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Intel® Quark™ SE microcontroller

For more information contact Intel®:

phone: +48 22 203 3120; email: iot@inteltechnologyprovider.com
Al. Jerozolimskie 146C, 02-305 Warsaw, Poland

The newest Intel Quark SE microcontrollers bring always-sensing intelligence and powerful peripheral support to
the next generation of intelligent connected devices.

Product Overview
Intel is proud to announce the Intel® Quark� SE

microcontroller, bringing intelligent power to the
edge by combining a microcontroller with an on-
board sensor subsystem to manage power con-
sumption through programmable wake cues. The
Intel Quark SE microcontroller also features pat-
tern matching technology that allows it to learn and
differentiate. The result is always-sensing intelli-
gence, bringing real-time response down to the
next generation of intelligent devices.

Pattern Matching Technology
The Intel Quark SE microcontroller includes so-

phisticated pattern matching technology that allows
it to learn through pattern recognition and differen-
tiate appropriate response events. Having decision-
making ability at the edge can provide a more real-
time response, such as in an industrial setting,
monitoring energy consumption and triggering an
event if an anomalous event occurs.

It can also reduce costs by lowering the number
of gateways required to manage edge data.

Internal Sensor Hub
The Intel Quark SE microcontroller includes an

internal sensor hub, which manages multiple sen-
sors allowing it to support more peripherals. It also
allows the main CPU to sleep, until the sensor con-
troller wakes it up based on programmable cues,
resulting in very low energy consumption.

Intel-Class Security Features
The Intel Quark SE microcontroller extends rock-

solid Intel security down to the device level with
software- and hardware-based features to help pro-
tect data at every endpoint.

Intelligence at the Edge
The Intel Quark SE microcontroller brings intelli-

gence to the edge for real-world applications. It is
interoperable with other Intel®-based systems, sim-
plifying integration of edge products in end-to-end
IoT architectures. More can be handled at the de-
vice level, reducing the need for larger gateways.

Faster Time to Market
The Intel Quark SE microcontroller simplifies de-

sign and reduces bill of materials (BOM) by mini-
mizing external components required on the plat-
form. The Intel® System Studio integrated devel-

opment environment is  included with all Intel® mi-
crocontrollers. This maximizes investment of time
and money by reusing software to scale up or down
to any Intel® processor without additional costs.

The Intel Quark SE microcontroller provides tre-
mendous flexibility by requiring a single DC power
source with an operating range of 1.8�3.3 volts and
supporting the serial interfaces typically seen on
sensors, wireless modules, flash devices, and EE-
PROMs. Additionally, all 32 of its bidirectional I/O
pins can be used as general purpose I/O (GPIO).
With programmable drive strength and integrated
pull-ups, they can be connected directly to LEDs,
relays, H-bridges, or switches.

Moreover, with a 19-channel ADC with selectable
6/8/10/12-bit resolution instantiated in the Sensor
Subsystem and with 6 high-speed analog compar-
ators and 13 low-power wake-up comparators it
boasts solid mixed signal capabilities.

The Intel Quark SE microcontroller comes in a
10x10 mm 144-pin BGA and is qualified over an
industrial temperature range (-40 °C to +85 °C).

INTEL® QUARK� SE microcontroller
features at a glance

� CPU: 32-bit processor @ 32 MHz Intel® Pen-
tium® x86-compatible without x87 floating point
unit. 8 KB instruction cache, 2-way associative

� Sensor subsystem: 32-bit DSP core @ 32 MHz.
Supporting ARCv2 ISA and floating point unit, 8
KB instruction cache, 2-way associative, 8 KB
DCCM

� Pattern-matching accelerator: Hardware pattern
recognition IP, 128 neurons with 128 compo-
nents per neuron

 

� Flash: 384 KB on-die flash (192 KB dedicated to
host processor, 192 KB dedicated to sensor sys-
tem), 8 KB OTP

� RAM: 80 KB on-die SRAM
� General-use timers: 4
� Watchdog timer: 1
� Real-time clock: Sources a 32-bit counter run-

ning from 1 Hz up to 32.768 KHz
� UARTs: 2 16550-compliant interfaces. Baud

rates from 300 to 2M
� SPI: 2 masters with up to 4 devices per master,

1 slave
� General purpose I/O: 32 independently config-

urable, 16 additional available via sensor sub-
system

� USB controller: 1.1 device-only controller
� I2C: 2 general-purpose I2C interfaces, config-

urable either as master or slave. 2 master-only
interfaces available in the sensor subsystem. In-
terface speeds: 100 kbps, 400 kbps, and 1
Mbps

� I2S: 2 I2S interfaces (1 transmit interface, 1 re-
ceive interface)

� ADC: Single ADC controller instantiated in the
sensor subsystem, 19 single-ended inputs, 12-
bit resolution

� Analog comparators: 19 analog comparators (6
high-performance, 13 low-power)

� DMA: 8 unidirectional channels
� Security: 8k OTP, JTAG lock, On-die NVM read/

write access control
� Package type: 10x10 mm, 144-BGA pkg
� Crystal oscillators: 32 MHz, 32.768 KHz
� Silicon oscillator: 32 MHz, 32.768 KHz
� CPU clock generator: 4/8/16/32 MHz, Low-pow-

er compute mode w/RTC, clock source
� SoC states: Active, Sleep, and Off (Host proces-

sor states: C0�C2, Sensor subsystem states:
Sensing Active, Sensing Wait, and Sensing
Standby)

� Platform power: DC-DC 1.8 V, 3.3 V
� Operating temperatur: -40 °C to +85 °C

Notes

1. Power is measured at 25 °C on typical devices
with a 3.3 V supply and static I/O.

2. Active power is measured while executing a
64-point FFT.

3. Power and latency figures assume silicon os-
cillator is used.

4. Standby and retention w/o RTC assume one
low-power wake-up comparator is enabled.
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Strategies for Implementing Automotive LED
Lighting Systems

Fionn Sheerin
Microchip Technology Inc.

New vehicle designs contain more lighting than ever before:
dome lights, display backlights, turn signals, low & high
beams, fog lights, cornering lights, tail lights, accent lights and
even infrared lighting for automated driving assistance. Inside
the cabin, LED lighting has been replacing incandescent
bulbs, primarily due to size, cost, efficiency and longevity. Re-
cent technological advances in LEDs and drive circuits for
high-brightness LEDs have accelerated that trend, replacing
exterior lighting for improved safety, reliability, and aesthetics.
Swapping incandescent dome lighting and display backlight-
ing with LEDs that will last for decades is an easy switch, but
replacing critical, legislatively mandated exterior lighting re-
quired significant technological advances in both the diodes
and the control circuits (and, in some cases, it still requires
legislative changes). Novel, intelligent control schemes are
able to do completely new things with LEDs, and this is rapidly
revolutionizing automotive exterior lighting.

This trend started with the LED daytime running lamps on
the 2004 Audi A8, which expanded to full LED headlamps
on the 2007 Audi R8, and now complete LED exterior front
lighting is available on a wide range of production vehicles
around the world (including Cadillac, Audi, BMW, Mercedes-
Benz, Toyota, Jaguar and Volkswagen, to name a few). OS-
RAM recently announced that it expects one in five head-
lights to be LED-based by 2020, which is a very rapid indus-
try shift by automotive standards. There are advantages to
the efficiency and power consumption of LED lighting com-
pared to Halogen and HID lighting, the price of high-bright-
ness LEDs is falling rapidly, and the reliability of the diodes
is unmatched. However, the primary driver of LED adoption
is the controllability; and this requires intelligent LED drive
circuits. Lastly, and perhaps the most important element for
many consumers, are the aesthetic effects of good lighting.
Lighting is an important vehicle design element; users are
easily frustrated by poor lighting, and can directly appreci-
ate good lighting. Drivers ask for it, and in many cases are
willing to pay extra for it. Premium headlights are a com-
mon, up-market vehicle option for new cars and aftermarket
modifications. They affect the vehicle style, perception, ease
of driving and safety. Car manufacturers recognize this, and
lighting systems are the focus of increasing efforts by auto-
mobile and component manufacturers. HELLA, Automotive
Lighting (Magneti Marelli), Koito and Valeo have all issued
press releases related to lighting systems in the last six
months, illustrating the focus on this area. Through safety,
reliability and curb appeal, good LED-based lighting designs
can add significant value to vehicles, improving sales vol-
umes and sale prices.

Administrators and legislators are particularly interested
in vehicle exterior lighting.In most parts of the world, the
number, brightness and color of exterior lights are
mandated.Lights that are too bright for the road conditions
cause glare problems, while dim or failed exterior lights pose
a safety hazard. Commonly, jurisdictions have legislated
acceptable brightness ranges for daytime-running, low-
beam, high-beam, turn-signal, cornering and fog lights on
the front of the vehicle; with similar requirements for rear
vehicle lighting. In some cases, there are also rules about
which lights can be used in what conditions; including wheth-
er lights need to auto-level to compensate for the road an-

gles, and the speeds at which cornering lights can turn on.
This is a nightmare of design requirements, which would
necessitate a multitude of traditional halogen and HID fix-
tures, potentially adding mechanical motors or shutters.
However, arrays of LED lights can address many of these
requirements, if well designed constant-current regulators
and intelligent architectures are employed. Good LED drive
circuits are reusable, and the electronics can be replicated
into multiple designs.Microcontrollers packaged into the
headlamps can use information from light and temperature
sensors to compensate LED drive current; maintaining con-

sistent light output, or deliberately refocusing the beam or
adjusting brightness to changing driving conditions. Differ-
ent individual diodes within the headlamp can be switched
on and off or dimmed, to light around corners or to avoid
blinding oncoming cars - without any mechanical compo-
nents. In addition, brake, hazard and turn-indication lights
can light up in patterns or sequences to make them easier
to notice. Last, but not least, properly implemented LED light-
ing can turn on or off nearly instantaneously (compared to
the 250 ms delay with a standard incandescent bulb, to full
brightness). Admittedly, it remains to be seen how effective
these adaptations will be at reducing vehicular accidents,
long term, but it looks very promising. The catch is that all of
these features require both high-quality LED arrays and
high-accuracy addressable drive circuits with intelligence.
Microchip's dsPIC® digital signal controller (DSC) chips fit
these needs very well. The quality of the circuit implementa-
tions, algorithms and component selection will separate the
winning lighting products from the rest.

The inherent reliability of LEDs is also a major advantage
over previous lighting generations. With some LED manu-
facturers claiming device lifetimes exceeding 20 years, it is
conceivable that in the future vehicle lights would not re-
quire replacement. Factory-installed lights could last as long
as the power train, without requiring maintenance. LED-
based lighting systems can also be designed with inherent
reliability. Placing multiple independent lighting strings into
a brake light or tail light can cost-effectively create redun-
dancy within a single light, such that damage or failure would
merely reduce the light output instead of turning it off com-
pletely. In addition, more advanced electronics can add fault-
reporting capabilities, so the lights' status can be displayed
on the vehicle dash or reported through the diagnostic code
reader. With the lighting systems attached to CAN, LIN or a
similar in-vehicle communications bus, the automobile could
warn the driver if the lights are not functioning correctly. (Mi-
crochip makes a variety of CAN and LIN transceivers and
microcontrollers that can be used for this application.) This
is not a new concept, as "CANBUS compatible" lighting has
been available in certain vehicles for a long time. But the
older systems are only capable of detecting major changes
in functionality; efficient, low-power replacement bulbs com-
monly cause false errors. However, with intelligent LED drive
circuitry, it is possible to report more detail than just a gross
failure. Lighting systems can cost-effectively report detailed
telemetry data for current/voltage shifts, temperature chang-
es, or even input-voltage shifts. The diagnostic data could
indicate future failures before they occur, even detecting mi-
nor changes such as a single shorted LED in a long string.

In order to properly design these diagnostic features, the
LED drive and monitoring circuit must be as reliable as the
diodes it controls. Often, LED-based lighting systems con-

tain more components than the legacy bulbs they are re-
placing. Getting the full lifetime from an LED requires a prop-
er drive circuit - one with good current regulation across all
operating conditions. For superb light quality and reliable

operation, the drive circuit should compensate for changes
in temperature, input voltage and load resistance; maintain-
ing a constant output current in every circumstance. Each
extra component in the system introduces another possible
failure point.In order for a taillight to function for 20 years,
both the LEDs and the LED drive circuit must last for 20
years. This kind of regulation and longevity is not possible
using bias resistors. Lighting systems must use tightly con-
trolled DC-DC regulators, from suppliers with proven track
records in automotive quality, in order to achieve long-term
reliability. Microchip manufactures several Digitally En-
hanced Power Analog PWM controllers, including the
MCP19115, which are capable of industry-leading current
regulation and have built-in digital communication interfac-
es. Designed properly, the lighting system will have all the
elements required for a long product lifetime: high-reliability
devices, combined with redundancy and monitoring.

Safety and reliability are certainly desired features, and au-
tomotive consumers often see deficiencies in this area as a
reason not to purchase a vehicle. They will readily avoid
brands or models that they perceive as unsafe or unreliable,
while selecting from the remaining "acceptable" vehicles
based on appeal. Fortunately, well designed lighting systems
add that vehicle-differentiating aesthetic that can lure discrim-
inating buyers.More and more often, cars are being marketed
with dramatic videos of car headlights turning on suddenly
and moving purposefully through the dark. Well designed
headlights have a distinct appeal to both high-end and low-
end vehicles. Most importantly, customers are willing to pay
for these features. Aftermarket lights are among the most
common additions to a vehicle, whether it is driving lights for
an off-road truck (which may never leave the pavement) or
fog lamps for a luxury sedan (which may never drive in fog),
the visual appeal of exterior lighting is every bit as important
as the body or interior styling. Despite all the safety, reliability,
cost and longevity concerns, for many drivers, the vehicle is
as much a reflection of their personality as it is a tool for safe
transportation. Emotional appeal sells cars, and well placed
strings of carefully controlled LEDs can evoke that emotion
(even in the dark). Today, some automakers and tier-one sup-
pliers can be concerned about the added cost of the increased
semiconductor content in their vehicles; but the reality is that
most of those electronic features are adding back more far
value than they cost to implement.

Automotive exterior lighting is particularly well suited to
the application of LED technology. Older Halogen and HID-
systems do not offer the same flexibility to support modern
designs and future safety expectations. Precise, constant-
current DC-DC converters, sometimes combined with mi-
crocontroller intelligence, can be used to implement every-
thing from a basic taillight to the most advanced segmented
headlamp. Future lighting designs, both with the upcoming
LED-based designs and the new laser-based systems, are
paving the way for intelligent vehicle systems of the future.
Identifying obstacles to implementing them is one more step
down the path of vehicle automation, and an important op-
portunity for the automotive industry to prove it can add safe-
ty, increase reliability, improve aesthetics, and ultimately in-
crease the overall value of vehicles.

LED signal light, mounted on a mirror for in-

creased visibility

LED-based headlight design, with independent

strings for multiple lighting functions

LED-based taillight, with redundant light

sources for added reliability



south-east european  INDUSTRIAL MARKET 5



south-east european  INDUSTRIAL MARKET6

S
E
E
 IN

D
U

S
T
R

Y

south-east european  INDUSTRIAL MARKET6

Bulgaria has managed to simultaneously have

limited automobile production, yet emerge as one

of the major automobile importing countries in the

EU, importing both used and new automobiles. This

somewhat of a phenomenon is outlined in one of

Technavio's latest report on the automotive indus-

try in Bulgaria until 2020. The global technology re-

search and advisory company points out some of

the most prominent emerging trends driving the au-

tomotive industry in the country, among which are

the increased adoption of electronic devices in au-

tomobiles, the focus in niche segments and the

strong demand for batteries from the automotive

sector.

Government support for the auto-
motive industry

Automotive parts manufacturing and design in

Bulgaria, especially for electronics, has been in-

creasingly strong post the economic crisis in 2008,

outlines the report. This is partly due to the fact that

the Bulgarian government has been encouraging

manufacturers of automotive parts and accesso-

ries to set up and expand their manufacturing plants

in the country. Their efforts were rewarded, be-

cause since the crisis the automotive manufactur-

ing capacity in Bulgaria has expanded by about

85% and is likely to expand further. The industry is

supported by government policies that favor inves-

tors in addition to the cheap skilled labor available

in the country. All these factors combined increase

the chances of Bulgaria emerging as a key supplier

of automotive parts and accessories in the EU and

the Middle East and thereby presenting potential

growth opportunities for manufacturers.

Automotive growth
The automotive industry in Bulgaria is expected

to grow steadily at a compound annual growth rate

close to 4% over the period 2016-2020, Technav-

io's paper predicts. Many reasons for this develop-

ment are pointed out - for example, automobile reg-

istrations have been increasing in Bulgaria, with

about 130,000 units registered in 2014, and a rise

in the number of on-road automobiles directly influ-

ences aftermarket sales. Factors such as the in-

creasing sales of imported automobiles and longer

lifespan of automobiles in Bulgaria will lead to an

augmented demand for automotive parts and ac-

cessories in Bulgaria. The use of automobiles for

long periods influences consumers to increase their

spending on automobiles, which is expected to cre-

ate new opportunities for automobile manufactur-

ers in the coming years.

Still, probably the most significant trend that is ex-

pected to propel this market's further growth pros-

pects is the increasing adoption of electronic devic-

es in automobiles. A desire to differentiate their

products has led automobile manufacturers to in-

corporate several electronic components in the ve-

hicles. In addition to that, consumers also prefer

automobiles incorporated with advanced electron-

ics and devices, such as infotainment systems and

active and passive safety systems, which is envis-

aged to aid in this market's growth during the pre-

dicted period.

Market competition
Overall, the automotive electronics industry in Bul-

garia is highly fragmented, with a lot of foreign man-

ufacturers dominating the market. Still, several low-

cost manufacturers offer economical automotive

parts and accessories. The manufacturers compete

on the basis of price, innovation, quality and perfor-

mance, customer-centrism, brand image, and ser-

vice quality. Key manufacturers in the market also

provide technical support sought by non-residential

end-users at the time of purchase. The competition

is moderate in the market, with the key manufac-

turers focusing on the development and introduc-

tion of technologically advanced products. In the

current issue of South-East European Industrial

Market, we have assembled a market overview with

some of the most prominent manufacturers and de-

signers of automotive electronics and electrical sys-

tems for vehicles.

Melexis Bulgaria
Melexis is a Belgian leading manufacturer of ad-

vanced mixed signal semiconductors, sensor ICs,

and programmable sensor IC systems. It is present

in 12 countries around the world. In Bulgaria, the

company exists as Melexis Bulgaria and was es-

tablished in 2000. Their scope of activities includes

microelectronic component manufacturing, sen-

sors, ICs for the automotive industry. Melexis Bul-

garia ICs are used in the vehicles of companies like

Mercedes-Benz, BMW, Audi, VW, Suzuki, Toyota,

GM, and Ford.

When it was first established in Bulgaria, Melexis

only had a R&D group of 50 professionals develop-

ing chips. Back then, the decision for entry was

based upon the region's history in the electronic

and microelectronic fields, as well as the existing

workforce of professionals with years of gained ex-

perience, knowledge and know-how. Financial pa-

rameters such as the cost of operations and the

Automotive electronics design &
manufacturing in Bulgaria

Favorable conditions
Bulgaria has favorable economic conditions which

have boosted foreign investors' interest in the auto-
motive electronics sector.

� The Bulgarian economy had a constant growth of
above 6% in the period 2000-2008

� The economy stabilized in 2011 with GDP growth
of 1,8% for 2011 and 0,8 % in 2012

� The budget deficit in Bulgaria is one of the lowest
in Europe for 2012: -0,5å %

� There are no currency fluctuations due to a cur-
rency board, introduced in 1997 - the Bulgarian
Lev is pegged at 1,95583 to the Euro

� Bulgaria has the lowest government debt to GDP
ratio in the EU27 in 2012

Source: Invest Bulgaria Agency
Source: Melexis Bulgaria

Source: Pixabay
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competitiveness of the labour market also were

considered and supported the decision.

Melexis's location in Sofia has succeeded in com-

bining the local talent with global business needs in

a way that allows the team to develop innovative

products for global customers. At the same time,

strong local experts also have an important or even

unique roles within the company's business. The

two core businesses of Melexis - research & deve-

lopment and manufacturing (in the sense of testing

chips) - are both active in the Sofia plant, which

gives an opportunity to grow on an yearly basis,

state company representatives.

"Locally, the team has developed several key

product families with an established, strong know-

how. We are following the trend of the growing au-

tomotive market for applications related to comfort,

safety, greener vehicles, replacing the communica-

tion from cables to LIN, etc. Over the last years we

have recruited professionals and engineers to pur-

sue the global trend for growth, and have complet-

ed orders for 10 different nations from our site in

Sofia", adds the company website.

IMI Bulgaria
Integrated Microelectronics (IMI) was first estab-

lished in Bulgaria in 1993 as EPIQ. It started its activ-

ities in the fields of electronic assembly, module as-

sembly, development and manufacture of plastic in-

jection moulds and factory automation equipment. In

July 2011, the Belgian EPIQ group sold EPIQ Elec-

tronic Assembly EOOD to Integrated Microelectron-

ics Inc (IMI), a Philippines-based company.

IMI subcontracts for well-known names in the au-

tomotive sector, including Valeo, Denso, Brose and

EF. The company produces components for fa-

mous brands in consumer electronics like Tefal,

Rowenta, De Longi. IMI manufactures more than

230 types of products and exports them mostly to

the European markets.

IMI Bulgaria is located in Botevgrad, 60 km away

from the capital Sofia. Its main activity includes PCB

assembly and testing, system product integration,

tooling and plastic injection. The Bulgarian opera-

tions are among the leading international suppliers

to the automotive, consumer electronics and indus-

trial appliance markets.

The main factors that led to EPIQ's decision to

invest in Bulgaria include the country's political sta-

bility, availability of high engineering skills, and la-

bor cost. IMI Bulgaria also plays a key role within

the IMI group in the automotive sector as the best-

in-class automotive site, and as the main entity for

the Europe geographical area.

Visteon Bulgaria
Visteon started its history as a spin-off from Ford

Motor Company that had just acquired Johnson

Controls's electronics business. Visteon has since

managed to successfully transform its own busi-

ness into a focused electronics supplier with lead-

ing market positions in Asia, Europe and North

America. Currently, Visteon has about 11,000 em-

ployees around the world.

The company is one of the world's largest cockpit

electronics providers and the only one focused ex-

clusively on cockpit electronics. Visteon designs,

engineers and manufactures advanced electronics

products and connected car solutions that deliver a

rich, connected experience for drivers and passen-

gers. Visteon supplies virtually all leading automak-

ers, including BMW, Daimler, Ford, General Mo-

tors, Nissan and Hyundai.

Visteon Electronics Bulgaria is a technical cen-

ter with more than 680 employees and an exper-

tise in software, hardware and mechanics. The

location is Visteon's second largest development

center and is currently focused on the design and

development of over 30 projects for millions of

cars in future mass production.

Following a significant growth in demand for its

software services, Visteon is relocating its 700 em-

ployees in the Bulgarian capital of Sofia to a new

89,000 square foot state-of-the-art office space,

with plans to further expand the facility and accom-

modate up to 150 additional employees.

"Automotive software development is the fast-

est-growing segment in the global automotive in-

dustry, driven by the evolution of connected cars

and autonomous driving. Visteon's software oper-

ations in Sofia are at the core of this exciting evo-

lution, providing infotainment, head-up displays

and innovative solutions for the world's leading au-

tomakers," states Markus Schupfner, Visteon

chief technology officer.

Sensata Technologies
Sensata Technologies is a world-leading supplier

of mission-critical sensors and controls for the auto-

motive industry. The company is part of the interna-

tional holding company Sensata Technologies - a

global manufacturing and technology company ac-

tive in the development, manufacture and sale of

sensors and control systems. The technical solutions

that the company offers are widely used in the auto-

motive sector, aircraft constructions, shipbuilding,

military, trucks, HVAC, telecom industry and others.

Globally, Sensata Technologies turned 100 years

old in 2016. The company has business centers

and manufacturing sites in 16 countries around the

world with over 19,000 employees. In Bulgaria,

Sensata has been operational since 2011, follow-

ing the acquisition of the Belgian company Sensor-

Nite and its plant in Botevgrad. The facility in

Botevgrad has actually existed since 2002 and cur-

rently there are two manufacturing buildings and a

test laboratory there. In addition, Sensata has op-

erations in Plovdiv and Sofia - a business center

hosting design engineering and testing, a customer

service center, shared center and mechanization in

Sofia, and a production plant in Plovdiv, where the

company produces a different type of automotive

sensors - pressure sensors - and also works with

some of the biggest automotive producers in the

world. The Plovdiv plant was officially opened in

April 2016.

Sensata Technologies has invested over 40 mil-

lion USD in its Plovdiv site and has recently re-

vealed plans to increase the number of employees

from the current 150 to 1,400 over time. Future in-

vestments in the current production in Botevgrad

and the Business Center in Sofia are also on the

way, revealed the company, and the planned over-

all investment for the Botevgrad plant & equipment

will be 8 million USD for 2016 alone.

Wuerth Elektronik
Wuerth Elektronik iBE is a specialist in custom-

ized EMC components and inductors for automo-

tive applications and e-mobility, and has been a

preferred partner for the automobile industry for

over thirty years now. The German company has

16 production facilities located worldwide and is

ISO/TS 16949-certified. Wuerth is represented in

all important markets and continents, and one of its

strongest sectors is automotive. Their product port-

folio includes customized rod-core and special-ap-

plication chokes, high-current inductors, automotive

ferrites, power inductors and storage chokes.

The Bulgarian subsidiary and production site

of Wuerth Electronik - Wuerth Electronik IBL BG-

is located in town of Belozem, on a two hour ride

from Sofia. The factory was established in 2002

and has about 320 employees. It is precisely

specialized in the winding of aircoils, core as-

sembly & fixation, manual & semi-automated

processes and welding.

Source: Visteon

Source: Wuerth Elektronik

Source: Sensata Technologies
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Behr-Hella Thermocontrol
Behr-Hella Thermocontrol GmbH (BHTC) is a man-

ufacturer of climate control and thermal management

solutions for the automotive industry. The compa-

ny's main product groups are control panels and con-

trol units for vehicle air conditioning as well as center

stacks/HMI. Climate sensors, blower controllers and

PTC auxiliary heaters complement the portfolio.

Behr-Hella Thermocontrol has been active on the

Bulgarian market since 2013 and opened a pro-

duction plant for control panels for vehicle air con-

ditioning on May 20, 2015. In addition to that, the

company established a development center for in-

novations in Bulgaria, which is one of the five glo-

bal BHTC innovation centers.

BHTC's production plant is the first facility in the Indus-

trial Zone Sofia-Bozhurishte and as of today employs

250 people. According to the company's strategic de-

velopment plan, this number is expected to reach 500

within the next five years. The development center, on

the other hand, has 60 engineers who directly work on

projects coming from the Lippstadt headquarters.

Behr-Hella Thermocontrol's decision to begin op-

erating in Bulgaria was a result of a two year study of

various locations in Easter Europe, the company re-

veals. Some of the countries that were considered

were Serbia, Macedonia, Romania, Poland, Hunga-

ry and the Czech Republic. The final choice, howev-

er, was Bulgaria, mainly because of its friendly in-

vestment environment, good infrastructure and fa-

vorable business development conditions.

Festo
Festo specializes in the production of sensors and

sensor applications. It was established in 1993. The

company's manufacturing capabilities in Bulgaria are

one of the biggest that they operate. Since 1997 Festo

Bulgaria has been specializing in the manufacturing of

sensors and sensor applications. It operates two man-

ufacturing facilities - in Sofia and in Smolyan.

Festo's key products manufactured in Bulgaria in-

clude the production of fluid and magnetic sensors

with various applications in the automotive, machine

building and other industries, as well as the produc-

tion of cable applications for sensors and valves.

In September 2015 Festo Production inaugu-

rated its new manufacturing facilities in Sofia.

The new plant occupies 8700 square meters.

The investment in expanded production amounts

to 19,2 million leva. The company announced its

plans for a significant new extension within the

following three years, which would result in the

opening of more new jobs, investment in machin-

ery and equipment for new products, and auto-

mation of the production amounting to 25 million

leva. The planned investment program is already

underway, as the company has successfully pur-

chased the land required for the construction of

the new capabilities. Festo also plans increasing

the level of automation of its production process.

At present, the overall production base of Festo

Production, including the extension, occupies a

total area of 20 000 sq. m.

LEM Bulgaria
LEM is one of the market leader in providing inno-

vative and high quality solutions for measuring elec-

trical parameters. Its core products - current and

voltage transducers - are used in a broad range of

applications in drives & welding, renewable ener-

gies & power supplies, traction, high precision, con-

ventional and green cars businesses.

"LEM's strategy is to completely benefit from the intrin-

sic strengths of its core business, and to develop oppor-

tunities in existing and new markets with new applica-

tions," reveals the company's corporate website.

LEM has production plants in Beijing (China), Gene-

va (Switzerland), Sofia (Bulgaria) and Tokyo (Japan).

The company's Automotive division specializes in de-

veloping and manufacturing current transducers for

battery management and motor drive applications in

cars, buses and trucks. Company representatives

point out that by controlling the current in energy-in-

tensive applications, LEM participates in the global ef-

fort to reduce overall energy consumption.

Some of the typical applications for automotive trans-

ducers include: Standard battery monitoring; Hybrid

and EV battery pack current sensing; Fuel cell current

control; DC/DC converters and AC/DC inverters; Hy-

brid and EV motor inverter drive; EPS and X-by-wire

applications; Electric compressors for air conditioning.

KEMMLER Electronic
KEMMLER was founded 30 years ago and is cur-

rently based in the Swabian town of Freiberg am

Neckar. The company is a long-standing partner of

many renowned international businesses from var-

ious industries, such as the automotive and suppli-

er sectors, engineering, the power tool sector, med-

ical technology and renewable energies.

KEMMLER supplies a wide range of customised

cable assemblies mostly for the automotive indus-

try, which accounts for about 80% of their produc-

tion. Their main product categories are cable har-

nesses, batterywires, HV-harnesses, flat ribbon ca-

bles, and electromechanical assemblies.

The KEMMLER Group has production sites in vari-

ous countries with almost 300 employees to date. In

addition to the company's headquarters in the Freiberg

am Neckar, KEMMLER has its own production sites in

the Czech Republic, Bulgaria and in China.

Another milestone in international history of the

company was the establishment of the Bulgarian

company KEMMLER Electronic in March 2013. The

city chosen to become a site for the next produc-

tion base was Rakovski, which was already opera-

Source: Kemmler

Source: Festo

Source: Behr-Hella Thermocontrol
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tional in the summer of 2014. Currently there are

60 people employed in the company, but the ca-

pacity, resources and staff is intended to double

over the next two years.

KEMMLER Electronic operates in a high-tech,

modern production and warehouse space of 1600

m2. The company's main priority is the quality of its

products, so the Bulgarian factory started the im-

plementation of international quality standards. In

2015, it received a ISO / TS 16949 certificate for

quality management in the automotive industry.

Later on, during the spring of 2016, the company

received a ISO 140001 certification for an integrat-

ed environmental management system.

According to the CEO of KEMMLER Group Mr.

Stefan Reiber, Bulgaria is an important part of the

company's strategy and future success.

Yazaki Bulgaria
Yazaki Bulgaria is owned by the Japanese manu-

facturer of automotive components and equipment

Yazaki Corporation. The company's activities in

Bulgaria began in 2006 with the production of wire

harnesses for the European automotive industry,

mainly in Spain and France.

Yazaki has two production bases in Bulgaria - in Yam-

bol and in Sliven, and another, third facility currently be-

ing constructed in Dimitrovgrad. The company's total

investment in the country amounts to EUR 60 million

and about 5000 people employed in the two existing

factories. Another 3000 are expected to be employed in

the Dimitrovgrad facility upon its completion.

In the Yambol industrial zone Yazaki occupies an

area of 50 000 m2, with 24 250 m2 dedicated to

manufacturing. In addition to an assembly depart-

ment, Yazaki Bulgaria also has an engineering divi-

sion. The investment in Dimitrovgrad will be built on

a terrain of 64,000 m2 with about 30,000 m2 dedi-

cated to manufacturing.

Globally, Yazaki develops and produces meters,

electronic components and a lot of other products

for automotive use in addition to its core production

of wire harnesses. It is present in 50 countries and

employs more than 170 000 people worldwide. The

company holds a 35% market share of the world

wire harnesses for the automotive industry.

Elektrokabel Bulgaria (Nexans)
Elektrokabel Bulgaria is a subsidiary of Nexans Auto-

electric - the German producer of cabling systems and

electromechanical components for leading automotive

and system manufacturers worldwide. Globally, Nex-

ans employs about 9,500 people at 23 locations.

The company opened its first production plant on the

Bulgarian market in 2015 at the Industrial and Logis-

tics Park of Pleven. The facility occupies an area of

5000 square meters and specializes in the production

of electrical systems for BMW's vehicles. During the

same year, Nexans revealed intentions to invest EUR

4 million in the Pleven facility end expand its manufac-

turing space with 10 000 square meters.

"With competence, reliability and innovative tech-

niques Nexans autoelectric presents itself in a highly

competitive market and has achieved solid econom-

ic success over decades. As a young member to the

Nexans autoelectric group, Elektrokabel Bulgaria

aims to contribute to this success and share and to

carry on the the core values of its parent company,"

states Elektrokabel Bulgaria's corporate website.

Nexan's global production range includes individ-

ual system parts, mounting parts and microswitch

applications for vehicle interiors as well as entire

vehicle wiring systems.

Arkomat Bulgaria
Arkomat is an international subcontractor compa-

ny which manufactures wire harnesses for Volk-

swagen Electrical Systems Inc, Fiat and Renault.

Arkomat has been one of the leading companies in

the wire harness industry with its 900 people em-

ployed in Turkey and Bulgaria since 1994.

The company's first subsidiary in Bulgaria was

opened in the town of Kazanlak during 1999, which

makes Arkomat the first manufacturer of wire har-

nesses in the country. A second production plant

was announced in 2015, this time in Karlovo. The

total investment for its completion was announced

to be EUR 4 million, half of which were intended for

the building and half for the equipment.

In 2015, Arkomat was awarded a class "A" certifi-

cate for a highest class investor by the Bulgarian

Ministry of Economy. The recognition was given to

the company for its investment in the Bulgarian

economy that is the completion of a new manufac-

turing plant in Karlovo.

Nursan Otomotiv
Nursan Otomotiv is the Bulgarian subsidiary result

of a joint collaboration between Nursan Electric

Donanam and Koush Group. The company was es-

tablished in 2002 and currently operates in an enter-

prise located in the village of Lulakovo, municipality

Burgas, over a manufacturing area of 7000 square

meters, where it produces automobile cable systems

and battery cables for cars, light-trucks and trucks.

The holding company Nursan Electric Donanam was

founded in 1976, and since 1992 has been operating

in Istanbul, Turkey, in an enterprise with covered area

of over 35,000 square meters. The company works

with over 20 clients from Turkey, France, Italy, Egypt

and Iran, including Renault, Ford, Hyundai, and Fiat,

and its total turnover reaches EUR 60 million.

In addition to its core products, Nursan offers an

extensive portfolio for manufacturers of applianc-

es, provides its customers the opportunity for prod-

uct development, product comparison, mass pro-

duction and on-site service.

Source: Yazaki Bulgaria

Source: Arkomat

Source: Nexans autoelectric
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"The main components of the installation - cables

and accessories - are manufactured by Nursan. It is

a flexible company that can cope with any changes

in orders from their customers in order to satisfy them

completely," state company representatives.

SE Bordnetze
SE Bordnetze - Bulgaria is a parts supplier for the

international automotive industry. The company has

two locations in Bulgaria, in Mezdra and in Karnobat,

where it produces wire harnesses for a variety of auto-

mobile platforms. Major customers of SE Bordnetze

are Volkswagen, Audi, Porsche, and Skoda.

The company was originally founded in 2002 as a

logistics center of Volkswagen Elektrik Sistemleri

A.S. - Cerkezkoy, Turkey in Kazanlak. In 2004 it

expanded and moved to its own site in Karnobat

and shortly after became a sub supplier of VW TR.

Following the deal between Volkswagen AG and

Siemens AG within which Volkswagen Bordnetze

GmbH was sold to Sumitomo Corporation back, in

2006 the company became autonomous. Since

then it has been operating under the new name SE

Bordnetze - Bulgaria.

During 2008 the company expanded further and

founded its second plant in Bulgaria, located in the

town of Mezdra. Currently, SE Bordnetze has a

third location in the country, in Sliven, but it is owned

by its subcontractor Ates.

"Using the term "Bordnetz" we are talking about

the complete cross-linking of electric and electronic

components in one car which are used for the trans-

mission of electrical power and signals. The wire har-

ness itself could be visual seen as the "electric veins"

of a vehicle. Without these features, safety systems

like ABS, ESP, Airbag or user-friendly features like

seat heating, electric window lift or climate control

unit wouldn't work," states the company website.

Tremol SMD
Tremol SMD was established in the city of Veliko

Tarnovo, Bulgaria, in April 2006. The Bulgarian con-

tract electronic manufacturer is a part of Tremol Group

Bulgaria and currently employs more than 240 peo-

ple. The total number of highly educated employees in

the group is more than 400, all of which have the po-

tential for R&D activities, electronic design, software

and firmware design, moulds and plastic parts design,

plastic injection, mechanical parts design, etc.

The company produces electronic modules in its

7000 sq. m production site, with a 1000 sq. m adminis-

tration and engineering site and an additional PTH

manual assembly division in the town of Svishtov.

Tremol SMD operates three SMD lines with overall

IPC production speed of almost 400 000 components

per hour. Its production also comprises a flying probe

ICT, a lead-free and leaded process lines for wave

soldering, automatic optical inspection (AOI) ma-

chines, a conformal coating process unit and a 70 op-

erators division for manual and box-build assemblies.

IDT Automotive Solutions
IDT is a global provider of high-performance, en-

ergy-efficient analog and mixed-signal semiconduc-

tors and application-specific ICs. The company was

established in 1980 in San Jose, California.

At the end of 2015, IDT completed the acquisition of

ZMDI, which brought the company a highly regarded

automotive and industrial business, as well as high-per-

formance programmable power devices and signal con-

ditioning solutions. IDT's design centre in Bulgaria, IDT

Bulgaria Ltd. - former ZMD Eastern Europe, was estab-

lished in 2008 for the design, marketing and sales of

ASICs and ASSP, as well as all related activities.

Source: IDT

Besides ASIC design services for TR1 and TR2 cus-

tomers, the Automotive and Industrial Division (AID) of

IDT offers a wide range of standard products. The

most extended range is their sensor signal condition-

ers (SSC) range - chips which provide low noise trans-

formation and calibration of the analog parameters like

temperature, pressure, voltage to digital signal.

Besides this, the universal driver chip for exterior mir-

ror is the smallest footprint chip in the world with a 6A

driving capability. This unique chip is managing all func-

tions of the modern exterior mirror: folding, bending,

heating, electrochromatic, blind spot detection and LED

driving. With ARM M0 and the extended application

package it decreases the prototyping cycle of the cus-

tomer and minimizes the BOM. IDT's battery manage-

ment product allows control of the lead battery charge

and is part of start-stop systems of the new cars.

Recently, IDT has started offering wireless charg-

ers for cars of 15W and PMIC (power management

chip) for Infotainment systems. The ISO26262

compliance ensures reliability and a lifetime guar-

antee, as well as decreases the time to market.

IDT Bulgaria currently employs 70 in its two loca-

tions - Varna and Sofia - covering all steps in the

process from marketing to delivery of characterized

prototypes. The capabilities of the application team

are extended with EMC characterization laboratory

and mechanical lab with 3D printer offering quick

and reliable prototyping of the final product.

Source: Nursan Otomotiv
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Thin film precision resistor families from -
SUSUMU

Design engineers should be very careful when se-
lecting precision resistors to be used in electric cir-
cuits. The low initial tolerance - the maximum differ-
ence between the defined and the measured resis-
tance value after component production - provides
adequate functionality to the circuit, while precisely
kept resistance in time and due to environmental cir-
cumstances - such as temperature rise , shock or
vibration - is necessary to provide stability of perfor-
mance during lifetime of the electronic product. Dig-
ital electronics in general are less sensitive for re-
sistor tolerances, but analog, especially measuring
circuits can fail working right, loosing their stability
when the applied resistors are not keeping their val-
ues. In this paper we review those factors, that have
effect on system stability and introduce some inter-
esting precision resistor families from Japanese
leading manufacturer SUSUMU.

Factors having influence on stability

� TEMPERATURE RISE
The resistance stability is mainly affected by tempera-

ture changes. The factor called TCR (Temperature Co-
efficient of Resistance ) describes the resistance change
in function of the temperature change:

In some applications, that use resistive elements the
huge TCR is an advantage (e.g. non linear ther-
mistors used for temperature measurement), howev-
er for linear resistors, especially precisely manufac-
tured or selected precision resistors, TCR should be
kept low in order to reserve precision in time and in
other environmental conditions, such as at higher
temperature.

� SUDDEN ENERGY CHANGE
PCR (Power Coefficient) : This factor describes the

affect of self heating (I2R) generated thermal shock,
caused by sudden energy change.

� LOAD LIFE
Other factor describing reliable resistors is the load life

stability, which is  the ability to handle high loads or long
term high temperature

� REPETITIVE STRESS
Temperature cycling is a factor that shows resistors'

capability to withstand repetitive stress (frequent  on and
off switching) without drift.

� TRANSIENT OVERLOAD
Short time overload (STO) capability is to describe how

resistor can handle short duration but huge overstress,
that may cause mechanical forces and change internal
structure, therefore resistance change, caused by heat
expansion.

� ESD
ESD capability is to describe how resistant the compo-

nent is against electro static discharge, that may cause
hidden structural failures in the material

� Environment
Generally -  but specifically for thin film resistors - the

Dipl.Ing. Zoltan Kiss
Sales manager East Europe

Endrich Bauelemente Vertriebs GmbH

Zoltan Kiss
Sales manager - Eastern-Europe, e-mail: z.kiss@endrich.com

environmental aspects like humidity and/or presence of
waste gas should be considered. Depending on the con-
centration in the surrounding air the proper protection
coating should be selected.

SUSUMU thin film precision resistors
In order to achieve low noise at low frequencies (near

to DC), component manufacturers should use special
material when designing resistors especially when ap-
plied voltage is low. In this case thin film structure has

more advantages.
At low frequency (or DC), the unique (nanometer) par-

ticle size of the thin film structure provides even electron
flow, while in thick film structure the various size of the
particles cause diversion in electron flow therefore noise.

At high frequencies electrons are forced to flow on the
surface of a conductor due to the skin effect. As the elec-
trons need a certain diameter to flow through, in thin film
structure skin effect is not causing big changes, while in
thick film the resistance grows, as the used cross-sec-
tion is smaller than in low frequency, where the elec-
trons flow through the whole conductor. So thin film
structure has more resistance stability also in high fre-
quency up to several GHz.

Metallic materials usually have positive, non-conduc-
tive and semiconductor materials have negative TCR.
Thick film resistors are constructed as a composite of
metal and non-conductive materials, so on higher resis-
tance value, due to the dominant dielectric materials, the
TCR is negative, on lower resistance thanks to the metal
domination, thick film resistor has positive TCR. Sus-
umu's thin film resistors are targeting near 0 TCR (+/-
5ppm/°C) due to - among others - the used inorganic
passivation technology.

Environmental protection:
High humidity or high containment of waste gases

in the surrounding air are one of the greatest influ-
ence factors on long term stability of thin film chip
resistors. It is necessary to protect the resistive ele-
ment on the chip well. While the normal attempt to
use a single layer of epoxy may be the economical
way for production, the expected drift after 1000
hours of operation at 70°C. with rated power (90min.

R1: Resistance value on temperature  T1 (room temperature);
R2: Resistance value at temperature T2 (operation tempera-
ture)

on / 30min off) is about +/- 0.5%. Susumu's RR type,
which uses dual layer of epoxy protection coating,
offers drifts less than about +/- 0.25% after the same
test. For high reliability applications such as auto-
motive, Susumu offers the unique RG type which
uses a Si2O3 glass passivation directly on the re-
sistive material plus an epoxy over coating. Drift af-
ter the a.m. test is typically less than +/- 0.01%.

Some of the special families and their properties are
described in below chart :

Precision resistor networks
Stability of voltage dividers made out of discrete

resistors highly depends on the individual TCR of
each resistors. In case resistors lay in the same
package, made in the same time, from same materi-
al by exact laser etching, whatever happens with re-
sistance values in time for due to temperature
change, all resistors will be affected the same way,
as their TCR is the same, so the voltage proportions
remain unchanged.

The RM series have 1:1 ... 1:500 resistance division,
0.5%..0,01% initial tolerances and 0.5ppm/K..5ppm/K
TCR values. SUSUMU's highly reliable, long life, sulfur
resistant resistor networks are very popular the auto-
motive, medical and measuring industry.
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We have seen good growth in the SEE region

Mr. Hort, could you please introduce yourself to TLL
Media's readers?

I am John Hort, Regional General Manager for the South East European

(SEE) Customer Centre of Atlas Copco Compressor Technique. I have 25

years with Atlas Copco which has taken me to various General Management

and VP Marketing roles. I am a British Citizen but have completed missions in

UK, Belgium, USA, China and now SEE. In this mission I live in Greece but

travel continuously in the region. 12 countries make up SEE but the biggest

are: Romania, Greece, Serbia, Israel, Bulgaria and Cyprus. We have 120

employees operating in the complete region of which 47 are service engi-

neers and 32 are external sales functions.

Atlas Copco is celebrating 10 years in Bulgaria.
What's your evaluation of the Bulgarian office?
What are the most important qualities of the team
in your opinion? What is the significance of the
Bulgarian office for the global operations of At-
las Copco?

One of the cornerstones of the Atlas Copco Group offer to its custom-

ers is sustainability. We are a long term partner who can be relied upon

to support long after the initial delivery of our equipment. Our operation

in Bulgaria has reached this important 10 year milestone. Not only this

but many of our employees have 10-15 years of experience working for

or with Atlas Copco. Many of our people have completed 10 years with

us but were also employed by Atlas Copco's distributor in the country

before they became part of our Group. This longevity and experience

combined with the high energy approach the team has is the key to our

success. When you put this local Bulgarian combination together with

the high quality, leading products supplied by our product companies

around the world we believe it makes us a strong partner for our cus-

tomers in this country.

As a General Manager in Atlas Copco for South East
Europe Customer Center, how could you recognize
the importance of the Bulgarian market for Atlas
Copco in comparison to others in the region? What
are its advantages and what should be done for its
expansion?

If you consider any of our customer centers in SEE against big opera-

tions like Germany, USA, or China, of course we are very small. The whole

thinking, however, behind starting SEE approximately 4 years ago was

indeed to bring together a cluster of small customer centers. By combin-

ing and utilizing the competences and resources we have available to us

we have seen good growth in the region and together we become an

important part of the overall AC business. The next steps in our develop-

ment throughout the region are continued investment in people and com-

petence development whilst searching for synergies, best practices and

process alignment in each of the countries.

Compressor Technique BA at Atlas Copco Bulgar-
ia officially presented the new expansion of the
well-known VSD compressor series. Why did At-

John Hort,
Regional General Manager for the South East European Customer

Centre, Atlas Copco, for South-East European Industrial Market
magazine

las Copco decide to expand it and how will it be
received on the market in your opinion?

The Variable Speed Drive Compressor (VSD) is a product introduced on the

market several years ago and it transformed the way manufacturing manag-

ers think towards the supply of compressed air to the production process. The

supply of compressed air to many processes in factories around the world is

vital and the demand is often very high with electricity consumption generat-

ing very heavy costs. Most factories however do not run with a continuous

demand. Variable speed compressor technology monitors the demand need-

ed by a factory and adjusts the speed of the compressor providing more or

less air depending on the amount of air needed. This optimization can save

huge costs over a full production cycle where day and night shift demands can

have large variations. As the pressure for cost reduction and environmental

savings continues to increase on Production Managers around the world this

technology becomes more and more appropriate. The extension of the new

VSD+ range that we have just released in Bulgaria not only offers these sav-

ings but new motor technology and element technology gives high efficiency

gains, small footprint, and exceptional low noise levels. I certainly urge your

readers if they are working in the production environment to check out this

new range to see what benefits you could gain.

What can we expect from Atlas Copco next year?
Atlas Copco as a group invests a huge amount of money each year in new

product development so customers can look forward to many new develop-

ments through 2017. I would however like to highlight our vacuum range of

products which continues to grow significantly and we continue to add new

models. About three years ago Atlas Copco acquired Edwards Vacuum and

since that time investments in new products which combine the vacuum tech-

nology of Edwards with the VSD technology of Atlas Copco now means that in

Bulgaria we can offer a range of ground breaking vacuum machines with excep-

tional running cost reductions. The fact is that many of our industrial production

customers who need compressed air also have many processes where they

need to create vacuum. Check out our GHS VSD+ range.
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Bosnia and Herzegovina receives
EUR 20 million support for a mod-
ern water system

Bosna and Herzegovina has received over EUR

20 million in total from three European institutions

for the reconstruction and implementation of a new

modern water system for clean water in Bijeliijna.

The new system is supported by the European

bank for Reconstruction and Development (EBRD),

the European Union and the Swedish International

Development Cooperational Agency. The institu-

tions will loan the project for new modern water sys-

tem in Bosnia and Herzegovina EUR 12 million,

EUR 6,5 million and EUR 4 million respectively.

The project has already started and the loan

taken from the EBRD is used for the making of a

new wastewater treatment plant and two waste-

water collectors. By now the improvements also

include removal of all old septic tanks, replace-

ment of asbestos-cement water pipes and ex-

pansion of the water supply network. Around 10

000 households are already connected to the

main drain and thus enjoy the benefits in terms

of health and installation procedures, in compar-

ison to the usage of septic tanks. The sewage

system currently almost covers the entire city of

Bijeliijna. All the new facilities meet the Europe-

an standards and have been ascertained by var-

ious tests, the EBRD reported.

The renovation of the new water system was

needed due to the increased population of

Bijeliijna and the increased diseases caused by

impure water in the region. The water purifying

system will help decrease the number of kid-

ney diseases in the area. The wastewater sys-

tem now covers many households and has the

capacity to accommodate further expansions,

the EBRD emphasized.

It is estimated that more than 35 000 people

will benefit from the renovated modern water

system for clean water. Along with this specific

Turkey invests in Macedonian
Industrial zone Ilinden

A Тurkish company invested in the Macedonian
Industrial zone Ilinden by purchasing land for a distri-
bution center for agricultural products, the Agency
for Foreign Investments and Export Promotion of
Macedonia reported. The land will be used for the
construction of a distribution and logistics center.

The company has bought 87 000 square meters
in the Industrial zone of Ilinden. During the first
phase of the project around EUR 5 million will be
invested, and with the building of the logistics and
distribution center up to 100 people will be em-
ployed eventually, commented Visar Fida, the CEO
of the Agency for Foreign Investments and Export
Promotion of Macedonia. The capacity of the new
distribution and logistics center will reach 7000
tones. The purchase is a result of two-year long
negotiations between the Agency for Foreign In-
vestments and Export Promotion of Macedonia and
the new foreign investor.

Vicar Fida added also that the agency is work-
ing on a lot new projects, which will boost the
economy of both the region of Ilinden and Mace-
donia as a whole.

KBZF to put up a textile plant in
Serbia

The Khalifa bin Zajed al Nahjan foundation
(KBZF), located in the United Arab Emirates (UAE),
has decided to invest EUR 9 million into setting up
a textile plant in Raska municipality in Serbia. The
mission of the Arabic foundation is to focus on the
health and education within the emirates as well as
abroad. With the forthcoming investment in Raska,
Serbia, KBZF is broadening its scope and the num-
ber of its beneficent partners.

The project for the building new textile factory
will occupy an area of 11,500 square meters. It will
house storage capacities, an administrative area
and a production plant sprawling over some 6200
square meters.

The new textile plant is expected to provide
employment to 400 workers, according to the esti-
mate of the Serbian government.

financial support, the donating institutions help

with the technical aspect of the project manage-

ment and implementation.

EBRD boosts Bulgarian-Roma-
nian cooperation in the water
sector

The European Bank for Reconstruction and De-

velopment (EBRD) organized a conference dedi-

cated to the challenges and reforms in the water

and wastewater infrastructures of Bulgaria and Ro-

mania. The conference was held in the Bulgarian

village Starosel and brought together representa-

tives of the EBRD, sanitation utilities, Bulgarian and

Romanian national water associations and relevant

ministries. Since both countries are in similar situa-

tion of facing the challenges of pre- and post EU

accession obligations, the conference served as a

forum share and exchange good practices in the

adaptation of the new EU requirements.

The main focus of the discussions in the confer-

ence were the regionalization and consolidation of

water service operators and their relationship with

regional development associations, the implemen-

tation of EU directives, the absorption of EU funds,

tariffs and water sector strategies.

"The Bulgarian water sector has been under-

going a major transformation in the past few

years and this event provides a great opportu-

nity for Bulgarian water operators and other

stakeholders to share their experiences and

learn from their Romanian counterparts. We

believe that knowledge-sharing plays an impor-

tant role in overcoming many of the challenges

faced by the water sectors in our countries,"

said Ivan Ivanov, President of the Bulgarian

Water Association, during the event.

The President of the Romanian Water Associa-

tion Felix Stroe confirmed that the sharing of

know-how was essential in the development and

finding of optimal solutions in the field of water

and wastewater systems and increase the access

to services for Romanian citizens.

Source: Pixabay

Source: Pixabay

Source: Invest Macedonia

Source: Pixabay
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The EBRD has financed five regional water op-

erators in Bulgaria, including the only private

concessionaire in the sector, Sofiyska Voda, part

of Veolia Group, and has invested more than

EUR 70 million in water and waste water servic-

es in the country. In Romania, the bank has fi-

nanced 24 regional water operations under the

Romania EU Cohesion Fund Water Co-Financ-

ing Framework (R2CF).

Toshiba will implement low-car-
bon power solutions in Turkey

Toshiba has won a major order to supply a

flash steam turbine system and generator (STG)

for Unit 2 of the Kizildere III Geothermal Power

Plant in Turkey. The company has made an

agreement with the Zorlu Energy company,

which is part of the Zorlu Energy Group, to sup-

ply a flash steam turbine system and generator

(STG) in July 2017.

By doing so Toshiba will expand its green foot-

print in Turkey and will help the country deploy

low-carbon power solutions, which have become

a necessity due to the increase of population and

the economic growth that both require more ener-

gy consumption. For this agreement to be fulfilled

Toshiba and Zorlu Energy Group signed a memo-

randum of understanding (MOU) in January this

year that outlines the construction of geothermal,

thermal and hydro power plants.

Kizildere III Geothermal Power Plant - Unit 2 is a

70,000 kW, high-efficiency triple flash combined-

cycle geothermal power plant, which will integrate

two systems: an approximately 50,700 kW flash

steam generation system driven by steam under

high pressure, and an approximately 19,300 kW

binary cycle power generation system that uses

flash turbine exhaust steam to vaporize a working

fluid with a lower boiling point and use it to drive a

turbine. This is not the first time the two compa-

nies work have collaborated. In 2014, Toshiba de-

livered a flash power generation system for Zorlu

Energy Group's Alasehir Geothermal Power Plant.

Toshiba has now won three of Turkey's recent

four contracts for geothermal plants. It is estimat-

ed that the newly signed order will increase the

company's share in Turkey's market for geother-

mal flash STGs to 48%.

"Geothermal power is an attractive solution in

promoting environmentally friendly, low-emission

power generation, and we are pleased to build on

earlier projects and extend our green footprint in

Turkey. This new order is a testimony to custom-

er trust in the reliability and performance of our

cost-competitive products. Toshiba will continue

to promote high-efficiency STGs for geothermal

plants in Turkey, East Africa, South America and

other promising markets, where electricity de-

mand is expected to increase in the future," ex-

plained Takao Konishi, Vice President of the Ther-

mal & Hydro Power Systems & Services Division in

Toshiba's Energy Systems & Solutions Company.

Source: Toshiba

Source: Toshiba

Source: Toshiba

SEE NEWS

Dunapack Packaging acquires a
Turkish corrugated operation
Dunapack Packaging, which is part of the major

Prinzhorn Group in Austria, has signed an agree-
ment for the acquisition of Turkish corrugated pack-
aging business of Camis Ambalaj Sanayi.

The plant of Camis Ambalaj Sanayi is situated in
Eskisehir, which is about 280 km southeast of Istan-
bul. The plant has annual sales volume of approxi-
mately 160 million square meters of corrugated pack-
aging (80 000 tons). The company itself specializes
in producing and delivering of shelf-ready, transpor-
tation- and storage-packaging.

With the acquisition of this plant Dunapack Pack-
aging will become the owner of four plants in Tur-
key. Dunapack Packaging is present in 10 countries,
with 18 facilities for corrugated packaging. It is ex-
pected that the Prinzhom Group division will increase
its overall sales volume to 1,8 billion square meters
(900 000 tons) of corrugated packaging, which would
be a decisive step towards the fulfillment of the com-
pany's goals to increase its profit by two times with-
in the next few years.

"The acquisition of the corrugated business of
Camis Ambalaj Sanayi brings us state-of-the-art tech-
nology and highly motivated staff. This will allow us
to deliver innovative and creative packaging solu-
tions to an even wider range of clients in the region,"
commented on the acquisition Alexander Enzenberg,
managing director of Dunapack Packaging Division.

China Resources Beer Holdings
may buy Romania's biggest beer

producer

One of the biggest Romanian companies for
beer production, SABMiller, has announced chang-
es in its business plans due to a forthcoming merge
with Belgian group AB InBev. The company which
owns the Romanian beer producer Ursus Brewer-
ies is required to sell its operations in Central and
Eastern Europe as planned as part of the merge.
The Chinese group China Resources Beer Hold-
ings may buy Romanian User Breweries and SAB-
Miller's other operations in the Czech Republic, Slo-
vakia, and Poland.

The investment could amount to 6 million dol-
lars. The Romanian beer producer Ursus Brewer-
ies owns the local Ursus, Timisoreana, Ciucas, and
Azuga brands and also sells some of SABMiller's
international brands including Peroni, Redd's,
Grolsch and Pilsner Urquell in Romania.

Ursus Breweries has recorded turnover of 355
million euro for 2015 and profit of around EUR 10
million for the same period. It currently employs to
more than 1400 people according to official data
taken from the Romanian Ministry of Finances.
Along with Ursus Breweries, some of the most suc-
cessful beer production companies in Romania in-
clude Heineken Romania, Bergenbier and URRB
(Tuborg Romania).

Source: Pixabay
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Machinery and metalworking industry in
Turkey

Machinery manufacturing continues to be among the
key growth drivers of the Turkish economy. This sector
plays an important role in the development of Turkey's
manufacturing industry mostly thanks to its capability to
provide intermediate goods and inputs to other key sec-
tors such as construction, energy, textiles, agriculture,
and mining. The machinery manufacturing sector in Tur-
key is known for being R&D intensive, with over 450,000
engineers graduating annually, while at the same time
the sector is infamous for creating high value. The local
sourcing accounts for approximately 85% of all inputs
at the production level.

The production value in the Turkish machinery in-
dustry was estimated to be around USD 18,8 million
in 2011 according to data by the Turkish Statistical
Institute TurkStat. The sector is dominated by con-
struction and mining machinery (16%), machinery
tooling (15%), air conditioners and ventilation (12%),
general purpose parts and equipment (6%), motors
and turbines (6%), industrial washing and drying (5%)
and pumps and compressors (5%).

Machinery exports
Turkey exports machinery to a fragmented set of

countries mainly in the EU, with Germany, England
and France having the top three cumulative export
amount for the past five years. In 2012, the country's
machinery export market was valued at USD 21 bil-
lion. Overall, the manufacturing industry of Turkey has
grown significantly since the economic crisis in 2009.
From 2007 to 2012, machinery exports grew by a
CAGR of 7%. The country's Investment Support and
Promotion Agency has revealed that the target export
volume of machinery is USD 35,1 billion by 2018 and
USD 100 billion by 2023.

Enterprises and employment
The number of enterprises in Turkey's machinery sec-

tor has not changed drastically, but the number of em-
ployees has overall increased. According to the gov-
erning authority of the Turkish social security system, in
2015 Turkey had 9319 active machinery manufactur-
ers employing more than 135 thousand people. These
manufacturers are mostly SMEs with a flexible working
style; 85% of the enterprises had less than 20 employ-
ees and only 39 companies had more than 250 em-
ployees.  40% of the companies have revenues be-
tween USD 0,66 million and 30 million, whereas 10% of
companies have more than USD 30 million revenues.

Machinery production is mostly concentrated in orga-
nized industrial zones and smaller scale industrial
zones. The production sites show a preference for ar-
eas with strong support structures, such as access to
raw materials, skilled workforce, transportation and end
markets. While the Marmara and Aegean regions are
dominating the machinery production, recently growth
rates in the other regions have surpassed them.

Foreign and domestic investments
The total foreign direct investment (FDI) flow into

Turkey increased from USD 8,5 billion in 2005 to USD
15,9 billion in 2011, which represents a 11% CAGR.
The sector's 64% p.a. growth in FDI inflow from 2005

to present day has made machinery manufacturing a
major growth driver for overall manufacturing FDI.

Both domestic and foreign investments are for-
eign in the country, with the latter contributing to
33% of investments and 21% of job creation for the
period 2012-2013. In 2013, out of 239 total invest-
ments in the machinery sector, 22 were made with
foreign capital. The top two investments in the

country for 2013 overall were made with foreign
capital - these were the TL 214 million investment
for solar cells and panels manufacturing given to
Solarvan Gunes Enerjisi ve Ekipmanlan Uretimi ve
Sanayi Ticaret, which also created 150 job posi-
tions; and the TL 38 million given to BSH Ev Aletler
Sanayi ve Ticaret for the modernization of home
appliance manufacturing.

For the previous year a total of 308 investments
were made in the sector. Out of those, 20 were
realized with foreign capital, including the top
three investments for the year overall. These were
the TL 195 million that Vestel Elektronik received
for the modernization of electronic devices manu-
facturing; the TL 118 million for Bosch Rexroth
Otomasyon to modernize and expand their prod-
uct portfolio; and the TL 90 million that Turk Trak-
tor ve Ziraat Makineleri received to manufacture
agriculture tractors.

Steel and metal forging capabilities
Turkey's Investment Support and Promotion Agen-

cy points out the strong steel, metal forging and cast-
ing industries as another strong supporter of the
country's machinery production. Steel production ca-
pacity reached 50,1 million tones in 2012. The large
amount of material produced conveniently provides
raw material to the machinery industry. The top four
metal forging companies in the country have a total
capacity of nearly 80 tons per year as of 2010. At the
same time, metal casting production has increased
by 36% p.a. since 2009 and reached nearly 1,4 mil-
lion tones in 2012; during that time, the industry was
composed of 962 casting facilities where 33 thou-
sand people were employed.

Machine tools production
The term "machine tools" describes a comprehen-

sive range of machinery used for cutting, removing or
forming metal for the production of components which
are later on assembled into engineering products. In
the most simple definition, machine tools can be de-
scribed as "machines that produce machines". Some
of the most significant subsectors of this industry in-

clude the manufacture of motor vehicles, aerospace
products and general industrial equipment. These sec-
tors, together with the subcontractors who supply such
products, compose the client base for machine tools.
Machine tools production is usually viewed as a stra-
tegic sector for each country - in 2013 alone, the top
28 countries' production of machine tools amounted
to 68,7 billion dollars.

In Turkey, machine tools production started in the
mid 60s with the manufacturing of lathes by private
companies. The process was initiated by first signing
licensing agreements with two world famous machine
tools manufacturers. Turkey underwent a series of
national industrialization efforts which made state in-
stitutions a driver of the machine tools industry expan-
sion. After a significant period of time the efforts gave
results and the first Turkish-made machine tool ap-
peared on the market in 1984. The next several years
had various machine tools (such as universal/turret
turning lathes, universal/vertical milling machines, cy-
lindrical/surface grinding machines, tool grinding ma-
chines, radial grinding machines etc.) in large scale
production within Turkey. This same period coincided
with the first introduction of CNC machining centers to
the world market. Industrial manufacturers from the
country and abroad all demanded these hi-tech, com-
puter controlled machine tools. According to Turkey's
Ministry of economy, the Turkish machine tools indus-
try has been able to meet this new demand since the
beginning of the 90s. The process of producing better,
innovative machine tools with modern technology has
been an ongoing effort among machine tools manu-
facturers in Turkey since. Currently, when it comes to
machine tools Turkey relies on Turkish-made produc-
tion almost entirely. Worldwide statistics for the year

Source: Pixabay
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2013 reveal Turkey is the 13th largest manufacturer
among 28 machine tool manufacturing countries, with
a production value of USD 709,2 million, quotes the
Turkish Ministry of economy. The official data also
states that 32% of the total comes from metal cutting
type machining centers and the remaining 68% is from
metal forming type machine tools. During 2012 Tur-
key was the 16th largest manufacturer among 28 ma-
chine tool manufacturing countries and its production
value of USD 644,2 million. The Turkish machine tools
industry partially meets domestic demand and nearly
66,5% of its production in 2013 was exported.

Today, the various kinds of machine tools are pro-
duced and exported within the country. Turkey's Min-
istry of Economy lists the following product groups as
most popular and demanded: CNC/conventional mill-
ing machines, CNC/conventional machining centers,
CNC/conventional lathes, CNC/conventional grinding
machines, bending machines, honing machines,  bor-
dering machines, presses, shears, press breaks, CNC
brakes, CNC cutting machines, profile cutting ma-
chines, welding machines (MIG-MAG, TIG-WIG),
band saws, seaming machines, planning machines,
thicknessing machines, rip saws, resawing machines,
trimming machines for stones, CNC/conventional gear
hobbing machines, spindle molding machines, corner
notchers, calibrating and polishing machines, cham-
fering machines for stones, splitting machines, log car-
riages, dust sucking machines, parts and components
of machines tools (electronic components, computer
controls, CNCs, NCs, cam switches, tool holders,
chucks, load lifting magnets, magnetic chucks, man-
drels, hydraulic cylinders and spare parts, bar feeders
for CNC lathes, tooling dies, universal frames/cabi-
nets, CNC cabinets, work benches, material cabinets,
tool cabinets etc) and other metal, stone, glass, wood
and plastic processing machines.

In 2014, official government data accounted for a
large amount of SMEs working in the machine tools
industry and sub-industries of Turkey. These compa-
nies are characterized by having less than 200 em-
ployees. About 10 of the companies within the sector
are large-scale manufacturers of machine tools and
parts. The most populated regions for manufacturing
sites are the Marmara, Central Anatolian and Aegean
regions of Turkey. Istanbul, Bursa, Konya, Izmir, An-
kara and Kayseri are the biggest cities accommodat-
ing machine tools and components production.

Machine tools exports
The Turkish machine tools sector exports its prod-

ucts to about 170 countries around the world. The larg-
est export destinations are the Russian Federation,
USA, Germany, Brazil, Canada, Poland, Saudi Ara-
bia, Iran, Azerbaijan, and Iraq. The country's machine
tools manufacturers are precise about following inter-
national developments in quality, safety and the envi-
ronmental aspects of production. Additionally, since
EU technical harmonization has been required, at the
beginning of 2002 it became necessary to fulfill CE
Mark requirements in order to sell products within the
Turkish domestic market.

Construction machinery market
Turkey's investment agency claims that in recent

years, the country has seen growth in local demand
that has surpassed the in-house sales growth - both
locally produced and sold volume. As a result of this
imports have increased.

The construction machinery market in 2012 was
characterized by a demand if about USD 2 billion, with

a 37% p.a. increase since 2009 and the financial cri-
sis. Nearly 50% of this demand is met via imports.
The local demand for construction and by extension
for construction equipment is driven by demographic
changes, public sector plans (like urban transforma-
tion initiatives, infrastructure investments), and a re-
gionally active contractor base.

Suitable ground for the construction machinery indus-
try is provided by the already established manufactur-
ing facilities of automotive OEMs and presence of local
construction machinery manufacturers. Generally, Tur-
key is seen a suitable investment environment for this
particular product segment, since it lacks local sourcing
of mini equipment. Investments in small-sized construc-
tion equipment have lower capital needs and offer
growth opportunities for global players, especially those
still recovering from the 2008 recession.

Local corporations have an already developed
know-how for the production of small-sized construc-
tion equipment and are successful in supplying the
market demand in Turkey. Investment Support and
Promotion Agency predicts that the assembly capabil-
ities, particularly well developed in the automotive in-
dustry, and incentives for R&D activities in the country
might make Turkey an attractive hub for post-reces-
sion growth by providing assembly and technology
development services to satisfy the increasing region-
al demand and competitiveness in the sector.

Agriculture machinery market
In 2011, the Turkish market for agriculture machin-

ery was valued at about USD 1,3 billion, dominated by
tractors production. Official data reveals that in 2012,
the exports within this sector were USD 521 million,
growing by 15% p.a. since 2007. Out of those, trac-
tors accounted for 63% of exports. However, despite
their strong export performance, Turkey has a trade
deficit that is mostly due to the great imports of har-
vesting, planting and fertilizing machinery.

Several government grants are active for the agri-
culture machinery, aiming to replenish the inventory
of machinery in the country and increase agricul-
tural GVA. In recent years, local production of si-
lage machines and straw or fodder balers have
gained momentum. The increased demand for
such machinery is correlated to the strong bovine
animal, sheep, and goat stocks together with new
players entering the market. At the same time, al-
ready established and strong local within the agri-

cultural spray and powder dispersers subsectors
offer increased capacity to meet the sizable re-
gional demand.

The increasing demand for small agricultural
machinery (e.g. tractors) locally and in the region
due to small farm sizes, especially North Africa
and Middle East, gives Turkey an opportunity to
use its unused capacity and become a regional
hub for this type of machinery.

Food processing machinery market
The Turkish food processing market is driven by high

consumption of packaged food and beverages
amounting to around TL 75 billion. Several big multi-
national food companies (Unilever, Kraft, Nestle) have
a traditionally strong presence in Turkey and use the
country as an export base, at the same time constant-
ly investing in it.

Turkey's Investment Support and Promotion
Agency values the food processing machinery mar-
ket at USD 900 million, with exports and production
amounting to about USD 381 and 376 million re-
spectively. Within it, the leading categories are
packaging machinery (35%), machinery for grains
(18%), bakery for biscuits (16%) and filtration and
purification (8%). About 110 local producers are
operational in this fragmented market. Nearly TL
209 million of local investments were realized since
2011, which were mostly concentrated in locations
in the Marmara and Central Anatolia regions.

Major advantages when it comes to food process-
ing are Turkey's logistics and market proximity for
global confectionary and biscuit, cake and bread
bakery players, as well as players offering food pro-
cessing equipment with heat exchange technology.
Turkey could appear attractive to many globally lead-
ing equipment players implementing a production
footprint strategy - Chinese companies in particular
can use Turkey as a gateway to regional markets in
Europe, Africa, and the Middle East.

Specific equipment parts that are not locally
sourced but are in high demand present opportuni-
ties for profitable parts supply investments; exam-
ples of such parts are heat exchangers, ball-bear-
ing, electrical automation and control systems, pneu-
matics, filtering and compressors.

Data from: TURKSTAT;

Investment Support and Promotion Agency.

Source: Pixabay
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WIN Eurasia Automation presents four
separate trade fairs under the same roof

The next edition of the popular 4-day automation
event WIN Eurasia Automation will be held between
March 16 and 19 2017 at the Tuyap Fair Conven-
tion & Congress Center in Istanbul, Turkey. The
annual showcase of innovative products and tech-
nologies gathers exhibitors from all over the world
to put their efficiency and innovative power to the
test before the most qualified international experts
within the automotive industry.

As the biggest annual event specifically tailored
for the manufacturing industry, WIN Eurasia Auto-
mation again combines four separate trade fairs un-
der one roof - Otomasyon EURASIA, Electrotech
EURASIA, CeMAT EURASIA, and Hydraulic &
Pneumatic EURASIA will altogether comprise a
compact event for the industry.

The event organizers from Hannover Fairs Tur-
key have put an emphasis on several major rea-
sons for participating in the next edition. These
include the expected emphasis on latest technol-
ogies and services, which would make WIN Auto-
mation the perfect meeting place and network with
international key specialists and qualified buyers.
Face-to-face meetings with existing and new po-
tential business partners are again a focus. The
organizers predict a lot of gained new contacts
and generated business ideas for the Eurasian
region during the event.

WIN Eurasia Automation's program will include
a variety of forums, conferences, panels, compa-
ny and product presentations, corporate and in-
ternational activities, as well as special thematic
events. All these will be organized under the In-
dustrial Activities Summit and the government
supported "Buyer Delegation Programmes". The
2017 fair will see different and more effective or-
ganization of the exhibition fairground and trade
sectors, in order to better present exhibitors to
high level professionals and decision makers.

"Last year's fairs made it clear that a new industri-
al era has arrived and digital integration is becom-
ing a key aspect of modern manufacturing. Our fairs
provided many solutions required for a factory un-
der a single roof, from cables to fluid power tech-
nologies, driver technologies to software products,
robotic arms to unmanned forklifts. By becoming a
part of upcoming WIN EURASIA Automation 2017
fairs, you will be able to differ from your competi-
tors by showcasing your latest services, products
and technologies to the entire Eurasia region," in-
formed Alexander Kuhnel, general manager at
Hannover Fairs Turkey Fuarcilik.

2016 event statistics
This year, WIN Eurasia Automation ran between

March 17 and 20 at the Tuyap Fair Convention
and Congress Center in Istanbul. It confirmed its
position as Eurasia's most vital industrial trade

fair. The combination between the events Oto-
masyon Eurasia, Electrotech Eurasia, Materials
Handling Eurasia and Hydraulic & Pneumatic Eur-
asia managed to in turn combine the high end
component, driver, software, robotic and materi-
als handling solutions for integrated production in
the new industrial era. A total of 69,751 people
from 94 different countries visited the trade fair
during the four days. The number of exhibiting
companies was 1556, representing 25 different
countries, including UK, USA, Germany, Italy,
Spain, China, Taiwan, Korea, Japan, Sweden,
Netherlands, Turkey and others.

The 2016 edition managed to provide all solu-
tions required for a factory under a single roof,
and various cables, fluid power technologies,
driver technologies, software products, robotic
arms, unmanned forklifts, and many more were
presented during the event.

Source: WIN Eurasia
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Waste management in Greece
SEE NEWS

Andritz delivers modern
processing equipment to a feed

plant in Turkey

Andritz Feed & Biofuel Technologies will deliver
modernized key processing equipment to a new
feed plant in Camli Yem, Turkey. The deal includes
the delivery of modernized technologies and tools
such as hammer mills, conditioners, pellet mills,
coolers, crumblers, micro-fluid systems, filters and
the largest mixer of Andritz's OptiMix series with
mixing capacity of 12,000 liters per batch.

This agreement is one of the many agreements
between Andritz and Camly Yem, Andritz has an-
nounced. Camli Yem is planning the construction
of a state-of-the-art feed plant in Turgutlu, district
Manisa, with a production capacity of 375,000 tons
per year. The construction will begin in 2017 and
Andritz Feed & Biofuel Technologies will help mod-
ernize the plant with the installment of technolo-
gies and machines that will boost the operational
efficiency and reduce the production costs.

Andritz Feed & Biofuel Technologies is a sub-
sidiary of Andritz Group and is a supplier of tech-
nologies, systems, and aftermarket services for the
animal feed, aqua feed, and pet food industries, as
well as for the biofuel pelleting industry.

Hemofarm will acquire Ivancic i
sinovi

Hemofarm - the leading company for pharmaceuti-
cal products in Serbia - has acquired the assests of
Ivancic i sinovi, including products, manufacturing plant
in Stari Banovci, employees and intellectual property.
The acquired company encompasses 114 employers.

Hemofarm officials have assured that more than
thirty of Ivancic i sinovi's products will remain on
the market under the same name, since they have
already established the trust of many users.

The growth and development of local produc-
tion, in line with the most demanding global phar-
maceutical standards, have been pointed out as
priority effects of the acquisition.

"By taking over the products, the plant and the as-
sets of 'Ivancic i sinovi', Hemofarm is in a way compet-
ing against itself, breaking its own records. In a word, I
see this acquisition as a benefit for the employees in
both companies, and also for the Serbian economy,
and especially for the consumers of products," empha-
sized Ronald Seeliger, the CEO of Hemofarm.

Source: Hemofarm

Source: Andritz

Waste management in Greece is regulated by all
the standards of the European community and all
kinds of waste - hazardous and non-hazardous (mu-
nicpal, indstrial, hospital, etc.) - is being treated
properly, in accordance with the technical enact-
ments of the European Union for treatment of spe-
cific types of waste. The country has developed the
proposed strategies throughout time and also has
invested in making specific laws for waste manage-
ment that are necessary for the adjustment of
Greece to its European partners regarding matters
of waste management. Waste management in
Greece and the whole European community aims at
eco-friendly procedures and maximum reuse of
waste materials. The methods for waste manage-
ment in Greece reflect this modern tendency.

Management of non-hazardous
waste

Solid waste in Greece has increased significantly
since 2006, a report published by the United Nations
(UN) states. Municipal waste records rise from 3075
kt to 5002 kt for a very short time. A major part of the
increased waste is putrescibles, paper and plastic.
The systems for treatment of solid waste in Greece
include mainly landfills but there are other ways for
treatment as well. Some of the landfills are in the
process of closing; however there are many fully en-
gineered sanitary landfills that are in operation
throughout the country. Some of the existing ones
are said to be under reconstruction to meet Europe-
an standards. The main contributor to solid waste in
Greece is not the average population of the country,
which is seen to be decreasing, but the industry,
construction, and agriculture sectors. Due to sea-
sonal factors like tourism, solid waste in Greece usu-
ally increases in some municipalities.

Solid waste packaging waste, which includes glass,
metals, paper, fibreboard and other packaging mate-
rials, is managed by collection and recycling. Between
1997 and 2007 Greece exceeded the EU's target to
recycle 25% of its packaging waste.

The recycling of Waste Electric and Electronic
Equipment (WEEE) has been increasing, and Greece
now has a very good practice of recycling old auto-
mobiles, as per EU requirements. In 2007, the coun-
try exceeded EU's target for recycling at least 80% of
old automobiles, in accordance with the End of Life
Vehicles Directive (ELVD).

Management of non-hazardous waste is regulated
by the National Plan for the Management of Non-Haz-
ardous Waste that has been enacted in 2003 with a
joint ministerial decision. This plan has been devel-
oped in accordance with European requirements for
management of non-hazardous waste and is also
adapted to each of the 13 regions of the country,
which have their own regional plans for management
of non-hazardous waste. The leaders of those regions
are responsible for the management of waste. For ex-
ample, reduction of the biodegradable fraction of mu-
nicipal waste disposed in landfills is mainly achieved
by the adoption of two programmes at a regional lev-
el: recycling of packaging wastes via the programmes
of "sorting at source" (which is facilitated by a network
of mechanical separation and recycling) and recover-
ing of domestic waste at the two national units of me-

chanical recycling and composting. These pro-
grammes work at a municipal level.

Prevention, minimization and environmentally
sound management of solid non-hazardous waste
and sewage, in the context of integrated planning and
sustainable management of land resources, is the key
goal of the "National Plan for the Management of Non-
Hazardous Waste" of Greece. More concretely, this
plans aims at reducing the quantity of waste and also
utilizing it again by providing more opportunities for
recycling and forming into usable material. Along with
a developed network of recycling sites, the plan aims
at promoting the use of easily dismantled products,
the recycling of which would not cost a lot.

In terms of recycling non-hazardous waste Greece
has targets adjusted to European standards. These
targets vary with time, but in general Greece has been
able to meet most of them. Some of the targets in-
clude those set for the reduction of biodegradable
waste, reuse of ELVs and tires, collection of WEE and
batteries, and recycling of waste materials, produced
by the sector of construction.

The targets set for reduction of biodegradable waste
disposed at landfills are 75%, 50% and 35% for the
years 2010, 2013 and 2020 respectively - in compari-
son to their production volumes in 1995. In terms of
packaging targets for 2011, the following goals were
set: between 55% and 80% by weight of packaging to
be recycled, and 60% as a minimum by weight of
packaging waste to be recovered or incinerated at
waste incineration plants with energy recovery. A Min-
isterial Decision has targeted the reuse of ELVs with
the following requirements: Greece had to ensure that
at least 85% of end-of-life vehicles were reused or
recovered and at least 80% were reused or recycled.
These standards have raised higher during last year
and the requirements for the reuse of ELV's have
been set for at least 95% of the collected ELV's to be
reused or recovered and 85% of the ELV's to be re-
used or recycled. In terms of management of wasted

Source: Pixabay
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SEE NEWS
Car lights maker Odelo Slovenija
with a new production facility

The new production facility of car lights maker
Odelo Slovenia, a subsidiary of the German-based
company for car lights Odelo and part of the Turk-
ish group Bayraktarlar Holding, is about to boost
the economics of Slovenian region Prebold and
the country as a whole.

Around EUR 23 million will be utilized for future
investments by the company. Senior Odelo represen-
tative Ahmet Bayraktar pointed out that the group has
invested more than EUR 83 million in Slovenia since
2011 when Bayraktarlar Holding acquired Odelo. The
company recorded double sales revenue amounting
to 130 million euro and plans a further increase to 200
million euro in the coming three years.

It is expected that the workforce of Baykatar will
expand to over 1300, Ahmet Bayraktar has announced.
Baykatar expressed appreciation of the support that
the Slovenian government had given to the invest-
ment projects and praised the good collaboration be-
tween the company and the Slovenian team.

Odelo Slovenia employs over 900 people in the
Prebold area and has a newly constructed produc-
tion hall in the NE region of Pomurje. The invest-
ment for the latter amounts to EUR 1,2 million.

Systemair-HSK builds a
greenfield site for air ventilation

products in Turkey

Systemair-HSK will build greenfield site for air
ventilation products in Turkey, the European bank
for Reconstruction and Development (EBRD) has
announced. The building will be constructed with
the financial support from EBRD amounting to EUR
5,5 million. The rest of the expenses for the con-
struction of the new production facility will be cov-
ered by Systemair-HSK itself.

Systemair-HSK is part of Sweden-based Syste-
mair AB, which holds 90% of the shares of the com-
pany. The founding family Eroglu actively participates
in the matters of the company and owns the rest of
the shares. The new plant will help Systemair-HSK
increase its operational facility and capacity to man-
ufacture products. It will also meet heavy European
and international standards for production.

The company will strive to obtain Leadership in
Energy and Environmental Design (LEED) certification
for the new plant, which will be built so as to apply
resource-efficient practices like rainwater harvesting,
grey water reuse, water- and energy-efficient equip-
ment, efficient heating and cooling systems, thermal
insulation and waste-to-heat recovery systems, etc.

Source: Odelo

Source: Systemair

tires Greece has set a goal of 65% reuse rate and
10% recycle rate of collected tires for 2006.

Regarding WEEE, the annual collection target has
been 65% of the Electrical and Electronic Equipment
(EEE) to be placed on the market again. Recovery
targets by the end of 2011 have demanded that 85%
of controlling equipment and large equipment should
be designated for recovery, while the requirement for
monitors and screens recovery has been 80% of the
collected waste materials. Small and lighting equip-
ment have been targeted for a 75% recovery. By 2020
recycling and reuse of waste products produced by
companies working in the construction sector is set to
cover at least 70% of the collected waste.

Management of hazardous waste
Management of hazardous waste is of three gen-

eral types - recycling, export and incineration, the
latter gaining more and more popularity in Greece.
There are also other ways for waste management,
and some of which are very effective because they
provide energy recovery. According to an analysis
of the Greek "National Plan for the Management of
Hazardous Waste", published by the UN, around
330,000 tonnes of hazardous waste have been gen-
erated annually in Greece, mainly by industry,
healthcare facilities and transport activities. This ten-
dency is more or less stable today. Overall, 42% of
total hazardous waste production is calculated to be
oil and liquid fuel waste (which is almost all recov-
ered); 14,5% consists of end-of-life and out-off-
specification products. Another part of hazardous
waste, 13,4%, is   waste   from   thermal   processes
(mainly steel  and aluminum). Statistics of Greece's
National Centre of Environment and Sustainable
Development (NCESD) show that in 2006 the total
amount of hazardous waste has been 333,155
tones, from which 118,870 tones have been recy-
cled, around 2793 tones have been burnt, around
14,763 tones have been deposed at landfills and
7346 tones have been designated for energy recov-
ery. The rest of the hazardous waste has been treat-
ed in other, alternative ways.

Today the Ministry of Environment, Energy and Cli-
mate Change (YPEKA) in Greece keeps record of all
the hazardous waste that is collected, transported,
treated, utilized and disposed in Greece annually.
This helps the successful management of hazardous
waste coming from pharmaceutical companies and
hospitals, industrial companies and business build-
ings. Small and medium sized enterprises usually
give license to professionals to transport and treat the
waste they produce. The "National Plan for the Man-
agement of Hazardous Waste" estimates that of the
330,000 tonnes of hazardous waste, which is pro-
duced each year, 62% is sent for disposal and the
rest is designated for recovery.

Prevention of illegal treatment of hazardous
waste is driven by the UN Basel Convention and
EU Regulation 1013/2006, along with the work of
control organs of Greece.

Alternative management of waste
products

Greece has a well-developed system of alterna-
tive management of waste products, which is
founded on and improved in accordance with the
standards of the European community. There are
11 collective systems for alternative management
of waste products and one individual system for
alternative management of waste products.

Packaging waste products are managed by alter-
native companies, such as Hellenic Recovery-Re-
cycling Corporation (HERRCo), which was found-
ed in 2001 by industrial and commercial enterpris-
es that supply packaged products to the Greek
market or manufacture different packaging items.
The foundation of this corporation is in accordance
with the European principle of corporate responsi-
bility. Another site for recycling packaging waste
products is the agency Rewarding Recycling. This
agency has recycling centres around the country
in municipalities, supermarkets, at schools and in
other consumption intensive places. Rewarding
Recycling provides environmental education at
schools and places emphasis on the need of recy-
cling waste products.

AFIS is the only certified alternative system for man-
agement of batteries by now. Alternative management
of accumulators is performed by Sydesys, which is
certified by high-demanding European tests and Se-
dis-K, which operates in Crete. Eltepe is the only co-
operation which is certified for managing waste prod-
ucts from oils. Eco-Elastica manages used car tires.
AMVH is a certified cooperation group that holds the
management of ELV products (End-of-Life Vehicles).
WEEE is managed by two collective systems for al-
ternative WEEE management - Recycling of applianc-
es S.A and Fotokiklosi S.A, which specializes in man-
aging waste from lighting industry.

Public Private Partnership in waste
management

Public Private Partnership in waste management
in Greece is an innovative and successful initiative
that is a result of the cooperation of YPEKA, the
Ministry of Regional Development and the Ministry
of Interior. The collaborative project aims at build-
ing an integrated scheme for the management of
waste in the region of Western Macedonia. The
project amounts to EUR 116,4 million and its main
parts include the installation of automated ma-
chines for mechanical sorting and recycling, instal-
lation of equipment for biological treatment for the
sanitary landfill of waste residues, construction of
a new waste transport point and other activities.

The building of the installations is made with the fi-
nancial support of private investors, and the contrac-
tor is supposed to undertake the funding, design, con-
struction, maintenance and operation of the overall
system for 27 years.

A project for sustainable waste management
powered by the public and private sectors of
Greece aims at eco-friendly waste management
solutions as a whole, and generating energy from
the utilization of municipal solid waste in particu-
lar. Some of the immediately evident results of the
project are the reduction of landfill waste and the
adequate treatment of biodegradable projects.

Source: Pixabay
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Education for Sustainable Develop-
ment

One of the crucial drivers of successful waste
management is educating people about the neces-
sity of good practices in waste management, which
Greece does at a national level. Education for Sus-
tainable Development (ESD) is the Greek strategy
of raising awareness of the necessity of citizens of
the country to be aware of recycling values and
reuse of waste materials. Education for Sustain-
able Development in Greece was adopted with the
ESD strategy of UNESCO and organized a Nation-
al Committee to work on the issues of ESD in the
country. The Committee involves all ministries and
environmental NGOs interested in waste manage-
ment. Its mission is to coordinate ESD activities
and to prepare a law on ESD.

The Department of Health and Environmental Edu-
cation within the Ministry of Education, Lifelong Learn-
ing and Religious Affairs (YPEPTH) is the institution
that elaborates on strategies for environmental edu-
cation and rising of awareness of the necessity for
successful waste management in primary and sec-
ondary schools. The Department of Health and Envi-
ronmental Education also supervises coordinators of
Environmental Education that work in each of the
school districts of the country.

Since 2004 the Ministry of Education, Lifelong
Learning and Religious Affairs has given specific
training programs to more than 20,000 educators.
Along with that 40,000 educational programs have
been completed in primary and secondary schools.
They have touched on important topics concerning
the environment such as waste reduction, integrated

management and recycling. Schools in Greece have
participated in more than 30 national thematic net-
works that focus on sustainable waste management.
One of them (completed in 2010) was organized by
the Ministry of Education, Lifelong Learning and Reli-
gious Affairs and the Ministry of Environment, Energy
and Climate Change (YPEKA) and included students
from both primary and secondary schools. The event

was a contest entitled "Recycling with Art" and re-
quired students to make pictures with entirely recy-
cled materials. The central  message of the event was
"do not waste, do not throw away, save and use".

The education of Greek youths takes place not only
at a national level but also at an international level as
well. 50 schools have been recorded to participate in
ESD activities within international networks spon-
sored by UNESCO. For the purpose of raising aware-
ness of the necessary successful waste manage-
ment, various information and communication  tech-
nology instruments have been increasingly used in
Greece. They have successfully supported environ-

mental education. Some web forums hosted on the
YPEPTH website have been proved as an easy and
effective way for supporting the EDS of Greece.

Operational Programme "Environ-
ment and Sustainable Develop-
ment"

The National Operational Programme "Environ-
ment and Sustainable Development" (OPESD) is
a programme of crucial importance for the suc-
cessful waste management in Greece. It is co-
founded and sponsored by the European Union
and has been responsible for the completion of
many studies on the issues that Greece had to
meet and deal with regarding waste management
and safe environment as a whole.

The Greek Ministry of Environment, Energy and
Climate Change coordinates the programme, how-
ever at least 80% of the finances needed for the
completion of the projects and implementation of
researchers' suggestions come from the EU Struc-
tural and Cohesion Funds. The rest of the funds
come from the national budget.

OPESD focuses on environmental aspects such as
integrated solid waste management, decent use of
water resources, wastewater facilities, preservation of
natural resources and efficient tackling of environ-
mental risks such as desertification, droughts, fires,
floods, and marine pollution, the national report states.

OPESD contributes to the economic growth of
Greece as a whole because it reveals ways for more
efficient use of resources, such as reuse, recycling
and recovery of waste. Moreover, it sponsors their
implementation in Greece.

Source: Pixabay
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Vossloh Kiepe Austria begins
production in Novi Sad

Austrian company for HVAC devices for railway

vehicles Vossloh Kiepe and the city of Novi Sad

have finished their negotiations for the newly con-

structed multipurpose building in Romski Sancevi,

Novi Sad. The Austrian company deputy manager

and the representatives of PE Poslovni Prostor have

signed an agreement to use the hall for theproduc-

tion of heating, ventilation and air conditioning de-

vices for all kinds of railway vehicles by Vossloh

Kiepe. The capacity of the building is 5000 square

meters and all of it will be used for the purposes of

the Austrian company.

The mayor of Novi Sad has estimated the busi-

ness opportunity as successful in terms of provid-

ing employment and boosting the Serbian econom-

ics by facilitating business relationships between

the Austrian company and its Serbian contractors,

and collecting more tax revenues.

The Austrian company has assured that it will

work in Novi Sad up till 2028 and will use up to 200

qualified Serbian employers in the course of its

production.

Mecaspring will invest over EUR
1,5 million in Bosnian spring

production

The Belgian group Mecaspring will invest

around EUR 1,5 million in a new manufacturing

plant of the company B-Spring, a company in the

group of Mecaspring. This investment is part of

the planned expansion of the B-Spring company,

the director Frano Brajko commented. The com-

pany plans to build a new production facility of

2000 square meters and employ new 20 workers

in the business zone Begovaca in Livno. The build-

ing will be provided with the latest technology,

the owner has assured.

The director of B-Spring has announced that

he will promote the good business environment

in Bosnia and Herzegovina to all of the Belgian

investors.

IFAT Eurasia's next edition
moves to Istanbul

IFAT Eurasia premiered for the first time dur-

ing 2015 in Ankara, Turkey. For its next edition,

this Turkish version of the world`s leading trade

fair for environmental technologies will be held

in Istanbul, between February 16 and 18, 2017.

The chosen venue is the Istanbul Expo Center

(IFM), which for the first time will be the hotspot

for products and solutions specifically tailored

to the environmental market in Eurasia.

IFAT Eurasia
IFAT Eurasia is an international trade fair that

focuses on popularizing and showcasing solu-

tions for the water, wastewater, waste disposal

and recycling sectors in the Eurasian region.

The event is organized biennially by Messe

Munchen and its subsidiary MMI Eurasia.

The first edition of IFAT was organized in 2015

in Ankara and was visited by a total of 10,977

people representing 75 countries. Additionally,

228 exhibitors from 19 countries participated in

the major event, and a total 362 companies were

represented at the venue. A post-show report

shows that the 15,500 square meters of exhibi-

tion space was completely booked. Taking this

in mind, the organizers have moved IFAT to a

new exhibition venue that offers more exhibition

space so as to do justice to the high level of de-

mand from the exhibiting companies.

Seven country pavilions in plan-
ning

For 2017, the organizers from Messe Munchen

expect a strong international presence. Many

country pavilions are already booked for the

show, seven of which are currently being orga-

nized. Each pavilion groups together exhibitors

from a specific country or region. They are as

follows: Austria, Germany, France, China, South

Tyrol, Switzerland, and the US. The German

Water Partnership (GWP) is also putting on a

presentation at its own booth.

Isanbul as the new venue
"Istanbul is the ideal location for IFAT Eurasia.

This city on the Bosphorus is Europe`s most

populous city and it ranks among the world`s

mega cities. Here especially there is a high de-

mand for technologies for the segments of wa-

ter, wastewater, waste disposal and recycling,"

commented Stefan Rummel, Managing Direc-

tor of Messe Munchen, highlighting on the ben-

efits of the new event venue.

A geographical location serving as a conve-

nient link between Asia and Europe, Istanbul is

additionally a central marketplace and inter-

change, which offers an excellent basis for ex-

panding international business relations, add-

ed Rummel. The metropolis is inhabited by 15

million people and is almost three times as big

as Turkey's capital city Ankara. This, naturally,

makes Istanbul's importance for foreign trade

enormous, point out the IFAT organizers. Ac-

cording to data by the country national statis-

tics authority, Turkstat, more than half of the

Turkish exports and imports are generated ex-

actly in Istanbul. The city's convenient location

and international hub status for travel and

transport is another factor that makes it very

easy to reach for both visitors and exhibitors.

"With the first event in Ankara we succeeded

in making IFAT Eurasia known also in govern-

ment circles. Building on this, in 2017 we will

certainly be able to achieve further growth in

the heart of Turkey`s economy, the Marmara

region, which covers almost 80 percent of the

total exports of Turkey," explained Osman

Bayazit Genc, Managing Director of MMI Eur-

asia, who also sees the move from the capital

Ankara to Istanbul as positive.

Source: Messe Munchen
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Bosnia's Ugljevik power plant initiates a project for
cleaner production

Mitsubishi Heavy Industries and Hitachi will help Bosnia and Herzegovina in
the reduction of gas emissions and meeting EU norms. The country's 300 mega-
watt (MW) coal-fired power plant Ugljevik has signed a EUR 79 million euro deal
with the consortium Mitsubishi Hitachi Power Systems. The project itself will be
financed by the Japanese International Cooperation Agency (JICA).

The deal regards the installment of flue gas desulphurisation equipment that

will help reduce the emission of SO2 from its current level of around 16,000
milligramme per cubic metre (mg/m3), which is 60 times more than the level
required by the European Union (EU) regulations, to 250 mg/m3, revealed the
project manager Zlatko Malovic. The project itself was officially started during
the summer of this year and is expected to end in early 2019. After the opera-
tions are finished the lifespan of the plant will be increased by 25 years.

Bosnia's second-biggest power utility Elektroprivreda RS is in charge of operation
the Ugljevik power plant, which generates 8 percent of the country's total electricity.

Reuters data reveals that in 2009, the plant generated 1559 GWh of elec-
tricity and consumed a total of 1,3 million tonnes of coal. The following year
it was closed for extensive upgrading, after which its combined heat and
power generation capacity became 300 MW.

Ugljevik's cleaner production initiative is an answer to one of the various
EU requirements for Bosnia's admission to the union. The country formally
applied for membership in February this year and must carry out a series of
reforms before the application can be considered. Therefore, in line with the
EU-wide Industrial Emissions Directive (IED), the coal power plants face
tighter pollution rules from the beginning of 2016.

IRENA boosts renewable energy deployment in SEE
In early October, the International Renewable Energy Agency (IRENA)

and the Romanian Ministry of Energy organized a workshop for South East
European governments, utilities, regulatory authorities, and other regional
energy stakeholders to share their best practices in renewable energy de-
ployment. The event hosted in Bucharest enabled participants to share
views on renewable energy target setting, support schemes and the socio-
economic benefits of active renewable energies in the region.

IRENA's regional gap analysis study was also presented and discussed at
the workshop. The study identifies the obstacles hindering renewable ener-
gy deployment within SEE countries. Taking into account the outcomes of
the workshop, the agency has declared the its next step will be to finalize
the gap analysis, hopefully enabling IRENA's collaboration with SEE gov-
ernments to elaborate a regional engagement Action Plan, specifically cus-
tomized to the energy needs of the region.

During the event, the Romanian Secretary of State Cortina Popescu expressed
belief that the meeting will benefit all South East European countries and help
them follow the new European Union Directive on Renewable Energy by exam-
ining the experience of other partners.

"South East European countries possess significant renewable energy
potential. Accelerating regional renewable energy deployment will help
the region meet its 2020 renewable energy targets while improving ener-
gy security, creating jobs, boosting GDP and improving public health. IRE-
NA looks forward to closely collaborating with the region to support its
transition to a sustainable energy future," added IRENA's Director-Gener-
al Adnan Z. Amin.
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