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New Pathways to the Energy Revolution
Attractive pathways to concretely carry out 

the energy revolution are now becoming 

real alternatives to the traditional single-

track highway towards the massive use 

of fossil fuel and dirty carbon-based 

substances that has characterized our 

history in the last few years.

Did it happen too late? The climate change is already a disastrous reality and 

we are making experience of it in our daily life: warmer winters, hotter summers, 

seasons are getting a mystery. What will happen next spring? Will it be snowy or 

just colder than winter? What about autumn? Yellow and orange leaves are quickly 

giving way to bare trees. Desertification is spreading and the landscape, from 

green, is getting brown: the Earth is dramatically changing. 

Among these pathways, in this issue we mention blockchain and digitalization. 

Can blockchain address world’s energy issues and become a valuable solution 

to energy crunch, helping the quick migration to a clean, resilient, affordable, 

and distributed energy system? The answer is Yes. With the rising need to find 

measures which can fight the negative consequences of fossil-based power 

sources, more and more customers – also among large corporations – are seeking 

ways to purchase “green” renewable generation. Solutions based on blockchain 

can help authenticate a purchase in a timely manner, for example, making the 

process smoother and easier. 

On other side, digital technologies are becoming the center of the energy 

revolution and are fostering a significant shift towards intelligent energy systems 

and software, which is predicted from today to 2025, according to a report by 

Bloomberg New Energy Finance (BNEF). These technologies can help overcome 

some of the key challenges in the energy sector, such as intermittency, aging grids, 

balancing distribution-connected generation, managing consumer self-generation, 

and coping with increasing system complexity. 

That’s why European countries are making many efforts towards integrated energy 

solutions, driven by the certainty that business opportunities must be embedded in 

industrial and commercial strategies, to create a more environmentally-friendly policy.

Integrated energy will be also one of the most important themes of the upcoming 

Hannover Messe exhibition. Like every year, our publishing company has sealed an 

agreement of media partnership with Deutsche Messe. We are proud to say that 

we are one of the major information sources for this renowned trade fair. 

We invite you to come to Hannover Messe and visit us at Hall 9 Stand H81!

Sara Ibrahim
Editor EEBI

foreword

Sara Ibrahim, Editor EEBI 
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The European Parliament Reviewed the 
Energy Efficiency and Renewable Directives
The European Parliament recently approved the revi-

sion of key legislation for the energy sector, namely 

the Governance Regulation, the Renewable Energy 

Directive (RED) and the Energy Efficiency Direc-

tive (EED), to make them fit for the challenges and 

commitments of the next decade, up to 2030. The 

associations representing the renewable heating and 

cooling (RES-H&C) industries welcome the efforts of 

the rapporteurs and political groups that have strived 

for a better compromise on the initial text proposed 

in 2016 by the European Commission. Most notably, 

the Renewable Energy Directive sets an adequate 

level of ambition with an annual increase of the RES 

share in H&C of 2 percentage points in the next dec-

ade. Yet, as Member States are not held to a binding 

target for such a critical sector and retain important 

flexibility and loopholes, uncertainty for renewables 

in heating and cooling remains.

meteocontrol Starts a Strong  
Partnership with the Turkish   
Company Kon-Tek Otimasyon
meteocontrol GmbH 

gained a new strong 

partner: Kon-Tek 

Otomasyon AS, one 

of Turkey’s lead-

ing O&M service 

providers: Kon-Tek 

wants to control and monitor its entire portfolio of 

existing PV systems and all new systems using the 

meteocontrol monitoring system. meteocontrol has 

already equipped four new solar parks and the first 

existing systems with its monitoring components. 

All the systems will be monitored via the central 

platform VCOM (virtual control room). The Turkish PV 

market has reached its peak value to date in 2017 

with newly installed capacity of around 1 GWp. Ever 

greater solar portfolios require professional monitor-

ing. O&M service providers such as the Kon-Tek En-

ergy Department face the challenge of consistently 

and efficiently implementing monitoring for their 

constantly growing system portfolio.

industry news
Pacific Island Calls to Rein Fossil Fuel 
Production and Achieve the Paris Goal 

High level officials 

from Pacific Islands 

have called for a 

reining in of fossil 

fuel production in 

order to stay within 

the climate limits 

agreed to in Paris. 

They were joined in their call by civil society, indig-

enous, and academic voices. Potential carbon emis-

sions from the oil, gas, and coal present in the world’s 

currently operating fields and mines would take us 

beyond 1.5 or 2 degrees Celsius of warming. For the 

world to stay within the Paris climate limits, new fossil 

fuel production must be halted. This requires stopping 

exploration for, and expansion of, new reserves and a 

managed decline and just transition away from fossil 

fuel production. These calls echo the asks of the Lofoten 

Declaration, which affirms that it is the urgent responsi-

bility and moral obligation of wealthy fossil fuel produc-

ers to lead in these efforts.

Bosch Receives the Title of CES 2018  
Innovation Awards Honoree    
for its BMA400 Accelerometer 

The title of “CES 2018 

Innovation Awards Hono-

ree” has been bestowed to 

Bosch Sensortec for its new 

BMA400 ultra-low power 

accelerometer designed 

for wearables and Internet 

of Things (IoT) applica-

tions in the Embedded 

Technologies category. 

“The BMA400 offers an 

unrivalled combination of low power consumption, out-

standing performance and advanced features, making it 

ideal for wearables,” says Dr. Stefan Finkbeiner, CEO of 

Bosch Sensortec. “I’m delighted that its value has been 

recognized through this prestigious award.” The new 

accelerometer uses ten times less current than existing 

products whilst still delivering exceptional performance 

and significantly extends battery lifetime. This is a key 

feature in always-on wearable devices such as fitness 

bands, smart clothing, watches and activity trackers.
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The second anniversary of the signing 

of the Paris climate agreement was cel-

ebrated in December 2017. Hundreds of 

companies continue to step up the fight 

against climate change, and almost 1200 

are the companies aiming to align their 

business plans with the Paris Agreement 

goals by 2019 - through setting science-

based emission reduction targets. 327 

major corporations have already set or 

committed to set science-based targets 

through the Science Based Targets initia-

tive, while 864 additional companies 

declared their ambition to set a science-

based target in the next two years in 

their 2017 disclosures to CDP, the global 

environmental impact charity.  

Committed companies
DSM is one of the companies that is 

committed to scaling and accelerating 

business action to realize the goals of the 

Paris Agreement. Since December 2015, 

when the Paris Agreement was adopted, 

on average two companies per 

week have made a commitment 

to the Science Based Targets 

initiative. They come from 36 

countries and include Walmart 

- the world’s largest retailer, 

major electric utilities includ-

ing EDP and Enel and 15 major 

clothing brands like Nike, Levis 

and Asics. Schneider Electric has 

recently committed to sourc-

ing 100% renewable electricity 

by 2030 through RE100, and doubling 

its energy productivity by 2030 (2005 

baseline) through EP100. French utility 

EDF Group has committed to transition-

ing to electric vehicles by 2030 through 

EV100, a recently launched initiative 

aiming to make electric transport “the 

new normal”. All three initiatives are led 

by the international non-profit organiza-

tion, The Climate Group. By committing 

to RE100, Schneider Electric joins 117 

other major global companies committed 

to 100% renewable power, and together 

they are stimulating 155 TWh demand 

for renewable electricity, annually - 

enough to power the whole of Ukraine. 

Some members are also calling on their 

suppliers to commit to sourcing 100% 

renewable electricity.

Science-based targets
Since the Paris Agreement was signed, 

there has been a ten-fold rise in the 

number of companies making commit-

ments like science-based targets, RE100, 

EP100 and EV100 through the We 

Mean Business coalition’s Take Action 

campaign. Today 640+ companies have 

made almost 1100 commitments to take 

action on climate change in partnership 

with the coalition. They include 26 of the 

world’s top 100 emitters of greenhouse 

gas and 60 of the Fortune 500 Combined, 

the companies are responsible for 2.31 

gigatons of greenhouse gas emissions, 

equivalent to the total annual emissions 

of Russia. They represent $15.5 trillion in 

market cap. 

Engagement in climate policy
Since Paris, 129 companies have publicly 

committed to responsibly engage in 

climate policy. In line with this, the We 

Mean Business Coalition supports the 

Business Declaration of Foundation 2°, 

which was recently launched. In the 

letter, 54 companies call on countries 

to develop and implement long-term 

decarbonization strategies, to 

phase out fossil fuel subsidies by 

2025, to put an effective price on 

carbon, and to support the work of 

the Taskforce on Climate-Related 

Financial Disclosures. In addition, 

several high profile companies, 

including a number RE100 mem-

bers, will announce their support 

for the Powering Past Coal Alli-

ance at the One Planet Summit 

tomorrow.   

Nearly 1200 are the companies that aim to align their emissions reduction plans 
with the Paris Agreement goals by 2019, and 118 companies are now committed  
to sourcing 100% renewable electricity 

ACHIEvING THE PARIS AGREEMENT GOAlS
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7white papers
Unlocking Energy Efficiency

Energy Efficiency for the Data Center

Schneider Electrics. This white 
paper demonstrates that energy 
consumption can be lowered by 
effective control and that such 
measures can significantly reduce 
carbon emissions and make a ma-
jor contribution towards meeting 
Kyoto targets. Energy first came 
into sharp focus during the oil crisis 
in the 1970s following which some 
countries adopted energy policies. 
However, at that time most meas-
ures aimed at addressing building 
materials, insulation, glazing and heating efficiency. Even today, 
most people think only of lighting control when electrical en-
ergy is considered. It also remains true that with a few recent 
notable exceptions (such as Building Regulations Part L in the 
UK, and the move towards the European Buildings Directive to 
rate buildings’ CO

2
 emissions) most regulations address thermal 

and insulation issues.

Anixter. Since the release of the 
Environmental Protection Agency 
(EPA) report on data center power 
consumption to congress in 2007, 
numerous organizations have joined 
the cause to operate more efficient-
ly, with The Green Grid (TGG) gain-
ing worldwide acceptance as the 
industry leader for data center ef-
ficiency. Although financial rewards 
are the prime driver of efficiency, 
many companies and data center 
organizations care about their carbon impact. Reducing carbon 
emissions is a global target; while current U.S. economic and po-
litical climates would indicate no formal government-based re-
porting policy, the industry is supporting sustainability efforts led 
by TGG, LEED from the USGBC (U.S. Green Building Council), and 
EPA’s data center Energy Star program. For a more current look at 
data centers’ key power contribution to the EPA’s report, Jonathon 
Koomey, Ph.D., indicates that in 2010 the data center energy us-
age worldwide was roughly 1.5%.

Ultra Low Thermal Resistant Adhesives 

Master Bond. Thermally conductive 
adhesives are uniquely qualified to 
meet the increasingly diverse re-
quirements of advanced electronics 
systems. From their traditional use 
as fastening materials, adhesives 
find wide application in bonding and 
encapsulation in nearly every appli-
cation segment, including military/
aerospace, medical, automotive, 
and industrial, among others. In 
their traditional application in com-
puter and communications systems, 
thermally conductive adhesives have long played a vital role at 
the chip level for die attach, at the PCB level for heat sink bond-
ing, and at both the chip- and board-levels for all types of thermal 
management methods. As the semiconductor industry pushes to-
ward smaller, higher density devices, product manufacturers face 
greater challenges in assembling die, package, and other compo-
nents into products able to cope with increasing heat loads.

Insert 54875    
to read the full version  
on www.ien.eu

Insert 54878    
to read the full version  
on www.ien.eu

Insert 54874    
to read the full version  
on www.ien.eu

ACHIEvING THE PARIS AGREEMENT GOAlS

With Energy Efficiency  
you have the opportunity to read 
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and technical  

documents downloading  
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For additional info 
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info@tim-europe.com
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Energy Efficiency B&I: In 2018 there 

will be a change in the leading trade fair 

themes. For the first time, IAMD (Inte-

grated Automation, Motion & Drives) 

will be launched, a combina-

tion of two topics, Industrial 

Automation and MDA (Mo-

tion, Drive & Automation). 

What was the trigger for that 

change?

Mr. Siemering: Industrie 

4.0 erases borders between 

industries and shortens innova-

tion cycles. Not only industrial 

companies have to react to 

these changes. HANNOVER 

MESSE also has to adapt to the 

new reality. Companies from the power 

transmission and fluid technology sectors 

have traditionally exhibited biennially 

at the show, but market demands have 

changed. In the digital age, companies 

bring products to market faster than ever 

and therefore want to display their innova-

tions more often. An annual presentation 

at HANNOVER MESSE is the solution for 

these companies. Therefore, we combined 

Industrial Automation and Motion, Drive & 

Automation (MDA) to form IAMD–Integrat-

ed Automation, Motion & Drives. Of course, 

we still offer a home to the companies that 

want to exhibit every two years.

Energy Efficiency B&I: Under the IAMD 

brand, the topic of digitization/industry 

4.0 is to be communicated worldwide 

and made tangible. What has been the 

response so far?

Mr. Siemering: The market has responded 

positively. From a technological stand-

point, Industrial Automation and MDA 

were already growing together during the 

past few years. The fusion follows the logic 

of a global market that both offers and 

demands more and more cross-industry 

and cross-system solutions and networked 

products. The new IAMD strengthens HAN-

NOVER MESSE’s position as the world’s 

leading tradeshow for Industry 4.0. From 

components to data management in the 

Cloud, HANNOVER MESSE provides an 

overview of the complete solution and not 

just the separate parts. This strong brand 

and the key players behind it also give us 

more influence in the international exhibi-

tion market.

Energy Efficiency B&I: On the website 

of the Hannover Fair you can find the an-

nouncement of more than 500 events in 

the IAMD environment. What spectrum 

of events can trade visitors expect?

Mr. Siemering: Every year we stage more 

than 80 conferences with 

more than 1,700 talks and 

panels about a broad range of 

topics. Some examples related 

to IAMD are the Motion & 

Drives Forum in Hall 23, the 

special area Smart Power 

Transmission and Fluid Power 

Solutions, and the Industry 4.0 

Forum. Participants in these 

events will learn about the 

next steps on the way to a 

smart factory.

Marc Siemering, Senior vice President – Industry, Energy & logistics 
at Deutsche Messe AG, revealed how the digital revolution has transformed the 
industrial world and triggered the implementation of Industry 4.0 technologies 

TOwARDS A DIGITAl TRANSFORMATION
By Kay Petermann

Marc Siemering,   
Senior vice President at Deutsche Messe
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Energy Efficiency B&I: The topic Indus-

try 4.0 has already reached a degree of 

maturity at the last Hannover Fair that 

a large number of marketable products 

have been exhibited. What figures and 

developments are you expecting this 

year?

Mr. Siemering: In 2018, for the first 

time we are staging HANNOVER MESSE 

together with CeMAT, the world’s leading 

tradeshow for intralogistics and supply 

chain management. This brings a new 

dynamic to the show, further driving the 

digital transformation of industry through 

the interplay of automation and energy 

technology, intralogistics, IT platforms 

and artificial intelligence. Our lead theme 

“Integrated Industry – Connect & Collabo-

rate” shows the potential of this develop-

ment. HANNOVER MESSE is the paceset-

ter for Industry 4.0. Only in Hannover will 

you experience the rapid development of 

Industry 4.0 and its consequences. And 

only in Hannover can you see the digital 

transformation of industry presented as a 

complete system.

Energy Efficiency B&I: Already during 

the last editions of the Hannover Messe, 

the topic of robotics, especially with 

regard to the aspect of human robot col-

laboration, aroused great interest among 

the visitors. These topics will of course 

also be in the spotlight at CeMAT. In your 

opinion, which visitors can benefit from 

this constellation?

Mr. Siemering: Robotics will play a big 

role in 2018, too. ABB, Epson, Kawa-

saki, Kuka, Mitsubishi, Schunk, Stäubli, 

Universal Robots, Franka Emika and 

Yaskawa – the list of companies signed 

up for HANNOVER MESSE 2018 reads like 

a “Who is Who” of the industry. Robot-

ics companies, system integrators and 

providers of gripping technology demon-

strate their solutions for smart factories 

and intelligent warehouses. It is no secret 

that robots and driverless transport sys-

tems have become indispensable in mod-

ern production facilities and automated 

warehouses. Robotics firms continue 

to set new standards for man-machine 

collaboration. Moreover, the trend that 

more and more small and medium-sized 

companies are discovering reasonably 

priced, flexible robotics solutions remains 

unbroken. At CeMAT, the startup Maga-

zino from Munich will show its robotics 

competence with two robots: TORU picks 

cuboid objects in e-commerce shipping 

warehouses and is already in commercial 

use. SOTO works similar to TORU but can 

handle much larger and heavier objects 

such as small load carriers or boxes up 

to 15 kilograms. SOTO is currently in the 

prototype phase and will go into opera-

tion later in 2018.

Energy Efficiency B&I: At the leading 

trade fair Digital Factory, the focus is 

on industrial software along the entire 

process chain in production. Is this a 

“little sister of CeBIT”? Where do you see 

similarities and differences?

Mr. Siemering: Digital Factory and CeBIT 

are two completely different events. As 

part of HANNOVER MESSE, Digital Fac-

tory serves the manufacturing industry. 

The exhibitors show IT and software solu-

tions for virtual product development, 

production planning, process control, and 

predictive analyses as well as concepts 

that enable the secure distribution of 

data in the digital factory. CeBIT has 

a completely different, much broader 

scope: It provides a 360-degree view of 

digitalization in companies, government 

and society.

Energy Efficiency B&I: The fair’s partner 

country will be Mexico. The country’s 

economic relations are strongly oriented 

towards its northern neighbour USA. 

Where do you see the greatest opportu-

nities and points of contact for Europe 

and Germany?

Mr. Siemering: Mexico’s relationship 

with the USA, until now its biggest trad-

ing partner, stands at a transition point. 

Right now, Mexico is very interested in 

growing trade with other countries as 

well as promoting structural change with 

the necessary infrastructure domestically. 

Mexico will use HANNOVER MESSE to 

present a range of innovative products, 

systems and industrial sectors as well as 

to expand its trade and economic rela-

tions with Germany. Germany is already 

Mexico’s most important trading partner 

in Europe and fifth most important world-

wide. Furthermore, Germany is the fourth 

biggest European investor in Mexico and 

sixth biggest worldwide.

Energy Efficiency B&I: Thank you for this 

interview Mr. Siemering!  

 54827 at www.ee-bi.com

TOwARDS A DIGITAl TRANSFORMATION
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Market-mature electroheating tech-

nologies such as induction, resistance, 

infrared, electric-arc and radio-frequency 

as well as microwave heating are avail-

able today to support the electrification 

process and accelerate decarbonization. 

Promising innovative technologies such 

as laser, electron-beam and plasma-arc 

heating are emerging, and need to be 

further developed.

Why electrify heat?
Electroheating technologies generate heat 

directly inside the target material, making 

use of electromagnetic phenomena on a 

micro-level. At this level, thermodynamics 

no longer apply since the concern is about 

generating rather than transmitting heat. 

This makes electroheating highly efficient. 

Even some of the non-metallic materials 

such as rubber and glass can be heated 

more effectively with electroheating.

Compared to conventional (fossil) heating, 

electroheating in industry reduces final 

energy demand by a factor of 1.5 to 8. 

Reductions of a factor of 2-3 are most 

common, especially when considering 

the reduced oxidation losses in electrical 

furnaces. Additionally, these technolo-

gies demonstrate other benefits such as 

improved economic productivity, product 

quality and worker conditions, among oth-

er things. Electroheating can reach high 

temperatures rapidly: e.g. 2,000 degrees 

Celsius (°C) in two seconds. Furthermore, 

this heat can be applied very locally, for 

instance for surface hardening, leading 

to value-added manufacturing. These 

technologies facilitate fully automated 

production, making them compatible with 

industry 4.0 while leading to a smaller 

footprint of machines in factories.

Benefits beyond the factory
At the system level, electroheating facili-

tates demand responsiveness, allowing 

industry to more actively participate in the 

electricity market, mitigating its energy 

costs while facilitating deeper integration 

of renewables. 

Electrification also contributes to a circular 

economy, as it reduces 

material losses due to 

oxidation in furnaces. Typi-

cally, 2-4% of material is 

lost in fossil burners while 

in electric furnaces this is 

below 1%. The percentage 

difference appears small 

but can be very significant 

when accounting for the 

full lifecycle environmental 

impact of the material lost 

in the thermal process.

To illustrate, a ceramic 

tile manufacturer in Spain 

saved 75% of final energy by switching 

to induction heating. Additionally, the 

heating process shortened from four hours 

to one hour, increasing the productiv-

ity of the process. In the UK, a beverage 

manufacturer saved GBP 10,000 in energy 

costs per year when switching to infrared 

heating. Furthermore, the new oven saved 

factory space by allowing a single cold 

rinse line for both juices and carbonated 

drinks.

Technical potential
Electroheating offers a wide variety of 

technologies that can be used in different 

industrial sectors. Some technologies can 

be used throughout industry, others such 

as induction melting or arc furnaces are 

more dedicated to one sector. This shows 

that electrification can be used primarily 

The IndusTrIal elecTrIfIcaTIon In euroPe

The electrification of heat provides attractive decarbonization pathways for the industry 
and will significantly change industrial electricity use in a carbon-constrained world

By hans de Keulenaer, european copper Institute 
     edwin haesen, ecofys - a navigant company 
     Baskar Vairamohan, ePrI 

While there are many electric heating 

processes, the top processes (resistance, 

induction and infrared) currently represent 

80% of application (source: DecarbEurope)
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for value-added manufacturing of metal 

parts, ceramic, rubber and plastic products 

and machinery, including repair.

European energy potential
Currently, the use of fossil energy in EU 

industry is around 150 Mtoe per year. 

In a recent study commissioned by the 

European Copper Institute with EPRI, the 

electrification potential from six electro-

heating technologies has been estimated 

at about a third of industry’s fossil energy 

use. This means a technical savings 

potential for fossil fuels of 51 Mtoe/year. 

Taking into account the above mentioned 

improvement in end-use efficiency, 

such fuel-switching would lead to a new 

electricity demand of 252 TWh/year. In a 

fully decarbonized electricity system, such 

electrification leads to 107 MtCO2 reduc-

tion of annual greenhouse gas emissions. 

The six electroheating technologies under 

study target mainly the decarbonization of 

high temperature processes, for which low 

carbon alternatives are limited. Remaining 

uses of fossil fuels target lower-tempera-

ture applications such as steam produc-

tion, for which there are more alternatives. 

Such processes require temperatures 

between 120 and 260 °C for which heat 

pumps and solar heating technologies can 

often provide alternatives.

Conclusion: A policy agenda for 
electrification
To conclude, electrification of industrial 

processes can offer a range of benefits for 

industries in the EU. It is also in line with 

the principles of the EU’s Clean Energy 

Package.

To realize its potential, electrification 

needs a combination of recognition in the 

EU’s various policy instruments, incentives 

for developing innovative processes and 

soft measures to increase awareness of 

electroheating technologies. The follow-

ing seven points, developed by Ecofys, a 

Navigant company, could form the basis of 

a policy agenda for electrification:

1. Recognizing heat electrification based 

on renewable energy sources in the EU 

Heating & Cooling Strategy.

2. Contributing to energy savings in the 

framework of the Energy Efficiency 

Directive.

3. Including explicit focus on possi-

bilities for substituting fossil fuels with 

renewable electricity, primarily in high 

temperature industrial processes ap-

plied to the six aforementioned furnace 

technologies, in the context of the 

Renewable Energy Directive.

4. Defining guidance on electrification of 

heat in the Best Available Technologies 

(BAT) Reference Documents.

5. Facilitating development of innova-

tive electrification processes through 

research.

6. Supporting knowledge sharing by estab-

lishing a competence network.

7. Demonstrating the potential of novel 

electrification technologies through 

pilot and demonstration projects.  

The electrification of industrial heat 

processes has benefits that go beyond 

its energy efficiency and decarbonisation 

potential (source: University of Hannover)

Application matrix of eight electroheating technologies in 24 industrial sectors  

(source: EPRI)
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The language surrounding climate 

change is sometimes militant. We 

need to fight climate change. It can 

be considered as a global threat. It 

drives species to extinction. We can 

ask ourselves: do we need a war effort 

on decarbonization?

Suppose for a moment that we do. The 

question then becomes how it could 

be done, technically? Let’s leave aside 

for a while the behavioral, economic, 

environmental, ethical, philosophical, 

political and social considerations. 

Do we have what it takes to build a 

carbon-free Europe?

EU climate roadmap
At first glance, the answer is a 

resounding yes. We have plenty of 

technical solutions. However, time is 

running out and carbon budgets are 

becoming very limited. We’re 21 years 

after Kyoto, and have 15-20 years left 

at current emission rates. EU leaders 

committed to 80-95% decarbonization 

by 2050, compared to 1990 levels. 

The current EU climate roadmap aims 

for 80%. A target of 95% is not ‘15% 

more’, it is four times less. 

In addition to the need for speed, we 

have the daunting scale of the chal-

lenge. For starters, we need to decar-

bonize homes and buildings, for which 

there are plenty of solutions, but we 

can no longer use natural renovation 

rates. Industry poses its own chal-

lenges because of its sheer volume of 

energy use and the process chemicals 

it needs. Regarding energy supply, the 

European electricity sector has com-

mitted to decarbonization well before 

2050. In parallel to electrification, we 

have hydrogen, green gas and bioener-

gy, for which we need to keep an eye 

on land-use and energy efficiency. 

A mandatory path
However, defeatism is not an option. 

Citizens, cities, business, industry, 

regional and national governments and 

international organizations need to 

work together on multi-level govern-

ance. 

We need a bit of top-down nudging 

and a lot of bottom-up implementation. 

Intermediate actors, such as business, 

industry and cities are pivotal to make 

the bridge between political ambitions 

and citizen interests. 

decarBonIzIng euroPe

are we on track to fight one the most dangerous global threads of our days?  
climate change is a reality as well as common efforts to build a carbon-free europe

By dusan Jakovljevic, Policy director at eePI

dusan Jakovljevic,  
Policy director of eePI
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energy effIcIency rocKs and rolls
By dusan Jakovljevic 

‘energy efficiency is boring’: We cannot even count how many times we heard this in the 
last ten years. It is often perceived as if it lacks buzz of renewables, even of energy storage 
or hydrogen. But virtual reality can add new excitement to the energy transition process

People working in the energy efficiency 

sector know that this is not the case. 

The exciting mix of technologies, people 

motivation, innovation and environmental 

benefits, all make energy efficiency as the 

hottest energy-related topic. Since 2011, 

Energy Efficiency in Industrial Processes 

(EEIP), a global industrial energy efficiency 

business and policy network, has been 

riding on a wave of innovating outreach via 

innovative engagement and social media. 

We have now employed virtual reality (VR) 

to push further the excitement of technolo-

gies and solutions. (Not only virtual reality 

but also energy transition crypto currency… 

but more on that soon).

Virtual digital energy arena
Just like any process that can be carried 

out in the physical world, such as training 

or experiencing working of a heat pump, 

or the broadest range of business and 

customer services from marketing and 

finance to recruitment, all can be simulated 

in VR. What might take extensive time and 

resources to prepare, it can be done by VR 

only at a fraction of cost. Join us in the Digi-

tal Energy arena, on Wednesday 25 April at 

16 o’clock, to hear about energy efficiency 

investor confidence programme supported 

by the European Union. Exciting subject 

delivered by exciting means. Never again 

energy efficiency will be called boring.  

Exx Ads 180x125.indd   1 13/03/18   14:55energy efficiency | 13April 2018

 54831 at www.ee-bi.com
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As ‘cryptomania’ gripped trading markets 

at the end of 2017, a disturbing fact about 

the early blockchain algorithms used in 

platforms like Bitcoin and Ethereum came 

to the fore: they use staggering amounts 

of electricity.

Estimates suggest that powering Bitcoin’s 

daily transactions – the largest of the 

cryptocurrencies by market value – con-

sumes the energy equivalent of a country, 

recently surpassing Denmark and Ireland. 

While there is some debate over the 

exact figures, it is evident that the mining 

process of validating transactions on a 

blockchain has a significant energy down-

side. But what if, rather than creating yet 

another energy crunch, blockchain could 

instead be a solution, migrating us more 

quickly to a clean, resilient, affordable, and 

distributed energy system?

We believe the unique features of block-

chain – when employed using alternative 

approaches for validating transactions that 

avoid mining – can stimulate an Internet 

of Energy that meets our needs more 

sustainably.

Delivering security, low cost,   
and automation
A cryptocurrency is a simple applica-

tion of blockchain technology to store 

and transfer value. Blockchain’s use 

here is attractive because its traceable 

ledger and advanced cryptography act 

as powerful safeguards against hacking. 

Furthermore, blockchain’s peer-to-peer 

functionality avoids third-party inter-

mediaries (such as banks) by design, 

decreasing transaction costs. This 

ability to securely and inexpensively 

commodities is a powerful attribute of 

blockchain technology.

Blockchain also supports more com-

plex functions called smart contracts, 

which enable transfers of value upon 

verification of a prescribed business 

logic. Think of this feature as market-

based asset automation. In the case of 

energy, smart contracts can be linked 

to energy-generating and consuming 

devices (such as wind turbines, rooftop 

solar cells, electric vehicle batteries, 

smart thermostats, water heaters), di-

recting their behavior based on sensor-

signaled energy prices and the physical 

state of the grid.

It is the fusion of these three blockchain 

characteristics: cybersecurity, low-cost 

transactions, and automation that will 

allow us to integrate a grid of central-

ized power plants alongside distributed 

renewables, batteries, and flexible load, 

at minimal expense and without sacrific-

ing reliability.

A blockchain-based platform enables us 

to simply and securely balance the grid 

from both ends at the same time, dra-

matically increasing asset utilization in a 

capital-intensive network that frequently 

runs at just 50% capacity.

While it may take some time to assem-

ble all the elements of a fully transactive 

grid, expect to see more straightforward 

applications of energy blockchains in the 

near term. One of the first will allow you 

to select the source of your power.

Choosing the color of your  
electrons
With rising concern about the negative 

impacts of fossil-based power sources, 

more and more customers – including 

many large corporations – are seeking 

ways to purchase “green” renewable 

generation like solar and wind. Yet even 

in markets where customers have this 

choice, it is challenging to authenticate 

a purchase in a timely manner.

Today, meters at solar and wind power 

plants record information onto a spread-

BlocKchaIn for World’s energy Issues

What if blockchain could be a valuable solution to energy crunch, helping the 
quick migration to a clean, resilient, affordable, and distributed energy system?

By Jon creyts, rocky Mountain Institute
     anna Trbovich, grid singularity
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sheet, which is shared with regulators 

who typically enter the information 

into another database. “Certificates” 

for the renewable energy are manually 

generated. Market intermediaries then 

connect buyers with sellers, vouching 

for the integrity of information on the 

certificate in exchange for a fee. This 

complex process results in relatively 

high costs and a time lag, often taking 

months to complete a transaction.

Moreover, this system with multiple ac-

tors, processes, and data formats is sub-

ject to several vulnerabilities, including 

unintentional accounting errors, double 

counting of certificates (including in-

tentional abuse), and cyber theft or data 

manipulation. The result is a flawed and 

highly inefficient market that is difficult 

and costly to access, even for the most 

determined buyer.

Blockchain technology dramatically 

simplifies the system, delivering trans-

parency and trust to the marketplace. 

Meters connect directly to a block-

chain that acts as a common, public 

ledger, establishing a shared set of data. 

Market intermediaries disappear as ac-

creditation and validation functions are 

integrated into transaction protocols. 

Encryption guarantees data integrity.

Decentralised processing and storage 

protects data from attack and manipu-

lation. Online transactions are settled 

instantaneously, with little need for 

working capital or counterparty credit. 

Reporting is automated, verifiable, and 

immediate. Aggregation and disag-

gregation of customers and products 

is seamlessly executed according to 

expressed preferences and targeted 

markets. Lowered costs and eased ac-

cess enhance market participation.

Reinventing accounting systems to 

“de-commoditise” electricity markets is 

a powerful demonstration of blockchain 

capabilities. Leading energy companies 

are actively collaborating to create an 

open-source version of this application 

for global use within the Energy Web 

Foundation, a non-profit foundation 

focused on advancing blockchain tech-

nology in the energy sector.

In parallel, early blockchain applica-

tions are emerging in electric vehicle 

charging, microgrid management, and 

transactive energy. Automated demand 

response, wholesale market trading, 

and eventually fully distributed re-

source market automation will follow. 

Blockchain is advancing at the speed of 

software development, not infrastruc-

ture deployment.

Unfettering energy blockchains
The exciting combination of character-

istics embodied by blockchain tech-

nology has escalated expectations in 

diverse industries ranging from banking 

to healthcare to sustainable agriculture, 

with the most vocal advocates promis-

ing nothing less than complete disinter-

mediation of entire industries.

This hype led to over $4 billion raised 

in 2017 via Initial Coin Offerings, 

largely unregulated vehicles for funding 

blockchain-focused projects. However, 

for blockchains to live up to expecta-

tions and achieve their full potential in 

the energy sector, a number of chal-

lenges need to be tackled:

This article is part of the World Eco-

nomic Forum Annual Meeting  

Figure 1: Generic Renewable Energy Certificate market today. The image illustra-

tes the current system for buying renewable energy certificates (RECs). Image: Jon 

Creyts and Ana Trbovich

Figure 2: Generic blockchain-based Renewable Energy Certificate market. Image: 

Jon Creyts and Ana Trbovich
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Petroleum refineries and fuel distribu-

tion companies are subject to growing 

pressures from society and regulators 

to significantly reduce their greenhouse 

gas emissions and develop a more 

environmentally-friendly footprint. This 

trend is actually involving the whole 

European community.

Fuel oil consumption is under increas-

ing environmental pressure with stricter 

regulations on use in marine transporta-

tion. Emissions from diesel fuels from 

fossil sources have been under scrutiny 

in recent years from regulators and 

public opinion. Companies are striving 

to become more sustainable by replac-

ing traditional fuels with a renewable 

alternative, such as biofuels. Different 

energy sources for mobility has recently 

emerged around the concept of the 

electric vehicles and fuel cells and are 

penetrating the transportation market. 

Stefano Milanese, Partner at Arthur D. 

Little a leading international manage-

ment consulting firm specializing in the 

energy and chemicals industries, spoke 

at the European Refining Technology 

Conference (ERTC) in November about 

the future of renewable fuels and bio-

fuels and how refineries can respond to 

market trends.

What are the options for refiners to 

respond to the new trend and market 

developments?

Mr. Milanese: There are different poten-

tial insertion points for bio fuels or bio 

mass at the fuel production value chain. 

The very simple one is to replace part of 

the crude oil at the distillation process 

by renewable feedstock. This has limited 

viability, unless the material is essen-

tially purely composed of carbon and 

hydrogen, with minimal levels of olefins.

The most interesting insertion point for 

renewables into the refineries is as “Bio-

mass/Renewable Intermediate” fed into 

conversion processes (i.e. Hydrocrackers, 

FCCs, Cokers) or into finishing processes 

(i.e. Hydrotreating) or specialty units 

(i.e. Isomerizing, Reforming, Alkylating). 

The lower risk and lower effort insertion 

point is to blend bio components into 

near finished fuel.

What are the barriers or risks for refin-

eries in using bio components?

Mr. Milanese: Refiners look forward to 

maintaining a safe, reliable, predictable 

and profitable operations. From this 

point of view there are different levels 

of risk associated with the character-

istics of the bio component to be used 

and the place of the fuel production 

process it will be inserted. 

For well defined, consistent quality, 

such as single molecules (i.e., ethanol, 

butanol) used at blending units, the 

risks are limited to the potential stabil-

ity, toxicity and other environmental 

issues.

For medium intermediates requiring 

only minor treating (e.g. triglycerides, 

some direct liquefaction oils) feed-

ing hydrotreating units and followed 

by blending, the risks also include:  

renewable fuels and components urgently need to take a significant role in the oil 
industry and european business opportunities must be integrated in industrial  
and commercial strategies, to create a more environmentally-friendly policy

reneWaBle coMPonenTs In refInerIes

010-025_EE April 2018.indd   16 22/03/18   11:10



energy efficiency | 17April 2018

understanding process performance on 

new feeds and blends with petroleum-

based feeds, enabling larger fractions 

of bio-oil blending stocks while still 

meeting product specs and providing 

sufficient hydrogen to meet hydrotreat-

ing demands.

For the highest intermediates needing 

boiling range & composition changes 

for acceptable gasoline, diesel and jet 

fuel blending stocks (i.e. fast pyrolysis 

oils, some hydrothermal liquefaction 

oils, some catalytic pyrolysis oils) feed-

ing hydrotreating followed by cat- or 

hydrocracking, the risks are significant-

ly higher, including also understanding 

the impact of bio-oils on all refinery 

processes and meeting product quan-

tity and quality needs with feedstocks 

with less data on conversion behavior. 

Strategies for refiners
Major players in the Downstream in-

dustry are at institutional level looking 

to switch to an industrial and com-

mercial configuration where renewable 

fuels take a larger share, but have not 

yet adopted this option on a broad 

basis. There would be some incentives 

for refiners who want to move to biofu-

els and specifically the use of second 

and third generation of fuels for their 

production. 

Refining is a well stablished business 

and with a relatively standard configu-

ration and operations, so any industrial 

and commercial strategy for switching 

to a more renewable feedstock will 

need time to be implemented, adjust-

ing their plant to produce efficiently 

and train personnel accordingly. Refin-

ers are aware of the fact that this 

switch does not come without costs 

and they will need to make significant 

investments. 

Mr. Milanese suggests that European 

refineries need to monitor and consider 

in a broad basis the range of biocom-

ponents available for their industrial 

and commercial operations in a flexible 

manner. 

Options for refiners
At ERTC, Mr. Milanese addressed the 

range of different clean component 

options that refiners can exploit such 

as methanol and more sophisticated 

components Methanol or ethanol have 

been an option for refiners in America 

and is highly developed in the region 

due to the amount of resources avail-

able. In Europe, methanol will be hard 

to produce as it requires relevant land 

use. European policies and directives 

urge transport fuel suppliers to provide 

an increasing share of renewable and 

low-carbon fuels, including advanced 

biofuels, renewable transport fuels of 

non-biological origin, waste-based fuels 

and renewable electricity.

The European Union is encouraging 

research into renewable fuels and 

investment in innovation by supporting 

companies and research institutions 

financially.  European refiners will need 

to look at the entire fuel and energy 

value chain and seek alternative op-

tions that will be better suited to them.

Operational and commercial flexibility 

of European refineries is fundamental 

to establish a solid platform for the fu-

ture and it is very likely that it will im-

ply a radical reorganization in the light 

of more integrated energy companies.  

The future for refineries
Refiners are aware that the market is 

evolving and that their role is chang-

ing. It is as yet not clear when renew-

able fuels and components will take a 

significant role, but there is no doubt 

that renewables are taking over, and 

now more than ever, companies are 

working hard toward achieving cleaner 

production. There are numerous op-

portunities for European businesses to 

‘go green’ but that change needs to 

be embedded within an industrial and 

commercial strategy if they are to pros-

per and remain competitive.   

reneWaBle coMPonenTs In refInerIes
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By sara Ibrahim
elecTrIc MoTors effIcIency

at the last sPs IPc drives, Bonfiglioli launched a new electric 
motor series: the Bsr synchronous reluctance Motors

At the last edition of SPS IPC Drives, Bon-

figlioli launched a new series of electric 

motors: The BSR series. The new line is a 

Synchronous Reluctance Motor Technol-

ogy that reaches IE4 (Super Premium) ef-

ficiency class. Comparing it to the standard 

induction motor, the new reluctance motor 

combines the three-phase induction motor 

stator with an innovative rotor. The BSR 

series works with traditional inverters ACU 

410 series but with a dedicated Software.

This new motor series is available in six 

frame sizes from IEC71 to IEC132. The 

reluctance motor can be combined with 

Bonfiglioli standard gearbox. The new 

motor is designed and assembled in the 

Mechatronics Center of Rovereto, and the 

old and new technologies are combined 

to create the reluctance series. For the 

optimized control of the motor, a new 

dedicated internal software was created. 

High Efficiency and High Output
The new line has been launched with two 

different packages: 1) IE4 High Efficiency 

Package which is covering a power 

range from 0.37 up to 18.5 kW from size 

IEC71 to IEC132. 2) High Output Pack-

age, which provides the customer not 

interested in energy efficiency with more 

performance, in two ways: Same size and 

power range up to 18.5 kW, or a smaller 

frame size but same output power and ef-

ficiency of the Induction motor, which is 

a more compact system. 

In this way, Bonfiglioli is able to target 

new applications and market sectors, 

such as material handling for the IE4 High 

Efficiency Package, and for High Output 

Package more complicated applications 

needing torque and speed control.

Induction vs Reluctance Motors
The Induction Motors won’t be replaced, as 

the company’s objective is not to replace 

existing product lines, but to figure out 

new opportunities and new applications 

on the market. It’s important to point out 

that the software developed for the BSR 

series is very performant, allowing as many 

complicated applications as possible. This 

will allow a new market positioning, since 

reluctance motors currently available on 

the market are meant for entry level ap-

plications like pumps and fans. Bonfiglioli 

aims to find new application opportunities, 

in sectors like Packaging, Material Han-

dling and Textile. Its main goal is therefore 

to fully boost its market. 

A complex engineering
The complexity of the rotor inside the BSR 

motor, which is designed with a special 

shape that presents hyperbolic curves, re-

quired high engineering efforts to find the 

best matching between performance and 

industrialization.  The dedicated ACU SW 

for BSR series includes a new field-orient-

ed control method optimized for various 

type of applications. For this reason, de-

veloping a specific software was essential 

for vector control, with the addition of new 

functionalities in order to be very accu-

rate and to allow high torque generation 

also at low speed. With additional control 

software developments, even additional 

application will be targeted. 

Production expectations
Production expectations for next year will 

be around one thousand units but the aim 

is to increase the request more and more 

thanks to the growing customer under-

standing of the motor and control benefits. 

This technology is not only a mechatronic 

product release but can also improve the 

system design. Industrial applications can 

now include standard gearboxes, frequency 

inverters, and synchronous motors which 

are in between induction and servo motors. 

Bonfiglioli is very proud of this new motor 

technology that can represent a strong 

technology for the future.

IoT Philosophy
Bonfiglioli also looks at IoT and cloud 

platforms for predictive maintenance. 

The company had already the ability to 

sensorize some elements of the motion 

chain, like gearboxes, inverters, motors. 

Sensors allow to gather data and this is the 

first step to push concepts such as Energy 

Efficiency, Smart Factory, industry 4.0, IoT 

for predictive maintenance and many other 

essential and useful operations.  

 54829 at www.ee-bi.com
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The operation of an electric power genera-

tor produces large amounts of heat that 

must be removed to maintain efficiency. 

Depending on the rated capacity of the 

generator, it might be air cooled, hydrogen 

cooled, water cooled, or in the largest ca-

pacity generators, a combination of water 

for the stator windings and hydrogen for 

the rotor. Hydrogen cooling offers excel-

lent efficiency thanks to low density, high 

specific heat and thermal conductivity. 

However, hydrogen is highly combustible 

when mixed with air and can be danger-

ous if the concentration level builds in 

an unwanted area. Turbine generators 

will leak some hydrogen during normal 

operations and rely on proper ventilation 

to keep the hydrogen levels from being 

a safety and explosion risk. Thus, hydro-

gen gas safety is critical for power plant 

operators. Hydrogen molecules are very 

light, and small, and therefore hard to 

contain. Between outages, the wear and 

tear on valves, seals, and equipment can 

allow large leaks to form and hydrogen 

levels to build in areas that could impact 

plant safety. The amount of hydrogen 

added each day is carefully monitored. An 

increase in make-up hydrogen would need 

to be investigated to find the source of the 

leak. Traditional methods for LDAR tend to 

be slow and may not find the leak quickly 

enough to avoid a shutdown. A shutdown 

period could last two to three weeks, with 

multiple days dedicated to leak detec-

tion alone. The cost associated with an 

hydrogen leaK deTecTIon 

In a power plant, maintenance operations of hydrogen-cooled generators 
are a critical issue. finding and repairing hydrogen leaks from the 
cooling system through the use of optical gas imaging technologies has 
significantly improved the efficiency and performance of leak detection 

The GF343 is an optical gas imaging

camera that lets you see CO
2
 leaks quic-

kly, easily, and from a safe distance

Hydrogen gas safety is critical for power plant operators Optical gas imaging cameras allow you to detect even small 

leaks from a safe distance
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unscheduled shutdown can run into the 

millions of Dollars for an electric utility. 

The industry would prefer to perform Leak 

Detection and Repair (LDAR) online to 

avoid unscheduled outages, but up until 

now they were limited in the ability to find 

the source of a leak.

Traditional detection methods
Methods for detecting leaks range from 

using a soapy solution to create bubbles 

on each potential component to using 

microelectronic hydrogen sensors (sniffers) 

to detect hydrogen over a wide area. The 

soapy solution is sufficient for checking a 

single component but checking for a leak 

in an unknown location could take weeks. 

Also, this method only works for tiny 

leaks since too much hydrogen flow will 

push the solution aside without forming 

bubbles. The sniffer is a hand probe which 

produces an audio-signal when in proxim-

ity of a leak. Although this is a relatively 

affordable detection method, the sniffing 

test has some drawbacks. 

A new approach 
As a more recent evolution in gas detec-

tion technology, infrared cameras have 

become much more popular with mainte-

nance teams. Infrared or thermal imaging 

cameras as they are also called have been 

used successfully to detect insufficient 

insulation in buildings or find heat-based 

safety hazards in electrical installa-

tions. Optical Gas Imaging with thermal 

cameras came into use a few years ago, 

using SF6 as a tracer gas. However, some 

utilities have concerns with using SF6 as a 

tracer gas due to the cost, Global Warm-

ing Potential (GWP 23,000), and, in some 

cases, restrictions on expanded use of SF6. 

FLIR Systems partnered with the industry 

to develop a new generation of optical gas 

imagers using a tracer gas that eliminates 

those concerns. The new FLIR GF343 

optical gas imaging camera uses CO
2
 as 

a tracer gas, which is readily available at 

generating stations. CO
2
 is inexpensive, 

has a much lower GWP, and much fewer 

restrictions vs. SF6 on use. This will allow 

broader application of OGI for finding 

leaks.

Detecting CO
2
 tracer gas

By adding a small concentration of CO
2
 (< 

5%) as a tracer gas to the hydrogen supply, 

the generator will still operate at a safe 

and efficient level. This allows the opera-

tor and maintenance teams to monitor 

and check for hydrogen leaks during full 

operation. During tests in the US and Italy 

it was proven that the FLIR GF343 can 

visualize a small amount (~2.5%) of CO
2
 as 

a tracer gas in the system when there is a 

leak, therefore helping maintenance crews 

find and pinpoint leaks, tagging them for 

repair during shutdown, or for more imme-

diate repair of any significant leaks.

The benefits which the GF343 has to offer 

over other detection technologies, is that 

leak detection can now be performed 

under full operation, therefore saving time 

and money by reducing shutdown time. 

Shutdown time could be reduced by two 

or even three days and for each day of 

shutdown costing ~$80,0000- 100,000 

(depending on type and size of generator), 

the payback and return of investment by 

using CO
2
  as a tracer gas and the FLIR 

GF343 CO
2
  camera is significant. But 

small leaks are not only very frequent; 

they can also turn into large leaks. With 

the FLIR GF343, maintenance teams can 

limit the atmospheric hydrogen concen-

tration below the explosion limit in time.

How the FLIR GF343 works
The FLIR GF343 camera uses a Focal Plane 

Array (FPA) Indium Antimonide (InSb) 

detector which has a detector response of 

3-5 μm and is further spectrally adapted 

to approximately 4.3 μm by use of cold 

filtering and cooling of the detector by a 

sterling engine to cryogenic temperatures 

(around 70°K or -203°C). The spectral 

tuning or cold filtering technique is critical 

to the optical gas imaging technique and, 

in the case of the FLIR GF343 this makes 

the camera specifically responsive and 

ultra-sensitive to CO2 gas infrared absorp-

tion. Practically, the background energy, 

such as from the sky, ground or other 

sources in view of the camera, is absorbed 

by the gas. The camera shows this energy 

absorption by way of thermal contrast in 

the image. The camera not only shows the 

spectral absorption but also the motion 

of the gas, hence you visualize the gas as 

a ‘smoke’ plume. The GF343 has an addi-

tional frame subtraction technique which 

enhances the motion of the gas. The High 

Sensitivity Mode (HSM) has been the 

cornerstone of detecting the smallest of 

leaks. HSM is in part an image subtraction 

video processing technique that effective-

ly enhances the thermal sensitivity of the 

camera. A percentage of individual pixel 

signals from frames in the video stream 

are subtracted from subsequent frames, 

thus also enhancing the motion of the 

gas and improving the overall practical 

sensitivity of the camera and the ability 

to pinpoint the smallest of CO
2
 gas leaks, 

even without the use of a tripod.  

 54834 at www.ee-bi.com

A sniffer must be held in exactly the right 

spot to detect a gas leak. Optical gas 

imaging cameras can detect gas leaks 

anywhere within their field of view
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OIL PIPELInES 
Crude oil pipelines have been realized 

with 10-20 stations on one line and 3-6 

centrifugal pumps for each station.

The crude oil pipeline to transport from 

Daqing oil field to refineries in northeast 

of China, operating since 1970 (Fig.1), had 

the following features: 

 2000 km long.

 720 mm diameter.

 Design capacity 20million tons/year.

Centrifugal pumps were driven by tradi-

tional electric motors, with constant speed 

and frequency (Fig.2). When the  transpor-

tation flow is steady, the advantages  are:

 Simple structure.

 Easy manufacture.

 Reliability service.

 Low-cost.

 Durable and  high-efficiency.

 Good performance.

The initial requirements were related to an 

operation mode of batch transportation of 

crude oil delivery order.

A long experience evidenced that the an-

nual average transmission was 65% of the 

design capacity and under 50%   during 

some months. 

The differences of oil properties (viscosity) 

between batch transportation of crude oil 

required the pump to:

 Start and stop the pump frequently.

 Be adjusted to consider the transport 

friction of oil.

 Face potential operating risks.

The maintenance engineering team 

proposed to modify the existing plant as 

an example to introduce and analyze the 

energy efficiency after the installation of 

variable frequency control system in an oil 

pump drive unit.

Certain effects can be achieved with a 

reasonable retrofit by a frequency control 

system by reducing:

 Maximum section of flow.

 Operating costs.

 Security risk during the process of 

order delivery. 

 Pump start or stop switch process.

Compared to the original design the need 

of operating  conditions with  variable flow 

rates became more  common .

The energy consumption  is  affecting  

the  economy of the production, associ-

ated to a shorter pump life expectation 

and  also MTBM (Mean Time Between 

Maintenance). 

Considering that   similar plants run 

about 6000 hours per year the energy 

consumption deriving is  4.4×109 kWh, 

it becomes a significant impact for the 

operating costs.

Therefore it is important for the oil compa-

nies to look for solutions to operate with a 

lower power consumption.

Machinery and Control
The oil transportation systems use mainly 

centrifugal pumps. The control of the flow 

rate is normally made by:

 Operation with one or more pumps.

 Adjusting the outlet valve opening on 

each pump.

 Shutting down the pump when the 

requested capacity has been shipped.

The increasing need of variable operat-

ing conditions has brought to investigate 

the solution like the variable speed of the 

motor.

The first control with throttling is easier, 

but it can waste a significant amount of 

energy.

By changing the motor speed, in this 

case by varying the frequency, it is possi-

energy saVIng In crude oIl PuMPs 
By liu guohao, Petrochina Pipeline company
     lin song, Petrochina Pipeline company
     andrea fusi, csT compression Technology services

upgrading on oil transportation in china is made using variable speed drives for energy 
saving, reduced maintenance activities and increased reliability of the machines

Fig.1: Pipeline construction
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ble to optimise the working conditions of 

the pump and give the capacity required 

at that time, with the advantages of:

 Wide governing scope.

 Reversible solution.

 Conditions with a few failures for the 

pumps. 

PROJECT EXECUTIOn
Variable Frequency Equipment
Other devices also need  to be modified 

for a full application of the equipment and 

instruments for a proper operation. 

The execution required:

 A room for the new frequency control 

devices.

 The motor speed signal into the con-

trol system of the station control room 

and the log display.

 The control of the motor speed and 

valve opening by using the existing 

pressure signal that comes from the 

station control system.

Ten months were needed for the pro-

curement of the material required. The 

activities have been carried out as long as 

possible with the plant running,  while in 

parallel dedicating resurces and efforts to 

carry out  the electrical parts, representing 

the main changes.

After the whole modifications, a thorough 

program of measurements  has been 

made  to have the necessary results to   

confirm the good selection.

In fact these improvements opened the 

door for other pipelines to further get 

energy and maintenance savings and thus 

increasing the revenues.

COST IMPACTS
Energy  
In this case the variable speed has been 

obtained with a high voltage variable 

frequency control system. 

Considering the importance of the new 

applications, the engineering mainte-

nance team with the machinery suppliers, 

defined the methods to properly control 

the effectiveness of the new arrangement 

and energy savings.

The economic analysis evidenced that 

after installing the inverter in the pipe-

line oil pump unit, the efficiency of the 

delivery system has been significantly 

improved.

This method strongly reduces energy 

waste. From year 2008 and 2009, accord-

ing to the throttling data calculated each 

month, this pipeline system was actually 

saving a 3,820,300 kWh, equivalent to 

1276 tons of standard coal. Assuming the 

company average power price of 0.797 

Yuan/kwh in year 2009; the annual saving 

would be 3.045 million Yuan (300000 €). 

The Return on Investment (ROI)  of 

the inverter equipment was  two and a 

half years. 

Maintenance 
The maintenance strategy of the plant 

was of the preventive and planned type, 

including when necessary some emer-

gency failure or repair situations.

The plant required a shutdown of 

about four month every year, due to 

the availability of more machines in 

the same station, to conditions of cold 

season obliging to keep the plant down. 

Another important part was due to the 

maintenance and reconditioning activi-

ties (Fig.2).

The parts that needed more attention were 

those involved by the wear due to the 

contact with the oil trasported, both in the 

pump and also on the pipeline. Vibrations 

and noise were also  arising problems due 

to the heavy operation of the pumps.

After the intervention with the variable 

speed there was not anymore the need 

to shut down the pump so often and 

therefore the MTBM is strongly increased 

together with the availability of the plant.

Maintenance costs have been reduced 

because of a better organization of the 

activities, exploitation of parts of machin-

ery and plant. That was a further econom-

ic advantage to the financial operation of 

the oil transportation.

COnCLUSIOnS
High voltage variable frequency transfor-

mation has good effects on the pipeline 

oil transportation systems. 

From one side, not only the advantages 

were significant for the plant, but also 

for the definition of more advantageous 

solutions to be used for other existing oil 

transportation pipelines.

It can reduce the operating costs for the 

oil companies, and also generate indirect 

economic benefits, including impact 

reduction on the mechanical parts, reduc-

tion of wear and noise. It allows to extend 

the MTBM, life expectation and other 

aspects for oil pump units. 

Fig.2: Centrifugal pump Fig.3: Pumping station
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New energy innovations will be centered 

on digital technologies and the strategic 

use of data, according to a new research 

recently published. A shift is coming in the 

energy industry from a focus on hardware 

to the increased importance of software 

in order to make systems more efficient, 

resilient, and digital. 

Digital Energy Technologies
Digitalization of Energy Systems, a report 

by Bloomberg New Energy Finance (BNEF), 

predicts significant shifts in the intelli-

gence of digital technologies used in en-

ergy from today to 2025, and a big change 

in the sectors of the energy system that 

most benefit from these technologies. 

Today, the biggest use of digital tech-

nologies like sensors, data collection 

and analytics in the energy sector is to 

improve the bottom line of fossil fuel 

generators. Revenue for digital services for 

fossil fuel operation and maintenance, or 

O&M, are estimated to be $24 billion in 

2017 – some 44% of the total market size 

for digitalization measured by BNEF.

However, as natural gas and coal plants 

come offline, and those that remain 

become digitalized, the opportunities for 

new revenues from the fossil fuel sector 

will shrink. By 2025, digital technologies 

will be more intelligent and more capable, 

helping home owners that own rooftop 

solar, batteries or EVs (often termed ‘pro-

sumers’), to become more autonomous 

and derive greater value from these assets. 

This could be through trading energy with 

neighbors or better management of peak 

power prices. 

Main challenges
Digital technologies like big data, analyt-

ics and machine learning, blockchain, 

distributed energy resource management, 

and cloud computing, can help overcome 

some of the key challenges in the energy 

sector –  most notably intermittency, ag-

ing grids, balancing distribution-connected 

generation, managing consumer self-

generation, and coping with increasing 

system complexity. 

“Countries with high penetration of 

distributed renewables, good communica-

tions network infrastructure, and robust 

venture capital investment in digital 

technologies are likely to take rapid 

advantage of energy digitalization,” said 

Julia Attwood, associate on the emerging 

technology analysis team and lead author 

of the report. “Italy, for instance, is one of 

the global leaders in small-scale PV, has 

almost 100% high speed network cover-

age, and supportive regulation for digital 

technologies,” Attwood added.

The U.S. will also do well, having long 

been a leader in digital technologies 

and early-stage fundraising. Australia, 

although ranking lower today, will move 

near the top of the group in 2025 due 

to high forecast levels of decentralized 

energy production. In emerging markets, 

countries that have beneficial government 

policies, foster innovative start-ups and 

are rolling-out network infrastructure are 

likely to digitalize soonest – for example 

Chile, Indonesia and Nigeria. 

Which motivations?
The motivation for industry digitalization 

will be different for each player. Genera-

tors and ‘prosumers’ are motivated by cost 

reduction, additional revenue streams and 

new services. Utilities face pressure from 

customers, government policy and regula-

tion to improve their businesses. 

a dIgITalIzed energy secTor
digital technologies will be the centre of the energy revolution and a significant 
shift towards intelligent energy systems and software is predicted from today 
to 2025, according to a report by Bloomberg new energy finance (Bnef) 

Market size for 

digital technolo-

gies in energy

Source:  

Bloomberg New 

Energy Finance
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“New records in renewable electricity 

generation”– “Wind and solar yesterday 

covered lion’s share of energy demand” 

– media and the internet are not short of 

success messages on renewable energy 

generation in Germany. But this apparent 

good news has a downside, too: With an 

increasing share of renewable energy, es-

pecially wind and solar power, the volatil-

ity of energy generation increases. Peaks 

in energy supply are so high that up to 

5 billion kWh of renewable electricity 

have to be cut off per year because the 

grid cannot accommodate it. At the same 

time, the nation struggles with meet-

ing its climate goals due to the ongoing 

emissions from coal power plants that 

are needed in order to ensure the energy 

supply on windless nights. Thus, while 

on 1 January 2018, according to “Agora 

Energiewende” more than 95 % of the 

electricity in the German grid came from 

renewable sources, on 24 January 2017 

more than 90% of energy demand had to 

be covered by conventional power plants, 

according to BDEW. 

Guaranteeing 24/7 energy supply
So far, this “conventional reserve” is the 

only way to secure a 24/7 energy supply 

all year round. Expanding the renewable 

generation capacities with a geographic 

spread so that always somewhere the 

wind is moving a windmill or the sun is 

shining on a photovoltaic plant takes a 

long time and leads to increasing over-

production on windy and sunny days.

The existing storage capacities such as 

pumping plants and reservoirs are limited 

and in Germany almost exhausted. Bat-

tery technology is being pushed, but 

scalability is restricted and the con-

sumer uptake of electric mobility is slow. 

Moreover, in order to level out summer/

winter fluctuation in renewable energy 

generation, long-term storage is required.

Potential alternatives: Power-to-X
Therefore, researchers and industry are 

looking for alternatives. “Power-to-X” 

is one of the hot topics of the day – a 

vision moving towards application. The 

basic idea: Unused electricity is used to 

ElEctricity as a (chEmical) rEsourcE

reconverting to energy unused electricity for chemicals production – that can be stored 
without significant loss, it’s the idea behind the Power-to-X process. this makes it a 
substantial alternative to renewable energies for green energy supply and storage

By Dr. Kathrin rübberdt, achEma communications

Dr. Kathrin rübberdt,  
achEma communications
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produce chemicals that can be stored 

without significant loss and can either 

be reconverted to energy or used as a 

basic resource for the chemical industry. 

This is more than just a technological in-

novation – it will change businesses and 

value chains fundamentally. As sectors 

such as electricity, gas, mobility and the 

chemical industry become more integrat-

ed, new cooperations are essential.  

The “traditional” conversion path of 

electricity to energy-rich substances is 

the electrolysis of water. Hydrogen has 

multiple potential uses, making it a flex-

ible and versatile energy store, especially 

as it can – at least to a certain limit – be 

coupled with existing gas infrastructures. 

So far, however, the technology is not 

competitive. Projects such as HYPOS – 

Hydrogen Power Storage & Solutions East 

Germany e.V. are taking up the challenge 

to find the most cost-efficient pathway 

and create a showcase by combining 

technological innovations and existing 

networks and infrastructure.

Current “Power-to-X” concepts take 

the approach one step further: They use 

renewable electricity to produce not only 

hydrogen, but by drawing on CO
2
 as an 

additional readily available resource, they 

synthesize methanol or more complex 

molecules such as synthetic fuels. This 

could provide the opportunity to kill 

two birds with one stone: By producing 

carbon-neutral fuels, greenhouse gas 

emissions from the mobility sector could 

be drastically reduced long before the 

onset of the era of electric mobility.

Great challenge
What sounds so easy in theory, however, 

poses big technological challenges: The 

conversion of CO
2
 requires a lot of ener-

gy and/or highly sophisticated catalysts. 

Technology development is going at full 

blast: The Federal Ministry for Research 

and Education has launched the funding 

program “Kopernikus”. It is divided into 

four topics: New grid structures and 

systems integration addresses questions 

of infrastructure and its interlinking. A 

project on industrial processes focuses 

on “demand side management”, mean-

ing possibilities to adjust production 

processes based on available electricity. 

And in “Power to X”, 64 project partners 

from industry and research organizations 

are looking for the most effective solu-

tions: Does the transformation of water 

and CO
2
 via (co-)electrolysis to hydrogen 

or synthesis gas – platform chemicals 

with a plethora of uses – pay off? Should 

hydrocarbons or oxo-compounds for 

mobility or chemicals such as long-

chain alcohols for the chemical industry 

be the goal? In the course of Kopernikus 

P2X, coordinated by DECHEMA, RWTH 

Aachen and Forschungszentrum Jülich, 

a range of technical solutions will be 

developed, and different pathways will 

be evaluated. 

If these technologies become success-

ful – and experts certainly expect this 

to happen – an unexpected challenge 

might arise: So far, CO
2
 conversion tech-

nologies depend on punctual sources. 

One day, if CO
2
 conversion is a standard 

addition to any CO
2
 emitting plant, CO

2
 

might actually become a scarce re-

source. The Swiss company Climeworks 

is setting forth to address this problem: 

They have developed a technology to 

capture CO
2
 from air and are aiming at 

capturing 1% of global CO
2
 emissions 

from the air by 2025, says Dr. Jan Wurz-

bacher, Managing Director.

But is the success of Power to X tech-

nologies up to engineers and scientists 

alone? No, say experts almost unequivo-

cally. Dr. Ralph-Uwe Dietrich, Deutsches 

Zentrum für Luft- und Raumfahrt e.V., 

warns: “Without strong political author-

ity the market introduction of power-

to-X will not start.” And Dr. Max Peiffer, 

Assmann Peiffer Attorneys, adds: “The 

current energy legislation does not 

provide a proper framework for Power-

to-X-systems. The legislator needs to 

implement changes.”  

 54840 at www.ee-bi.com

Achema Congress  
Sessions

Visit the ACHEMA congress ses-

sions “Future energy supply” and 

“Electricity as a resource” to learn 

more about technical solutions. The 

plenary lecture “Sustainable Chemi-

cal Value Chains: New Perspectives 

for Sector Coupling” on Wednesday, 

13 June 2018, by Walter Leitner, 

Max Planck Institut für chemische 

Energiekonversion, Mülheim/D and 

RWTH Aachen/D, and Markus Steile-

mann, Covestro AG, Leverkusen/D, 

will show how partnerships between 

industry and science can promote 

this development.

026-037_EE April 2018.indd   27 22/03/18   11:11



28 | energy efficiency April 2018

One of the most basic ways to conserve 

energy is to extend the useful service 

life of valuable assets. It is not necessary 

to look farther than the energy industry 

itself to find millions of euro’s worth of 

key assets that are in use, on standby, 

or temporarily in storage until a brighter 

day on the market. In the manufacturing 

industry, conservation of materials, time, 

and labor is perhaps no less important 

to successful business. Finding the most 

efficient, cost-effective, and (where possi-

ble) environmentally friendly way to pre-

serve goods and assets is an important 

key to maximizing ROI in both sectors.

The problem of rusty resources
Corrosion is a major enemy of energy 

industry assets. This can be true whether 

the situation is a new power plant under 

construction, a refinery in operation, or a 

drilling rig that needs to be mothballed. 

In each case, the loss from rusted assets 

sitting unused for long periods of time 

can be drastic. This is not only in terms 

of the parts’ monetary value, but also in 

terms of lost downtime if, for example, a 

spare part is suddenly needed and found 

to be too rusty to install and use safely.

In the manufacturing sector, freshly 

machined metal surfaces are particularly 

susceptible to corrosion, and production 

is often interrupted by multiple steps 

of cleaning and rust prevention. During 

shipment, metal parts are subject to 

uncontrolled environments where high 

humidity or temperature changes may 

cause condensation inside the packag-

ing, leaving a corroded surface for the 

customer to unhappily discover.

Conserving resources
Traditional methods for preserving large 

assets in the energy industry can be 

hazardous or time, labor, and energy in-

tensive. For example, nitrogen purging is 

an effective but dangerous way to protect 

large void spaces from corrosion by es-

sentially removing all oxygen. However, 

a leak can be life-threatening to unwary 

personnel entering the space; it will also 

require nitrogen reapplication. Dehumidi-

fication systems discourage corrosion by 

removing moisture from the air, requiring 

a constant source of electricity to main-

tain a dry environment. Both nitrogen 

and dry air systems can be expensive to 

install and maintain.

Advantages of VCI technology
Major energy companies around the 

globe are taking more and more advan-

tage of the energy, environmental, and 

practical advantages of Vapor Corro-

sion Inhibitor (VCI) technology for asset 

preservation. The fogging of a waterborne 

maXimizing corrosion ProtEction EfficiEncy

asset and goods preservation is a basic tenet of resource conservation. 
more environmentally friendly, efficient, and cost-effective methods 
for corrosion protection make it even more attractive

By Julie holmquist, content Writer at cortec corporation

Julie holmquist,  
content Writer at cortec corporation

Packaging metal parts in VCI film is an 

efficient way to eliminate rust without 

the use of oil-based rust preventatives
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VCI material into a void space (e.g., large 

equipment interiors and piping) can com-

pletely replace nitrogen purging or en-

ergy intensive dehumidification systems. 

After fogging is complete, the openings 

are capped so that VCI molecules are 

trapped inside. These molecules are at-

tracted to and adsorb on metal surfaces 

in a molecular layer that protects both 

ferrous and non-ferrous metal surfaces 

from corrosion throughout the system in-

ternals. The waterborne VCI is biodegrad-

able and leaves a thin self-healing film 

that often does not need to be removed 

before equipment use.

VCI plastic film can be used to shroud 

and protect equipment external surfaces 

with the same basic technology. It is 

also useful for protecting critical and 

operational spares or smaller parts down 

to nuts and bolts. VCI molecules com-

pounded into the polyethylene (PE) film 

evaporate out of the film and condense 

in a protective layer on metal surfaces 

inside the package, similar to the action 

of waterborne VCI in equipment inter-

nals. When the part is unwrapped, it can 

be easily installed without extra cleaning 

or degreasing required. VCI technology 

is relatively convenient to apply and 

remove for layup of large assets or basic 

spares and is also typically very cost-ef-

fective compared to other, more cumber-

some, layup systems.

In manufacturing, VCI PE film is joined 

by VCI coated paper to protect metals 

from corrosion while minimizing process 

steps. Rather than having to dip metal 

parts in a rust preventative immediately 

after machining and then having to clean 

the rust preventative off before the next 

stage of processing, workers can simply 

place in-process parts in a bin lined with 

VCI paper or film and allow the vapors 

to perform their corrosion inhibiting ac-

tion. The same materials can be used to 

package parts for shipment so that the 

customers receive finished goods in like 

new condition without having to clean 

off rust preventatives (saving labor time) 

and dispose them as hazardous waste 

(saving disposal costs). Many VCI films 

and papers are recyclable.

More environmentally friendly rust 
preventatives
In some situations, a rust preventative 

is still the preferred method of protec-

tion. However, thanks to environmen-

tally- and user-friendly innovation, 

water-based and biobased alternatives 

to hazardous petroleum-based rust 

preventatives are now a viable op-

tion. Developed by environmentally-

conscious Cortec Corporation, VpCI-377 

leaves behind a very thin unnoticeable 

dry film that can in many cases be left 

on the metal or painted over. For added 

sustainability Cortec’s BioCorr rust pre-

ventative contains 64% USDA certified 

biobased content. This replacement of 

hazardous mineral oils with renewable 

raw materials eliminates expensive 

disposal costs and reduces the use of 

non-renewables. Parts dipped in BioCorr 

are protected with a very thin dry film 

that can be easily rinsed off with water.

Forging new ground in recycling
In addition to developing viable alterna-

tives to hazardous petroleum based rust 

preventatives, Cortec has also found 

ways to make its own processes more 

environmentally friendly. Reprocessing 

programs at its two VCI film plants (one 

in the US, one in Croatia) reduce waste 

by reprocessing and incorporating VCI 

film scrap back into virgin film at up to 

20% to maintain quality requirements. 

Cortec has also launched a program 

to accept back its used VCI film from 

customers and incorporate it into new 

film. In addition to being environmen-

tally responsible, customers receive a 

company credit for participating in the 

program.

A rational choice for corrosion 
protection
Corrosion protection is a rational aspect 

of conserving energy, time, and physical 

resources. VCI technology along with 

renewable, water-based, and recyclable 

materials minimize hazardous waste 

while maximizing the ease and efficien-

cy of protecting assets.  

 54845 at www.ee-bi.com

A biobased, 

dry film rust 

preventative 

is a much ti-

dier and more 

renewable 

alternative 

to hazardous 

oil-based rust 

preventatives

VCI film producer Cortec Corporation demonstrates efficiency and 

environmental concern by repurposing tons of used VCI film and/or 

production scrap to create new corrosion inhibiting packaging material
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Harnessing the power of wind has been 

used over many years, for example, to 

power windmills and sailing ships. Today, 

generating power is the most important 

use of wind energy. Wind turbines are 

used onshore and offshore for power gen-

eration. The rotor towers of these major 

plants weigh dozens of tons and reach up 

into the sky. Their average rotor diameter 

is approx. 110m, the average hub height 

is approx. 130m. If such equipment fails, 

a high financial cost is incurred. Cranes 

and other machines are normally unavail-

able at short notice. Particularly offshore 

farms are not easily accessible at any 

time of day or night. Due to wear and 

the complexity of plants, in addition to 

environmental influences, there are also 

a number of possible problems such as 

shaft issues, gear faults, gear wheel wear, 

material fatigue, imbalance, temperature 

differences, lubrication faults and bearing 

clearances, which do not only impede 

smooth operation but might also involve 

other subsequent or secondary damage. 

Predictive Maintenance plays an es-

sential role here. Proactive monitoring 

based on precision sensor technology has 

already begun to be used in the produc-

tion process and continues in test benches 

and real-time monitoring during turbine 

operation. Wear of parts or deviations in 

production should be recognized before 

catastrophic damage occurs. Therefore, it is 

possible to intervene long before the parts 

fail or tools begin to wear out. Not only can 

current states be documented, but trends 

and changes in measurement data can 

be analyzed and evaluated. Maintenance 

becomes predictable and sudden failure or 

downtime of these large plants is reduced 

to a minimum. This is how productivity 

can be increased while efficiently using 

resources and saving money.

Modern and innovative sensor solu-

tions from Micro-Epsilon enable reliable 

measurements and targeted evaluation 

of a considerable amount of critical 

data. In a wind turbine, the offset of the 

coupling ring, gap measurement of the 

plain bearing, temperature monitoring of 

the generator and air gap monitoring in 

the generator are, amongst other things, 

critical factors.

rEliaBlE insPEction of WinD turBinEs

Wind turbines require 24/7 monitoring to avoid lightning, defective 
rotor blades or tower movements. targeted monitoring using modern 
sensor technology reduces the costs of maintenance and servicing

Due to safety and cost reasons, wind turbines require 24/7 

monitoring. Precision sensor technology from Micro-Epsilon 

is already used during production as well as in the real-time 

monitoring of active plants

When measuring the offset of the coupling ring, eddy current 

sensors determine the distance, while measuring onto the 

metallic coupling ring
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Offset measurement    
of the coupling ring
Above 100 meters, enormous wind loads 

act on the rotor blades, housing and tower. 

Therefore, gearbox and generator have an 

elastic bearing. This is why couplings in 

wind turbines must balance the relative 

movement of the gearbox and generator. 

When measuring the offset of the cou-

pling ring, eddy current sensors determine 

the distance, while measuring onto the 

metallic coupling ring. This leads to the de-

termination of the load profile. Monitoring 

the measured values is required in order 

to avoid unnecessary wear of couplings, 

bearings and shaft seals or, in extreme 

cases, serious damage to the wind turbine. 

The measurement is carried out in different 

directions – in the axial, radial and tangen-

tial axes. The eddyNCDT 3001 and 3005 

eddy current sensors are temperature-

compensated and so offer high stability, 

even in strongly fluctuating ambient 

temperatures. They are factory-calibrated 

for ferromagnetic and non-ferromagnetic 

materials, which eliminates the need for 

field calibration of the sensor.  Due to fac-

tory calibration, eddyNCDT 3001 and 3005 

sensors offer high accuracy and tempera-

ture stability, making them particularly 

well suited to continuous operation in 

industrial environments. The sensors can 

be rapidly exchanged due to, amongst 

others, their M12 housing. They are robust, 

protected to IP67 and their compact de-

sign allows them to be integrated into the 

smallest of installation spaces. The sensors 

are therefore ideal for predictive wear and 

condition monitoring tasks. 

Gap measurements    
in plain bearings
Hydrostatic bearings are used in large 

plant and machinery such as stone mills, 

telescopic installations and also wind 

turbines. The task is to monitor the gap 

size between the bearing surface and the 

shaft. In the lubricating gap is an oil film 

which prevents direct contact between 

the bearing surface and the shaft. In the 

case of a malfunction in the hydraulics, 

the oil pressure can rise and, in extreme 

cases, the gap will close. This would lead 

to damage of the bearing and in turn to a 

possible plant failure. Therefore, the sensor 

is mounted horizontally to the bearing 

shoe. It measures through the oil film and 

the plant bearing directly onto the shaft. 

Here, eddyNCDT 3001 and 3005 non-

contact eddy current displacement sensors 

are used. They stand out due to a robust, 

compact design with integral controller. 

Eddy current sensors from Micro-Epsilon 

are often used in applications where harsh 

ambient conditions are present and where 

maximum precision is required. 

Air gap monitoring    
in the generator
With very large generators and electric 

motors, it is important to determine 

the radial run out of the rotor inside the 

motor compared to the stator. Due to 

imbalances during operation which could 

be due to wear caused by extreme wind 

and weather conditions, the rotor might 

touch the stator. This could lead to cata-

strophic failure. This is why optical and 

capacitive sensors are used to measure 

the distance between the stator and rotor 

and to monitor the rotor gap whilst the 

motor is in operation. The sensor technol-

ogy is based on capacitive sensors with a 

measuring range of 0 to 8mm.

 Capacitive sensors from Micro-Epsilon are 

designed for non-contact measurement of 

displacement, distance and position. They 

stand out due to long-term stability, reli-

ability and temperature stability. During air 

gap monitoring in a generator, the average 

temperature is approx. 120 °C. However, 

modern and innovative Micro-Epsilon 

sensor technology enables highly precise 

measurements under extreme conditions. 

The sensors used are specially adapted to 

measurements in a generator. They are 

resistant to vibration and are protected 

by a special housing. Their unique, triaxial 

design enables flush installation into 

electrically conductive materials as the 

guard ring electrode and grounding are 

also located on the front edge of the sen-

sor alongside the measurement electrode. 

Capacitive sensors from Micro-Epsilon 

stand out due to their high electromag-

netic compatibility. Exchanging the sensors 

does not require any new recalibration 

whilst conventional systems were subject 

to complex calibration and linearization 

procedures.

Not only in wind turbines but in almost 

any application in diverse industries, inno-

vative sensor technology prevents repairs, 

reduces failures, helps to predict mainte-

nance cycles and reduces costs.  

 54846 at www.ee-bi.com
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200-watt Development system
for Wireless Power transfer

Würth Elektronik eiSos and Infineon 

Technologies AG are offering a 200-

watt development system for wireless 

power transfer. What makes the devel-

opment kit innovative is that the link 

between the transmitter and receiver 

coils can be used to transfer not only 

power but also data. The 760308EMP-

WPT-200W development kit comprises 

a power supply, a transmitter unit and a 

receiver unit, and is a new and power-

ful solution thanks to the products from 

Würth Elektronik and Infineon (MOS-

FETS, drivers, microcontrollers, volt-

age regulators). The transmitter side 

consists of a full bridge and a resonant 

circuit made up of the WPT coil and 

the resonant capacitors connected in 

series. Due to the phase shift between 

voltage and current in the resonant 

circuit, the system operates in zero 

voltage switching (ZVS) mode. The 

result is a very high level of efficiency 

for the overall system. Thanks to the 

AM modulation of the alternating field 

between transmitter and receiver, any 

data can be sent from the receiver side 

to the transmitter side.

 Ô Würth Elektronik eiSos 
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hydraulic hose
Designed for tough applications 

Eaton’s range of hydraulic hoses has 

been expanded with the launch of the 

Dynamax EC881 hose series. Quali-

fied to 1 million impulse cycles, this 

new two wire-braided hose has been 

designed to last and withstand tough 

applications. Intended for deployment 

in mobile applications such as compact 

construction equipment, agricultural ve-

hicles, aerial lift platforms and forestry 

machines, this hose is also suitable for 

industrial applications such as hydraulic 

presses. In today’s productivity driven 

environment, owners and operators 

simply cannot afford machinery down-

time. It is therefore imperative that 

OEM designers and engineers design 

for reliability. Impulse cycle capabili-

ties are a key measurement in terms of 

life expectancy. Standard EN857 Type 

2SC hoses are qualified up to 200,000 

impulse cycles. The new EC881 series 

from Eaton exceeds this standard by five 

times. This durability helps decrease 

maintenance costs, improves safety 

and minimizes downtime. The EC881 is 

eight times more resistant to abrasion 

than conventional synthetic covered 

hoses, ultimately leading to less failures 

and improved machine up time.

 Ô Eaton Hydraulics

 54215 at www.ee-bi.com

X-in-Board technology 
for combining technologies in standard PcBs

AT&S has various special processes, 

materials and technologies that are 

optimized for specific requirements like 

high-density wiring, enhanced thermal 

performance or high frequency (HF). Yet 

many customers’ designs often only 

require these high-performance but 

more expensive technologies in small 

areas of the PCB. So it makes sense to 

combine low-cost standard boards with 

the relevant higher-priced, high-end 

technologies – but only where they 

are needed. AT&S meets these require-

ments with its X-in-Board concept. 

X-in-Board enables a combination of 

different technologies and materi-

als within any common PCB, such as 

a standard FR4 board or multi-layers 

with vias (connections between lay-

ers) and PTHs (plated through holes). 

The principle is that the main board 

is combined with a high-performance 

inlay, e.g. to optimize heat dissipation, 

HF characteristics or wiring density. As 

a result, in applications such as servers 

or notebooks, elements with high-

density wiring (multi-layer inlays) can 

be partially integrated directly into the 

overall structure, so the customer can 

reduce the overall PCB thickness.

 Ô AT&S

 54848 at www.ee-bi.com
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scalable automation technology 
for renewable Power and microgrid markets 

Emerson launched automation technol-

ogy for utilities and independent power 

producers that rely more and more on 

diverse renewable energy sources and that 

serve the fast-growing microgrid market. 

Its new, modular Ovation OCC100 control-

ler cost effectively extends Emerson’s 

proven Ovation™ control technology by 

managing the flow of energy from various 

sources to ensure continuous, reliable 

generation for these emerging industries. 

This small footprint, scalable technology 

is also well-suited to critical water and 

wastewater applications. With renewable 

electricity capacity expected to expand 

by over 920 gigawatts – an increase of 

43 percent – through 2022, according 

to a 2017 International Energy Agency 

report, the OCC100 controller is particu-

larly attractive to power generators with 

growing and diverse renewable generation 

portfolios (including hydro, solar and wind) 

and microgrids that rely on a variety of 

distributed energy resources. The OCC100 

offers remote monitoring and control 

capabilities for wind farms spread out over 

a wide geographic area and the ability to 

operate in the higher ambient tempera-

tures associated with solar facilities.

 Ô Emerson Automation Solutions

 54849 at www.ee-bi.com

computer-on-modules
Designed for Extreme temperatures

Kontron announced two new modules 

in the Qseven form factor at embedded 

world 2018. Depending on the require-

ments, the Qseven-Q7AL module is 

available with Intel Atom®, Pentium® 

or Celeron® processors, the Qseven-

Q7AMX7 module uses the Cortex® 

A7 processor. Both modules support 

the Qseven 2.1 specifications and are 

designed for use in industrial environ-

ments and at extreme temperatures. 

Kontron supports the Qseven form 

factor to address the installed user base 

of Qseven to provide a migration path 

towards modern CPU technology using 

Kontron products. Kontron will show-

case the modules at embedded world 

2018, Hall 1, Booth 478. The Qseven-

Q7AL module is available with Intel 

Atom® processors E3930 (Dual Core), 

E3940 (Quad Core) und E3950 (Quad 

Core) with up to 2.0 GHz. Thermal 

Design Power (TDP) ranges from 6.5 W 

to 12 W. Optionally, the module can be 

equipped with Intel® Celeron® N3350 

(Dual Core) or Intel® Pentium® N4200 

(Quad Core) processors. These offer 2.4 

GHz at 6 W TDP or 2.5 GHz at 6 W TDP, 

respectively.

 Ô Kontron
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latching solenoid Valve
ideal for Power sensitive fluidic control

Lee Products has introduced a new 

Latching Solenoid Valve which is 

ideal for power sensitive fluidic con-

trol in oil tool, aerospace and high 

performance automotive applications, 

or wherever control systems would 

benefit from reduced power consump-

tion and lower heat generation. Un-

like traditional solenoid valves which 

require continuous voltage to be 

activated from their natural state and 

therefore consume more energy, this 

magnetically latched design valve 

requires only a momentary pulse to 

switch and remain ‘in-state’ (open 

or closed). Thanks to the permanent 

magnets within the coil design the 

valve consumes less than 1 joule, of 

energy to be activated (and remain 

switched on). This is compared to 

a standard spring loaded 12v sole-

noid valve with a 26 ohm coil which 

would require around 5.5 Watts to 

open and about 0.35 Watts to hold it 

in the open position. The result is a 

significant reduction in overall power 

consumption and heat generation, 

particularly when extended periods of 

operation are required. 

 Ô Lee Products

 54851 at www.ee-bi.com
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Power supply 
reaches gold Efficiency level 

Tumbler Technologies + TRUMPower 

introduces the 400W TIPC400-FXG, 

which has a height of 1.59 inches that 

makes the PC power supply ideal for 

1U and confined space applications 

such as POS, small-size server station 

and Mini-ITX small form factor systems. 

The TIPC400-FXG, featuring 90-264 

VAC full range input and active PFC, is 

approved by UL, cUL, and TUV to the 

latest 2nd edition EN/IEC/UL 60950-

1 ITE safety standards.  MTBF at full 

load is higher than 150K hours at 25°C 

ambient, calculated per MIL-HDBK-217F. 

The power supply complies with EMI/

EMC standards, including FCC & CISPR 

22 Class B conducted, FCC & EN 55022 

Class B radiated. The unit also carries 

CE marking and is RoHS compliant as 

well. The power supply consists of DC 

voltage outputs and maximum loads of 

+3.3V/16A, +5V/16A, dual +12V/18A, 

-12V/0.5A, +5Vsb/3A, and optional 

-5V/0.2A output. The maximum overall 

output is 400W, with +3.3V and +5V 

providing a maximum power of 120W.  

Measuring 190 x 81.5 x 40.5mm (7.5 

x 3.2 x 1.6 inches), the unit includes a 

standard output cable-set that can meet 

the requirements of most applications.

 Ô Tumbler Technologies + TRUMPower
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robotics and automation systems
to Deliver tailored Efficiency

Omron’s complete robotics and automation 

system delivers greater flexibility to deal 

with increasing SKU numbers, together 

with better data collection and reporting. 

The system combines different applications 

and uses ‘smart’ data to deliver tailored 

production efficiency to meet actual 

demand. Omron aims to show how big 

data, the vast amounts of data collected by 

interlinked system, can provide insights into 

how to improve efficiency and uptime of a 

production line. The challenge is that there 

is so much data that we need intelligent 

systems to analyze the data and turn it 

into ‘smart data’ which is relevant to help 

overall system control. The smart display 

at the Omron booth shows how all the 

data can be processed to provide relevant 

information to operators and management 

in a clear and easy-to-understand interface. 

The Quattro robot, for example, is a four-axis 

parallel robot that achieves high speed and 

high precision for pick-and-place applica-

tions. Combined with the vision system, 

it enables highly accurate pick-and-place 

control to deliver high speed action, even 

when moving delicate objects. In addition 

to speeding production and reducing energy 

usage the vision system also contributes to 

food insurance, ensuring affected batches 

only are pulled from production.

 Ô Omron

 54853 at www.ee-bi.com

hydraulic systems 
for sheet-metal Processing machines

Voith presented its dynamic offering in 

terms of efficient hydraulic systems for 

sheet-metal processing such as the PDSC 

(Press Drive Self Contained), HDE High-

Performance Punch System, the PSH 

Press Drive, and the CLDP Servo Drive. 

The Voith PDSC hydraulic linear drive 

combines high power density capacity, 

energy efficient automatic gear shifts, 

wear free operation and precise force and 

position control. The simple and compact 

drive comes without classic valves and 

has integrated control technology. The 

unit has few electrical interfaces and 

does not need a hydraulic power pack. 

Significant advantages for operators 

include overload protection, high power 

density, virtually wear-free operation, 

significant energy savings as well as 

unlimited programmability. This confirms 

that this drive is a highly dynamic, ef-

ficient and compact unit which delivers 

extraordinary productivity for end users. 

Maintenance is recommended every 

three years, or approximately every twen-

ty thousand operating hours. Voith punch 

systems can be installed in entry level to 

high-end machines. The HDE is a special 

system for high performance punching, 

nibbling and forming applications.

 Ô Voith Turbo

 54854 at www.ee-bi.com
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Precision resistor
in composite technology

With the BVF, Isabellenhütte Heusler 

GmbH and Co. KG has developed a preci-

sion resistor that not only impresses with 

its unique overall size 1213 (3.1 mm 

x 3.3 mm), but also with its extremely 

high load capacity and precision in use. 

Smaller electrically-operated applications 

in particular benefit from the properties 

of the high-performance component that 

Isabellenhütte has now included in its 

series repertoire. With its small overall 

size, the BVF is currently unique on the 

market. The temperature coefficient of 

the BVF precision resistor is just under 70 

ppm/K. The thermal resistance is also ex-

tremely low at 10 K/W. This results in the 

high load capacity of the BVF of 3 watts 

at up to a temperature of  145°C at the 

contact point.  Due to the sturdy design 

in the proven ISA-WELD® technology, 

the component is suitable for a tempera-

ture range from -65°C to +175°C and is 

therefore above the current required limits 

for typical automotive applications. The 

application of the ISA-WELD® procedure 

developed by Isabellenhütte in conjunc-

tion with the material NOVENTIN® allows 

for maximum design flexibility.

 Ô Isabellenhütte Heusler 
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high  Efficiency lED 
for a superior light output

LEDtronics introduces the latest addi-

tions to its series of dimmable, high-

lumen and high-efficiency LED High 

Bay Fixtures. The 300 and 500 watt 

low-profile luminaires join the 100W, 

150W and 200W in the HBL005 series 

to offer superior light output in a com-

pact, lightweight body that delivers 

the longevity, premium performance, 

reliability and energy efficiency of 

LED lighting technology. The 300-

watt HBL005 provides close to 40,000 

lumens and replaces old-technology 

metal halide and high-pressure sodium 

bay lights up to 1000W — a 70% 

energy savings! The 500W replaces 

up to 1500W HID lamps. Both are 

designed for eyebolt chain suspension 

installation, while the 500W may also 

be installed through bracket surface 

mount. These Title 24 Compliant 

HBL005 units are three-way dimmable 

and provide a 120° wide beam angle 

with a uniform light distribution pat-

tern. Available attachments for these 

units include 60-degree-beam poly-

carbonate and 90-degree aluminum 

reflectors.

 Ô Ledtronics
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Position sensoring solutions 
for tilt measurements

The detection of objects in systems is 

an important part of automation today. 

Objects have to be reliably detected and 

measured, and it’s essential to verify that 

they are correctly positioned. The scope of 

possible applications is almost limitless 

and is continuously expanding (for exam-

ple, detecting valve and flap positions, the 

position of PV panels for optimal exposure 

to light, the position of a ship’s rudder, 

automation tasks in the machine-tool 

industry, etc.). As well as measuring and 

displaying electrical parameters, Camille 

Bauer Metrawatt AG offers position 

sensoring solutions for angular position 

and tilt measurements. These precision 

sensors are an important link between the 

mechanical hardware and control intel-

ligence. Under the KINAX brand name, the 

product offers ranges from basic to robust 

devices needed for applications in harsh 

environments. Based on a unique meas-

urement concept and housing design, the 

position sensors ensure very high levels 

of precision, reliability and durability. Their 

primary objective is to ensure that sys-

tems, productions and processes operate 

trouble-free over the long term.

 Ô Camille Bauer Metrawatt

 54864 at www.ee-bi.com
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Drive and control solutions
to improve speed and Efficiency

Altra Industrial Motion Corporation 

presents a wide range of products that 

can improve speed and efficiency in 

the processing and packaging of food 

and drink products. Warner Electric of-

fers Smooth Torque Technology on its 

capping headsets, which are available 

in both standard and aseptic versions, 

to provide a constant torque applica-

tion of caps for the bottling industry. 

The company also presents its brakes 

and wrap spring clutches that offer 

precision control of packaging lines. 

At the same time, Warner Linear’s 

range of actuators has excellent corro-

sion resistance and wash-down protec-

tion as well as a number of features 

that can be tailored to each applica-

tion. Huco has developed a range of 

efficient and reliable air motors that 

include an acetal version that is corro-

sion resistant and ideally suited to the 

food and beverage sector. Meanwhile, 

Matrix offers market leading solutions 

for advanced servo motor brakes that 

can be easily integrated into existing 

process infrastructures.

 Ô Altra Industrial Motion

 54865 at www.ee-bi.com

sic Diodes for 
superior switching Performance

With the aim to drive energy efficient 

innovations, On Semiconductor has 

extended its SiC diode portfolio by intro-

ducing its newest family of 650 V silicon 

carbide (SiC) Schottky diodes. The diodes’ 

cutting edge, silicon carbide technology 

provides higher switching capabilities with 

lower power losses and effortless paral-

leling of devices. On Semiconductor’s 

newly released family of 650 V SiC diodes 

includes surface mount and through hole 

packages ranging from 6 Amperes to 50 

Amperes (A). All of the diodes provide zero 

reverse recovery, low forward voltage, 

temperature independent current stability, 

high surge capacity and positive tempera-

ture coefficient. The new diodes are aimed 

at engineers designing PFC and boost 

converters for various applications includ-

ing solar PV inverters, EV/HEV chargers, 

telecom power and data center power 

supplies while facing challenges to deliver 

smaller footprints at higher efficiencies. 

The 650 V devices offer the combined 

system benefits of higher efficiency, higher 

power density, smaller footprints and 

enhanced reliability.

 Ô On Semiconductor
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Device lifecycle management
for information on Plant assets

Yokogawa Electric Corporation an-

nounces the introduction of Device 

Lifecycle Management, a new IIoT 

cloud-based service for the manage-

ment of information on plant assets. 

This is an information management 

support service for the digitised asset 

data of the IIoT era. The Device Lifecy-

cle Management service allows cus-

tomers to digitalise the management 

of all device information and helps 

customers to improve the efficiency of 

plant maintenance management and 

the quality of data management. Device 

Lifecycle Management is initially not 

available in China, Russia, Indonesia, 

Vietnam, India, and Japan. However, 

this service will be expanded to these 

countries in the future. Digitization of 

asset information is an important key 

to the automation of and the realiza-

tion of efficiency in asset management. 

The newly developed Device Lifecycle 

Management service helps to minimize 

the amount of manual work that must 

be performed and improves the man-

agement of devices information.

 Ô Yokogawa Electric Corporation
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