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The goal of the article lies in the study of the process of introduction of innovations under conditions of changes. Analysing, systemising and generalising
results of scientific activity of a number of scientists, the article compares “innovations” and “changes” notions, determines their interconnection
and differences and studies the innovation process using example of introduction of the rail fastening Pandrol Fastclip at Ukrainian enterprises as
an innovation. In the result of the study the article focuses on the increasing value of conduct of active innovation activity at domestic enterprises. It
justifies expediency of production and application of sleepers with innovation rail fastening Pandrol Fastclip, which is better than Ukrainian analogues by
constructive and economic indicators, at Ukrainian rail roads. Prospects of further studies in this direction are search for possibilities of production of the
studied fastening Pandrol Fastclip by Ukrainian enterprises and minimisation of negative aspects of transition to the innovation rail fastening in Ukraine.
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Y/IK 330.341.1
ConoHasa T. C., FapachoHoea O. U. BHedpeHue uHHosayuii 8 ycnosusx
ocywjecmeneHus usmeHeHuli 8 dessmenbHOCMU OMe4ecmeeHHbIX
npednpuamuii

Lenb cmameu cocmoum 8 uccnedo8aHuu MPOYecca 8HedpeHus UHHOBaYuL
8 YCI0BUAX OCYWeCMBNeHUs U3MeHeHul. AHanu3upys, cucmemamu3upys
u 0606wan pesynbmamel Hay4Hol OesmensHOCMU MHOXECMBA y4eHblX,
6b1710 MposedeHo cpagHeHue MOHAMUL «UHHOBAUUUY U «U3MEHeHUs, onpe-
0OesieHbl UX 83AUMOCBA3b U Pa3nuY4us, UuccnedosaH UHHOBAYUUOHHBIL npoyecc
Ha npumepe 8HeOpeHUs penbcosozo ckpenaeHua Pandrol Fastclip Kak uHHo-
8aYUU HA YKPAUHCKUX mpednpusmusx. B pesyasmame uccnedosaHus bbino
OKYEHMUPOBaHo BHUMAHUE HO 803PACMAIOWEM 3HAYEHUU NPo8edeHus aK-
musHoli UHHOBAYUOHHOU OeamenbHOCMU Ha 0MevecmeeHHbIX npednpus-
musx. 060CHOBAHA YenecoobpasHOCMb BbIMYCKA U MPUMEHEHUSA HO YKPAUH-
CKUX H(ene3Hblx 00p02ax Winas ¢ UHHOBAYUOHHBIM PebCOBbIM CKpenaeHuem
Pandrol Fastclip, komopoe 8b1200H0 omau4aeMcA om yKPAUHCKUX aHA10208
110 KOHCMPYKMUBHbIM U 3KOHOMUYECKUM MoKasamenam. epcnekmusamu
danbHeliwux uccnedosaHuli 8 0GHHOM HAMPaABAEHUU ABASIOMCA MOUCK 803-
MmoxcHocmeli npoussodcmea uccnedosaHHozo ckpenneHus Pandrol Fastclip
YKPQUHCKUMU pednpusmuUAMU U MUHUMU3GYUA HE2amUBHbIX acrekmos
nepexo0a Ha UHHOBAYUOHHOE Penbcosoe CKpenseHue 8 YKpauHe.

Knrouesble cnoea: uHHosayuu, UHHOBGHUOHHbIﬁ npouecc, UHHOBAYUOHHbIE
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owadays everyone can observe the processes, currently

taking place in Ukraine: high level of development of

neighboring countries, significant need for rational and

efficient use of all available resources and environment saving.

All these facts once again prove that external economic environ-

ment is changing rapidly and requires corresponding changes in
the internal environment of individual and business entities.

Against this background, innovative activity becomes a

decisive factor in the survival and development of domestic en-

terprises. Innovations can be directed to improve all aspects of
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Y/IK 330.341.1
ConoHa T. C., lapaghorosa O. I. YnposadxeHHs iHHosayili 8 ymosax
30ilicHeHHA 3miH y dianbHOCMi BIMYU3HAHUX nidnpuemcme

Mema cmammi nonseae y docnioxeHHi npoyecy 8nposaoxeHHs iHHo8auil
8 yMo8ax 30ilicHeHHA 3MiH. AHANI3yHYU, CUCMEMAMU3YI0YU Ma y3a20/bHI0-
fo4U pesyabmamu Haykoeoi disnbHocmi 6aeameox y4eHux, 6yno nopieHs-
HO MOHAMMA «iHHOBAYI» Ma «3MIHU», BU3HAYEHO iX B30EMO38’A30K i 8i0-
MiHHOCMI, docnidxeHo iHHosauyiliHUl Mpoyec Ha NPUKAadi 8NPOBAOHEHHS
pelikosoeo ckpinneHHs Pandrol Fastclip Ak iHHOBaUii Ha yKpaiHCLKUX MiO-
npuemcmaax. Y pesynsmami docnioxeHHA byno GKUEHMOBAHO y8azy HA
3pOCMAKHOMY 3HAYEHHI NPoBedeHHs aKMUBHOI iHHoBaUilHOI disnbHOCMI
Ha 8imyusHaHuX nionpuemcmeax. 06rpyHmMosaHo AoyineHicMe 8UMYCKY ma
30CMOCYBAHHA HA YKPAIHCOKUX 30AI3HUYHUX WAAXaX WNana 3 iHHOBAYiliHUM
petikosum ckpinneHHam Pandrol Fastclip, wjo no3umusHo eidpisHaembcs 6i0
YKPQIHCbKUX QHAN02i8 30 KOHCMPYKMUBHUMU MQ eKOHOMIYHUMU MOKA3HU-
Kamu. lMepcnekmusamu nodanbuiux 00cs1ioHeHb y OQHOMY HAMPAMI € MOWYK
moxcausocmeli supobHUYmMea docnioxeHo20 ckpinneHHa Pandrol Fastclip
YKPAIHCLKUMU MIONPUEMCMBAMU M MiHIMI3ayis He2amugHUX acrekmis ne-
pexody Ha iHHosauyiliHe pelikose CKpinaeHHs 8 YKpaiHi.
Kntouosi cnoea: iHHosauyii, iHHosauiliHuli npouec, iHHosayiliHi 3miHu, Pand-
rol Fastclip.
Puc.: 3. Taba.: 2. bi6a.: 9.

ConoHa TemsHa CepeiigHa — cmydeHmka, Kuigcokull HayioHanbHUll eKoHo-
MiyHull yHisepcumem im. B. fembmana (mp. Mepemoau, 54/1, Kuis, 03068,
YkpaiHa)

E-mail: tanya_solonaya@mail.ru

lapagpoHosa Onvea leaHigHa — KAHOUOAM eKOHOMIYHUX HayK, doueHm,
doyeHm, kagpedpa meHedmeHmy, Kuiscokull HayioHanbHuUl eKoHOMIYHU
yHigepcumem im. B. lemomata (np. Mepemoau, 54/1, Kuis, 03068, YkpaiHa)
E-mail: ogarafonova@ukr.net

the enterprise, starting from product innovations and finishing
with management. However, implementation of innovations in
these difficult conditions is complicated with the need of clear
understanding of innovation processes and their efficiency ap-
propriate validation.

Innovative activity is a key issue in the works of ]. Schum-
peter, C. Freeman, M. Porter, P. Druker, S. Hlazyeva, A. Hor-
bunova, L. Martysheva, V.Aleksandrova, Y. Bazhal and many
others. The problems of changes management in enterprises
activity are actively discussed with particular attention by:
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H. Rampersad, H. Tarasyuk, K. Levin, L. Hreyner and others.
However, against the background of knowledge accumulation,
it is a clearly apparent lack of innovation processes implemen-
tation in terms of changes in the enterprise activity, which has
mainly practical meaning.

The purpose of the article is:

+ theoretical and practical interconnection of the con-
cepts of "innovation" and "change";

+ determining theoretical aspects of the innovation in
terms of the change;

+ Practical substantiation of production and use expedi-
ence of concrete sleepers with rail fastening Pandrol
Fastclip on the railways of Ukraine as innovation.

Statement of the material. Today innovation activity is
a key factor in economic development of any country and any
company. This statement directly applies to Ukraine, which still
remains at an intermediate stage of development and requires
rapid reorientation of manufacturing to the area of innovation
and science-consuming industry.

At first it should be defined the key concepts, shown in
this article, based on the Law of Ukraine "On the innovation
activity".

Innovation — newly created (applied) and (or) improved
competitive technologies, products or services, and organi-
zational and technical solutions of industrial, administrative,
commercial or otherwise, which significantly improves the
structure and quality of production and (or) social services.

Innovative activities — activities which are aimed for
application and commercialization of scientific research results
and developments, and lead to the manufacturing and releasing
of new competitive goods and services [1].

Objects of innovation activities may include innovative
programs and projects, intellectual knowledge and products,
manufacturing equipment and technological processes, indus-
trial and business infrastructure, production, administrative
and commercial decisions, products, resources, means of ex-
tracting and processing.

Change (in the organization) — a gradual transition of
organization to the next level of development, by converting
one or more of its elements.

The elements, which may be subject to changes, are
structure, tasks, technologies, management processes, organi-
zational culture, and staff.

One might have noticed that innovations and changes af-
fect the same elements and processes in the organization, but
between them, there is a significant difference. Let us look at
this issue in terms of innovation activity, as the process (Fig. I).

The scheme shows that the innovation process includes
the preparation and implementation of innovative changes in
several stages that form a single unit. The result will be the re-
alized change - innovation. It should be emphasized that the
innovation is not just some newly created product, approach
or change, but the only one that significantly improves the ef-
ficiency of the operational system.

Nowadays, there are many theoretical approaches to the
innovation process, and also practical examples of applying in-
novations at domestic enterprises. In this article, I want to ex-
plore the implementation of innovation products used in such
area of industry, which is important for the development of any
country - railway industry.

Railway rut is the main component of the railway track.
Rail rut - two rail threads, which laid from one to another at a
defined distance, and are fixed to the sleepers (with rail fasten-
ing element).

ail fasteners are one of the most important elements of

a track structure, which has a significant impact on re-

liability, technical parameters of the rail track and the
level of costs during the life cycle of railway track. Therefore,
it is of first importance that particular attention to innovation
in this area should be paid to. One of the most interesting in
terms of research and practical application is an innovative
track fastening type Pandrol Fastclip, that was developed in
Great Britain.

First rail-sleeper grid with Pandrol Fastclip fastening was
mounted in a rut in 1992. Over the elapsed period of time, rail
fastening Pandrol Fastclip has been set to 397 railways in more
than 110 countries around the world, stretching 330 000 km
of track.

The comparative characteristics of innovation product
and prestressed concrete sleepers with joints for rut fastening,
classical for Ukrainian market are described in Table I:

+ clip-bolt (CB) fastening;
+ intermediate spring (CIS-5) fastening;
+ Pandrol Fastclip.

Scientific knowledge Idea Needs of customers /
organization
Scientific

research and
design efforts

Y

Designing and
investment

¥

Materials / resources

Manufacturing

Innovation

Fig. 1. Scheme of innovation process [9]
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Table 1

Comparative characteristics of sleepers with rail fastenings CB, CIS-5 and Pandrol Fastclip

Characteristic cB

CIS-5 Pandrol Fastclip

Manufacturer

Ukraine

Ukraine

Great Britain

Design characteristics

Separately-bolted type, lining,
rigid

rod

Anchoring, not-lining, elastic

Anchoring, not-lining, elastic
rod

Destination

Typical intermediate separate
clip-bolt rail fastening for con-
crete railway sleepers

Designed for placing on tan-
gent and curved track sections
with radius over 350 meters

of joint-less railway lines with
characteristics:

- traffic volume up to 50 min.
tones gross-weight/km;

- maximal speed up to 200
km/hour

For high-speed running on the
main track lines:

- without vehicle capacity
limits;

- maximal speed of passenger
vehicles over 350 km/hour

Fastening elements

Lining layer

Lining Resilient rail lining
Clamping bolt

Rigid clip

Insert bolt

Screw nut

Double coil washer
Insulating bushing

Axial bead

Shell

Insert anchor “A3-2"
Spring clip
Rubber layer

Anchor

Clip and clamping insulator
Elastic rubber layer

Siding base insulator

Number of details in the fas-
tening joint, pcs

21

Additional characteristics to design advantages of Pan-
drol Fastclip should also include:

++++

small number of components and their simplicity;
anchor slip joint;

electrical insulation;

complete pre-assembling at factories producing rein-
forced concrete sleepers (sleepers are supplied to the
assembly rail grid with all the components already as-
sembled);

mechanized power-positioned tool (modification of
existing track-laying machines to install sleepers with
fastening Pandrol Fastclip);

Pandrol Fastclip fastening contributes to high dura-
bility of all elements of the path and the optimal op-
eration conditions.

To substantiate the implementation of innovative rail
fastening Pandrol Fastclip let’s analyze a several number of

With the help of comparative analysis, we can draw the
following conclusions:

+

+

CB fastening in all respects is inferior to fastenings
CIS-5 and Pandrol Fastclip;

fastenings CAT -5 and Pandrol Fastclip are very close
and sometimes identical in many design parameters,
but the fastening CAT -5 is supplied separately from
the sleeper and requires additional costs due to the as-
sembly of the rail grid and installation into the railway;
Pandrol Fastclip fastening is economically more ad-
vantageous and profitable in comparison with all the
studied parameters.

Having considered basic characteristics, design features,
material capacity and prices of several types of rail fasteners,
we have found that concrete prestressed sleepers with rail fas-
tening Pandrol Fastclip are the best alternative which may be
used today in Ukraine in such directions like:

economic indicators (Table 2). + the construction of high-speed railways;
Table 2
Cost analysis for fastenings CB, CAT-5, Pandrol Fastclip
Pandrol Fastclip | Pandrol Fastclip
. Pandrol . . . .
Indicator CcB CIs-5 Fastcli in comparison in comparison
P with CB, % with CIS-5, %
Price, UAH/pc
- fastening 347 196 96 -261,5 =51
- sleeper with fastening 723 741 650 -10,1 -123
Statistical information:
- material capacity, tones/km; 43 28 23 -46,5 -17,9
- rail-sleeper grid (RSG) assembly costs, %; 100 63 30 -70 -33
- labor capacity during assembly of RSG, %; 100 35 10 -90 -25
- operating and carrying costs, %/km 100 60 20 -80 -40
BIBHECIHOOPM N2 22014
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+ Increasing the reliability of railway elements (reduced
price and operating costs);

+ Expanding the market (export ties to the EU and CIS).

Having proved economic expediency of the innovative
rail fastening Pandrol Fastclip implementation, we should scru-
tinize on the organizational aspects of the described innovation
and its process.

Currently, the cycle "manufacturer — installation of new
railways" at domestic enterprises is carried out as shown on fig. 2.

Fig. 2 shows that the fastening elements are supplied se-
parately to company-manufacturer of concrete sleepers and
MRS from multiple vendors, so it leads to increasing delivery
periods, shortages, different quality of delivered goods, inac-
curacies of geometrical parameters.

When implementing an innovative project on the use of
rail fastening Pandrol Fastclip for high-speed lines, the cycle
"manufacturer — installation of new railways" will be carried
out as follows (Fig. 3).

When operating according to the suggested innovation
scheme it is seen that:

+ Several providers of unit cells for rail fastening are
combined into a single enterprise for manufacturing
the fastening Pandrol Fastclip;

+ Concrete sleepers come from the factory in a full pre-
assembled condition (fastenings are mounted with
the sleepers at manufacturer site and after that being
completely assembled will be dispatched to PMS);

+ High level of quality control of supplied products (ac-
curacy of geometrical parameters and installation of
a rail fastening is verified by the Ukrainian company-

manufacturer with special metrological instruments
that eliminates the risk of mismatch for sleepers and
rail fastening assembly at PMS and replacement of
nonconforming elements).

otably, an innovative fastening Pandrol Fastclip may

manufactured directly at domestic enterprises in case

of coordination and signing contract with the compa-
ny «Pandrol UK Limited» (Great Britain). This will help to re-
duce the cycle of "manufacturer — installation of new railways"
by saving time and shipping costs delivering fastenings from
Great Britain. For the modernization of enterprises on manu-
facturing concrete sleepers in Ukraine, certain cash assets and
labor costs will be required. But taking into account, that the
technology of prestressed concrete sleepers manufacturing is
identical, the only difference is in the design of metal molds for
rail fastening assembly and installation, a part of mold-forms
can be used changing only the under-rail assembly site for fas-
tening Pandrol Fastclip.

Using its own internal resources the domestic enterprise
can produce an experimental volume of prestressed concrete
sleepers with rail, and after bilateral agreement with the State
Enterprise "Ukrzaliznytsia" can install manufactured experi-
mental totally assembled product for operational tests into the
existing railway.

On receipt of positive results and performance, Ukrai-
nian enterprises can fully implement this innovative project
on the application of rail fastening Pandrol Fastclip for high-
speed lines that will provide access to the world market, the
construction of high-speed ways for the modern rolling stock

Various companies — manufacturers of fastenings

Y Y

Y Y

Anchor
(castiron)

Washer
(rubber)

Washer Clamp

(plastic)

%¥

Company-manufacturer
of reinforced concrete
sleepers

v

Sleeper with
fastening

#

Mounting rail
service (MRS)

v

Sleeper grid
assembly

v

New railways
installation

Fig. 2. Current scheme of the interrelation and products delivery
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Company-manufacturer of rail
fastening Pandrol Fastclip

Pandrol Fastclip fastening

Y

Company-manufacturer of
reinforced concrete sleepers

Sleeper manufacturing with
rail fastenings

Y

Mounting rail service

Sleeper grid assembly, new railways installation

Fig. 3. Suggested innovation scheme “manufacturer -
installation of new railways”

in Ukraine and reduce operating costs for state enterprise
"Ukrzaliznytsia".

CONCLUSIONS

Innovation today is a decisive factor in the development
of every country, every enterprise. This is especially true con-
cerning domestic enterprises, since Ukraine has all necessary
resources, both material and labor, that shows a high innova-
tion capacity of our country. Implementation of possible inno-
vations, under conditions of constant changes of external and
internal environment at enterprises, allows to make exploita-
tion of resources much more efficient, to enhance customer’s
satisfaction, and in general to enhance the competitiveness of
organizations in the domestic and foreign markets. One of such
innovations is a Pandrol Fastclip fastening, which implementa-
tion expediency at Ukrainian enterprises has been proved in
this article. In comparison with domestic analogues, this fas-
tening has better engineering, design and performance charac-
teristics, and higher level of economic efficiency.

Perspectives for further research in this field is the de-
tailed study of the production process of the rail fastening
Pandrol Fastclip at Ukrainian enterprises, minimization of the
costs of transition to an innovative rail track on the railways of
our country. |
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