
ISSN 1607-6761 (Print)       «ЕЛЕКТРОТЕХНІКА ТА ЕЛЕКТРОЕНЕРГЕТИКА» № 2 (2018)          

ISSN 2521-6244 (Online)                   (Розділ «Електроенергетика»)                       

© Lushchin S.P., Borovskih A.V., Borovskih М.V., 2018 

DOI 10.15588/1607-6761-2018-2-4 

UDC 621.316.4 

ANALYSIS OF ELECTROTECHNICAL PROPERTIES OF INNOVATIVE 

HIGH-TEMPERATURE WIRES FOR OVERHEAD POWER 

TRANSMISSION LINES 

LUSHCHIN S.P. Cand. of Phys.-Mathem. Sciences, associate professor, Department of Physics, 

Zaporizhzhya National Technical University, Zaporizhzhia, Ukraine, e-mail: 

luschin@zntu.edu.ua; 

BOROVSKIH A.V. Masters of the Department of Electrical Machines and Apparatuses of the Zaporizhzhya 

National Technical University, Zaporizhzhia, Ukraine, e-mail: aayy6491@gmail.com; 

BOROVSKIH M.V. Masters of the Department of Electrical Machines and Apparatuses of the Zaporizhzhia 

National Technical University, Zaporizhzhia, Ukraine, e-mail:, kalbkab96@gmail.com; 

Purpose. Determination of the capacity of wires of overhead power transmission lines based on innovative mate-

rials without changing the currently used structures, as well as the possibility of increasing the voltage class of over-

head transmission lines when using wires based on aluminum-zirconium materials. 

Methodology. Analytical method for determining the throughput capacity of overhead power transmission lines. 

Comparative analysis of electrical characteristics of wires of overhead power transmission lines. 

Findings. The possibility of increasing the capacity of overhead power transmission lines while maintaining the 

wire cross-section, using an innovative material based on an aluminum-zirconium alloy, has been proved. The reduc-

tion of the weight of the wire based on innovative materials is justified, while maintaining the current throughput. The 

advantages and disadvantages of European wire structures for overhead power transmission lines are revealed using 

innovative material based on an aluminum-zirconium alloy. The optimal design of wires based on the innovative mate-

rial of the aluminum-zirconium alloy for overhead transmission lines, permissible for use on the territory of Ukraine, 

has been determined. 

Originality. The expediency of using the traditional designs of the wires of overhead power transmission lines has 

been proved, in the case of using innovative material. The possibility of increasing the voltage class of overhead power 

transmission lines using wires based on aluminum-zirconium materials has been substantiated. 

Practical value. The results are obtained regarding the electrical resistance of overhead power transmission lines 

to peak loads, taking into account the low costs of modernization with the use of an innovative material based on an 

alloy of aluminum and zirconium. The use of innovative material creates conditions for increasing the voltage class of 

overhead power transmission lines, which allows increasing the transmitted power to the consumer. The use of materi-

als based on aluminum-zirconium alloys makes it possible to carry out measures for the reconstruction of electric sup-

ply networks without replacement of supports and additional work on land allocation, as in the case of reconstruction 

without increasing the voltage line class of power lines, and in case of increasing the voltage class. 

Keywords: overhead power transmission line; aluminum alloyed with zirconium; throughput; brands of wires.

I. INTRODUTION 

High-voltage overhead transmission lines in the 

coming decades will continue to determine the develop-

ment of both the world and domestic electric power in-

dustry. 

The current state of Ukraine's high-voltage transmis-

sion lines mirrors the economic situation in the country. 

In order to overcome the problems in the current econom-

ic situation, many ideas have been proposed through en-

ergy saving for power supply system’s [1] – [2]. 

The degree of physical aging of the existing fleet of 

high-voltage overhead electric lines depends on the com-

missioning of new facilities. Simple mathematical calcu-

lations show that if you commission new equipment to 

increase the power of the transmission systems by half 

every six years (8% of new equipment per year), then 8% 

of the network equipment is older than 30 years. If the 

renewal of the network park is 4% per year, then the share 

of equipment older than 30 years will be 29%. Taking 

into account the requirements of GOST 839-80 [3] on the 

continuity of the performance of wires based on alumi-

num wires, the lack of renewal of capacities for 50 years 

may begin to be critical for the entire electric system of 

Ukraine. 

Already, we can say that the solution of this problem 

through an extensive way is almost hopeless. To solve 

this technical problem, it seems necessary to differentiate 

the task of updating the fleet of electricity transmission 

capacities. It is technically feasible and affordable to con-

duct a survey of the residual load-bearing capacity of the 

masts of overhead power transmission lines (OPTL) in 

order to decide whether to perform routine maintenance 

instead of completely replacing them. The basis for this is 

the emergence of the possibility of using innovative de-

signs of lightweight wires based on aluminum alloys 
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doped with zirconium [4] – [8]. 

There are two tasks: the renewal of existing over-

head lines in connection with their wear and tear and the 

increase in capacity through the commissioning of new 

transmission lines. The use of aluminum alloys allows 

you to solve these two tasks simultaneously, using exist-

ing masts of transmission lines. As a rule, the cross sec-

tion of the power line wires is read out taking into account 

peak loads. At the same time, these loads are only a few 

hours a day, the rest of the time the wire cross-section is 

used inefficiently. The solution to this problem is to in-

crease the thermal stability of the wire, allowing to in-

crease the transmitted power during peak loads due to a 

higher permissible operating temperature. 

One of the directions of modernization of the infra-

structure of the electric power networks of the overhead 

line is the use of new thermally stable materials that must 

combine high electrical conductivity and sufficient 

strength, which persists after heating up to 240 ° C. Since 

at these temperatures the crystallographic structure of 

undoped aluminum is highly disordered, it is not possible 

to create heat-resistant wires based on aluminum grades 

of the type A5E and A7E. The solution is the creation of 

low-alloyed aluminum alloys with the addition of zirconi-

um [9] – [10]. 

The indicators of quality, reliability and efficient op-

eration of the united energy system of Ukraine directly 

depend on the functioning and condition of overhead 

transmission lines. According to data for 2017 in Ukraine, 

the length of the 0.4 kV transmission line amounted to 

449,832 km, and the voltage of 6-10 kV to 332,568 km, in 

addition, there is a tendency for an annual increase in the 

length of the line. There is a need to increase the efficien-

cy of power systems, which is achieved by increasing the 

nominal network voltage [9]. 

The task can be solved by choosing a new and effec-

tive direction in the development of power transmission 

systems, which is based on scientifically based technical 

solutions using modern methods and technologies. 

The directions and ways of solving this task in the 

context of reforming the relations of property in the ener-

gy sector are determined by the technical policy of the 

Ministry of Energy and Coal Industry of Ukraine, ap-

proved by the protocol of the scientific and technical 

council of September 14, 2016, as a set of tools, which are 

obliged to implement the provisions of the Law of 

Ukraine of 16.10.1997 №575 / 97 - ВР "About electric 

power engineering" [11]. This law provides for the crea-

tion by the state of conditions for the development and 

enhancement of the technical level of the electric power 

industry. 

The papers [12] – [13] show the actual and projected 

volumes of electricity consumption in Ukraine by groups 

of consumers for the period up to 2025 (Table 1). 

Table 1. Actual and projected electricity consumption in 

Ukraine and by consumer groups up to 2025 
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101868 11553

9 

12593

8 

3223

5 

1643

94 

(+) In-

crease 

/ (-) Re-

duction 

from the 

previous 

year 

-1,6 0,7 0,9 0,5 1,2 

Industry 41979 47613 51898 5449

3 

6774

6 

 including the main branches: 

Fuel 4031,8 4113,

2 

4208,3 4280,

1 

4457,

9 

Metallur-

gical 

27978 27116 4208,3 4280,

1 

2743

9 

Chemical 

and pet-

rochemi-

cal 

1282 1454 1584 1664 2068 

Machine-

building 

2853 3235 3527 3703 4604 

Building 

materials 

2048,8 2047,

5 

2055,7 2022,

8 

2075,

8 

Food and 

pro-

cessing 

4078,4 4315,

9 

4428,8 4477,

6 

4663,

6 

Agricul-

tural 

2298 4315,

9 

4428,8 4477,

6 

4663,

6 

Transport 6684,4 6535,

0 

6561,1 1622

8 

6461,

1 

Building 749,1 766,8 773,7 767,5 793,9 

Popula-

tion 

31552 35787 39008 4095

8 

5091

9 

The process is replaced by the morally and physical-

ly worn-out equipment at the present time is rather slow. 

The volume of such equipment in Ukraine is by various 

estimates from 40 to 80%. At present, this process has 
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slowed down even more. As a result, the loss of electricity 

is growing, besides, given the current situation in 

Ukraine, the question arises of the prospects for the de-

velopment of an overhead transmission line. This is due to 

increased energy consumption. 

However, the increase in demand for electricity in 

conditions of difficulties with land allocation determines 

the need to increase the capacity of existing lines and re-

duce power losses. 

II. ANALYSIS OF LAST RESEARCHES 

In the publication of D. Zotov [5] and V.N. 

Kuryanova [6] conducted a comparison of air power 

transmission wires from innovative material in the con-

structions shown in Fig. 1. 

 

 

Figure 1. Construction of wires of type a) ASPT; b) 

ASPTs; c) ASVT; d) AERO-Z. 

Electrotechnical aluminum and aluminum-alloy al-

loys, doped with zirconium, have a significant difference 

in properties. The resistivity of aluminum zirconium al-

loys is somewhat higher than that of aluminum. This is 

also fixed in the norms for wires [3], [14], [15]. In the 

works [4], [5], [8], [16], researchers have been informed 

about the possibility of reducing the resistance of the 

wires of OPTL on the basis of Al-Zr alloys to the wires of 

the brand AC by using new design solutions. However, all 

considered innovative designs of OPTL wires are not 

based on existing national regulatory documents in 

Ukraine. In this regard, their application in Ukraine is 

extremely difficult. Therefore, comparative studies of the 

properties of the wires of the overhead lines made on the 

basis of aluminum and alumina-conium alloys in the con-

text of the current regulatory documents for the regulatory 

design of the OPTL wires will enable us to compare the 

properties of the materials under study under the same 

conditions of design solutions and also to substantiate the 

technical feasibility the use of OPTL wires in the current 

legislation. 

Properties of heat-resistant wires for overhead lines 

on the basis of aluminum alloys doped with zirconium 

were studied earlier by a wide range of researchers [4] – 

[8]. They compared these innovative products with tradi-

tional wires based on electrical aluminum. However, in all 

of these publications, aluminum and high-temperature 

wires were compared in various versions of the design. As 

it seems to us, the design has a significant effect on the 

technical properties of the wires. In [12], the wires of new 

design types were compared on the basis of innovative 

materials in relation to the properties of wires in a tradi-

tional design based on traditional materials. Data given by 

these authors do not allow us to evaluate separately the 

effect of using a new material (AlZr) on the properties of 

products. For a more complete evaluation of the actual 

new material in this article, we consider the properties of 

new materials in the construction of wires in accordance 

with GOST 839-80 [3] and JEC 3406: 1995. 

III. FORMULATION OF THE WORK PURPOSE 

The purpose of this paper is to determine, on the ba-

sis of available data on the properties of aluminum and 

aluminum-zirconium materials, the range of technical 

applicability of OPTL wires based on innovative materi-

als for overhead transmission lines without changing the 

currently used designs, as well as the justification of the 

possibility of upgrading the voltage rating of overhead 

power lines using aluminum-zirconium-based wires. 

IV. EXPOUNDING THE MAIN MATERIAL AND 

RESULTS ANALYSIS 

The basis for this was the construction of a wire of 

the AC type in accordance with GOST 839-80 [3]. The 

results of calculations for wires of high-voltage lines of 

the same section, obtained on the basis of the initial data 

and the above-mentioned standards, are shown in Fig. 2. 

A comparison of these data shows that the throughput for 

wires based on wires from a heat-resistant alloy of the AT 

brand is significantly increased (from 1.7 to 2.3 times, 

depending on the selected wire grade) compared to the 

AC wire. 

Based on the above material, it can be seen that innova-

г) 

б) 

в) 

Aluminum 

Aluminum 

Current-conducting veins 

from an aluminum alloy 

Carrier core 

Steel clad with 

aluminum 

Heat-resistant grease 

Driving the wires from 

the alloy Al-Zr 

Arched rails of trapezium-

shaped wires of Al-Zr alloy 

а) 

Steel clad with 

aluminum 

Driving the wires 

from the alloy Al-Zr 
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tive heat-resistant wires of various designs allow to signif-

icantly increasing the transmission capacity of power 

lines due to higher permissible current loads. 

 

Figure 2. Limiting currents for wires of the brand AC on 

the basis of different materials.  

The ordinate shows the current, A; the wire cross-

section is indicated along the abscissa, the first value cor-

responds to the aluminum part, and the second corre-

sponds to the steel part of the wire, mm2; AС ¬ when us-

ing conventional aluminum, AT1, AT2, AT3, AT4 - using 

aluminum-zirconium instead of pure aluminum. 

When replacing an aluminum wire in wires of the 

AC type with an aluminum zirconium wire, it also in-

creases the capacity of the line, which can lead to a favor-

able economic effect. 

Reducing the section of the wire, while maintaining 

the current load, will lead to a reduction in the amount of 

material expended. 

The preservation of the wire cross section with the 

use of innovative material makes it possible to increase 

the load of the overhead line. However, this method of 

reconstructing OPTL is more problematic, since it is nec-

essary to take into account the distance between the wires 

when the voltage of the overhead line is increased, which 

is limited by the structure of the existing support. 

Proceeding from this, the calculation and selection 

of the cross-section of the OPTL wires based on the AT 

wires was made, the admissible current for which is com-

pared with the permissible current of the wires of the AC 

of the nominal section. The obtained data are presented in 

Table. 2. 

Analyzing the data of various manufacturers on the 

significant increase in the cost of heat-resistant wires [5], 

compared to wires based on electrical aluminum and 

technological features of manufacturing heat-resistant 

wires [9], [10], it can be noted that technology manufac-

turing of heat-resistant wires almost completely coincides 

with the technology of aluminum wires. According to the 

research of the above-mentioned authors, the same 

equipment is used. There are two differences. The first is 

the introduction of a zirconium ligature into an aluminum 

melt. The second is a long-term (no less than 10-20 hours) 

heat treatment (up to 450 °C). Given the small amounts of 

zirconium introduced (0.35 ... 0.45 mass %), doping with 

zirconium can’t give a multiple increase in cost. It seems 

that the most significant contribution to the cost price is 

made by thermal processing. According to the data of the 

only manufacturer of heat-resistant wires on the territory 

of Ukraine LLC Krok-GT (Zaporozhye), the duration of 

heat treatment can be substantially reduced by complex 

alloying of the aluminum zirconium melt. The complex 

doping increases the rate of decomposition of the solid 

solution of zirconium in aluminum to the Al3Zr phase 

and, thus, the heat treatment time is shortened and its 

conditions are facilitated. 

We estimate the transmission capacity of the trans-

mission line as a function of the increase in voltage. Pow-

er, which is transmitted by the network, is determined by 

the formula: 

 ,3 JFnUS   

where S is the transmission power, Un is the nominal line 

voltage, J is the permissible current density, and F is the 

cross-sectional area of the wire. 

Table 2. Comparison of technical characteristics of wires 

based on aluminum wires and wires of AT grades under 

the condition of the same current-leading capacity. 
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Diameter, 

mm 

27,5 18,8 18,9 16,8 15,4 

Section, mm2 445,1 210 211,2 166,8 140,6 

Resistance, 

Ohm / km 

0,073

3 

0,159

1 

0,15

4 

0,204

6 

0,25

31 

Breaking 

force, kN 

120 62 58 46 49 

Weight with-

out lubrica-

tion, kg 

1490 728 705 554 528 

Let us consider the case of a double increase in the 

voltage in the transmission line, i.e. U2n = 2Un. The per-

missible current density in this case does not change, nor 

does the wire cross-sectional area. Then: 

   I, A 
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n nS U JF

S U JFn n

   

Thus, the increase in transmission capacity is direct-

ly proportional to the increase in voltage in the transmis-

sion line. 

We estimate the voltage drop in the line of electro-

reduction at a double increase in the voltage in the line by 

the formula: 

 ,
2

)(

U

QXPR
U


  

where P is the active power of the line, R is the line re-

sistance, Q is the reactive line power, and X is the reac-

tance of the line. 

With the same load (transmitted power), with a two-

fold increase in voltage across the line, we will have: 



2
1

.
2 4

2 2

n nU U

U Un n


 


 

Consequently, a double increase in the voltage on 

the line leads to a fourfold decrease in the voltage drop in 

the line. 

The loss of power in the line can be represented as: 

 .
2

3 RIP   

With the same load, doubling the voltage in the line 

will result in: 
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Consequently, the power losses in the line are also 

reduced by a factor of four with a double increase in line 

voltage. 

These considerations are confirmed by the data of 

presented in Table. 3. 

However, based on Ohm's law, increasing the volt-

age in the power line leads to an increase in the amperage. 

Consequently, the possibility of increasing the voltage 

and transmitted power is limited by the value of the per-

missible current load. The foregoing allows us to recom-

mend the use of aluminum zirconium materials for the 

production of wires for overhead lines in order to carry 

out a set of measures to reduce losses in overhead lines 

and increase transmission capacity. 

Thus, based on the data obtained, it can be conclud-

ed that the use of OPTL wires based on aluminum zirco-

nium wires is possible in two versions: firstly, the recon-

struction of the transmission line, based on the reduction 

in the mass of innovative wires, but the invariance of the 

transmitted power, and the second option - a multiple 

increase in the transmitted power without changing the 

supports. 

Table 3. Relative power losses 

Section, 

mm2 

Loss of electrical energy in relation to 

the amount of electricity that has been 

supplied to the grid,% 

6 kV 10 kV 20 kV 

35 3,98 1,47 0,36 

50 3,05 1,09 0,27 

70 2,16 0,78 0,19 

95 1,54 0,56 0,14 

120 1,25 0,45 0,11 

150 1,05 0,38 0,09 

185 0,79 0,28 0,07 

240 0,61 0,22 0,05 

In accordance with the requirements of IEC 62420, 

heat-resistant wires must be manufactured with a gap be-

tween the steel core and the aluminum zirconium wires 

(see Fig. 1, b). Constructively, this can be achieved only if 

the profiled wires are used. This causes a rise in the cost 

of making the wire. Consider how technically justified 

this is. 

The creation of a wire with a gap was intended to 

transfer the entire mechanical load to the steel core. In 

this case, the wire ceases to work as a composite material 

made of steel and aluminum wires. Its mechanical proper-

ties are determined by the properties of the steel core (co-

efficient of thermal expansion (CTE), modulus of elastici-

ty, etc.), so a smaller CTE of steel determines a smaller 

sag due to a smaller elongation with increasing operating 

temperature. Comparative characteristics of the wire sag, 

depending on the achieved operating temperature on the 

basis of the data of are shown in Fig. 3. 

 

Figure 3. Dependence of the sagging arrow on the tem-

perature for a wire with a gap and an AC wire.  

The curve in black represents the dependence for the 

Wire temperature, 0С 

A
rr
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ACSR wire (Aluminum Conductor Steel Reinforced), the 

curve in red - the dependence for the wire from the inno-

vative material of the brand GTACSR and GZNFCSR. 

However, a more complex design of the wire leads 

to a complication of the technology of its manufacture. At 

the same time, the use of such a design necessitates the 

use of more sophisticated technology for the installation 

of wires and, as a consequence, the need to develop and 

use special equipment and fittings. This requirement is 

due to the need to fix the wire to the insulators behind the 

steel core, since the traditional fastening minimizes all the 

positive advantages of this design. The same causes are 

also due to a more complicated repair of the wire, which 

does not exist in Ukraine. All this together causes the 

need for more qualified personnel. 

It can be assumed that it was these considerations 

that guided Lumpi-Berndorf, making the decision to pro-

duce TACSR (Thermally-resistant Aluminum-alloy Con-

ductor Steel Reinforced) wires on the territory of the Eu-

ropean Union based on the standard [14]. Structurally, 

these wires correspond to wires of the brand AC. 

The classic aluminum wires of the overhead lines 

are structurally identical to the TACSR / ACS and (Z) 

TACSR / HACIN wires. There is the possibility of 

mounting these wires with the help of already known 

types of armature, the production of which is adjusted and 

put on stream. As a consequence, the need to master the 

new installation technology, as well as the purchase of 

equipment and the upgrading of the skills of the work-

force, is no longer necessary. Thus, the company Lumpi-

Berndorf during the installation and repair of the wire 

uses the same methods as for installing and repairing the 

standard AC wire. However, it is worth noting the need to 

use specially designed valves for operation at high tem-

peratures. 

V. CONCLUSION 

The possibility of increasing the capacity of over-

head power transmission lines while maintaining the wire 

cross-section, using an innovative material based on an 

aluminum-zirconium alloy, is proved. 

The design of the wires according to IEC 62420 has 

a number of advantages over the classical design. Howev-

er, the transition to the use of this structure is difficult. 

The construction of the wire in accordance with GOST 

839-80 with the replacement of aluminum by aluminum, 

dispersed by nano-particles AlZr3, is able to withstand the 

growing loads in the power supply network. 

Heat resistant wires based on aluminum-zirconium 

have already been used and standardized by the United 

States and in the European Union. However, the construc-

tion of wires based on these standards is not the most op-

timal for their use on the territory of Ukraine. 

Using the new material allows you to increase the 

capacity of the overhead power line while maintaining the 

wire section (more than twice), or reduce the mass of ac-

tive wire material by 40% without reducing the voltage 

class. 

The optimal design of the wires based on the innova-

tive material from the aluminum-zirconium alloy for elec-

tric transmission lines, permissible for use on the territory 

of Ukraine, is determined. 

To implement and use heat-resistant wires in 

Ukraine, it is necessary to implement their production and 

solve problems associated with the release and registra-

tion of existing regulatory materials. 
The article was received 07.03.2018 
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Мета роботи. Визначення пропускної здатності проводів повітряних ліній електропередачі на основі 

інноваційних матеріалів без зміни використовуваних в даний час конструкцій, а також можливості підвищен-

ня класу напруги повітряних ліній електропередачі при використанні проводів на основі алюмінієво-цирконієвих 

матеріалів. 

Методи дослідження. Аналітичний метод визначення пропускної здатності проводів повітряних ліній 

електропередачі. Порівняльний аналіз електротехнічних характеристик проводів повітряних ліній електропе-

редачі. 

Отримані результати. Доведено можливість збільшення пропускної спроможності повітряних ліній еле-

ктропередачі при збереженні перетину дроту, при використанні інноваційного матеріалу на основі сплаву 
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алюміній-цирконій. Обґрунтовано зниження маси дроту на основі інноваційних матеріалів при збереженні 

пропускної здатності по току. Виявлено переваги та недоліки європейських конструкцій проводів для повітря-

ної ліній електропередачі при використанні інноваційного матеріалу, на основі сплаву алюміній-цирконій. Ви-

значено оптимальну конструкцію проводів на основі інноваційного матеріалу зі сплаву алюміній-цирконій для 

повітряних ліній електропередач, допустима для використання на території України. 

Наукова новизна. Доведено доцільність використання традиційних конструкцій проводів повітряних ліній 

електропередачі, в разі застосування інноваційного матеріалу. Обґрунтовано можливість підвищення класу 

напруги повітряних ліній електропередачі при використанні проводів на основі алюмінієво-цирконієвих матері-

алів. 

Практична цінність. Отримано результати щодо електричної стійкості повітряних ліній електропере-

дачі до пікових навантажень, з урахуванням незначних витрат на модернізацію при використанні інноваційно-

го матеріалу на основі сплаву алюмінію і цирконію. Використання інноваційного матеріалу створює умови для 

підвищення класу напруги повітряних ліній електропередач, що дозволяє проводити збільшення переданої по-

тужності до споживача. Використання матеріалів на основі алюмінієво-цирконієвих сплавів дозволяє прово-

дити заходи щодо реконструкції мереж електричного постачання без заміни опор та додаткових робіт щодо 

землевідведення, як у випадку проведення реконструкції без збільшення класу напруги лінії електропередач, так 

і в разі підвищення класу напруги. 

Ключові слова: повітряна лінія електропередачі; алюміній легований цирконієм; пропускна здатність; 

марки проводів. 

АНАЛИЗ ЭЛЕКТРОТЕХНИЧЕСКИХ СВОЙСТВ ИННОВАЦИОННЫХ 
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Цель. Определение пропускной способности проводов воздушных линий электропередачи на основе инно-

вационных материалов без изменения используемых в настоящее время конструкций, а также возможности 

повышения класса напряжения воздушных линий электропередачи при использовании проводов на основе алю-

миниево-циркониевых материалов. 

Методы исследования. Аналитический метод определения пропускной способности проводов воздушных 

линий электропередачи. Сравнительный анализ электротехнических характеристик проводов воздушных ли-

ний электропередачи. 

Полученные результаты. Доказана возможность увеличения пропускной способности воздушных линий 

электропередачи при сохранении сечения провода, при использовании инновационного материала на основе 

сплава алюминий-цирконий. Обосновано снижение массы провода на основе инновационных материалов при 

сохранении пропускной способности по току. Выявлены преимущества и недостатки европейских конструк-

ций проводов для воздушной линий электропередачи при использовании инновационного материала, на основе 

сплава алюминий-цирконий. Определена оптимальная конструкция проводов на основе инновационного мате-

риала из сплава алюминий-цирконий для воздушных линий электропередач, допустимая к использованию на 

территории Украины. 
Научная новизна. Доказана целесообразность использования традиционных конструкций проводов воз-

душных линий электропередачи, в случае применения инновационного материала. Обоснована возможность 

повышения класса напряжения воздушных линий электропередачи при использовании проводов на основе алю-

миниево-циркониевых материалов. 

Практическая ценность. Получены результаты относительно электрической стойкости воздушных ли-

ний электропередачи к пиковым нагрузкам, с учетом незначительных затрат на модернизацию при использо-

вании инновационного материала на основе сплава алюминия и циркония. Использование инновационного ма-

териала создает условия для повышения класса напряжения воздушных линий электропередач, что позволяет 
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проводить увеличение передаваемой мощности к потребителю. Использование материалов на основе 

алюминиево-циркониевых сплавов позволяет проводить мероприятия по реконструкции сетей электрического 

снабжения без замены опор и дополнительных работ по землеотводу, как в случае проведения реконструкции 

без увеличения класса напряжения линии электропередач, так и в случае повышения класса напряжения. 

Ключевые слова: воздушная линия электропередачи; алюминий, легированный цирконием; пропускная спо-

собность; марки проводов. 
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