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Easy conversion
A look at how to implement an analogue-to-digital conversion in a low bandwidth application
Mark Pallones, Mike Gomez
Implementing an analogue-to-digital conversion in a circuit is one of the most common tasks facing designers and one that can be done in various ways. But for many
simple and low bandwidth applications, such as a DC voltmeter for example, the
goal is to keep the cost of the implementation low but still obtain a high resolution for
the analogue-to-digital conversion.
A simplified schematic of such a circuit is shown in Fig. 1. There are two input
voltages connected one at a time to op amp U1. Vref is the fixed reference voltage
used in calibration and Vmeas is the unknown voltage to be converted. Resistor R1
and capacitor C1 form a charging circuit used to convert input voltage to time. The
existence of U1 in the circuit removes the logarithmic characteristic that would occur
if the input voltage is directly applied to R1 and C1.
This circuit uses a PIC16F5X microcontroller from Microchip to control the U1
operation by turning the four switches (S1 to S4) on and off. Additionally, the microcontroller measures the time and calculates the digital representation of the unknown input voltage.
The circuit can also be used
as a current mode A-D converter. In this case, the input
voltage to the current converter is not needed and the
reference current and input
current are both routed via
analogue switches directly
into the capacitor.
The converter requires only
five external components and
is software and hardware configurable for conversion resolutions from 6 to 10bit, and
Fig. 1: Circuit diagram for an analogue-to-digiconversion times of 250õs or
tal circuit
longer. The method is usable
for both voltage and current conversion and uses a software calibration technique that
compensates for time and temperature drift, as well as component errors.
To visualise the different stages of conversion, take a look at the U1 output voltage
Vo waveform shown in Fig 2.
At t0-t1, S1 and S3 are on,
S2 and S4 are off and RA0 is
pulled to ground by the software. This yields the equivalent circuit in Fig. 3.
Vo is equal to Vref since Vin
is equal to Vref and S3 to force
unity gain feedback. C1 is disFig. 2: Operational amplifier output voltage
charging or is initially diswaveform
charged after the reset state.
In any case, this stage ensures that C1 is fully discharged before going to the next
stage. At the end of t1, S1 remains on, S2 remains off, S3 is off, S4 is on and RA0 is
configured as an input pin. This yields the equivalent circuit in Fig. 4.
As a function of Vref, Vo is started to ramp-up linearly while C1 is charging. The Vo
ramp-up continues until the threshold voltage input Vth of the microcontroller trips. This
generates a software calibration value equal to tref.
This calibration value is measured and used to calibrate out most circuit errors,
including inaccuracies in the resistor and capacitor, changes in the Vth, and temperature variation.

software Vmeas value equal to tmeas. This value is compared with the software
calibration value to determine the actual digital representation of Vmeas.

Circuit equations

Based on the circuit operation, equations are used by the microcontroller to calculate
the conversion result. In Fig. 4, the current through R1 is equal to the current through
C1. When the input voltage Vin is equal to Vref, the relation between the two currents is
represented as Equation 1 in Fig. 5. When Vin is equal to Vmeas, the relation between
the two currents is represented as Equation 2 in Fig. 5.

Fig. 5: Analogue-to-digital conversion equations

Integrating Equations 1 and 2 yields the results shown in Equations 3 and 4. Since
Vref and Vmeas have constant input, Equations 3 and 4 can be further reduced to
Equations 5 and 6. At the end of each measurement, Vo of Equations 5 and 6 are both
equal to Vth. Therefore, equating both equations yields Equation 7. Here, R1 and C1
can be eliminated and solved for Vmeas, the unknown input voltage.
In Equation 8, it is apparent that the measurement is independent of the value of circuit
elements R1 and C1. This makes the conversion insensitive to errors in the R1 and C1
value, due to the inaccuracy or temperature variation. However, this does not mean that
the values of R1 and C1 are unimportant in the design of the A-D converter. The values of
R1 and C1 should be selected based upon the number of bits of resolution. Looking back
at Equation 6 and solving R1C1 you get Equation 9 in Fig. 6.

Fig. 6: Calculation of R1C1 value

The actual value for R1C1 should be slightly smaller than calculated to ensure that
the PIC16F5X microcontroller does not over count during the measurement. It should
be noted that there will be a difference between the R1C1 value when implementing in
Assembly and C because the instruction cycles per count when using C are greater
than in Assembly.

Circuit performance

Fig. 3: Equivalent circuit during
discharging

Fig. 4: Equivalent circuit during
measurement

After the software calibration value is measured at t2, S2 and S3 are on, S1 and S4 are
off and RA0 is pulled to ground again by the software. This yields the same equivalent
circuit in Fig. 3. However, Vo is equal to Vmeas since Vin is equal to Vmeas and S3 to
force unity feedback. C1 is discharging from t2 to t3. At the end of t3, S2 remains on, S1
remains off, S3 is off, S4 is on and RA0 is configured as an input pin. This yields the same
equivalent circuit in Fig. 4.
As a function of Vmeas, Vo is started to ramp-up linearly while C1 is charging. The
Vo ramp-up continues until the Vth of the microcontroller trips. This generates a
4
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In actual applications, if measurement accuracy permits, it may be advantageous to
use lower resolution bits and higher clock source. The maths code can be largely
reduced and the measure time is reduced by the simpler code and shorter count.
The calibration value removes all first order errors (offset, gain, R and C inaccuracy, power supply voltage and temperature) except the reference voltage drift.
Any change in the reference voltage, including noise, may result in measurement
errors. Other error sources may be analogue switch leakage, resistor and capacitor non-linearities, input threshold uncertainty and time measurement uncertainty
(plus or minus one instruction cycle time). Measured performance shows the converter to be accurate within +/-1% of full scale.

Conclusion

For a simple and low bandwidth analogue application, it usually requires a low
cost yet high resolution A-D converter. By using the PIC16F5X baseline family
of microcontrollers, this article has demonstrated how to meet such requirements. The A-D converter does not only use fewer components but also has a
capability to calibrate out most circuit errors.
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Pushing the Boundaries of Hall Effect
Technology
Raising the benchmark for current measurement accuracy over a wide temperature range
Whatever your application, intelligent power control optimises the use of electricity and ensures
smooth control of equipment. For instance in machine tools, the current flow increases abruptly
when the tool starts working on the part to be machined. The better and faster the feedback signal,
the smoother the control of equipment operation.
Intelligent power control is also a way of optimising
the use of electricity. Upgrading variable speed
drives of electrical motors brings substantial energy savings.
A fine control of current, no matter what the operating temperature, is able to provide substantial energy savings of up to 30% or more and improves
speed and torque control.

More comfort and/or precision

The position of the lift versus the floor when
the doors open, independent of the weight in the
elevator car and the operating temperature, must
be perfect to avoid any accidents when stepping
out of the cabin The current measurement ensures that the motors are powered with the correct current to ensure all of that whatever the
environment and operating temperature (Fig, 1).
Many other applications face constraints
due to immunity: for example modern onshore and offshore windmills, where the electricity produced needs to be fed into and controlled within the power grid. The stability of
the current measurement on the grid side
over temperature is a key requirement in this
kind of application.

The problem of torque ripple minimisation in synchronous motors is a challenge for engineers and
there are constant efforts made to reduce it. The
new LEM LFxx10 current transducer family improves current measurement accuracy across the
whole operating temperature range, dramatically
improving the drive's torque ripple performance.
Previously, it was difficult to maintain consistent current measurement gain across the three phases of
a motor drive due to accuracy variations among
traditional current measurement sensors. This accuracy variation can result in excessive torque ripple. The LFxx10 family's extremely high measurement accuracy reduces torque ripple, allowing more
comfort for elevators, locomotives or other transport applications, as well as allowing highest dynamics and positioning precision for machine-tools,
robots and other automation applications.

close several bus bars carrying thousands of
amperes and generating very high stray fields.
As described hereafter, the LF 510 and LF 1010
models are designed around a partial air-gap
which significantly reduces the impact of external fields. This feature is particularly welcomed
by engineers working on modular inverters.

Fig. 2: New LF xx10 current transducer range

Finally, as the power generated increases,
improvements in sensing accuracy offer even
greater power savings. A good example is the
impact of the offset error to the output current.
The offset error is the value given by the transducer when no current is flowing at any temperature. It can also be seen as the current
flowing when the sensor gives a 0A output. In
practice the offset current fools the inverter
control loop and is responsible for the generation of a DC current. Since the windmill is connected to the grid through a transformer, this
DC current is blocked and dissipates into the
transformer. Thanks to its ASIC technology,
the new LF xx10 family achieves an extremely
low offset current and offset drift. For example, the LFxx10 offset drift is up to 5 times lower than the previous generation of current
transducers LF xx05.

Fig. 1: Current measurement needs in a lift

Energy savings

The LFxx10 family higher current measurement
accuracy also enables better motor control efficiency. Energy savings are being driven by the gradual
adoption of the new energy-related directives (ErP)
for electrical motors. IE2 efficiency was imposed in
2011 and IE3 is required for small motors from
2015, with an extension to motors up to 7.5kW in
2017. The most cost-effective solution to reach
these standards is to use a high-performance drive
controller, with high current measurement accuracy

Size reduction

Often we speak about space saving as a trend,
but this trend is now becoming a requirement. For
example, machine room-less elevators are designed so that most of the components fit within the
shaft containing the elevator car. A small cabinet
houses the elevator controller and the motors, as
well as the inverter.
Everything must be compact, which means that it
is not possible to use components that may have to
be derated due to their proximity to others. For example, it is important to guard against unexpected
behaviour by providing immunity against magnetic
fields generated by other components that might
perturb the operation of a current transducer.
6

south-east european

INDUSTRIAL MARKET

Wind power applications demand the robustness
and high accuracy that the LFxx10 current transducer family offers. While the basic application has
not changed over the last 20 years, the adoption of
permanent magnet generators and the increase in
windmill size are raising the demands on current
sensors.
Firstly, the introduction of higher efficiency Permanent Magnet (PM) generators is leading to an
increase in level current. The traditional doublefed generator requires a relatively low power inverter. In fact, the generator itself is the main power source and the inverter is only controlling the
excitation of the generator. It therefore handles
only a fraction of the main power. In contrast, for
Permanent Magnet generator, the inverter needs
to convert the frequency of all the power, increasing the current to be converted several fold. The
LF family is offered in four ranges from 200A to
1000A and can suit most power needs. Additionally, a 2,000A will be released next year.
Furthermore, the bigger size of the windmills
(some offshore mills are already at 6MW) is
creating electromagnetic challenges. Some
manufacturers chose to deal with the increase
of power by splitting the inverter into several
modules in parallel. These compact designs en-

Fig. 3: Picture of the ASIC used in the new
LF xx10 current transducer range

The design features of the new LF xx10 family
make it well-suited to support design engineers
building windmills that are larger and more efficient
than ever before.
With the new LF xx10 family (Fig. 2), LEM
brings the performance of a closed loop Hall
effect technology-based transducer to the level
of a closed loop Fluxgate technology based
transducer. The Hall chip is a dedicated Application Specific Integrated Circuit that uses several high performance techniques (e.g. spinning
and specialist IC geometry), some of which

were patented by LEM, to improve the offset
and offset drift dramatically when compared to
previous solutions.
Based on this new ASIC (Fig. 3), a complete current transducer range has been designed to cover
nominal current measurements from 200 to 2000A:

NS (Fig. 6) to obtain:

ΘP - ΘS = 0 or NP·IP - NS·IS = 0
with NP the number of primary turns and NS the
number of secondary turns.

Fig 4: Performance comparison between LF xx10 series and the previous generation of transducers

LF 210-S, LF 310-S, LF 510-S and, LF 1010-S
models- with a fifth one, the LF 2010-S, coming out
in February 2015, see Fig. 2.
The LFxx10 series breaks new ground, delivering
up to 5 times greater global accuracy over the temperature range (from 0.2 to 0.6 % of IPN) versus
the previous generation of closed loop Hall effect
current transducers, with a maximum offset drift of
just 0.1 % of IPN.
Thanks to the partial air gap of the magnetic core

Fig. 5: Partial air gap on magnetic core

(see Fig. 5), the LF 510, 1010 and 2010 models
have a very low sensitivity to external AC and DC
fields. This allows a more compact design as there
is practically no sensitivity to high current conductors near to the transducer.
The sensitivity against AC or DC fields (worst
case) with the LF 1010-S model is five times better than with the LF 1005-S (previous generation). The typical error with an LF 1010-S is 2%
of IPN compared with 10% using an LF 1005-S,
when submitted to the same conditions caused
by AC or DC fields.
The LF xx10 transducers have fast response
time, with a typical delay (defined at 90% of
IPN) against a current step at IPN of less than
0.5µs.

Working principle

For accurate measurement of DC currents,
the technology compensates the current Θ P
created by the current IP to be measured by an
opposing current linkage ΘS created by a current IS flowing through a known number of turns

To obtain accurate measurement, it is necessary
to have a highly accurate device to measure the
condition Θ = 0 precisely. The aim is to obtain current transducers with the following characteristics:
 Excellent linearity
 Outstanding long-term stability
 Low residual noise
 Low thermal drifts
 High frequency response
 High reliability
To achieve accurate compensation of the two opposing current linkages (ΘP and ΘS), a detector capable of accurately measuring Θ = 0 must be used,
which means the detector must be very sensitive to
small values of a residual magnetic flux ψ (created
by the current linkage Θ) to achieve the greatest
possible detector output signal.

Fig. 6: Closed loop current transducer principle

Using this operating principle, together with the new
LEM-designed patented Hall effect ASIC (previously
mentioned) as the detector, the LF xx10 current transducers bring accuracy to the next level for nominal
current measurements from 200 to 2000A (4000A
peak), meeting the high-performance demands of the
power electronics world and its applications.
south-east european
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Dual education is a sustainable investment in
the future of business
Maximilian Erhard, manager of the Cluster „Vocational Education and Training"
with the German-Bulgarian Chamber of Industry and Commerce
Dear Mr. Erhard, would you
please present yourself to the
readers of South-East European
Industrial Market? What are the
highlights of your career development so far?

I work here in Bulgaria at the German-Bulgarian Chamber of Commerce and Industry since
January 2015. Before that I was employed in
Berlin at the Association of German Chambers
of Commerce and Industry and worked there in
the field of vocational education and training. My
career in the structure of the chambers' network
began with a one-year traineeship in Germany
and abroad.
Regarding my academic background - I studied political science and international relations at
the University in Munich, as well as energy economics in Leipzig and Moscow.

What are the main purpose, structure and functions of the Dual-Education Cluster with the GermanBulgarian Chamber of Industry
and Commerce? On what basis
was the decision for its creation
taken?

Here at the Chamber of Commerce and Industry in Bulgaria (AHK Bulgarien) the subject
of vocational education was already a topic discussed for a long time. But it was not until 2014
a decision was finally made to create the cluster. However, we are not the only chamber setting up a project in this field. The German
Chambers of Commerce and Industry abroad
have been developing for a long time and quite
successfully such projects and initiatives in other countries such as Spain, Italy, Portugal, the
US, China, etc. Last year AHK Bulgarien joined
this group of chambers working in the field of
vocational education.
Many German companies in Bulgaria report
that they need more qualified workforce. Therefore the main objective of the creation of the
cluster was to try to resolve this issue. The main
function of the structure is to connect business
with educational institutions. The cluster is
aimed at young people in the country who want
to start their career in a company immediately
after graduation.
We try to provide them a clearer picture of the
career opportunities. This will help not only the
industry, business and professional development
of young people, but will become also an instrument for fighting (youth-)unemployment.
In addition, we monitor carefully the process of
drafting the ordinance for implementing vocational education and training in Bulgaria. We will consult enterprises in the implementation of on-thejob training after the regulation enters into force.
8
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What companies is the project
aimed at and what kinds of educational activities are to be performed? What kinds of enterprises and organizations and from
which branches show the greatest interest?

The cluster has a cross-sectoral focus. We see
interest from companies from different branches
and they can all join - for example textile industry, services, hotels, mining industry and so on.
So it is open for every organization and every
industrial sector. Nevertheless, manufacturing
and producing companies show the greatest interest. They need trained and qualified workers
who are able to operate machinery and production equipment.
The theoretical part of the training within the
cluster will be part of the curriculum in schools.
There will be teachers from schools who will
train the young people. The practical part will
be provided by the companies that will choose
trainers among their employees. They will take
care of the apprentices during their training in
the companies. Young people behave differently in comparison to adults with working experience so they will need a special treatment.
That is why we are preparing a special "trainthe-trainer"-program that will prepare trainers
for their work with the young people. They will
have to pass the program before being able to
train apprentices.
We are already in touch with the HR departments of many companies in Bulgaria. The Cluster has also established connections with some
schools in the country. Most of them are open to
the idea of dual education. However there were
few schools which didn't actually know what the
dual system of education is. So we have to explain a lot - what is behind the idea of the cluster
and the dual education itself.

What is the significance of dual
education for the success of the
industrial enterprises? What are
the expected results from its implementation in Bulgaria through
the Cluster?

The project funding comes mainly from the
companies. It is no EU-project. It is business-tobusiness orientated. Of course, we will look for
benefits from the operational programs, for example Innovation and competitiveness", "Human resources", etc. But the sustainable goal of
our projects is to create a basis here, established
in the companies in the country. We try to show
business that dual education is a sustainable
long-term investment not only in the company's
workforce but also in its general future.

The traditional survey of AHK "The business environment in Bulgaria" in 2015 shows
that the qualification level and labor costs in
the country are low. Therefore, such an investment is needed to improve the productivity of businesses, economic development
and the living standard in Bulgaria. It is a process. The results also show that other improvements need to be made - in the legal
framework and further on.
Vocational education is therefore an excellent
model in this direction, as it offers more opportunities for business and for young people. The
cluster in its way acts as a sustainable platform
that will bring together the educational system,
industry and society.

Which are the most important
forthcoming events, initiatives
and activities in the calendar of
the Cluster for this year?

We are preparing multiple marketing and information events as well as materials, including brochures describing the specifics of the various
professions to inform young people of the opportunities offered by vocational education and training.
In April, for example, the German embassy in
Bulgaria organized a special career forum within
which we presented the cluster.
We try to explain the essence of the dual system and its advantages to the business, the
institutions and the society. We visit schools
and work on various opportunities for career
development of your people in the companies.
We also seek the support of state institutions.
We are happy that we have many partners.
The cluster is still in a development phase. But
we plan the first training courses within the
cluster to begin this fall.

M.P.El became an authorized distributor of WTL
The Bulgarian supplier in the field of electronic
components M.P.El signed a distribution agreement with the Chinese company Shenzhen WTL
Electronic Technology Co. Ltd, manufacturer and
exporter of quartz crystals, filters, resonators, oscillators, TCXO, VCXO, SAW devices, etc.
"Our products find application in different fields
such as: computers and accessories, communications, wireless devices, transportation, industrial equipment, meters, airlines, etc", the Chinese
company stated.
"Òhe quality of our product range is the result of
knowledge and experience built up over several
decades. The WTL team strives to predict market
trends, not only to follow up the development tightly, but also to create new trends", WTL added.
Inteva Products opens new manufacturing plants
Inteva Products announced that it is expanding
its global presence with the opening of two new
manufacturing plants in Oradea, Romania and
Wuhan, China. The company is also relocating its
Wuppertal Technical Center to a new larger facility in Solingen, Germany.

The facility in Oradea will be Inteva's second
manufacturing facility in Romania. The site will

manufacture roof system components for the company's European customers base. The company
plans to hire more than 100 employees. Production begins this summer.
"Inteva provides world-class manufacturing,
engineering and technology resources in close
proximity to the world's leading global and regional OEMs. Our new site in Oradea will nearly double our manufacturing presence in Romania. The Wuhan, China facility will broaden our
footprint in central China and align us with many
OEMs that have been expanding there. And our
new state-of-the-art technical center in Solingen
will help us better support key customers in Europe, enhancing our technical presence globally," Inteva Products CEO and President Lon Offenbacher stated.
Lear announced plans to open automotive seat cover factory in Macedonia
Lear Corporation, a leading global supplier of
automotive seating and electrical distribution
systems, announced its plans to open a new

plant to produce automotive seat covers in the
town of Gostivar, Macedonia, local media reported. Lear's new facility will initially employ
approximately 300 people. Its production will
serve some of the biggest European companies
in the automotive industry.

"With Lear's continued success in vertically integrated automotive seating systems and components, we are pleased to begin operations at an
interim site in Macedonia and plan new plant construction by mid-2016 in the area. We appreciate
the cooperation of all involved as Lear launches
its first facility in Macedonia" said Jeneanne Hanley, Lear's Vice President for Global Trim and
Craftsmanship.
"In line with our position as the world leader in
automotive luxury and performance seating. We
welcome the opportunity in adding this new plant
to deliver dedicated quality and service every day
for our customers", Raffael Gagliardi, Lear's Vice
President of European Seat Fabric Operations
added.
Alumil plans a new aluminum extrusion plant in Serbia
The Greek manufacturer of aluminum products Alumil announced plans to open a new factory for aluminum extrusion in the town of Cacak, western Serbia.
The company's director in Serbia, Rita Lozinsky,
cited by local media, stated that Alumil was deploying the investment in three phases with the first two
stages already completed. The company already
operates one factory in the country in the town of
town of Nova Pazova.
Alumil established itself on the Serbian market 20 years ago and opened its first factory in
Nova Pazova in 2005.
Yazaki to open a third factory in
Bulgaria
Japanese automotive components maker
Yazaki announced its intentions to open a third
factory in Bulgaria. The plant will be the result
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of an investment worth 30 million euro. The
new production base is scheduled to be operational in two years.

aimed at utility applications and building-integrated photovoltaics (BIPV).
Danone Romania invests in new packaging technology
The dairy producer Danone Romania implements a new packaging technology in its plant in
Bucharest. The major investment is worth 2.3 million euro, Romanian media reported.

Yazaki already operates two plants in the country - in Yambol and Sliven, in the southeast of the
country - with a staff of over 5,000. In Southeastern Europe, Yazaki also operates plants in Romania and Croatia.
JinkoSolar will supply 50MW of solar
panels to Tegnatia
Solar panel manufacturer JinkoSolar announced
it will provide 50MW of PV panels to Turkish renewable energy developer Tegnatia, local media
reported. The panels will be supplied in several
shipments for projects across Turkey, the company added.

Tegnatia is a joint venture between Turkey's T
Dinamik and Greece's Egnatia Group. It serves
as a major EPC service provider across Europe.
Egnatia Group so far has implemented over 300
MW solar installations in Greece, Romania, Bulgaria and the UK.
"JinkoSolar is very proud to have been chosen as a partner by Tegnatia, one of Turkey's
leading and most professional quality-focused
renewable energy developers. We look forward to identifying and engaging similarly strategic opportunities in Turkey in the coming
months to continuously increase our market
share." Frank Niendorf, European sales director at JinkoSolar said.
Dyesol will produce solar cells in Turkey
The Australian solar firm Dyesol plans to construct a major production line for the manufacturing of perovskite solar cells in Turkey. The Development Bank of Turkey (TKB) has issued a nonbinding letter of intent to invest in a joint venture
between Dyesol and the Turkish solar company
Nesli DSC.
The two partners will start construction of a
prototype facility in the town of Mersin in
2016. The venture plans to begin mass-production in 2018. The plant production will be
10
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"The Danone plant in Bucharest processes approximately 50 million liters of milk every year, part
of this quantity coming from Romanian farms with
which Danone is partner since the first year of production in Romania.
Moreover, Danone Romania has actively supported the development of the Romanian farms
through dedicated programs, with an aggregate
value of over RON 30 million (EUR 6.8 million) in
the past 10 years", the company stated.
Bosch to invest 200 million euros in
Turkey
Bosch announced its plans to invest in Turkey
following a new investment program amounting to
200 million euros. The company has full confidence in Turkey and believes in its potential,
Steven Young, , President of Bosch Turkey and
Middle East said at the company's annual meeting in May 2015.
"In Turkey, where we have invested more than 2
billion euros in 43 years, we made investments
worth 135 million euros in 2013. And we have a
plan to invest 200 million euros in 2015" Young
added.
Bosch has subsidiaries in 16 countries in the
Middle East. Bosch Turkey has over 15,000 employees and is the fifth-largest Bosch division globally after Germany, China, India and the United
States and the second-largest in Europe after Germany in terms of employment.
The company, cited by local media, announced
its plans to put a considerable amount of its new
investment into the division in Bursa, where it will
further develop fuel injectors known to reduce fuel
consumption by one-third and also new generation injectors compatible with the EU's "Euro 7"
carbon emission standards.
A bus chassis factory started operation
in Macedonia
A new factory for the production of bus chassis
is already operating in Macedonia's Stip-based industrial zone. The plant of the bus chassis welded
elements manufacturer Aktiva Automotive opened
100 jobs and planned construction of new produc-

tion facilities should open additional 200 jobs, the
company announced. The production of the plant
will serve the needs of Belgian company Van Hool,
based in the Skopje technical-industrial development zone Bunardzik.
At the official opening ceremony of the new plant
the Aktiva owner Ilija Nikolov said he was proud to
say that the new factory was the first capital investment in the automotive industry. He extended
gratitude for the support of Van Hool engineering
team in realizing the project. Philip Van Hool, the
Belgian company's CEO, stated the new factory
would meet the needs of Van Holl both in (FYR)
Macedonia and Belgium.
Aktiva also plans to launch a construction of a
plant for manufacturing metal components thus
wrapping up the production program for the needs
of Belgium's Van Hool. The company manufactures approximately 1,400 buses and coaches,
and as many as 4,000 commercial vehicles annually of which 80 % are exported worldwide, reports
the Macedonian government.
Sitel opened a second customer center in Bulgaria
Sitel opened a customer experience center the
Bulgarian city of Varna. The center will provide German-speaking services for a well-known company
in the telecommunications sector. Additional international customers will be served with multi-lingual
customer care. Sitel plans to hire approximately 100
employees through the end of 2015. This is Sitel's
second customer experience center in Bulgaria.
The first, located in Sofia, opened in 2006.

The new center is the company's fourth facility located near shore in Eastern Europe. Sitel already
successfully operates customer experience centers
in Serbia, Belgrade and Poland, Warsaw. "The decision to open another site in Eastern Europe is in line
with Sitel's strategy. We provide clear value-add for
our customers and create win-win situations with the
best possible services at competitive prices," said
Sitel's Managing Director for Germany, Eastern Europe and The Netherlands, Christian Steinebach.
Sitel's HR Director for Germany, Europe and the
Netherlands, Ingo Liendgens, explained, "The construction of the new site takes place in stages. The
new employees initially will undergo an intense introductory session to familiarize them with the quality standards and Sitel's Global Operating System".
Sources: Balkans.com, Independent Balkan
News Agency, Invest Bulgaria Agency, JinkoSolar, Lear Corporation, Plastic Electronics,
Plastics Today, SEE News, Sitel

1 billion USD combined-cycle gas turbine power
plant will be built in Turkey
A 1 billion USD combined-cycle gas turbine power plant will be built in Turkey
near the city of Kirikkale in Central Anatolia, some 50 km east of Ankara, with a
comprehensive long-term financing package arranged by the European Bank
for Reconstruction and Development (EBRD). It is the largest investment in the
country in recent years.
The plant will be built by Acwa Guc Elektrik Isletme ve Yonetim Sanayi ve
Ticaret A.S., a Turkish subsidiary of ACWA Power, an independent Saudi Arabian developer of power projects with a portfolio of 15,000 MW across investments in the Middle East, North Africa, Southern Africa and Turkey. With a
capacity of 950 MW, the project will be able to cover half the energy needs of a
city the size of Ankara and will help meet Turkey's ever-growing demand for
reliable energy.

The EBRD has played a key role in securing long-term financing for the
construction of the new plant by arranging a syndicated loan of USD 250
million: USD 200 million for the EBRD's own account and USD50 million
syndicated to Banque Saudi Fransi which in addition, is providing parallel
financing of USD100 million under a murabaha Islamic financial instrument. The International Finance Corporation (IFC) is also providing a syndicated loan of US$ 170 million, of which USD 45 million is syndicated to
the Korea Development Bank. Korea Eximbank and Standard Chartered
Bank, with cover from Korea Eximbank, are joining as parallel lenders
with USD 90 million and USD 60 million respectively.
Highlighting the EBRD's leading role in arranging financing for the project,
EBRD Director for Power and Energy Nandita Parshad said: "This is a landmark
transaction for many reasons: it brings together international financial institutions and commercial banks to lend on similar terms; it offers the longest tenor
to date - 16 years - for a power project in Turkey; it is also the first time in Turkey
that an independent power producer is financed on a limited-recourse basis."
Paddy Padmanathan, President and CEO of ACWA Power, commented: "The
Kirikkale power project, which when completed will be a highly competitive electricity generator, is the company's first investment in Turkey. It is a solid foundation for the multi-fuel power-generation portfolio we seek to establish in this
thriving economy. The project represents yet another milestone in ACWA Power's market expansion beyond the countries of the Gulf Cooperation Council."
The state-of-the art gas-fired power plant will use a combined cycle in
which the fuel - natural gas - is fed into a gas turbine that generates
electricity, while the waste heat of the exhaust is captured to produce
steam. This, in turn, drives a steam turbine which produces additional
electricity, all for the same fuel input. The integration of these two thermodynamic cycles improves overall efficiency for electricity generation, significantly reducing fuel costs for each kWh of electricity produced.
As an independent power producer, the plant will operate on a merchant basis,
selling the electricity it generates on the power market. The power this plant will
produce is expected to replace more carbon-intensive energy generation in Turkey and will lead to an annual CO2 emissions reduction of over 1,825,000 tonnes.

Investing in sustainable energy is a priority for the EBRD in Turkey. The Bank
started operations in the country in 2009 and currently works from offices in Istanbul, Ankara and Gaziantep. To date, the EBRD has invested over 4 billion euros in
the country with half of this dedicated to sustainable energy projects.

Modernization of water and wastewater facilities
in BiH town of Gradacac
The European Bank for Reconstruction and Development (EBRD) is improving the water supply and modernising wastewater treatment facilities in
the municipality of Gradacac in Bosnia and Herzegovina with a sovereign
loan of up to 6 million euro. The financing will help the public utility company, JKP Komunalac Gradacac, currently servicing roughly 20,000 inhabitants, to expand the water supply network to rural areas effectively doubling
the size of its catchment area. The EBRD funds will be used to replace
dilapidated water mains to reduce water losses, expand the wastewater
system and modernise the existing wastewater treatment plant.
As part of the project, the company will also take steps to improve its business performance, ensuring better monitoring of its individual operations, introducing full-cost recovery tariffs and eliminating cross subsidies among various groups of consumers.
The Swedish International Development Cooperation Agency (Sida) provided
investment grant funding of up to 1.4 million euro for the expansion of the wastewater network. The Czech Government is supporting the project with 1 million
euro of grant funding to improve the operational standards of the municipality
and align its practices to EU directives.

"The EBRD is very pleased to sign these agreements today which will
help to reduce losses and improve the quality and reliability of the water
supply to the citizens of Gradacac. This is an important step towards meeting EU standards in this vital area of municipal infrastructure", said Ian
Brown, the Head of EBRD's Office in Bosnia and Herzegovina.
"This is a very important step in our cooperation with the EBRD. We are
pleased to have such a strong partner helping us improve our services. The
funding will allow us expand our supply across rural areas and deliver clean
water to many more houses in Gradacac", added Damir Okanovic, General
Manager of JKP Komunalac Gradacac.
"Our special thanks go to the governments of Sweden and the Czech Republic
whose generous grant co-financing is playing such a key role in the development of
this important municipal infrastructure investment", said Nikola Spiric, the Minister of
Finance and Treasury of Bosnia and Herzegovina.
Since the start of its operations in Bosnia and Herzegovina, the EBRD has
invested more than 1.6 billion euro in more than 110 projects in the country. The
Bank invests in infrastructure development, support for small and medium-sized
enterprises and the strengthening of the financial sector.

Biomass boiler plant will support energy efficiency in BiH town Prijedor
The European Bank for Reconstruction and Development (EBRD) is supporting the construction of a new biomass boiler plant in Prijedor, a municipality in
south-east european
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the north west of Bosnia and Herzegovina, with a sovereign loan of up to 7
million euro. The funding, the first EBRD investment in renewable energy in
Prijedor municipality, will lead to significant cost savings for Toplana AD Prijedor, the plant operator majority owned by the local authorities. The new boiler
will no longer be fuelled by oil, but by wood chips, a sustainable and cheaper
alternative.
The project will also be supported by grant funding of up to 2 million euro
from the Swedish International Development Cooperation Agency (Sida).
The funding will aim at improving the quality of customer service through
the installation of individual heat substations and the introduction of heat
meters. Over 13,000 people are expected to benefit from this project.
The project will help Bosnia and Herzegovina meet its renewable energy targets for 2020 as set out in the Energy Community Treaty for South Eastern
Europe. The country aims at an 80 per cent reduction of CO2 emissions by that
date.

To complement the investments, technical co-operation support for procurement assistance and corporate development measures is also being financed
by Sida with additional resources of 550,000 euro.
"We are very pleased to be signing these agreements. This project will
not only change the source of district heating for the citizens of Prijedor
from polluting fuel oil to cleaner, sustainable and renewable energy, but it
will also deliver real cost savings to the city and its consumers." said Ian
Brown, Head of the EBRD Office in Bosnia and Herzegovina,
"We greatly value the EBRD's cooperation and support to help develop the
municipality of Prijedor. We are proud to use innovative and efficient methods to
improve the efficiency of our services", added Bosnia and Herzegovina's Minister of Finance and Treasury, Nikola Spiric.
"We are grateful to the Swedish government for their significant support
to this investment to ensure the successful preparation and implementation of the project", said the General Manager of Toplana AD Prijedor,
Ljiljana Despotovic.
Since the start of its operations in Bosnia and Herzegovina, the EBRD
has invested more than 1.6 billion euro in more than 110 projects in the
country. The Bank invests in infrastructure development, support for small
and medium-sized enterprise and the strengthening of the financial sector.

purchasing policies, procedures, processes, infrastructure, tools and metrics.
The CIPS Corporate Certification awarded to Compania de Apa Oradea
means they have the best practice for managing all procurement processes
(collaboration, development, implementation and monitoring) according to
international standards requirements. The Oradea team were extremely professional, collaborative and enthusiastic about the CIPS Corporate Certification process and their project management was excellent."

Richard Gargrave, EBRD Senior Procurement Specialist, added: "We are delighted to be present at the award of the Corporate Certificate - Primary Award.
We would like to congratulate Mr Ovidiu Gavra, the General Manager, for his
enthusiastic support for the development of procurement within the company
from a purely administrative function to a strategic function.
"As part of the package of measures used to promote global best practice, the
EBRD identified professional procurement certification as a useful tool to enable
its clients to benchmark the current status of their procurement procedures,
practices and personnel and to identify steps which can be taken to improve
procurement efficiency based on global best practice."
Ovidiu Gavra, General Manager of Compania de Apa Oradea, said: "The
CIPS Certification will help our company improve operational, technical,
commercial and financial efficiency as well as build one integrated corporate structure and identity comprising of our water utility services."

EBRD finances expansion of pharma company
Jadran Galenski Laboratorij
The European Bank for Reconstruction and Development (EBRD) is supporting the expansion of Jadran Galenski Laboratorij d.d. (JGL) with a 20 million
euro multi-currency loan. The Croatian pharmaceutical company aims to become a world leader in the sterile solutions segment.
The EBRD financing will allow the company to double its production capacities. Founded in 1991, Jadran Galenski Laboratorij is the second largest pharmaceutical company in Croatia specializing in the production of sterile nose, eye
and ear drop solutions. The company exports 75 per cent of its production.

Compania de Apa Oradea is first Romanian firm
to achieve CIPS certification
The Chartered Institute of Procurement & Supply (CIPS) has awarded Compania de Apa Oradea, a water management company in Romania, with the
Corporate Certification - Primary Award for its development of global best practice within the organisation.
Compania de Apa Oradea is the first of six corporate clients of the European
Bank for Reconstruction and Development (EBRD) working in the water sector
who are developing a programme of procurement excellence in their teams.
The programmes are designed to grow the strategic capabilities of procurement
staff and move activity away from a purely tactical function, improving efficiencies and encouraging transparency and accountability in public sector operations.
Will Beattie, Head of International Business development at CIPS, said: "We
congratulate Compania de Apa Oradea on becoming the first Romanian company to achieve CIPS certification, This award recognises excellence in procurement and supply management through the assessment of an organisation's
12
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To meet rising demand, JGL is expanding its production facilities with
the construction of a new "Pharma Valley", which will double its output
in sterile solutions and create 100 new jobs. The EBRD's loan will be
complemented by a 32.7 million euro loan provided by the Croatian Development Bank HBOR.
Vedrana Jelusic Kasic, EBRD Director for Croatia, said: "We are very
proud to support a strong private Croatian company to become even
stronger. Jadran Galenski Laboratorij serves as an example of the country's potential in terms of entrepreneurship, innovation and know-how.
We hope that many more local companies will emulate this successful

10.000 tons capacity
The units are being run in stable condition, at a current operating
capacity which is approximately 50% of the design capacity of each
Claus Train.
The next contractual step, linked to the obtainment of the Provisional Acceptance by the Client, envisages the formal demonstration of the Unit Performances through a dedicated Test Run, to be scheduled soon in accordance to the
Contractual conditions.

KT achieves important milestones in Lukoil's
Burgas Refinery
On December 18th 2014 started-up the first of the two Claus Trains of Burgas
Refinery, while on January 15 the second Claus Train and the Tail Gas Treatment Section were successfully lined up.
LUKOIL Neftohim Burgas AD - Bulgarian subsidiary of the Lukoil Group, one
the largest privately owned Oil & Gas company worldwide - awarded in 2012 to
KT-Kinetics Technology a new Sulphur Recovery Complex to be realized in
Burgas Refinery, Bulgaria.
The project, awarded on a Lump Sum Turn Key (LSTK) basis, included:
 Two identical Claus Train of 150 t/d capacity each, in terms of produced
liquid sulphur;
 One common Tail Gas Treatment Section (TGT) capable to treat the combined tail gases coming from the two Claus Trains
 3 lines of Sulphur Solidification and 1 solid Sulphur Storage Section of

The achievement of these fundamental milestones strengthens the prominent
position of KT in the global market of Sulphur Recovery technology. Further, it
confirms KT's capabilities to successfully perform as Main Contractor for demanding and reputable Clients like Lukoil Neftohim Burgas, the biggest company on the
Balkan Peninsula in terms of crude oil processing capacities and a strategic player
for the whole region.
Source: EBRD, KT - Kinetics Technology, invest.gov.tr
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example."
Ivo Usmiani, President of the Jadran Galenski Laboratorij Management Board, said: "We are very pleased that a reputable financial institution such as the EBRD has recognized JGL as a long-term partner. The loan will finance working capital needed for our ongoing investment projects while providing additional support to our strong
growth and sustainable development. This will ensure the capacities
for research and development, production and storage and will support JGL in taking a further strategic step in selected therapeutic areas in the global pharmaceutical market."
The EBRD has been active in Croatia as an investor since the country's
independence and has invested more than 3.08 billion euro in over 170
projects to date. The Bank's activities include all areas of the economy
and are especially strong in the infrastructure, corporate, financial institutions and energy sectors.
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Pumps and pumping equipment
manufacturing in Bulgaria
The Bulgarian pumps industry manufactures
and exports various kinds of pumps including:
water pumps, hydraulic gear pumps, tandem and
triple pumps, axial piston pumps, radial piston
pumps, pumps with electrical motors; pumps with
pressure valves and flow control valves, cylinders and many other pumps for water supply,
drainage and irrigating, sewer systems, heatand-power engineering, household usage and
industry. Their main export destinations include
countries in Europe, Asia, Middle East and America as Russia, Italy, Germany, USA, Sweden,
Canada, Turkey, Greece, Ukraine, Georgia, Kazakhstan, Uzbekistan, etc.
In the following lines we present in alphabetic
order some of the leading pumps and pumping
equipment manufacturers in Bulgaria.

The company's product line includes: hydraulic
gear pumps groups I, II, III, IV and V, with displacement from 1 to 147 cm3 and working pressure up to
250 bars; tandem and triple pumps based on the
main groups; pumps with built in valve; pumps with
electrical motors /on client's order/; pumps with
pressure valves and flow control valves; check
valves with hydraulic control; adjustable hydraulic
throttles; spare parts and accessories.

RMP - DIMA

CAPRONI

Caproni JSC produces hydraulic elements and
systems for integration in mobile and stationary
industrial equipment. The company products find
application in gear boxes of passenger cars, vehicles, utility mobiles, different agricultural machines and their hauling inventory, electric and
motorcars and other lifting techniques, roadbuilding machines, metal processing machines
and etc. Caproni offers wide range of hydraulic
products with variety of applications consisting
standard units as well as products under customer's request. The company is certified under
ISO 9000:2008 and ISO/TS 16949:2009. It is
specialized in the production of hydraulic gear
pump, valves, cylinders, power packs and systems finding application in industrial hydraulic
equipment as well as in different vehicles. Current production range of Caproni JSC includes:
 hydraulic gear pumps with external gearing;
hydraulic valves with solenoid, manual, pneumatic and mechanical operation; hydraulic
cylinders - piston and plunger type, etc.
Caproni JSC participates successfully on the
world fluid power market as supplier. It realizes
partnership with over 150 companies (producers
and distributors of hydraulic equipment), establishing sales network in more than 30 countries
around the world. The company has fruitful partnership with well-known companies - supplying
its own products to the following original equipment manufacturers: Bosch-Rexroth and Interpump Group - Italy, Hydac International - Germany and USA, Haldex Hydraulics (now Concentric AB)- Sweden, Millat Tractor Pakistan, and
at the field of automotive industry as sub supplier
of Fiat, Renault, Peugeot and Volkswagen
through Fiat Group - Italy.

INDUSTRIALTECHNIC

Industrialtechnic SC is a leading manufacturer
of hydraulic gear pumps, valves and accessories
for hydraulics. The company was established before more than 25 years and at the present moment is the sole producer of pumps by the highdisplacements groups IV and V in Bulgaria.
14
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- excavators, bulldozers, wheel loaders,
cranes, concrete pumps and truck mounted
concrete mixers; road construction - compactors, milling machines, asphalt finishers; transport - refrigerated trucks, tailboards, hydraulic
suspension systems; geotechnics - drills (drill
rigs), transportation facilities and mining; agriculture - harvesters, tractors, trailing and attached tools, loader and mill saw; maritime boats, yachts, fishing ships; recycling - recycling presses, loaders. 2. Industrial Hydraulics
- hydraulic presses, atomizers, installations in
the heavy industry, test stands.

The gear pumps produced by Industrialtechnic
comply with the standard coupling dimensions of
the leading European manufacturers such as
Bosch, Roquet, Casappa, Plessey etc. The quality of the products is guaranteed by the long experience of the highly-qualified employees as
well as by the system for quality management
certified as per ISO 9001:2000. A system for environmental management was adopted in the
company, which system was certified as per ISO
14001:2004.
Companies from Europe, Asia and America
provide the main part of the customers of Industrialtechnic.

KOMAND

Komand company is specialized in design
and manufacture of water pumps; machines

RMP - Dima was founded in 1997 in Dimovo.
The company is specialized in production and
trade of water pumps, mechanical products, assemblies, aggregates and machinery in Bulgaria
and abroad.
In 2008 RMP - Dima implemented and applied
a system for quality management with scope
"Production of water pumps and spare parts for
them. Metalworking services" and has a certificate BSS EN ISO 9001: 2001. The company is
also a distributor of vertical submersible pumps
produced by Oddesse - Germany.

TROYAN MOTOR

Troyan motor was established in 1993. Its
production base is situated in the Western industrial part of Troyan and covers 1 200
sq.m. The company produces fluid refrigerating pumps of machine tools, connectors,
water pumps for everyday use, rotors and
stators for generators and electric machines,
needle vibrators and outer control vibrators
for making concrete tight, vibrators for transporting loose good; heavy-duty brushless alternators for cars and busses, electric engines with constant magnets for electric tractors, boats, park mowing- machines and electric cars, etc.

for making armature basis; pellet burners; boilers for heating systems; special machines; automation, modernization and repair of machines for making armature basis; automation,
modernization and repairing of special machines; manufacturing of details and meeting
on client draft. Its production is exported to Europe, Asia and Africa.

MM HYDRAULIC

MM Hydraulic specializes in repair, manufacture, service and trade with hydraulic
pumps and motors: axial piston pumps, radial piston pumps, gear pumps, vane pumps
and their spare parts.
The company operates mainly in the following sectors: 1. Mobile hydraulics: construction

Troyan motor trades successfully with companies in the USA, Canada, Turkey, Germany and
Greece.

TURBO-C

Turbo-C Ltd. was established in 1990 in Vidin by dipl. eng. Hristosko Sredev, winner of

waste water and slurry pumps; hot water pumps
with a temperature range of up to 120oC; liquid
ring vacuum pumps, etc.

UNITECH

bank of the river Danube at the borders with
Serbia and Romania. The geographical position of Vidin makes transportation by land and
water very convenient. Vipom offers a wide

Unitech was established in 1990 with main
business activity production of stainless
steel pumps with wide field of application.
The range of pumps offered by the company covers a broad spectrum of flow-pressure fields, temperatures and viscosity of
the conveyed fluid.
duces centrifugal water pumps and pump
units, spare parts for Bulgarian pumps and
performs repair of pumps manufactured by
other companies.

The product range of the company covers 80
types and sizes of single-stage and multi-stage
pumps for clear water and other liquids without
mechanical impurities and with viscosity and
chemical activity similar to those of the water;

Unitech has long experience in the manufacture of pumps for food processing, canning, cosmetics industries.

VIPOM

Vipom JSC is one of the leading manufacturers of pumps and pumping equipment in Bulgaria. The company is situated in Vidin, on the

range of high quality pumps and pumping
equipment for: water supply, drainage and irrigating, sewer systems, heat-and-power engineering, household usage, shipbuilding, building and industry.
It also offers designing and manufacturing
of machine and electric parts for water supply, drainage and irrigating pumping stations.
Production of Vipom complies with CE standards. Product quality control system, which
is under ISO9001, makes its products highly
competitive.
Its efforts are directed at market development in the Middle East countries and in the
markets of North Africa and the Caribbean basin, in the countries: Russia, Ukraine, Georgia, Kazakhstan and Uzbekistan. Vipom has
its offices in Sofia and Moscow. Its distributors
operate in Egypt, Algeria, Jordan, Tunis,
Macedonia, Serbia and Cuba.
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international awards for pump design since
the 1970s and 1980s, designer and specialist in pump manufacturing. The company pro-

SEE INDUSTRY

Solar systems and components
manufacturers in South-East Europe
Recent reports in the field of solar industry show
that South-East Europe has a very good potential for
development in this area and contributes significantly to the global energy system transition to renewable energy sources. Experts even determine SouthEast European markets as 'remarkable and new'. In
the recent years this region has found its place
among the important players on the European PV
market due to the excellent solar radiation and the
fast development and adoption of new technologies
in the SEE countries. During the past decade many
of the companies, established and doing business in
the region, have reached a certain peak in their operations due to the growing share of the renewable
energy sources in the global energy mix and the constant efforts of the European Union to meet the high
2020 renewable energy targets.
In South-East Europe there are many companies
- new and acknowledged, that are manufacturing
solar systems and components. The production in
the region includes PV solar cells and modules; PV
system technology; PV components, tracking systems, inverters, batteries and energy saving systems; PV industrial engineering, materials and component parts; solar thermal systems, etc.

Insight on the European solar
market
According to the report Global Market Outlook for
Photovoltaics 2014-2018 by the European Photovoltaic Industry Association (EPIA) Europe's strong PV
market development until 2012 was the result of a
few countries in the region steadily holding the lead
through the years. Meanwhile the following positions
are consequently taken by other new and developing markets, manufacturers and the so called "prosumers" (producers + consumers) of solar energy.
"In 2012, the record year for Germany allowed the
European market to maintain a reasonable level of
17.7 GW of installations, with 11.4 GW coming from
Germany and Italy alone. Aside from these two, the
UK, Greece, Bulgaria and Belgium provided a large
part of the European market development. In 2013,
the decline of markets that performed well in recent
years, such as Belgium or France, was compensated by the boom in Greece and Romania, although,
depending on the political circumstances, these latter markets could see a serious decline in the coming years", it is said in the report.
Turkey and Greece are among the fast growing
manufacturers of solar systems and components in
the region. In the current issue we will present you
some of the leading manufacturers in these two
countries. In the next issue we will continue the topic,
presenting you large companies producing solar systems in Bulgaria, Romania, Croatia and Slovenia.

TURKEY
Alfa Solar Enerji
Alfa Solar Enerji is one of the leading producers
in Turkey of photovoltaic solar energy panels. The
16
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company manufactures photovoltaic modules in its
factory in the Kirikkale industrial zone located on
6000 m2 closed area and 10 000 m2 open area. It
aims to achieve 220 MW module production capacities.

"Alfa Solar Enerji with its international market experienced technical staff, manufactures the most
accurate, high-quality, TUV certified, licensed products, and offers customers system solutions for European standards, thus customer satisfaction is the
top priority around the world ensures the stability
and reliability", the company states.
"Alfa Solar Energy panel technology, rigid engineering rules, advanced techniques, automated
production lines and 25 years of linear performance
guarantee ensures stability and reliability through
the world", the company's corporate site says.
The company manufactures monocrystalline panels and polycrystalline panels suitable to use in
homes, solar farms and other appliances. The panels can also be used in both on grid and off grid
systems.

ATSCO Solar Panel
Founded in 2011, ATSCO aims to be a leading
photovoltaic module manufacturer, distributor and
installer of polycristaline solar panels ranging from
5 W to 290 W. The company's corporate headquarters are located 40 km north of London in Luton, England and the one-thousand square meter
manufacturing facility is located in the city of Izmir
on the west coast of Turkey. ATSCO's modern
PV panel production and assembly lines combine
core processes with automation and measurement technologies to maintain and improve control and productivity. The company has specialized units responsible for production assembly,
quality control, supply chain, research and development and business development. Its products
are exported mainly to the EU and Turkey but
ATSCO is looking to distribute products for further
projects around the world.

put while reducing overall system costs. With output up to 250 Wp, superior low light performance
as well as weather resistant reliability, it is renowned for its outstanding performance ratio and
yield in kWh/kW (according to Photon lab's outdoor
module test).
Ankara Solar ASE-TR-260W Mono Solar Panel is
one of the best price-performance 60-cell monocrystalline modules on the market which was proven
of value for money. It is an ideal solution for use in
application with tight space, for example residential
and commercial rooftop to maximize utilization of
space and generate electricity as much as possible. It is available in power classes up to 270 Wp
with efficiency of 16.50%", the company said.

BmdSolar

BmdSolar was founded in 2007. During the past
years BmdSolar has established itself as an innovative leader in the solar energy sector in Turkey
by pioneering more performance enhancing design
features than any other system applicators. The
company's products include: solar modules; flexible solar panels; metal holders; solar tracking systems; solar water pumps.
BMDSolar is developing projects in the following
fields: solar home systems, solar irrigation systems,
solar telecommunication systems, solar farms, solar lighting systems.
"Our aim is to furnish production, sell and after
sale service in the "Alternative Energy Systems" we
are engaged in, find solutions oriented to the most
convenient requirements and to give particular importance on customer satisfaction. Our ultimate
goal is to be one of the leading firms of our country
in our sector", BmdSolar states.

GEST Energy
GEST Energy is a branch of Gungor Corporate
Group, one of the important players on the Turkish energy and renewable energy market. GEST
Energy offers turn-key projects EPC (engineering,
provision and construction) as well as photovoltaic panel manufacturing and integrations. The com-

Ankara Solar
Ankara Solar Energy Construction Co. Domestic
goods was established in 2013 in Turkey. The company claims to be the largest manufacturer of PV
panels in the country. Its production line is fully automated, using latest European technology.
"Ankara Solar ASE-TR-250W Poly Solar Panel,
the best sold polycrystalline module of this kind,
offers exceptional value, reliability and energy out-

pany's portfolio includes: photovoltaic panels
manufacturing, engineering and planning solar
plant setup. Some of the products are: mono panels, poli panels, inverters, solar centrifugal pump
systems, submersible solar pump systems, solar
lighting systems.
The photovoltaic board line of products is Euro-

Girasolar
Girasolar, established in 2004, was one of the foreign companies who realized the high solar potential of solar energy in Turkey. Girasolar reacted on
the Renewable Energy Act which was effectuated
in 2005 in Turkey and initially entered the sector as
a supplier company.

Girasolar's philosophy is that a solid operating
power plant needs state of the art components. The
company has long lasting partnerships with world
known suppliers of energy components. Whether it
concerns photovoltaic power plant materials or
small scale wind energy solutions for integration in
smart-grids, Girasolar is able to offer it all. Girasolar offers modules of various brands and technologies, inverters, mounting structures and off-grid
components. The company's portfolio includes
small scale wind turbines with both vertical and horizontal axis; modules, inverters, AC/DC components; mounting structures for ground mounted systems; structures for each roof-type; off-grid components for island and back-up systems.

Odul Enerji
Odul Enerji is a manufacturer of monocrystalline
and polycrystalline solar panels founded in Kayseri,
Mimarsinan Industrial Zone in 2013. The company

tion, now started to serve in renewable energy field
with Odul Solar Enerji. Odul Enerji guarantees its
panels for 10 years of endurance, 10 years of 90%
output power and 25 years of 80% output power
and aims to increase its capacity up to 150 MW
with new investments soon to be made.
"Our company, whose aim is to become an international player in the field and represent our country both nationwide and internationally, will soon
accomplish it with its technological infrastructure
and expert staff. Odul Enerji will carry on enriching
it's country and employees with its economic and
quality products which are produced in a nature and
human friendly way", the company stated.

Solen Energy Turkey

Solen offers turnkey projects to individual users,
farmers, manufacturers, municipalities, tourism
business owners, construction and engineering
companies within the principle of high quality and
customer satisfaction all over the Turkey, and
meets their needs by means of renewable energy
based solutions. The company manufactures photovoltaic modules and energy storage units, components for off-grid systems and grid connected
systems and distributes charge regulators and inverters for PV systems.
"Solar energy systems have decreased in terms
of development and cost and made themselves
recognized as an environmental clean source of
energy. Solar energy technologies vary highly in
terms of method, equipment and technological level. Off-grid systems are generally the systems
which can only be supported by renewable energy
sources at regions distant from digs and where
electric supplied from grid of the city is not reachable. Usually, it is more expensive to bring grid to
regions than installation cost of photovoltaic system", company experts said.
The company offers grid connected PV power stations - PV systems, generally installed to support
local energy requirements, whose power differs between 10 kWp and several MWp; grid connected
decentralized PV power systems which has become recently common and placed at roof and surface of the buildings. Typically their power differs
between 1kWp and 50 kWp, and it is delivered PV
power station used with bidirectional counter application.

Teksan
Teksan was established in constitution of Cetin
Groups in 2001. The company holds its position

and competition terms. The company's portfolio includes: batteries (deep cycle batteries, deep cycle
gel batterie; solar charge controllers; automatic battery chargers; street lighting chargers; LCD screen
chargers. Teksan also offers: inverters (pure sine
wave inverters; inverters with charger; on-grid inverters; smart inverters); solar panels (mono crystal solar panels);solar water pumps, etc.

Zahit Energy
Zahit Energy is founded in order to produce high
quality solar modules and installations system in
Turkey. Zahit Energy belongs to the group Zahit
Aluminyum, which is one of the leading companies
in the aluminum manufacturing in the country. The
company started its initial investments for solar
modules in 2012 with highly qualified team, managing the production facilities and R&D activities.
Its production relies on German technology and has
a capacity of 65 MW per annum.

"Our aim is to increase and encourage the usage
of clean energy through solar modules starting with
our region. We are motivated to work as a part of
close international cooperations to make the solar
modules more affordable for everyone, especially
in the regions with a high solar light intensity", the
company claims.
Zahit Energy produces solar modules in Adana
Organized Industrial Area with quality engineering
vision. The steps of the unique production technology include: the solar cells go through a quality
check with German technology devices; the stringer machine solders the checked solar cells as a
string; the strings of solar cells are positioned on
the clean glass with EVA by a robot; the modules
are double checked with eye control and EL tester.
If the quality of the pre-assembled module is approved, then the package goes to the 3 step lamination machine with German technology.
The modules go through a high technology power
test and final EL test, and sorted and packaged according to their electrical powers.

GREECE
Solar Cells Hellas Group

produces PV panels which are used to produce
electricity from sun. It is built on 12.000 m2 open
space and has 8000 m2 enclosed production zone
and a yearly capacity of 50 MW.
Odul Group who has successfully completed
many projects in the fields of energy and construc-

among the first 10 companies in the Turkish renewable energy sector. Teksan which supply quality, competitive products and brand to Turkey market, continue their own way in growing technology

Solar Cells Hellas Group provides high quality
professional solutions for the realization of renewable energy sources (RES) projects, including the
development of techno economic studies for energy and energy saving projects as well as the design, procurement of equipment, construction, operation and maintenance of PV plants. The Group
is the first vertically integrated PV producer in
Southeast Europe, operating state-of-the art production equipment, of the highest industrial standards, to produce high quality wafers, cells and
modules.
Solar Cells Hellas Group manages a PV portfolio
south-east european
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pean origin, with 100-150 MW capacities and has
the latest technology. PV cell string and implantation automatically line up with zero error and are
placed on the panel with the help of robot, untouched by human hands by means of camera and
electronic control mechanism on the cell typesetter. All the phases of manufacturing progress as
fully automatic logic and technology is used in the
most productive way. Finally, quality and performance tests are applied with the recent technology
of world standards and modules are made suitable
for the project.

SEE INDUSTRY

with total capacity 400 MW in the Greek territory,
300 MW of which are owned parks and are included in Fast Track process, ensuring speedy completion of the licensing process. The Groups consists of several companies, some of which are listed below.
Solar Cells Hellas - So far, Solar Cells Hellas has
constructed and connected to the grid photovoltaic
parks with total capacity of more than 45MW and
provides maintenance services and operating more
than 35MW. Solar Cells Hellas was founded in
2006 and constitutes the first production unit of the
Group, with an annual capacity of 40 MWp for wafer and 40 MWp for cells production. The building,
covering an area of 6800 m2, located on 21700
m2, houses state-of-the-art equipment, ensuring
production of the highest international standards.
Soltech - The production facilities of the Group
are complemented with the equipment of Soltech,
which was founded in 2006 and has the production
capacity of 40 ?Wp for wafers, 30 MWp for cells
and 30 MWp for panels, thus covering the market
needs for PV system installations. The building is
located on the same plot as that of Solar Cells Hellas covering an area of 7200 m2, while 116 new
working places are created. The equipment has
been purchased from leading suppliers in Germany, Switzerland and the US and is using the most
advanced technology for production and quality
control according to the most stringent requirements in the sector.

Calpak - Cicero Hellas
Calpak has more than 30 years of experience in
the conversion of sunlight into thermal energy and
the provision of innovative solar thermal equipment
at an unparalleled price-quality ratio.

the company are located downtown Athens.

Silicio
Silicio is a Greek company specialized in the production of polycrystalline silicon wafers, PV cells
and PV modules. The company was founded in
2005, and in spring 2009 its Patras, Greece plant
started production, just 11 months following foundation.
Silicio is a group of companies that has suc-

cessfully been active in all sectors of the renewable energy sources since 1997, having foreseen the rapid growth of the PV industry due to
the constantly increasing share of the solar energy in the global energy balance and favorable
feed-in tariffs, has built a state of the art automated facility, for the production of polycrystalline silicon wafers, PV cells and PV modules. Silicio is located in the Industrial Area of Patras,
the 3rd largest Greek city and the main Greek
export port to Western Europe.
Silicio has not only invested in infrastructure,
but also in its personnel, which meets the highest standards and which is continuously and extensively trained on location and abroad in order
to achieve the company's high quality and productivity goals. Concerning environmental protection, Silicio has significantly invested in the
most advanced waste management technology
and recycles to the upmost possible degree all
materials and water.

Stibetherm

Calpak was established in 1976 by BP (British
Petroleum) and ever since has remained in the
lead of research, development and production of
solar thermal products in Greece. Calpak covers
all parts of solar thermal energy producing a
complete range of solar collectors, hot storage
tanks, complete central solar systems and thermosiphonic systems.
The manufacturing procedure and the use of
raw materials are according to the strictest international standards and the production is certified with the ELOT EN ISO 9001:2000. The
factory of the company is situated in Corinth in
a 25,000 m2 field. The actual covered area for
the production is 4000 m2. New production areas are under construction in order to cope with
the increasing demands. The headquarters of
18
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Stibetherm is one of the largest manufacturers of
integrated solar systems in Greece.
The company manufactures solar thermal systems and polycrystalline photovoltaic modules.
Based on the program of continuous development,
it performs numerous investments in the modernization of its production process and facilities with
modern control methods.
"The research and development department
which operates in a modern manufacturing environment, carries out continuously tests and experiments for the constant improvement of existing systems and the development of new ones (has patented, globally recognized and used technology, in
the Area of solar thermal systems, while it has expended its activity in the field of photovoltaic production).
The company's staff is skilled, well trained and
with years of experience, while being equipped with
a timeless proven expertise", Stibetherm states.
The production of the company focuses on polycrystalline photovoltaic modules. The machinery
used for the production has been imported from

Japan. The production process of photovoltaic
modules the mechanical equipment of the solar
thermal systems is used for the cutting and the creation of the frames for the photovoltaic modules.

Mechatron

Mechatron specializes in the design, development
and implementation of technologically advanced
products and applications for photovoltaic plants,
having already gone through a successful fifteenyear course. With the development of the renewable energy sources and technologies in Europe,
Mechatron created and presented an innovative
sun tracking system, gaining leading share in the
specific market. "The reason was Mechatron's experience, knowledge and know-how, incorporated
into Mechatron Solar Trackers", company specialists claimed.
Mechatron Solar Trackers, which include single

and dual axis systems, are the latest technology in
photovoltaic plant installation systems. They have
been successfully tested under different climate
conditions and decretory systems and constitute
one of the best available solutions in the world for
installing photovoltaic plants.

Sammler
SAMMLER B. Michalopoulos is a pioneering
company in the field of production solar thermal equipment in Greece. The company was
established in 1975 in the area of Acharnes in
Athens. Since the establishment of the company the main activity is the production of solar
water heaters and solar thermal collectors. The
main characteristics through all these years are
the high quality and efficiency of the products,
SAMMLER representatives stated. Since 2000,
the company has been transformed to an exporting company, one of the most active in
Greece. Today more than 90% of the production is exported worldwide.
"One of the most important parameters of our
strategy is the production under the brand of other companies. Products under SAMMLER brand
exist only in Greek market, as for the rest we
follow strictly 100% OEM strategy. In order to
realize our targets, is required a continuous modernizations of our production processes, using
hi-end equipment and the training of our workforce. Also important parameter is the research
and development of new solutions following the
demands of the market", the company claims.
SAMMLER is one of the few companies worldwide which whole product range has been tested and certified by accredited labs and certification bodies in Europe and America. The company is one of the foundation members of
EBHE (Greek Solar Industry Association) and
member of ESTIF (European Solar Thermal Industry Federation) and takes important action
in creating strategy in national and European
level concerning energy matters.
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