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Abstract:

The paper presents an innovative device for dismantling and
assembling parts of not-easily detachable assemblies of mechanical and
electrical plants for on-site overhaul. The novelty is that the device offers
fast and efficient dismantling and assembling of parts, without the
possibility of damage. It is easy to use and easy to carry. It is used for all
types of plants and higher levels of overhaul in field conditions. This
quality device has been in the market for 4 years. The device is expected
fo be used over the next 10 years, and probably longer. Many years of
experience in solving maintenance and repair problems resulted in this
device for dismantling and assembly of mechanical and electrical
assemblies. Many assemblies could not be dismantled and assembled in
field conditions. The new device enabled developing a new technology of
on-site overhaul and new methods of organization work and overhaul
execution. It took only six months from an idea to its implementation due
fo producer’s extensive experience in these and similar jobs. This
innovative device is sold with the contractual obligations regarding the
protection of the confidentiality of its construction and application.
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The device is in the process of obtaining patent rights from the Intel-
lectual Property Office in Belgrade, and after that it will be filled as an in-
ternational patent application to the PCT.

Key words: innovation, new device, dismantling and assembly,
not-easily detachable assemblies, overhaul, mechanical and electrical
plants, mini hydro power plants, shipbuilding, military industry, business
model, innovative company, techno-economic analysis.

Introduction

An innovative product, a complete device for dismantling and
assembling parts of not-easily detachable assemblies on mechanical and
electrical installations during on-site overhaul, is a new and original product
in the country and the world. Research and development have been done
as well as design, testing in the laboratory conditions and checking the
functionality under field conditions in accordance with the requirements of
the customer. Verification has been finished together with the certification
and homologation of the system for the purpose of its application
(Zegarac, 2012a). All device components met the required standards in
the domestic and foreign markets (Zegarac, 2012b).

This new device for disassembling and assembling parts of not-easily
detachable assemblies solves many problems in the field overhaul
conditions. It is used for a higher level of overhaul in field conditions:
intermediate level overhaul, general revision and general overhaul. Until
now, in the country and the world, assemblies have been transported to
specialized workshops or technical overhaul institutes for higher-level
overhaul. In addition, existing devices are not applicable under field
conditions on mechanical plants of different manufacturers. All this makes
repairs significantly more expensive, up to 50%, compared to the value of
the overhaul itself. Operating systems are not in use for a long time, which
causes significant production losses.

The universal new device can be used in many mechanical and
electrical assemblies of various manufacturers, which is its main feature
and advantage compared to the existing systems of a conventional type.
The overhaul time is now significantly reduced, even up to 2 months if a
general system overhaul is carried out (Tehnicka dokumentacija firme
Flender, 1975), (Tehni¢ka dokumentacija za MHE, 1980).

The innovative device has enabled the development of a new, on-site
overhaul technology, new ways of working in the organization and over-
haul execution (Zegarac, 2012), (Zegarac, 2013). The device has been on
the market for 4 years. Twenty sets have been delivered so far. The new
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device for dismantling and assembly has a wide range of applications:
mechanical engineering, energy, automotive, shipbuilding, ship and vessel
repair, aircraft industry, process industry, private firms that perform system
maintenance and other industries. Potential market is not saturated. It is
estimated that about 5.000 sets of various tools from over 80 manufactu-
rers in the world are used to carry out overhaul. Such tools are not effecti-
ve in field conditions. There is a continuous need to purchase high-quality
devices and equipment. It is expected that, in the next 5 years, the sales of
the new device will increase for 200 to 300 sets. In addition to purchase, cu-
stomers often engage the manufacturer of this innovative product to make a
higher level of service repair, which represents a significant inflow of profits
for the company. Additional delivery of 30 sets is planned in 2017. Custo-
mers are electro industry, private companies and steel producers. The plan
is to sell at the market of the Republic of Serbia, for the needs of the Electric
Power Industry of Serbia (EPS) and several private companies. Years of
experience in sales, application of the device for dismantling and assem-
bling parts of not-easily detachable assemblies and providing overhaul ser-
vices have helped in recognizing customer requirements.The innovative
company can perform all forms of on-site overhaul. Customers are very sa-
tisfied with customer care and personal support. Selling a dismantling and
assembly device is performed through the Know-How system.

Customers are mainly contacted in the public and on sites. So far,
there have been no complaints regarding the new device and the repair
service. The company possesses the necessary technical, financial, intel-
lectual, market and human resources for the job. It has more than 30 years
of professional experience. Key partners produce high-quality components
to customers’ satisfaction. The company has a highly qualified and profes-
sional staff to perform all types of repair and overhaul. The company has
12 employees, out of whom three make a special team. One of them is an
academic, patent engineer, engaged in research and development and
design of mechanical and electrical systems; as a team leader, he provi-
des jobs on the market and cooperates with many companies. He partici-
pates actively during the overhaul of mechanical and electrical installati-
ons. He also performs the function of supervisory authority in the company
affairs and monitors whether customers are satisfied with the quality of de-
vices, installation and services. The second team member is a specialist
for the repair of thermal power plants, hydro power plants, nuclear plants
and other complex technical systems. He finished secondary school of
mechanical engineering and secondary electro-technical school, has all
authorizations and licenses to work in our country and abroad, overhauls
mechanical and electrical systems and other complex systems. He mana-
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ges the team that carries out repairs of plants. The third team member is
an MSc specialized in the installation and repair of electric power systems,
a specialist in electric power plants and control. He has all authorizations
and licenses to operate in the country and abroad. He performs tasks as
an electrical engineer. The team has demonstrated success in previous
sales of the device and in providing services of technical maintenance of
mechanical and electrical installations.

This innovative device solves numerous problems in repair both in
field conditions and in specialized workshops. The innovative company
builds its competitive advantage on simplifying the technology of higher
level overhaul, increasing the quality and reliability of plants in operation and
reducing overhaul cost and time by 50%. The possibility of damage to the
parts during dismantling and assembly is excluded. The price of the
dismantling and assembly device is acceptable to customers (6.000 Euros).

In the process of device production and delivery, the innovative
company charges the value of the production materials in advance. The
rest of the payment is made within 30 days upon delivery to the customer's
warehouse. The profitability threshold is achieved by sales of 2 device sets
(Petrov, 2016a). The first year of operation covered all costs. The business
model is highly profitable, the level of security is such that the business
model can withstand drastic market turbulences without any loss. The
company is planning to deliver about 300 equipment sets at domestic and
foreign markets over the next 5 years. All variable and fixed costs of the
company are also covered.

Part | — Innovation
The novelty of the innovative device

This universal device enables overhaul of assemblies of different
manufacturers in field conditions. It has a wide range of applications, which
until now was not the case. The universality of the device in application is
achieved through various combinations of its components, which does not
mean that the number of components is increased, but it means that
individual components are constructed and adapted to cover a variety of
sizes and dimensions of many assemblies being overhauled.

Analysis of the current state of technical installations

Many owners of mechanical and electrical installations require that
technical maintenance and repair be performed in their plants, which
greatly complicates the work. Technical maintenance of systems includes
activities in the area of operational (basic) maintenance, light repair, inter-
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mediate repair, general overhaul and general plant overhaul. Operational
maintenance and light repair are performed mainly by the users of the system.
Many mechanical and electrical assemblies are transported to specialized
workshops or overhaul depots for dismantling and reassembling parts being
replaced. Almost 60% of assemblies could not be repaired on the spot. Besi-
des, the transport of some assemblies is very complex, and there are many
problems during loading and unloading, and security measures during tran-
sport. This used to consume a lot of time for system repair and maintenance,
which significantly increased overhaul costs, in some cases up to 50%. In ad-
dition, there are significant losses in production since the plant is out of opera-
tion for a longer period, especially in cases such as hydro and thermal power
stations and other production systems.

The innovative device for dismanting and assembling not-easily
detachable mechanical and electrical assemblies has been adapted to field
conditions providing that all aspects of maintenance and overhaul can be
performed on site. This universal innovative device can be used for the repair of
many mechanical and electrical installations of various manufacturers such as
German companies: Flender, Siemens, Vulkan, Stromag, Ossenberg,
Geislinger, AEG, FAG, SKF and many others. These companies are the largest
manufacturers of assemblies for the systems of large hydro power plants
and mini hydro power plants, where this innovative company provides
services of technical system maintenance. These mechanical and electrical
assemblies make a whole system, and it is therefore necessary to have
such a device available.

The innovative device is modular and can also be used in other types of
plants. In the application of the device, the device elements are selected and
combined, depending on the type and dimensions of components thus
solving the overhaul problems. The device is easy to use and easy to carry.
Systems for dismanting and assembling of domestic and foreign
manufacturers do not have such characteristics. The main drawback of the
existing devices is that they cannot be used in the field conditions. In addition,
each manufacturer has adapted the dismantling and assembly of parts for
their own plants, so they cannot be applied to plants of other manufacturers.
Such systems are some kind of special tools, devices or equipment.

Innovative product and service
The unit of a new product is a set for dismantling and assembling

mechanical and electrical assemblies. At the same time, buyers are provi-
ded with quality services and technical maintenance of the system. The
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new device allows easy, fast, high-quality disassembly and assembly of
parts of not-easily detachable mechanical and electrical assemblies, on
the spot. The innovative device consists of 3 parts (Figure 1).

A - Mechanical and hydraulic parts of the device

View A-A

1 — Part separable with difficulty
2 - Cylindrical screw
3 — Hydraulic device
4 - Pressure plate
5 — Pressure plate
6 — Screw
7 -Holes
8 — Screw
9 — Pressure plate
11 10 — Plate Tapered roller bearing
11 = Nut

N\

£

Figure 1 — Device for dismantling and assembling not-easily detachable mechanical
and electrical assemblies
Puc. 1 — MOHTaXHO-AeMOHTaXXHOe YCTPOWCTBO A1 CIIOXHO pa3bupaembix y3nos
MaLUMHOCTPOUTENBHOTO W 3NEKTPOTEXHNYECKOr0 06opPYyA0BaHNA
Crnuka 1 - lNMpukas ypehaja 3a feMoHaTXKy U MOHaXy TELLKO pacTaBIbUBUX
MaLLMHCKUX 1 eneKTPOCKonoBa
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The first part consists of mechanical components, the second part is a
hydraulic unit and the third part is a unit for heating parts of mechanical
and electrical assemblies which are dismantled and re-assembled. The
device is used in all areas where mechanical and electrical assemblies are
used. In electrical installations there are also built-in machine elements
which after a certain period of exploitation should be replaced. For
example, bearings of generators and electric motors, damaged covers and
frames of assemblies, seals and many other parts of these plants. On
several occasions since 2002, the innovative company has conducted, for
the Electrical industry Montenegro, technical maintenance services based
on overhaul plans at 18 mechanical and electrical plants: intermediate
repair, general revision and overhaul. Within overhaul services, vibration
analyses and vibration measurements were performed, as well as
vibrodiagnostics, dynamic balancing of systems, laser alignment of
assemblies, thermal imaging measurements (remote measurement of
temperature at certain plant points) and others. The innovative company
performs intermediate repair every 3 years in prescribed intervals, general
revision every 4 years and overhaul after 6 years. Systems of mini hydro
power plants are in continuous operation when there is sufficient water, i.e.
in the period from late September to early June. In addition to regular
overhaul activities, the company had to deal with damage to plants due to
uncontrollable groundwater flows. Concrete foundations of assemblies
broke resulting in major damage to assemblies.

Figure 2 presents the damage to a flange of flexible couplings
ARPEX series K 430, size 270 mm on the flywheel shaft (right side in
Figure 2), of the German manufacturer Flender. The flange was
damaged due to inadequate removal. There were visible hammer
blows and the distorted flange rim, which, during mini hydropower
operation, causes elastic couplings to break with a possible
breakdown of the entire system due to the dynamic unbalance and
misalignment of the drive shaft.

Figure 3 presents a boken flange on the generator shaft of a mini
hydro power plant due to improper dismantling and assembly of parts.
Overhaul service had been carried out by companies not sufficiently
specialized, professional and equipped to carry out complex overhaul
tasks.
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Figure 2 — Damage to the flange of flexible elastic couplings on the flywheel shaft
of a mini hydro power plant
Puc. 2 — N3obpaxkeHre noBpexxaeHWi driaHua ynpyron MydTbl Ha 0cu MaxoBuka MUHK-TOC
Crnuka 2 — lNMpukas owTtehera NnpmpybHMLE enacTuyHe CnojHULME Ha OCOBUHM 3aMajua
MUWHU-X1ApOENeKTpaHe

Figure 3 — Broken flange of the elastic coupling on the mini hydro generator flywheel
Puc. 3 — V306paxxeHre crioMaHHoro draHua ynpyro My el Ha ocv reHepatopa MuHn-'oC
Cnuka 3 — lNpuka3 nonoMmrbeHe nNpupybH1LE enacTuyHe CrnojHULLE Ha OCOBUHU
reHepaTopa MUHWU-XMOPONEKTPaHe
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Figure 4 presents a mini hydro power plant flywheel damaged due to
inadequate removal. The lower wedge for a clamping screw on the
underside of the flywheel (left side of Figure 4) was broken. The "naked”
screw that has no tightening function can be seen. Huge damage was
inflicted. Creating a new flywheel is very complex, expensive and time-
consuming with a foreign manufacturer. Installing a new flywheel on a mini
hydro power plant requires dynamic balancing and vibration
measurements.

Figure 4 — Damaged flywheel of a mini hydro power plant
Puc. 4 — N306paxeHne nospexaeHnin maxosunka MuHn-NOC
Cnuka 4 — lNpukas owTtehewa 3amajua MUHU-XMAPOENEKTPaHe

Figure 5 presents a high-quality assembly in the aggregate hall of a
mini hydro power plant on the site, (view to right), using the new device for
dismantling and assembling mechanical and electrical assemblies. A part
of the assembly device and the device heating unit can be seen. A part of
Flender couplings N-EUPEX type 480 is mounted on a new mechanical
assembly, the drive shaft of the plant multiplier produced by Flender,
Germany. The second half of the coupling is mounted on the turbine shaft
of the hydro power plant.
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Figure 5 — High-quality installation of assemblies using the new device
for dismantling and assembling
Puc. 5 — N3o6paxeHne ka4eCcTBEHHON COOPKM Y3MOB C MOMOLLLbIO HOBOFO
MOHTa)XHO-A,E€MOHTaXHOro YCTPONCTBa
Cnuka 5 — lNpurka3s kBanuTeTHE MOHTaXe Ckronosa nomohy HoBor ypehaja
3a AEMOHTaXy U MOHTaxXy

Previous sales and many offered services of technical maintenance of
mechanical and electrical plants have proven successful use of the device.
The appendix, Business Model, shows the Minutes on providing overhaul
services in the Electrical industry Montenegro (Annex 1 and Annex 2).

Market potential of the innovation

Market size and market potential

The innovative device for dismantling and assembling has wide pos-
sibilities of application: power plants, thermal power plants, nuclear power
plants, aviation industry, turbine systems in the process industry, ships,
reciprocating compressors, gas turbines, automotive industry, internal
combustion engines, diesel generator sets used as a backup source of
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power supply, machine tools, steel mills, mines, and many other plants
where it is necessary to install new mechanical elements, or dismantle as-
semblies for replacement of worn or damaged system parts. Potential cu-
stomers of the innovative product and services are companies engaged in
the production and technical maintenance of mechanical and electrical in-
stallations.

Potential customers are also owners of mechanical and electrical
installations in mechanical engineering, energy systems, automotive industry,
shipbuilding and repairs of ships and other vessels, steel mills, cement plants,
process industry, technical overhaul institutes and many others.

There is a continuous need for the procurement of new devices and
equipment. So far, customers have been buying systems with a variety of
special tools, equipment and accessories for dismantling mechanical and
electrical installations, which are not universal. Complex forms of plant
maintenance were carried out in specialized workshops or technical
overhaul institutes.

Such devices were more like toolkits. Sets of tools are strictly

personalized - each plant has its own set of tools.
Tools can be used for operational maintenance and some works in the
field of light repair. They did not meet the requirements and conditions of
a higher overhaul level. It is estimated that there are around 5000 sets of
tools currently used.

Works in ship repair are important in particular. There is limited space
available for overhaul works. The propulsion systems of ships are
especially challenging: diesel engines, gearboxes, various flexible
couplings, replacement of the shaft bearings, or replacement of the shaft
bearings on the propeller.

It is expected that sales could grow by 200 to 300 pieces of
equipment sets for dismantling and assembly.
In its previous work, the innovative company was particularly involved in
the systems of mini hydro power plants in the Electrical industry
Montenegro. Twenty devices have been delivered, out of which 18 are in
the system of maintaining mini hydro power plants and 2 devices are
used in HPP Piva and HPP Peruéica for the repair of water pumps.

Table 1 shows the placement of the new product, the market size and
the market potential.
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Table 1 — Market size and market potential

Tabnuua 1 — Pa3mep pblHKa 1 pbIHOYHbIA NOTEHLMan
Tabena 1 — BenvunHa TpXuLTa U TRXKULLIHK NOTEHUMjan

For the needs For the needs For the For the needs | For the needs
of of purposes of automotive | of other
electroindustry, | electroindustry- of industry, customers:
large thermal power shipbuilding, process and utilities public
hydropower plants and repair of ships aerospace enterprises,
plants, mini pumping plants and industries, technical-
hydropower other cement overhaul
plants and vessels factories, mines | institutions
pumping plants and other and other
customers customers
100 sets of 60 sets of 70 sets of 40 sets of 30 sets of
equipment equipment equipment equipment equipment

Competition analysis

On the domestic market and the market of the neighboring countries,
there are reputable companies, manufacturers of mechanical and electrical
systems, such as Siemens, AEG, Flender, Stromag, Geislinger, Voith
Andreas, Uljanik Pula, and Rade Kon&ar Zagreb. Manufacturers of
mechanical and electrical plants produce their special systems,
accessories, tools and equipment for dismantling and installation of
assemblies from their manufacturing programs, which are not applicable to
plants of other manufacturers. In addition, such systems are not sufficiently
adapted and applied to field conditions, which is their main disadvantage.
Some manufacturers have developed systems for technical maintenance
and repairs on the principle of aggregate replacement of complete
mechanical and electrical assemblies. This means that they deliver new or
overhauled mechanical assemblies to the customer, where the need
arises. They take over the complete existing assembly from the client and
overhaul it, for extra charge. The innovative device solves the problems of
competition (Petrov, 2016a).

The innovative company has gained the trust of customers. Very often
it is engaged by foreign manufacturers of devices and equipment to carry
out the installation of new devices or overhaul of existing circuits at the
user’s facility. The innovative company has a personal support and direct
relationships with purchasers and service recipients. It is very fast to react
on the ground and resolve the existing problems within 24 hours.
Additionally, it acts preventively to avoid early failures and system crashes.
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The innovative company provides training to technical staff responsible for
the correct plant operation. It develops plans for current and regular tec-
hnical maintenance. All this provides the innovative company with a huge
advantage when participating in public tenders for obtaining jobs.

Part Il - Business model
Target customers in 2017

Target customers of the innovative device for dismantling and
mounting assemblies for 2017 are: Electrical industry Montenegro, owners
of commercial, passenger ships, cruise ships, war ships and ships carrying
cargo (barges) and several private companies that provide services in the
field of technical system maintenance.

For the purposes of the Electrical industry Montenegro (EPCG), the
innovative company needs to supply an additional quantity of 17 sets of
equipment for dismantling and assembly. The customer wants to have the
devices at all locations where their plants are located. The locations of
their systems are quite distant from one another. The other 13 sets of
equipment are to be delivered to private companies engaged in overhaul
of diesel generating sets, pump plants in the field and to owners of ships
and vessels. There is also some interest from the steel mills and cement
factories from neighboring countries.

Description of the offer value to targeted customers

Since this new product, a device for assembling and dismantling not-
easily detachable equipment sets, has been on the market for a long time,
it is fully known what new customers want and what they need. Their
request for overhaul is to be performed on the plant site, to be of good
quality, and with no damage to parts and assemblies. This innovative
technology significantly reduces the price of the overhaul for 50% of the
total overhaul price, which is very important for customers. The buyer has
much higher costs if mechanical or electrical assemblies are
disassembled, transported and overhauled at some Overhaul Institute and
returned to the facility for installation. The price of the entire device is
6.000 Euros. In addition, the customer does not have high device
maintenance costs. Additionally, the customer gets free on-site training of
technical staff to be able to perform some simple repairs on their own,
which is sometimes very important.
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Sales channels to target customers

So far, the innovative company has had direct relationships and
personal support from customers for the sale of the new device for
dismantling and mounting assemblies, a Know-How based-system. The
company participated in published public tenders. The tender
documentation was not only about the requirement of the lowest price but
also about the quality of overhaul, duration of the execution of works and
many other parameters. On that basis, the innovative company has always
won contracts to mutual satisfaction. This significantly has contributed to
the increased reliability of technical devices and systems (Senk, 2016).

Relations with target customers

Relationships with customers are maintained through a personal
support system. The company has direct relations with many customers,
which proved to be the best way of cooperation (Radkovi¢-Depalov, 2016).
They have no significant costs in contacts with customers. They retain
their customers with responsibility and professionalism. Customers expect
to get a high-quality device (no complaints up to now) with quality repair
services on site. If there are any unforeseen failures, the innovative
company comes quickly to the site to solve the problem.

Based on years of experience and real needs, the innovative
company proposes the specification of spare parts. Many spare parts are
imported and foreign suppliers sometimes need considerable time to
deliver their goods.

Bearing all this in mind, customers appreciate the planned activities of
this innovative company and keep it in their operational systems. Service
costs are quickly paid by the buyer.

Revenues

The innovative copany sells the finished product, a device for
dismantling and installation and provides technical maintenance services
to target customers. The revenue projections for the twelfth month are
shown in Table 2. There are no restrictions on the production and service
capacities. Customers accept the price in full (Celi¢, 2016).
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Table 2 — Projected revenues in the twelfth month
Tabnuuya 2 — MNporHo3npyemele goxoasl B Xl mecaue
Tabena 2 — MNpojekumja npuxoga y Xl meceny

MONTHLY SALES TOTAL
PRODUCT / SERVICE SALE PER PIECE REVENUE
Pcs (Currency) € | Currency) €

A 3 sets of devices 6.000 18.000

B 1 technical maintenance 12.000 12.000

service
IN TOTAL 30.000
Key resources

The innovative company has technical, financial, intellectual, marketing
and human resources. It has more than 30 years of professional experience.
In the work organization, the manufacturers of the components of the device
for dismantling and assembling mechanical and electrical assemblies are
very important. They are required to deliver device components of high
quality. The new device as an innovative product was developed a few
years ago, tested and put to use, which is proved by appropriate technical
documentation on the development, design and quality of the device.

The innovative company has highly qualified and professional people
to perform overhaul services. Professionals have a number of licenses and
authorizations to work. Repair services are specifically agreed upon,
depending on the type of plants, the scope of work, quantity of spare parts,
locations of the facility, etc.

The description of the key resources is shown in Table 3 and Table 4
(investments to start the business).

Table 3— Description of the key resources: Team, intellectual property and material resources
Tabrnuya 3 — OnmcaHre OCHOBHbIX pecypcoB: KomaHaa, HTennekTyansHas cobCTBEHHOCTb U
MaTepuarbHble pecypchbl
Taberia 3— Onuc Kby4HUX Pecypca: TUM, MHTENEKTyarHa CBOjuHa 1 Matepujantm pecypcu

Innovative team consists of:

1. Academic, patent engineer, working on research and development,
design, mechanical and electrical systems,

2. Specialist for overhauling thermal power plants, hydro power
plants, nuclear power plants and other complex technical systems,

3. Master of Science, a team of specialists in the installation and
repair of electric power systems, a specialist in power plants and
control.

DESCRIPTION
OF THE TEAM
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Device for dismantling and installation, after sales system Know-How.
The company intends to apply for patent protection, and after that to
go to the PCT protection.

The innovator has 5 world-recognized patents in the field, he is the
INTELLECTUAL | author of over 90 scientific papers published in national and
PROPERTY international journals of the highest category. He participated in many
scientific conferences in the country and abroad. He has worked on
many projects and scientific studies. Intellectual property and human
resources support their business model.

The innovative company has capacity to produce devices for
dismantling and assembly that can meet all customer needs. The
subcontractor for the production of the mechanical component of the
device is Jeep Commerce Belgrade (delivery of quality materials),
high-quality machining is performed by Alatnica Lazarevic Belgrade,
and Nitro Jon company, Stara Pazova, perform thermo-chemical
processing of machine parts. The hydraulic component of the device
TECHNICAL is performed by Sloga company, Nova Varos, while alternative
RESOURCES suppliers are companies Lincos from Hungary, and Womax and
Einhell from Germany. The unit for heating device parts is supplied by
the firm Teleoptik, Zemun. The innovative company is specialized in
performing a variety of services of technical maintenance. They are
equipped with special tools, fixtures, appliances and other equipment.
They also have official motor vehicles for the transport of the team,
parts and tools to the field.

In the last four years, they have sold 20 devices. In agreement with
MARKET our customers the plan is to sell another 30 sets of equipment in the
RESOURCES current year, following the production plan and delivery schedule.

Innovative company achieves significant inflows by selling the device
for dismantling and installation, and by providing quality services of
technical system maintenance. The expected cash at the end of the
period amounts to 120,030 Euros, covering all the costs of the
business.

FINANCIAL
RESOURCES

Table 4 — Description of the key assets: Investments to start the business
Tabnuya 4 — OnucaHne OCHOBHbIX aKTUBOB: MHBeCcTULMM B 3anyck buaHeca
Tabena 4 — Onuc KIbYYHNX pecypca: MHBECTMLMjEe 3a NoYeTak NOCnoBama

TYPE OF INVESTMENT |DESCRIPTION OF INVESTMENT Amount in €

Investments whose effect is expected in the

Fixed assets period> 1 year

Investments in the development of products /
services

. . 1.500
Investments in concessions, patents,

* Intangible assets

licenses and similar rights
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TYPE OF INVESTMENT |DESCRIPTION OF INVESTMENT Amount in €

Investments in land

* Real Estate Investments in facilities

Investments in machinery and equipment
Investments in vehicles

Investments in furniture 30.000
Investments in tools and fixtures

* Equipment

Investments whose effect is expected in the

Current assets period <1 year

Investments in raw materials
* Supplies Investments in goods
Investments in spare parts

Costs that must occur before the start of

*Prepaid expenses .
generating revenue

The necessary funds in the account / cash

» Cash Money register

Total Cost: 31.500

Key activities

The innovative company has provided that the production
capacities of the key partners (subcontractors) are not a bottleneck.
They have established such a work system to plan in advance the
production and to order in advance the amount of equipment
necessary to be delivered to the market. The costs of the device
production are covered by customer’s advanced partial payment.

The device for dismantling and installation of mechanical and
electrical assemblies must be of high quality and made according to
all requirements of technical documentation, which is the
responsibility of producers of device components — the key partners.
This satisfies the placement of the device on the market and custo-
mer requirements. The current device customers are very satisfied
with the new device and the possibilities that the device allows in
overhauling assemblies. The sales promotion and marketing of the
innovative device were very successful in direct relations and on the
Internet (Zagorac-Knezevi¢, 2016). The higher sales performance
was achieved in direct relations with customers. The whole team was
maximally engaged while the negotiations with end customers were
done by the team manager. In the previous work, the innovative
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company has had no complaints for the new device and the repair
service.

Key partners

The key partners for the production of the device for dismantling
and installation of not-easily detachable mechanical and electrical
assemblies are the producers of the device components. Machine
components of the device for dismantling and assembling are
produced by the companies engaged in the manufacture of
mechanical component and device parts, on the basis of the device
technical documentation. In this process, tolerances or accuracy of
parts are very important as well as their chemical-thermal treatment.
Jeep — Commerce, Belgrade, supplies the material; parts are
machined in Alatnica-Lazarevi¢, Belgrade; and chemical-thermal
treatment of mechanical elements is carried out by Nitro Jon, Stara
Pazova.

The hydraulic part and the heating unit are purchased on the
market from known and reputable manufacturers who supply them
with the product quality assurance reports and certifications. The
hydraulic part is delivered by Sloga, Nova Varo$, and other
companies such as Lincoss from Hungary or Einhell and Womax
from Germany. The heating unit is supplied byTeleoptik, Zemun. In
this way, the innovative company provides high quality of its product.
The key partners are very responsible so that there are no delays in
deliveries to customers.

Cost structure

In the production of the device, significant funding goes for:
materials, mechanical and chemical-thermal treatment of mechanical
components of the unit, the hydraulic unit and the heating unit. In
addition, there are also fixed costs in the company business. The
cost of communications with customers is not particularly
pronounced (Zagorac-KnezZevi¢, 2016). The variable and fixed costs
are provided in Table 5.
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Table 5 — Variable and fixed costs

Tabnuya 5 — BapnabenbHble n (huKCMpOBaHHbIE pacxoabl

Tabena 5 — Bapunjabunum n oUKCHM TPOLLKOBMU

A B
VARIABLE OPERATING COSTS
(Currency) €| (Currency) €
The selling Price of services
price set per one
device engagement
1. | The selling price of the product / service 6.000 12.000
2, VARIABLE COSTS (per unit of product)
2.1 | Cost of raw materials / materials 1.800
2.2 | Costs of distribution and sales 200
2.3 | The costs of packaging 100
2.4 | Energy costs 100
2.5 | Variable operating costs 650 1.000
2.6 | Costs of communication with customers 150
3. TOTAL VARIABLE COSTS 3.000 1.000
PER UNIT OF PRODUCT / SERVICE
TOTAL PRICE OF-VARIABLE
= Per-unit cost (1.-2.) S LEDE
FIXED MONTHLY OPERATING COSTS Currency € Comments
. . 3 employees
Fixed salaries of the employees 2.400 within the team
* Electricity 100
* Depreciation 350
Other fixed costs:
* Accounting services 50
* Telephone / internet 100
* Maintenance / Cleaning 100
* Other
TOTAL FIXED COSTS 3.100
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‘ Contribution coverage = The selling price of the unit-Variable unit costs ‘
Contribution coverage = 6.000 € — 3.000 € = 3.000 €

‘ Breakeven point = Fixed costs / contribution to cover ‘
Breakeven point = 3.100/ 3.000 = 1.033 €

The breakeven point is reached by selling two sets of equipment
for dismantling and assembly.

Part Il - The value of the company

Pitch to investors

The innovative company performs overhauls of plants in the field,
using its new device simply, with good quality and without damaging parts.
This team is very professional. It has been selling the device for 4 years,
with a plan to sell 300 sets of equipment over the next 5 years (Raskovi¢-
Depalov, 2016).

Expansion Potential - Scalability

The new device has broad application possibilities. The innovative
company is sure that it can be successful in the market for the next 10
years. The device is not easy to copy or reproduce. It takes a lot of
knowledge in the field of materials and many years of experience in the
technical maintenance of systems. In the first year of production, the
business model requirements regarding research, development,
certification and implementation of the new device were met. The
breakeven point was realized with the sale of the first 2 device sets. In the
first year, 5 sets were sold, which means that certain financial profit was
made. In addition, overhaul services largely contributed to the increase in
profits. This shows that the project is highly profitable. It has been
successful on the market for 4 years. The device has various possibilities
of application and may satisfy an increase in requests and the large
number of customers, without changing the application itself. The aim is to
achieve linearity in the speed of response to requests from customers
(Petrov, 2016a), (Petrov, 2016b).
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The parameters for determining the value of the
company

For the first 12 months, the innovative company is planning to sell 30
sets of equipment. The unit price is 6.000 €. The variable costs per 1 unit
amount to € 3,000. The fixed cost is 3.100 €. One repair service is planned
at a price of 12.000 €. Variable costs amount to 1,000 € (travel expenses,
accommodation and daily allowance). The planned earnings are 54.230
Euros. The income statement is presented in Table 6.

Table 6 — Balance sheet
Tabnuua 6 — BanaHc
Tabena 6 — bunaHc ycnexa

INCOME STATEMENT FOR THE FIRST 12 MONTHS OF OPERATIONS
(after completion of development)

BUSINESS INCOME g“"e"cy OPERATING COSTS € |Currency €
Revenues from sales 1. VARIABLE COSTS
A -1 Device set 180.000 90.000 90.000
B- 1 service of theplant 12.000 1.000 1.000
overhaul

2. FIXED COSTS 37.200
Other income
TOTAL OPERATING INCOME 192.000 TOTAL OPERATING 128.200

COSTS
OPERATING PROFIT / LOSS
FINANCE INCOME FINANCIAL EXPENSES
Interest income Interest expense
Other finance income Other financial

expenses

FINANCIAL PROFIT / LOSS
PROFIT / LOSS BEFORE TAXATION 63.800
INCOME TAX (15%) 9.570
PROFIT / LOSS FOR THE PERIOD OF 12 MONTHS 54.230

In the previous period (Year 0), the innovative company sold 20 sets
of equipment at a price of 6,000 Euros each. One overhaul service was
performed. The cash outflow for variable costs was in the amount of
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64,000 Euros, which amounts to 168,000 Euros. The fixed costs were
12,400 Euros. The profit was 91,600 Euros. In the current year (Year 1),
there is a plan to sell 30 device sets and to perform one overhaul service.
The plan is to purchase a service vehicle and equipment in the amount of
30,000 Euros. The planned total earnings are 28,430 Euros.

The cash flows for the previous year and the current year operations
are given in Table 7.

Table 7 — Cash Flow
Tabnuua 7 — NOTOKN OEHEXHbIX CPEACTB
Tabena 7 — HoBYaH TOKOBU
ESTIMATED CASH FLOWS

Years Years
0 1

Cash flow from operating activities
1. Cash inflow from products and services 168.000 192.000
2. Other cash inflow
3. Outflows from variable costs 64.000 91.000
4. Outflows of fixed costs
(excluding depreciation 12.400 33.000
5. Other outflows
I Net cash flow from operating activities
(1st + 2nd-3rd-4th-5th). 91.600 68.000
Cash flow from investing activities
1. Sale of property, plant and equipment
2. Purchase of property, plant and equipment 30.000
:I1(Egs)h flows from investing activities -30.000

Cash flow from financing activities
1. Capital Increase

2. The resulting credits

3. Donations, subsidies, grants

4. Loan repayment

5. Income tax 9.570
lll Net cash flow from financing activities

(1st + 2nd + 3rd-4th-5th). -9.570

IV Net cash inflow / outflow period

(1+ 11+ 11T) 28.430

V- In Cash at the beginning of the period 91.600 91.600

Cash at the end of the period (IV + V) 120.030
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Appendix: Documentation on services
of performed overhaul

Appendix 1 Installation of the geared motor
in MHE- Podgor-Montenegro

ZAPISNIK O ISPORUCI I IZVRSENIM RADOVIMA MONTAZE ZUPCASTOG
REDUKTORA TIP FLENDER WGW SAN 280/SO- NEMACKA, FAB. BR. 88212-0-
1078/22410 u MHE PODGOR

Na osnovu Ugovora br.3541 od 18.10.2013 izmedu Elektroprivrede Crne Gore (naru&ilac radova)
i firme (isporugilac i izvrSilac radova), izvr¥ena je
nabavka i isporuka zuptastog reduktora tip Flender WGW SAN 280/SO-Nrematka, fab.br.
88212-0-1078/22410.

Isprorugilac reduktora imao je obavezu da montira zup&asti reduktor u MHE Podgor.

Dana 10.04.2014. stru¥na lica iz firme Oc, izvr3ila su
demontaZu neispravnog reduktora u hidroelektrani Podgor. Izvr¥ene su sve pripreme i radovi radi
montaZe novog reduktora. Proizvoda¢ reduktora sipao je originalno ulje u reduktor Total Carter

EP 220. Na novi reduktor ugradeni su ispravni delovi na pogonskom vratilu reduktora glav&ina
Flender spojnice tip N-EUPEX veliine A 480 i na gonjenom vratilu reduktora prirubnica
Flender- lamelaste spojnice tip Arpex, veligina 270, serija K 430.

Izvr¥ena je zamena elasti¢nih gumenih umetaka (10 komada) u spojnici tip Flender N-Eupex A
480.

Izvr¥ena je nivelacija i centracija novog zupastog reduktora na temelju, a nakon toga izvr¥ena je
provera da li je reduktor &vrsto vezan za temelj s obzirom da nisu dozvoljena pomeranja sklopa u
toku rada.

Prema tehni¢koj dokumentaciji za montaZu reduktora i flenderovih spojnica, izvriena je provera
razmaka prirubnica na Flender spojnici tip Arpex veligina 270. Propisano je da se taj razmak meri
na 6 mernih mesta i da se nalazi u granicama od Simin=22.5 mm do Simax=23.5.mm. Izmerene
vrednosti nalazile su se u tim granicama.

Propisane vrednosti razmaka izmedu glav&ina spojnice tip Flender moraju se nalaziti u granicama
S= 5 do 10 mm, 3to je zadovoljeno kod montaZe novog reduktora. U toku montaZe novog
reduktora zadovoljeni su svi uslovi koji su propisani po tehnitkoj dokumentaciji kao 3to su
momenti pritezanja zavrtnjeva (vijaka), spajanje ostalih delova instalacije na reduktor-cevi za
hladenje reduktora, merni instrumenti i ostalo.

Nakon izvriene montaZe reduktora, mini hidroelektrana je pudtena u probni rad i izvrena su
tesuranja rada na razli¢itim reZimima rada i optereéenjima elektrane. Utvrdeno  je, da elektrana
1spravno radi. Radne temperature ulja u reduktoru nalaze se u propi gr duktor
mirno radi bez povi3enih vibracija i buke.

Nakon svih aktivnosti MHE Podgor pustena je u oprerativni rad u sistemu Elektroprivrede Crne
Gore.

Narugilac radova nema primedbi na isporudeni sklop, rezervne delove i izvriene radove. Preuzeo
je obavezu da ée se pncfp Zavati svih normi u garantnom roku.

ZA MHE PODGOR

U Podgoru, 10.04.2014.

Zapisnik dostavljen:
-HE Perudica,
-Sluzbi MHE,
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Appendix 2 - Minutes on the repair of damage
to the assemblies of the MHE Montenegro

ZAPISNIK O SANACIJI GREJANJA LEZAJA U MINIHIDROELEKTRANI PODGOR

Na osnovu Poziva br. 57/06 na k javne nabavke od 26.10.2013. za re$avanje problema grejanja
leZaja u MHE "PODGOR" u periodu od 11.12. do 13 12.2013. izvr¥eni su slede¢i radovi:

1. DemontaZa elasti¢nih spojnica tipa Flender ARPEX K 430-Velicina 270, koje povezuju multiplikator i

genemtor MHE
2 pri sa i
3 1" kotrl_]ajmh lezaj tipa SKF 22220 HLK+H 320 sa osovine zzmajca,
4. Vizuelni pregled d iranih delova, jni kotrljajnih

leZajeva, kuéista i pnstolja leZajeva zamajca,

5; Utvrdlvan]e uzroka p i _; kotrljajnih leZaj

6.

7. lzrada alata za proplsnu mon(aiu &aura (hl.lzm) kclrljajmh leZajeva zamajca,

8. MontaZa novih kotrljajnih lezaj; sa pr 22220 EK+H 320. Delove je obezbedio
narudioc posla u skladu sa ima tehni¢ke dok j

9. MontaZa prirubnica na osovnu zamajca,
10. Momaia elasuémh spojnica tipa Flender-Arpex K 430 velidina 270, izmedu zamajca i reduktora

11. Centriranje zama_lca u odnosu na mullnpllkator i generator MHE.
12. Puitanje MHE u probni rad.

13. Meren_]e vibracija (prema pla.nu ja) u tri dusot ita smera: vertikalni smer, bo&ni
smer i duZni smer. Merenje vibracija izvr¥ je na odredenim mernim il na: turbini,
multiplikatoru, lezaj jca i leZajevi

14. IzvrSena je laserska provera cemﬂénosh sklopova MHE. Na osnovu izmerenih nivoa vibracija nije
bilo potrebe za dinamitkim uravnoteXavanjem sistema.

Radove pod t&. 13. i 14. izvodila je firma a sve ostale
radove firma (kao 3to je naznaceno u datoj ponudi za sanaciju grejanja
lezaja). ji o ju d ljeni su narudiocu posla, firmama (uruceni g.
i (izveitaj ¢e dostaviti firma )
15. Nakon i g iranja k Jje da se MHE-Podgor moZe pustiti u operativni rad.

16. Pustanje u operativni rad MHE-Podgor u sistem EPCG.

Mast za podmazivanje leZajeva tipa Shell Alvania RL -3 obezbezbedio je izvoda& radova.

Narugioc posla obezbedio je odgovarajuée rezervne delove i uslove radﬂ struéno lice za rad u elektraru—pu§tan;e

u pogon elektmne, rukovanje sa razvodmm ormarima, elektri¢nim d: icu i sajle za
G na izved: radove je 30 dana. Garancija se daJe za kvalitetu usluge. Narudioc

posla odgovoran jeza kvah!et rezervnih delova.

Narugioc posla ima obavezu da u roku od 7 dana izvrsi uplatu za izvr¥ene usluge u celosti (posto nije uplaéen

avans) za izvodenje radova firmi koju je angaZovala firma prema

nazna&enim partijama radova u tenderu.

ZA MHE-PODGOR
=

74 o i O —

U Podgoru-Crna Gora, 13.12.2013.

Zapisnik dostavljen:
-PB-Peruéica-MHE-Podgor,
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Conclusion

The paper presents the experience in the development of an
innovation in terms of its scientific verification and its placement on the
market. The techno-economic analysis of the new device was carried out.

An example of developing a business model based on the innovative
product is given.

The new device for dismantling and assembling the parts of not-easily
detachable assemblies on mechanical and electrical installations has
enabled the company to develop an innovative new technology of on-site
overhaul, new ways of organizing work and the execution of light and
intermediate level repair, general revision and overhaul in field conditions.
In addition to the placement of the device on the market, the innovative
company carries out planned system maintenance and specialized
measurements: measurement and analysis of vibrations - vibrodiagnostic
assessment of the technical condition of the system, the laser alignment of
assemblies, thermal imaging, developing various types of software,
delivery and installation of modern monitoring systems, and others.
The construction of the new device combines two basic functions:
dismantling and assembly of assemblies. The device is modular and
consists of 3 parts: the mechanical part (mechanical components of the
device), the hydraulic part and the unit for heating parts that are
dismantled or assembled.

It is easy to use, there is no possibility of damage to parts during
operation and it is easy to carry. The unit weighs 25 kg. This universal
device enables overhauling assemblies of different manufacturers in the
field conditions. It has a wide range of applications, which until now was
not the case.

The universality of the device application is achieved through various
combinations of the constituent parts of the device - it does not mean that
the number of component parts increases, but that individual components
are constructed and adapted to cover different sizes and dimensions of
various assemblies to be overhauled.

The device is intended for the external dimensions of assemblies in
the range of & 100-1000 mm, external shaft diameter & from 50 to 300 mm,
for extremely large overlaps in the firm shaft - aperture fitting to 0.02 mm
The length of fitting can reach up to 300 mm. The dimensions smaller than
the above measures do not represent a problem for dismantling and
assembly since they can be done with bearing pullers and spatial tools and
kits.
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The assembly weight is not a problem for the implementation of the
new device, because assemblies are pulled up, moved, and pulled down
back to their original position by means of various cranes in aggregate
rooms where overhaul is carried out.

In addition to the new device delivered, end customers are provided
with technical maintenance service, delivery of spare parts and training of
technical personnel.

The new device reduces the cost of plant maintenance up to 50%
compared to earlier overhaul technologies, when assemblies were
transported to specialized workshops and overhaul institutes. The time
required to perform overhaul is significantly reduced. For example, if the
intermediate-level repair of a mini hydro power plant of 500 KW used to
take 30 days, now overhauling can be executed in 15 days with the
overhaul costs halved.

In the period from 2002 to 2016, in the system of the Electrical
industry Montenegro, higher overhaul levels in 18 mini hydroelectric power
plants were carried out according to the plans. On some systems,
overhauls were carried out several times, since the hydro power plants are
in continuous operation, because of the huge influx of water in the
operation season and opportunities for major electric power generation.
This enables the customer to realize substantial profits, with minimal
maintenance costs. In addition, the customer has gained significant
financial resources for the purchase of new energy systems to replace the
existing old systems or for the purchase and installation of systems on new
locations.

The innovative company enabled similar gains to other customers as well.
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OnMbIT B PA3BUTVN MHHOBALIIN C TOYKA 3PEHUA HAYYHOW
BEPNOUKALIMU U MPOOBMXXEHNA TOTOBOU MNMPOOYKLUNN
HA PbIHKE

Hukona IN. YXerapau,
Cepbckas akagemusi usobpetarenen u yyeHslx, r. benrpag,
Pecny6nuka Cepbusi

OBJIACTb: MHXWHUPWHT, 3HepreTuka, CyaoCcTpoeHue, aBTomobunsHas
NPOMBILLIEHHOCTb, BOEHHAs NPOMBbILLNIEHHOCTb, MHHOBALIMN,
3KOHOMMKa

BWO CTATbW: opuruHansHas Hay4Has ctaTbs

A3bIK CTATbW: aHrnunickuii

Pe3some:

B OaHHOU cmambe onucaHo UHHOBAUUOHHOE MOHMAaXXHOo-
OeMoHMaxHoe  ycmpolcmeo  C/I0XKHO  padbupaembix Y3708
MalwuHOCMpPoUmMesIbHO20 U 3JIEKMPOMEXHUYecKo2o 060opyOosaHus,
paspabomaHHoe O0nsi ycrnosul rnoseeo2o pemoHma. HoeusHa
cocmoum 8 moM, 4mo C MoMowbio 0aHHO20 ycmpolcmea HaMHO20
yCKopeH npouecc cbopHO-pa3bopoyHbIX pabom, a B03MOXHOCMb
rnospexoeHuli  rpakmu4yecku  UCKIYeHa. 3Omo  rnepeHocHoe
ycmpoUlcmeo, Komopoe omiu4yaemcsi J1e2K0Cmbt0 8 UCIMO/Ib308aHUU.
OHO rnipumeHsiemcsi Ha 8cex amarax [10/1e8020 PeMOHma JiHbbIxX
8udo8 cmaHyul U cCoopyxeHUU.

[aHHoe ycmpolicmeo npucymcmeyem Ha pbiHKe cbbima yxe 4
2o0a. lNpednonazaembie cpOKU €20 aKcrnyamayuu cocmasnsaom 10 u
bonee nem. lNpu paspabomke GaHHO20 MOHMAaXHO-0EMOHMAaXHO20
ycmpolicmea 0715 MawuHOCMPOUMESbHbIX U 3/1eKMPOMEeXHUYECKUX
y3n08, 6binu ydmeHbl 8Ce B8bISI8NIEHHbIE 3a 8PEMST MHO20/IeMHea0
ornbima e obsrlacmu codepxxaHusi U peMOHmMa cmaHyul u coopyxeHuli

418



I'IpO6!76MbI, 8 YacmHoCcmu He803MOXXHOCMb 8bINOJIHeHUA pa36opquo—
cbopoyHbIx pabom 8 yCrio8usx rosieeoeo peMoHma.

WHHOBaUUOHHOE ycmpolicmeo o0becrneyuno 803MOXHOCMb
passumusi HO80U MexHO/I02UU PEMOHMAa CmaHyul U COOpyXXeHud,
8HedpeHbI HO8ble MemMOObI Opa2aHuU3ayuuU U 8bIrNOSTHEHUS PEMOHMHbIX
pabom. brazolapss 6onbwoMy onbimy U 3HaHUSIM KOMaHObl
paspabomdyukos, 0n1s ocywecmeneHus udeu He noHadobunocs MHO20
spemeHu (nompebosasiocb 8ce2o0 6 Mecsiyes Orisi OCyU,eCmesneHust
uerioeo npoekma).

lMpodaxa  Hacmosiweeo ycmpoucmea  npoussodumcsi 8
KOH@budeHuuaribHOM riopsidke, 02080pPEHHOM 002080pHbIMU
obsizamernbcmeamu,  Komopble  nodpasymesarom  HepalanialieHue
UHGbopMauuU 0 KOHCMPYKUUU, a makxe UHCMPYKUUU 10 3KCriyamauuu
ycmpoticmea. B Hacmosiuut MOMeEHM 8 UHcmumyme
UHmMersnekmyarsbsHol cobcmeeHHocmu 2opoda benepad oghopmnsemcs
3awuma uHmernnekmyarnsHou cobcmeeHHocmu daHHO20 ycmpoticmea, U
1o e2o 3asepuwieHuU rnaHupyemcsi nodada mexx0yHapoOHOU 3asi68Ku Ha
rnamexm (3awuma PCT).

KJ'HO‘-IeBbIe cnoBa. MHHOBALUWA, HOBOE yCTpOI7ICTBO, MOHTa>XHO-
OEMOHTaXHble paboTbl, CMOXHO pa3bupaemMble y3nbl, PEMOHT,
MaLLUMHOCTPOUTENBHBIE N 3MEKTPOTEXHUYECKME COOPYXEHMUS, MUHW-
M3C, cyOocTpoeHne, BOEHHasi MPOMbILSIEHHOCTb, OW3Hec-mogens,
KOMMaHUsi MO MHHOBALMOHHBLIM MNPOEKTaM, TEXHUKO-3KOHOMMYECKoe
obocHoBaHuMe.

NCKYCTBA Y PA3BOJY MHOBALIMJE CA ACIEKTA HAYYHE
BEPVNOUKALIMJE N MITACMAHA TOTOBOT NMPOU3BOOA
HA TPXKULLTE

Hukona T. Xerapay,
Cpncka akagemuja usymmutersa n HayyHuka, beorpag,
Peny6bnuka Cpbuja

OBNACT: nHxenepuHr, eHepreTuka, bpogorpagra, aytomobumncka
WHOYCTpUWja, BOjHa MHOYCTpWja, MHOBauuje, ekKoHOMUja

BPCTA YJTAHKA: opurMHanHm HayyYHu YnaHak

JESNK YJTAHKA: eHrnecku

Caxemak:

UHosamueHu ypehaj 3a demoHamxy u MOHmMaxy Oerosa me-
WKO pacmaesbusux CKonosa Ha MalUHCKUM U ef1eKmpornocmpoje-
HUMa y mepeHCKUM ycriosuma pemoHma omoayhaea 6p3y u egpukaca-
Hy OeMoHmaxy u MoHmaxy Oesoea, 6e3 mozyhHocmu owmehersa.
JedHocmasaH je 3a ynompeby u nako ce rnpeHocu. Moxe ce npumeHu-
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mu 3a cee 8pcme riocmpojerba U 8Ulie HUBOE PEeMOHMAa y MePEeHCKUM
ycrnosuma pada.

Ypehaj ce Hanasu Ha mpxuwmy Yemupu 200UHe, a OYeKyje ce
Oa he ce kopucmumu HapedHux 10 2od0uHa, a eeposamHo u dyxe. To-
koM Qyzoezoduwire2 pada Ha rocsioguma o0p)kasarba Mocmpojer-a
burno je MHoeo npobriema y peMoHmy, na je passgujeH ypehaj 3a de-
MOHMaXy U MOHMay MallUHCKUX U efiekmpockonoea. MHozau ckno-
rnosu Hucy moenu bumu 0eMOHMUpPaHU U MOHMUPAaHU y MepeHCKUM
ycrnosuma pada. Hosu ypehaj omozcyhuo je Oa ce pasguje Hoga MeXHO-
Jioeuja peMoHma rnocmpojerba Ha Mecmuma 20e cy uHcmanupaHa, 3a-
mum HoBU HayuHu pada y opzaHusayuju u usspuwery pemoHma. O0
udeje 0o peanusauuje ypehaja npowrno je camo 6 meceuyu, nowmo
muM umMa eJ1IUKO UCKYCmeOo Ha 08UM U C/IUYHUM rocrnosuma. MiHosa-
mueHU ypehaj Kyrnyuma ce ucriopyudyje y3 yeosopHe obaee3e o npoda-
ju ypehaja u pemoHmy cucmema, a de¢huHuwe ce U 3auimuma majHo-
Cmu KOHCmpyKuuje u ripumeHe ypehaja.

Y moky je nocmynak 3awmume ypehaja ko0 3agola 3a UHMe-
nekmyarnHy ceojuHy y beoepady, a HakoH moea 6uhe nodHema u Mme-
hyHapoOHa npujaga 3a nameHmHy 3awmumy (3awmuma PCT).

KrbyyHe peuu: nHoBauuja, HOBU ypehaj, JeMOHTaxa U MOHTaxa, Te-
LIKO pacTaBSbMBW CKIOMOBW, PEMOHT, MalUMHCKa WU €neKTponocTpoje-
Ha, MUHU- XuaponekTpaHe, bpogorpagha, BojHa MHOYCTpuWja, NOCMoB-
HW Mofen, MHOBaTMBHa KOMMNaHWja, TEXHO-eKOHOMCKa aHanusa.
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