the government
plans to step up the share of wind power and
add some solar PV installation.
However, the steep rise in electricity demand
for air conditioning, combined with switch to
LNG-fuelled cruise ships has prompted Wärtsilä
to calculate Aruba’s future demand as approximately 81.1 million cubic metres of gas or
62,400 tonnes per annum of LNG.
To import LNG to Aruba, one can as of October 2016 benefit from the AES Andres LNG ter-

minal in the Dominican
Republic which now offers reloads to smallscale LNG carriers.
Alternatively, importers
are counting on the the
138,500 m3 Golar Arctic – moored as a floating storage unit (FSU)
offshore Jamaica – to
be made available as a supply point for other
small-scale LNG projects in the Caribbean.
Once LNG supply is in place in Aruba, flexible gas-fired power stations can be more easily run on the island.

on projects for a low-carbon economy: Wärtsilä is bringing to the table is its technical expertise and Engineering, Procurement and
Construction (EPC) capabilities, while Engie’s
builds on its experience in natural gas distribution and commercialisation.

Cooperation on small-scale LNG
with Engie

Pilot projects in Finland

Together with Engie of France, Wärtsilä is
working on four work streams: LNG-to-Power
solutions, LNG distribution in islands and remote areas, a LNG for ships, and small scale
LNG and bio liquefaction.
The Finnish-French energy partnership was
forged in November 2016, when senior executives signed a memorandum to “co-develop
technical solutions that would enable both
Wärtsilä and Engie to expand their small scale
LNG businesses.”
Since then, the two companies are working

Back in Finland, Wärtsilä’s home market, the
manufacturer works as EPC contractor for the
onshore Manga LNG terminal, and has also delivered several small-scale power barges and a
biogas liquefaction plant. The cooperation with
Engie is meant to help replicate similar projects in Europe, the Americas and Asia.
Engie has pioneered the development of
small-scale LNG to remote customers; its focus
is on small liquefaction plants; LNG truck
loading, bunkering and fuelling, and not least
LNG for power applications.
n

SEC and GE install world’s first battery gas turbine hybrid
Southern California Edison (SCE) and General Electric today unveiled the world’s first battery-gas turbine
hybrid system in Norwalk, California. This is the first of two units that GE has delivered for SCE only months
after announcing initial deployment plans.
amed LM6000 Hybrid Electric Gas
Turbine (Hybrid EGT), the technology allows for quick start, fast
ramping operation to support SCE's
rising capacity of renewable energy sources.
The unit integrates a 10MW / 4.3MWh battery
energy storage system that can provide power
immediately based on GE's LM6000
aeroderivative gas turbine (50MW).
Changing energy needs in California had
prompted GE and SCE to develop the Hybrid
EGT system. The state government has committed to derive half of its electricity from renewable sources by 2030.
"The new system will help SCE better utilize the resources on the grid, provide enhanced reliability, reduce environmental
impact, and reduce cost for our operations and
for our customers," said SCE President Ron
Nichols. "This technology also allows us to

N

continue to expand our use of solar, wind and
other renewable resources."

Blending battery with
turbine output
At the heart of the Hybrid EGT is a control system
that blends output between the battery and the gas
turbine. The energy storage capacity of the battery
has been specifically designed to provide
enough time coverage to allow the gas turbine
to start and reach its designated power output.

Hybrid EGT deployed at SEC’s Center Peaker
Plant in Norwalk, California

As a result, the system does not need to
burn fuel and consume water in stand-by mode,
to be able to dispatch power immediately when
demand surges.
This combination – along with new emission controls – enhances flexibility in the operation of the peaker while reducing greenhouse
gas emissions and air pollution by 60%. In addition, water consumption is reduced by approximately 45%, which helps increase the life
of the equipment.
"Storage and the ability to quickly push power
to the grid also play a key role in emergency situations, dispatching energy immediately to the
grid,” commented Reinaldo Garcia, President and
CEO of Grid Solutions from GE Energy Connections. "As the electrical grid network continues to
evolve, with more intermittent renewables being
added every day, products like the Hybrid EGT
can help smooth out the delivery of electricity." n

When more power is added to the grid and Egypt can
celebrate a prosperous future. That’s Ingenuity for life.
A prosperous future will soon become a reality as Egypt’s power generation capacity will be increased by an
astounding 45% already in 2018. To achieve this, Egypt joined forces with Siemens to bring a reliable and stable
energy mix to the grid. Three combined-cycle power plants will supply clean energy produced by the world’s most
powerful gas turbines. Siemens has been in Egypt for over 115 years and is committed to improving the future for
businesses and people alike. Including those enjoying concerts at the pyramids. And that’s Ingenuity for life.

CGCB-A10140-00-7600

siemens.com.eg
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“We are now in a Blue Age of
Gas,” says head of DNV GL
Gas could be the “ideal partner for renewable energy generation” in a
future sustainable energy mix, says Remi Eriksen, head of Det Norske
Veritas (DNV) and Germanischer Lloyd (GL). He calls on the energy
industry to work together to help policymakers, planners and the public
understand and embrace the “non-price benefits of the fuel.”
atural gas is seen as part of
the solution, rather than the
problem. We’re in a Blue
Age of Gas,” the group
president of the two classification societies said
in a market commentary, referring to the colour
of burning gas in contrast to that of burning
other fossil fuels, and to the fact that “gas is
not fully ‘green’ either.”
DNV GL experts are active worldwide in
developing best practices for CCS, and advise
customers engaged or interested in carbon capture, utilization and storage. Erikson encouraged the industry to look at the
government-industry CCS value chain feasibility initiatives in Norway.
”By 2022, the Norwegian Continental Shelf
could host a CO2 storage hub. Commercially,
gas with CCS is technically feasible," but
Eriksen cautioned "there are cost barriers as
CCS technologies are still not widely deployed
by industries."
Economic feasibility of gas power plus CCS
is set to improve as the technology becomes
more widespread through infrastructure sharing, economies of scale, and technical innovation. Yet, higher pricing of CO2 is needed to
accelerate investments in these technologies.

“N

Gas & Wind: best ‘Frenemies’

significantly less SOX and NOX emissions and
involves less power plant water usage. ”The
switch from coal to gas has been a growing
theme in the US alongside shale gas proliferation, and we have also seen progress in other
key energy-intensive markets, including the
UK,” Eriksen observed.
On the supply side, abundant underutilized
LNG regasification capacity and gas pipeline
infrastructure offer efficient routes to market.
National regulators are increasingly pushing
companies to reveal the impacts of their business activities on global warming, notably
because signatories to the COP21 Paris
Agreement are obliged to define national
decarbonization targets.
“The Paris Agreement, and the terms of its
subsequent ratification, suggest an ever-more
constrained path for hydrocarbons’ longer term
position. Estimates of renewables’ current and future shares in the future energy mix are adjusted
upward almost routinely,” Eriksen observed.

Surge in renewable energy
contribution
Faster-than anticipated growth of electricity
produced from renewable is one global trend
pointed out by the International Energy
Agency that could spark a rise in gas-fuelled
generation as backup capacity. The IEA consequentially revised upwards its gas demand
prognosis from just 1% annual rise since 2012
and sees now growth averaging 1.5% per year
from 2015 to 2021.
n

“No-one underestimates the headwinds against
gas,” Eriksen said. Still, he stays positive about
prospects for the fuel and forecasts that gas and
renewables will be ‘frenemies’, healthy competitors and allies. Renewables do and will
compete with gas, just
as cheap gas can impede the development
of renewables in the
short term. I expect
they will lean towards
friendship in the long
term, because gas can
also provide baseload
electricity to grids,
complementing variable renewable power.”
Gas power generation is 50% less carNorway’s CO2 Technology Centre Mongstad (pictured), was built to
bon-intensive, causes
strengthen the long-term attractiveness of gas power generation

GAS at MID-MERIT l
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NEWS
NUDGES
Wärtsilä snaps up Greensmith
Wärtsila has agreed to buy Greensmith
Energy Management System, an US energy storage technology provider, for an
undisclosed amount. The acquisition of
Greensmith is still subject to US regulatory approvals; it will allow Wärtsilä to
expand its latest focus on energy storage.
The Finish turbine manufacturer stated it
expects the takeover to take legal effect
no later than July 2017.

GE fires up first 6F.01 at
Huaneng Guilin
China’s Huaneng Guilin Gas Distributed
Energy Co., an energy provider in the
Guangxi Zhuang autonomous region in
southern China, has announced first fire
of a GE 6F.01 gas turbine at one of its
distributed power stations. Fuelled by
natural gas, the Huaneng Guilin project is
the first-ever distributed energy project
managed by China Huaneng Group. The
power station design is based on a combined cooling, heating, and power
(CCHP) configuration, driven by three
6F.01 gas turbine units that can reach fuel
efficiency of 81.15%.
With a total installed generating capacity of 210MW, it is also the largest gas
power project in the whole of Guangxi
province. At full operation, the decentralized power station will supply electricity
to seven industries across Guilin – one of
the world’s most iconic tourist destinations. Upon completion, the gas power
project is expected to replace 300,000
tons of standard coal.

Dresser-Rand supplies compressor trains for Thai pipeline
Dresser-Rand, part of Siemens Power and
Gas, will supply three SGT-400 gas turbine-driven turbocompressor trains for
Thailand’s Wang Noi compressor station,
located 70 kilometers from Bangkok. The
station is currently being built by Samsung Engineering; it is owned by PTT
Public Company, Thailand’s state oil &
gas company. The compressor station
project is expected to be completed in
2018; it will enhance the capacity of the
Ratchaburi - Wang Noi pipeline to meet
the increasing natural gas demands of
nearby power plants.
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Seamless wireless power grid for ‘smart cities’ like Durban
Durban, one of South Africa’s busiest port cities and a major manufacturing hub, has asked ABB to help connect more substations and remote terminal units (RTUs) across an industrial area of around 16 square kilometers. Wireless communication will enhance the reliability of electricity supply.
o that end, eThekwini’s contracted ABB
of Switzerland to strengthen the resilience of its existing back-haul network. 80 wireless mesh routers have

T

been installed, connecting 30 substations
across industrial complexes with more than 35
router nodes mounted on streetlights.
ABB Ability, a digital initiative of the Swiss
company, and its partnership
with Microsoft, is meant to
leverage Azure as the cloud
for its integrated connectivity platform. The new system
has been designed to support
Internet Protocol (IP) linked
services such as Supervisory
Control and Data Acquisition (SCADA), metering and
future video and Voice over
Internet Protocol (VoIP) applications, which will improve efficiency and
connectivity.

Monitoring power assets
Power assets can now be closely observed by
the operator, with the higher visibility enhancing operational control and reliability of electricity supply, transmission and distribution
across the city of Durban.
Large industrial complexes, in particular,
benefit from better visibility and management
of their decentralised power generation assets,
which helps prevent electrical network outages
and provides a platform for smart metering.
“This pioneering smart city solution is an
important reference for the African continent
where eThekwini will benefit from increased
connectivity and real-time visibility of their
power network, and have better control of their
assets to deliver reliable power to consumers”
commented Massimo Danieli, head of ABB’s
Grid Automation business.
n

Dynamic voltage control helps maximise grid stability
Retirement of baseload power plants, spurred by increasingly stringent environmental regulations, as well
as a rise in cross-border electricity trade is making the task of ensuring gird stability and productivity ever
more complex. Dynamic voltage control helps address such challenges, says Patrick Plas, HVDC and FACTS
general manager at GE Grid Solutions.
n a society where our consumption
of energy shows no sign of slowing
down, logic dictates that the energy
deficit must be made up. This
means that new solutions are needed to provide
voltage support and fast reactive power compensation,” he said.
Dynamic voltage control as well as increased power transfer capability helps maximize grid productivity, which can translate
directly to a plant’s productivity and customer’s revenue. GE developed SVC (Static
VAr Compensator) and STATCOM (Static
Synchronous Compensator) are easy to integrate into existing grid structures, according to
Plas, so they can help improve grid reliability
and avoid upgrade costs
for grid connections.
Synchronous Compensation Machines can additionally provide short
circuit power and transient inertia. “A STATCOM offers a fast
response time as well as
the ability to generate or
absorb reactive power
when the grid voltage
drops which helps en-

“I

hance the reliability and availability of grid operation,” he explained.

Improving transmission
With land costs rising and power plants being
built in increasingly remote locations, plant operators need to be able to transmit power over
very long distances, while keeping power
losses to a minimum and transfer capability to
a maximum. This issue is rising as urbanization
in developing countries continues to gather
pace.
“High Voltage Direct Current (HVDC) is
the answer to one of the biggest challenges
faced by energy managers: move more power
more efficiently with the lowest losses possi-

ble,” Plas suggested. Compared to AC systems,
HVDC is more energy efficient over long distances, while the real power and reactive power
flow is fully controllable, fast and accurate.
As world energy demand continues to increase, and pressures on the grid continue to
grow, hence it is crucial to maximize the energy
efficiency of our existing energy network.
n

NEWS NUDGES
Sulzer supplies safety pumps
for Finnish CHP
Swiss engineering firm Sulzer has been
awarded an order from Técnicas Reunidas of Spain to supply 12 feedwater
pumps and 11 AHLSTAR pumps for the
Kilpilahti combined heat and power plant
(CHP) in Porvoo, Finland. The CHP is
jointly owned by Neste, Veolia, and Borealis. Técnicas Reunidas is acting as the
EPC contractor on the Kilpilahti CHP
project, which will see the installation of
three steam generators with a capacity of
300MW electric and 450MW thermal.
Sulzer stated it will deliver the pumps by
early summer 2017.

What Turns The World On?
Transforming off-grid areas into megacities.

1904
MAN built the rst engine driven
power plant. We have been
successfully in business ever since

34,000+

90%

megawatts of power and heat are
generated at MAN Diesel & Turbo plants

total efciency in
heat utilization with
MAN gas engines

Power Technology IPP Utility Industry Mining Oil & Gas

After Sales

With decades of proven success in even the harshest environments, MAN Diesel & Turbo engines and turbines
for decentralized power plants have become a synonym for reliability, efciency and cost-effective operation.
We offer a comprehensive range of solutions for applications up to 400 MW, using liquid fuel, gaseous fuel or
a dual-fuel combination. From the remotest off-grid sites to the largest industrial complexes, our longstanding
international customers trust our engines and our expertise in the power industry to keep the wheels of global
business turning. Find out more at www.mandieselturbo.com
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Blades with molybdenum silicides withstand
higher temperatures
Scientists at Japan’s Kyoto University have tested various compositions of molybdenum silicides for use
at turbine blades, improving the strength of the material at temperatures around 1,400 degrees Celsius.
Research shows that adding tantalum to the composite helps boost material resilience.
ickel-based turbine blades, used in
such combustion systems, already
melt at temperatures 200 degrees
Celsius lower and hence require
air-cooling. Yet, operating temperatures of gas
turbine combustion systems can occasionally
exceed 1,600 degrees Celsius.
Researchers at Kyoto University found out
that fabricating molybdenum silicide-based

N

composite - by pressing and heating their
powders (powder metallurgy) - improves resistance to fracturing at ambient temperatures.
However, this process also lowers the material’s high-temperature strength, owing to the
inclusion of silicon dioxide layers within the
material.
Using ‘directional solidification’, the team
managed to fabricate their molybdenum

MoSi2
Mo5Si3

Temperature dependence of yield stress of DS MoSi2/Mo5Si3 eutectic composites

silicide-based materials. The team found that a
homogeneous material could be formed by
controlling the solidification rate of the composite during fabrication, and by adjusting
ternary elements added to the composite.

Tantalum increases material
strength
“The new material only starts to deform plastically under uniaxial compression above 1,000
degrees Celsius,” researchers said, adding the
material's high-temperature strength increases
through microstructure refinement.
“Adding tantalum to the composite is more
effective than adding vanadium, niobium or
tungsten for improving the strength of the material at temperatures around 1400 degrees Celsius,” they pointed out.
In a report, published in the Journal Science
and Technology of Advanced Materials, the researchers pointed out that alloys fabricated at
Kyoto University are “much stronger at high
temperatures than modern nickel-based superalloys as well as recently developed ultrahightemperature structural materials.”
n

NDT engineers help maximise boiler lifespan
Many NDT engineers and surveyors have carried out boiler inspections for over 25 years, but there are still
instances that can shock them: such as the boiler showing 180 cracks just two years after purchase, says
Mark Ormrod, NDT & Material Testing Manager at British Engineering Services.
using cold water, which creates a thermal
by running the boiler correctly.
f course, most plants are
shock to the boiler and then starting the cycle
The user carefully monitored that the boiler
simply running their boilagain.
is slowly warmed up. Moreover, “they run it at
ers in line with manufac“In the last example, the boiler was not the
optimal efficiency all week, before going onto
turers’ guidelines and
right choice of equipment for their operations.
low fire towards the end of the week in prepathere are no unexpected shocks found on inA steam accumulator with the boiler would
spection. We’ve taken a look at the practical is- ration for powering down. This ensures they
have been a much better fit for purpose,” Mr
minimise cyclic / thermal stress on the boiler,”
sues underpinning our worst and best findings
Ormrod commented.
he explained
for industrial boiler maintenance, to highlight
“The cyclic abuse was most probably a byhow to maximise your boiler lifespan, instead
product
of changing the ownership of asset inof running it into the ground.”
The ‘ugly’
tegrity
management
from in-house to less
At the opposite end of the spectrum is the exexperienced
sub-contractors.”
ample
of
the
boiler
showing
no
less
than
180
The 'good'
n
cracks just two years after purchase.
When visiting a large manufacturing plant in
The engineer surveyor had discovNottingham for its 5 year NDT test of their
ered evidence of 'cyclic abuse' and so
John Thompson boiler, one of the firm’s inhad requested non-destructive testing
spectors found that the boiler was still fully
(NDT) – despite this usually only
functional, despite being manufactured in
taking place every five years.
1966, so it had far outlived the typical indusThe plant had been running the
trial boiler lifespan of 30 years.
boiler up to its top temperature as
“When our Engineer Surveyor looked at
fast as it could to generate steam for
the repair history, he could see that it had only
a key part of their operations. They
required one repair in its lifetime,” Ormond
would then dump the steam and refill
said, pointing out that this has been achieved

“O
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Enel buys battery energy storage project in the UK
Italy’s state-owned utility Enel has bought the Tynemouth stand-alone battery storage project in the North
East of England from Element Power for approximately 20 million euros. The construction-ready project is
an “investment opportunity,” according to Enel said, as it is supported by a 4-year Enhanced Frequency
Response (EFR) contract to provide grid balancing services.
he construction-ready project will use a
lithium-ion battery with a capacity of 25
MW (12.5 MWh) and is due for completion in early 2018.
The 4-year EFR contract, was awarded by
National Grid in the 2016 tender, provides a
sound base revenue stream for the owner and
operator for the Tynemouth power storage. Element Power had secured the EFR contract at
the time which is hailed as “one of the best remunerated among those awarded in last year’s
EFR tender, with a price of around £12/MWh.
For Enel, Tynemouth project represents “an
attractive investment opportunity with a fast

T

Example for battery energy storage units

time to market due to its short time for construction,” the utility said in a statement.
The Italian utility pointed out that Britain is
one of the most advanced markets in the world
for utility-scale battery storage systems and
one of the first in having set a frequency regulation tender awarding only stand-alone battery
storage projects.
“This offers multiple revenues streams opportunities, including both fixed payments and
market remuneration schemes, and features
good growth potential,”Enel said with reference to analyst estimates that 700 MW of different kind of storage projects will be installed
in UK by 2021.
“Due to the increasing role of renewable energy sources, the growing
need of grid balancing services and the
fast reduction of technology costs, the
BESS market is expected to grow exponentially in all geographies in the
next years,” Enrico Viale, Enel’s Head
of Global Thermal Generation division
said suggesting that for this reason,
Tynemouth represents for Enel “an opportunity to gain experience and strate-

Challenges of decarbonized power
The electrical grid of tomorrow will require substantially more wind
and solar power. Yet integrating intermittent renewable energy with
energy-on-demand generation, as well as agile power T&D networks
with energy storage, is “an engineering challenge”, says Dr. Steven
Chu, who served as the 12th US Secretary of Energy.
he future grid
will have to deal
with differences
from country to
country in terms of mixes of
centralized vs. decentralized,
and regulated vs. unregulated
sources of renewable, fossil
and nuclear energy.
“Cloud computing, machine
learning and autonomous subsystems will become a necessary part of the
management of this increasingly complex system that must remain robust and secure,” he
explained.
Asked what technologies offer the greatest
hope for a sustainable energy future, Mr Chu
called on utilities to focus on energy sources
that are inexhaustible. Notably heat pumps,
photovoltaics, solar thermal and biofuels.
In his view, the industry is to developing

“T

affordable batteries that will allow for greater
deployment of renewable energy sources and
can also power plug-in hybrids and all-electric
vehicles.
Siemens, conducted the interview with Prof
Chu to position itself, who said the German
engineering conglomerate would be one of the
few companies in the world that have the opportunity to become a “complete solution
provider to a cleaner energy future.”
n

gic knowledge in building such projects, which
can then be applied to other markets”.
n

Wärtsilä launches
hybrid gas genset &
energy storage
The Finish technology group Wärtsilä has
introducing a hybrid and standalone energy
storage to the market, combined with engine-based power generation. The company
stated is sees “high market potential” in
areas with remote microgrids and for solar
PV integration.
The threefold solution comprises hybrid
power plants, engines+storage and energy
storage. Still, the Finish OEM ihas little interest in developing its proprietary power
storage technology; having stated earlier
that remaining technology neutral would
"help de-risk the business."
Energy storage is gaining momentum and
large markets for stand-alone power storage
already exist in the US, Western Europe and
in the UK. Hybrid solutions such as energy
storage are now financially attractive, notably
in areas with high fuel prices and a stark contribution of renewable power sources.
Risto Paldanius, Wärtsilä Energy Solutions director, underlined that the launch goes
beyond providing energy storage, so the company sees itself as a systems integrator, “as
we are able to optimise the usage of our hybrid power plants with EMS software”.
To complement its latest hybrid power
gen+storage technology, Wärtsilä also introduced an energy management system
(EMS). In mid-2016, Wärtsilä started cooperating with energy storage software
provider Greensmith to license the latter’s
GEMS platform. The Finnish manufacturer
now claims this software is the “most
widely-deployed” solution and allows to run
hybrid power plants “in an optimal way at
all times,” ensuring ideal utilization of engines and energy storage.
Javier Cavada, president of Wärtsilä Energy Solutions stated that the new solution
would provide value-added for customers
through optimized spinning reserve, fuel savings through runtime optimization between
engine and power storage in a hybrid power
plant, lower need for maintenance, regulation
compliance and reduced emissions.
n

Handle the Pressure
We know you’re no stranger to pressure. Budget pressure. Time
pressure. Performance pressure. Pressure challenges us, but it
also pushes us to be better. At Atlas Copco Gas and Process, the
pressures you face are what drive us to develop turbomachinery
that reinforces reliability, improves efficiency and reduces cost.
To us, pressure is innovation in progress.
Learn more at POWER-GEN Europe, booth C1
or visit atlascopco-gap.com
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Integrally geared centrifugal technology provides
ultimate reliability to the power generation industry
During a recent Q&A session, Michael Andrews, Vice President of Research and Development at Atlas Copco
Gas and Process, talked about how integrally geared centrifugal compressors and expanders are meeting
the unique challenges that power generation companies face each day.

hat does integrally
geared technology
bring to the power
generation market?

W

Integrally geared technology provides the most
efficient, space-saving and reliable solution
possible. More compact and efficient than
comparable single-shaft designs, these solutions allow for a level of process control that
other technologies can’t match. By mounting
impellers at the ends of multiple pinions that
are connected to a bull gear, each stage can be
specifically optimized to run at its ideal speed,
leading to a smaller footprint with significantly
less energy used.
Our power generation customers rely on our
integrally geared compressors and expanders
for a number of applications, from fuel gas
boosting to natural gas pressure letdown. They
need reliability, and our integrally geared solutions deliver, with higher efficiency, lower
maintenance and increased durability.

Renewable energy is a hot topic.
How is Atlas Copco Gas and
Process addressing this growing
need?
For many years now, we have helped our customers make the most of their renewable-energy sources. Many of our customers have
come to us because they’re looking to produce
electricity from a geothermal resource, or they
want to recover power in a pressure-letdown
application. We have reliable and efficient turboexpanders that meet those needs.
Another, often untapped, energy source is
waste heat. Waste heat can be captured and
converted to useful electric energy with the use
of turboexpanders. There are several sources of
waste heat, one of which being gas turbine exhaust. By capturing and converting this waste
heat, power generation companies could make

Atlas Copco’s TurboBlockTM fuel gas booster

their plants more efficient and see significant
reductions in their energy costs.
We’ve designed our turboexpanders with
our integrally geared technology, meaning it
can be configured with one to four stages on a
single gearbox to achieve the lowest cost-perkilowatt powertrain solution, highly efficient
and highly reliable.

With the role of natural gas in
power generation on the rise, what
is Atlas Copco Gas and Process
doing to keep up with the industry’s
needs?
In modern combined cycle natural gas plants,
the delivery of gas to the turbine is critical, and
our customers require reliability above all else.
We’ve been providing highly reliable fuel gas
boosting solutions to help our customers keep
their power generation facilities running effectively for more than 25 years, so when the
industry started to shift in this direction, we
started to take notice.
With more and more plants moving to natural gas, we started to see that customers were
searching for a fuel gas booster that provided
reliability like the customizable solutions on
the market today, but with the cost-efficiency
of a more standardized solution. We saw this as
an opportunity to add a standardized fuel gas
booster to our lineup of compressors for the
power generation industry

What are the benefits of your
newest solution, TurboBlockTM?
TurboBlock™ gives customers a standardized
fuel gas booster option. It has all the essential
components — but with a much smaller price tag
— of the specialized products in the market today.
With an Atlas Copco centrifugal compressor
at its core, TurboBlock™ gives our customers
the reliability they’ve come to expect from our
fully customized fuel gas boosters. We’ve improved the compressor’s core seal systems by
reducing porting and nitrogen
usage, and by simplifying the
seal support system. Plus,
TurboBlock™ has a much
smaller footprint than more
robust customized solutions,
thanks to a compact base frame
and simplified components.
Flexibility is important to our

Michael Andrews, Vice President of Research and
Development at Atlas Copco Gas and Process.

customers, so there are a number of standard
features that can be added to TurboBlock™
according to their preferences, and add-on
modules or systems can be incorporated as
needed. And of course we’ll continue to offer
a fully customized solution for our customers
with applications that require it.

The power generation industry is
constantly evolving. What trends
are you seeing that are having the
biggest impact?
The emerging Supercritical Power Cycle
through oxyfuel combustion is a game changer.
Instead of water or organic fluids in conventional power cycles, sCO2 undergoes drastic
density changes over small temperature and
pressure gradients, enabling significant energy
recovery within comparatively small equipment.
Compressing CO2 to high pressures does
create some unique technical challenges. Pushing the gas into its supercritical state results in
a sudden higher density of the compound and
increased force levels on rotating equipment.
The entire cycle relies on efficiency, where the
design of the CO2 compressor is crucial.
We’ve been working with CO2 compression for decades, so we leveraged that experience when we developed an integrated solution
with the exceptional robustness and reliability
required to meet the unique demands of this
application. The compressor has extremely low
leakage values. Also, it uses around 30% less
energy than a standard single-shaft compressor.
Our integrally geared technology shines here,
leading to excellent efficiency.
n
To meet with the Atlas Copco Gas and Process team,
visit them at Power-Gen Europe, booth C1, or at
atlascopco-gap.com
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Siemens launches 38MW aeroderivative gas turbine
Targeting customers in the offshore oil & gas industry, Siemens has introduced a new 38MW aeroderivative
gas turbine that evolved from RB211 and Dresser-Rand legacies. Yet, the new SGT-A35 RB is a lightweight
and has an up to 30% smaller footprint, with arguably the “highest power density in this class of turbines.”
million operating hours.
he unit addresses the need for more costThe SGT-A35 RB variant introduces a
effective solutions for the offshore oil and
lightweight free-power turbine derived from
gas industry by increasing the power density of the topside power generating equip- Rolls-Royce aerospace and marine Trent, as
well as Siemens Industrial Trent 60. The new
ment, thus reducing the required space claim.
aeroderivative turbine is
To that end, the 38MW aeroderivative gas
available in 34 and 38
turbine is integrated into a compact,
MW variants; both
lightweight Dresser-Rand package, which is up
ratings are available
to 30% smaller and lighter than Indusfor mechanical drive
trial RB211 predecessors.
and 60 Hertz or
This combination, accorde
s
50 Hertz electriing to Siemens, produces a
u
for
al
e
cal
generation. In
“compelling, cost-effective soid
B,
R
this
configuration,
the
lution” for offshore applications,
5
-A3
T
gas
turbine
can
directly
drive
a
like floating production, storage
G
fS
ro
e
2-pole
A/C
generator
without
the
and offloading (FPSO) vessels, Siemens
d Os
en
need for a gearbox.
said in a statement. Such FPSOs have be- R FPS
in
Thermal efficiency of the gas turbine excome increasingly popular as upstream
ceeds 40% at ISO conditions; the performance
companies move production moves towards
is ideal for hot climates and at 30 °C, whereby
deep-sea regions and harsher offshore environthe gas turbine retains more than 90% of its
ments to capture stranded reserves.
ISO power output.
The SGT-A35 RB gas turbine, previously
The Dresser-Rand package has configurable
known as RB211-GT30, is based on the proven
options; its modular design allows for easy
RB211 and Trent 60 gas turbines, built with
maintenance and reduces downtime to reduce
Rolls-Royce Aero Engine technology. Evolved
clients' operating expenditures. The solution’s
over 40 years of technological advancements,
design allows users to quickly exchange the
this turbine type now has more than 800 instalcomplete gas turbine and power turbine.
lations worldwide that together exceed 37
n
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Cummins launches upgrade to
QSK60-series gas genset
US power solutions provider Cummins has launched a new gas generator
set across 50Hz regions. Supplying electrical efficiency of up to 43.8%,
the upgraded QSK60 gas engine can reduce total cost of ownership for
its customers and is particularly tailored towards combined heat and
power (CHP) applications.
gesnset allows power plant operators increase
n today’s competitive power generation
“time per year availability,” reduce downtime
market, where profits are being squeezed
and cost of maintenance.
and reliability in hardware is critical, any
“Given fuel costs constitute the largest
cost-saving is critical and can
ortion of total cost of ownership, any gain
be re-channelled by the genset
in efficiency can translate to
customer into other areas of his
significant savings for the
business.
users. “With C1540 N5CC,
The C1540 N5CC, the
we are extremely pleased
latest member of the
that we can deliver stellar
QSK60 Series, offers
efficiency and savings to our
customers operational
customers,” commented
options that make it suitThe C1540 N5CC genset
Govindaraj Ramasamy, direcable for both CHP and intor of projects delivery.
dependent power producers (IPP), the
Cummins, a full system provider, provides
manufacturer stated.
end-to-end solutions for a number of applicaThe upgraded QSK60 series is said to be
tions such as baseload power and CHP to meet
“ideal” for integration into cogeneration and
the needs of a diverse customer base.
trigeneration plants. Cummins said the new
n
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Visionary Render
cuts Design Time at
GE's Swiss site
ActiveWall and Virtalis’ Visionary Render
(VR) software has revolutionised processes at
GE's gas turbine manufacturing site in
Switzerland as it allows engineers to access
and experience a real-time, collaborative, and
immersive VR environment created from
huge multi-source 3D datasets.
“In the design of new power plant projects, we found that the designing process
has significantly improved with VR,” commented GE Power Technical Product Manager, Deepu Sebastian.
The 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.
“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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Russian, Dutch scientists find new 3D printing method
Researchers at St Petersburg Polytechnic University and Delft University have jointly developed a new
selective laser melting method (3D printing) to manufacture gas turbines elements. Blades, produced with
a special crystallographic texture, anisotropy of microstructure can withstand highest temperatures.
grain boundaries in the transverse direction, all
grain boundaries are located only along longitudinal direction,” explains Vadim Sufiiarov,
assistant professor for ‘Development, technologies and materials in aircraft engine building’
at the Institute of Metallurgy, Mechanical Engineering and Transport at SPbPU.
“The 3D printing method makes it possible
to create both equiaxial structures, where the
grains have approximately the same dimensions in all directions, as well as
directionally crystallized grains and
combine their arrangement in one
product,” he added.
Selective laser
melting, or 3D
printing, is an additive technology of
manufacturing
Gradient microstructure of the 3D printed material: picture credit SPbPU
three-dimensional
uch enhanced mechanical properties
allow first and second stage gas turbine
blades, which are exposed to the highest temperatures and pressure, to withstand these operational stresses.
“Blades of first and second stage gas turbines have a special microstructure that is either single-crystal – when the product consists
of one crystal and one grain type – or directionally crystallized, meaning there are no

S

objects from metal powders. The technology
makes it possible to obtain a gradient microstructure of the material and create a product, combining the properties of two metals.
The result is a material that is characterized by
high performance characteristics, such as temperature and pressure effects, strength, and
durability.
A developed approach of such additive
technologies allows flexible control of material
microstructure formation. The technology revolutionises the manufacturing of products used
in extreme condition, and can hence “be applied for manufacturing of gas turbines elements for aviation, energy and marine,"
according to Sufiiarov.
Key findings of the research, carried out by
scientists at SPbPU and Delft TU, have been
described in an article "Functionally graded
Inconel 718 processed by additive manufacturing: Crystallographic texture, anisotropy of
microstructure and mechanical properties"
published in Materials & Design Journal. n

3D printing becomes a standard at MAN
To exploit the full potential of additive manufacturing, also known as3D printing, MAN Diesel & Turbo is
investing some €2.6 million in its MAN Center for Additive Manufacturing (MANCAM) in Oberhausen. With the
first time use of standardized components, the German OEM now established 3D printing as a standard.
esign specialists, materials experts
and production engineers come together at MANCAM to use additive manufacturing on even more
components and products – notably compressor impellers or fuel nozzles for engines.
Dr Roland Herzog, Head of Material Technology at MAN’s Turbomachinery unit pointed
out the huge potential of additive manufacturing for the production of gas turbine components. “Additively manufactured guide vane
segments that we are now incorporating into
our type MGT6100 gas turbines have proven
particularly suitable,” he said.
“The approval for serial production is the
result of intense cooperation with highly specialized suppliers and development partners
such as the Fraunhofer Institute for Laser Technology,” he added.
3D printing covers a range of production
processes and the technology’s potential is currently being developed in various industries,
including machine and vehicle manufacturing,
the aerospace industry and medical technology.
As well as for plastics, there are now process

D

which allow the use of 3D printing based on
metallic materials, e.g. Selective Laser Melting
(SLM) and Electron Beam Melting (EBM).
Depending factors like lot size and material
cost, these technologies open up numerous
benefits over conventional production processes along the entire product value chain–
from development and production through to
maintenance and service.
“As well as shortened development cycles, 3D printing gives
more freedom for innovative, superior component designs, reduces
production and delivery times and
enables us service-wise to produce
spare parts on call,” Dr Herzog
said.
Dr Uwe Lauber, Chief Technology Officer and CEO is convinced
that 3D printing gives MAN “a
clear competitive advantages in
terms of our products“ which helps
speed up the trend to decarbonise
industry and power generation.
“The techniques considerably

reduce the path from an innovative design to a
finished product. The digital data from our
R&D
departments can be converted into better
products more quickly than before, while
customers are supported throughout the entire
product lifecycle with 3D-printing-based services,” he concluded.
n
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Cost of solar-tracking PV drops, becomes
competitive with fossil power
Throughout the US, the running costs of solar-tracking photovoltaic units vary greatly dependent on the
weather and how much the unit is exposed to the sun throughout the year. In Nevada and California the
western United States, which receive more direct solar radiation, single-axis PV panels track the sun’s path
from east to west – a technology that is becoming increasingly cost-competitive with burning fossil fuels to
generate electricity.
n states west of the Mississippi River,
fixed-tilt solar PV units accounted for just
37% (3,904 MW) of total solar PV unit capacity in 2015, and single-axis solar PV
units accounted for 56%. In comparison, single-axis units in the eastern region accounted
for just 19% of solar PV capacity in the eastern
United States.Fixed-tilt solar PV units accounted for 80%, or 2,468 MW of capacity, of
all utility-scale solar PV units operating in
2015 in the eastern United States (i.e., east of
the Mississippi River), according to the EIA’s
Annual Electric Generator Report.
Comparing generation costs for different
energy sources, the EIA has historical data on
the average annual operation, maintenance, and
fuel costs for all power plants that are operational throughout the United States.
The most recent available projections and
estimates for different types of power plants
are in Levelized cost and levelized avoided
cost of new generation resources in the Annual

I

Energy Outlook 2016, which
includes estimated costs in
dollars per megawatthour
(mWh) based on a 30-year
cost recovery period for various types of power plants
that start operation in 2018,
2022, and 2040.

Technology choices
As for solar-tracking technologies, the two main
types are solar radiation are direct-beam radiation (which comes from sun to earth in a straight
line) and diffuse radiation (whereby is light that
has been scattered by the atmosphere).
Financial considerations not only affect the
technology choice but also whether the investor
goes for fixed-tilt mounting or more complex
solar-tracking technology. Fixed-tilt units are
cheaper to install than solar panels with tracking
technology. Single- and dual-axis tracking units
require additional acreage to install, and the

tracking systems themselves are more expensive.
Tracking systems, while more expensive,
can however produce more electricity.
The PVWatts calculator developed by the
National Renewable Energy Laboratory estimates that, over the course of a year, a 10-kilowatt PV system in Los Angeles, California,
using a single-axis tracking system will produce 21% more electricity than a system tilted
at a fixed 20 degrees. A dual-axis tracking system in the same location would produce 31%
more than the fixed-tilt system.
n

Electrification allows for cost and efficiency savings
With new electric devices being developed at a rapid rate, electricity will make up about 25% of final energy
consumption by 2040, according to IEA estimates. Brushing climate concerns aside, Richard Zhang, technology executive at GE’s Power Conversion says: “Future electrical machines will generate power with higher
density, higher efficiency and allow for a higher degree of integration.”
he benefits of electrification, in his view,
will be “recognized” – not just in helping reduce carbon emissions, but also
offering significant cost and efficiency
savings. “Through electrification, we can make
energy production cleaner, more robust and
sustainable. Electric machines are more efficient, more capable and require less maintenance,” Zhang explained.
General Electric has a steep history in electrification, going back over 100 years and
stretching across the company’s multiple business segments. For example, GE has developed
electric-drive compression systems for LNG
projects which provide an alternative to mechanically driven devices, powered by gas itself or other fossil fuels.
“Electrified LNG infrastructure holds the
key to transforming LNG production by making it cleaner and more efficient. It helps LNG
production plants to meet the stringent environmental and carbon emission standards expected,” says Richard Zhang, technology

T

executive, GE’s Power Conversion.
Looking to the marine industry for a further
example, GE’s Marine Solutions’ power take
off and power take in (PTO/PTI) technology
harnesses the mechanical energy of the vessel’s propulsion shaft to convert it into electrical energy.
“The shaft generator motor, installed between the engine and the propeller, can either
contribute to propulsion power with onboard
power generation or ‘absorb’ power from the rotation of the propeller shaft and redirect it to onboard systems. Therefore, it diminishes the need
to burn fuel to power onboard systems and resulting in significant fuel savings,” he said.

New materials for
electric components
Silicon Carbide (SiC), a synthetically produced
crystalline compound of silicon and carbon,
is now being used as material for electric
components to help increase efficiency. SiCbased power semiconductor devices are just

one possible use.
First discovered in an attempt to produce artificial diamonds, SiC shares many of its characteristics such as strength and resistance to
high temperatures.
“These features, combined with electrical
conductivity with 10 times faster switching and
heat losses reduced by half, make the material
the ideal substitute for traditional semiconductors,” according to Zhang, who thinks SiC has
“the potential to completely transform the
power conversion methods used today.”

Intelligent machines
increase productivity
Adding intelligence to machines increases
productivity and efficiency. In GE’s Brilliant
Factories, it is optimizing performance by
embedding sensors throughout all machines
and operations. This allows them to work
efficiently and intelligently with increased
speed, less waste and decreased unplanned
downtime.
n
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