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An example of Abstract preparation (see below – use that as a template)

In the Abstract, the goal of the work and the relevance of the problem, proposed solutions, results and conclusions should be briefly stated.

MULTIPHYSICS CALCULATION OF FUSES FOR THE PROTECTION OF MEDIUM VOLTAGE INSTRUMENT TRANSFORMERS

Ye.I. Baida1, O.M. Grechko1, V.M. Buhaichuk2
1National Technical University “Kharkiv Polytechnic Institute”, Kharkiv, Ukraine
2“AVM AMPER” LLC, Kremenchuk, Ukraine
In electric networks of medium voltage (6-35) kV, there is a problem of protection of instrument voltage transformers (IVTs). This is due to the insufficiently effective level of their protection with the help of medium voltage fuses. Recently, there have been more and more reports of accidents related to the failure of IVTs not only in Ukraine, but also abroad [1]. Therefore, the issue of researching the problem of protecting medium voltage IVTs with fuses is becoming urgent.

The goal of this work is the development and research of a mathematical model of fuses taking into account their designs and characteristics to increase the efficiency of protection of medium voltage IVTs and to compare the obtained results with the available samples given in the catalogs.

A characteristic feature of IVTs with cast insulation in medium voltage networks is nominal currents of several tens of milliamperes [2], which require the creation of fuses with appropriate sensitivity to currents [3]. The small value of the current is due to the fact that the IVT operates practically in the idling mode and the current of the primary winding is determined by the relationship:
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where: u is the voltage on the transformer windings; i is the current; P is the power losses in the transformer; index "1" refers to the primary winding, index "2" – to the secondary winding of the IVT.

Table 1 presents the protective characteristics of domestic medium voltage fuses of the PC(n) type for the protection of IVT [4]. A comparison of the specified characteristic with the current characteristics of IVTs with cast insulation shows that the protective characteristics of such fuses do not correspond to the real conditions of IVT operation.
Table 1. Protective characteristics
	Current, A
	0.5
	1
	1.5

	Operation time, s
	38
	6
	2


To analyze the factors affecting the operation of the fuse, a thermal model of one-dimensional heating of the conductor with a current is proposed, taking into account the dependence of the electrical resistivity of the material on temperature, provided that the conductor is long enough and its ends do not affect the temperature at the point under consideration. A calculation model is presented in Fig. 1. Thus, it is necessary to calculate the process of transient heating of the system, which consists of solid bodies and a moving gas medium, taking into account internal heat sources and boundary conditions at the boundaries of the system components due to heat exchange by heat conduction, convection and radiation heat flows.
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e 7] — MUHaMiuHa B'S3KicTh; F — mizifoMHa cInma.

TIo9aTKOBI YMOBII — HaJalbHa TeMIEpaTypa Ta Hepy-
XOMICTB CepeIoBIIa.

TpaHITYHI YMOBII Ha 30BHIIIHII IpaHII Koprmyca 3a-
TOGIKHIIKa:
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TeIUIOBI/LIaYi AKIIT PO3PaXoBYBABCA 3 YPAXyBaHHAM KpII-
TepiiB Hynensta, I'pacroda Ta IIpaHIs opi taMiHapHii

T, — TeMIepaTypa BiUIaTeHOl TOUKIL & — CTYHiHb
YOPHOTIL; & — CTana bombiMana; Tans — OTOTYIOUA TeMIle-
parypa.

Jlns BHYTPImHIX rpasmmp [33] BXiIHII HOTIK BIIpO-
MIHIOBAHHS PO3DAaXOBYEThCS 3 YPAXyBAHHSIM B3A€MHOTO
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IIIEBOrO BUIPOMIHIOBAHES).

T'paHITIHI YMOBII 1 PiBHAHHS (8)
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Jle ur — MBIJIKICTh MOTOKY HA TPAHIIIL «TLTO» — «IIOBIiT-
ps».
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Fig. 1. A calculated fuse model:

1 – body; 2 – fuse insert; 3 – heat exchange with the surrounding environment
The proposed mathematical model was implemented in the ComsolMultiphysics software environment.

The analysis of the results of the computer modelling of the operation of the fuses was carried out by comparing the calculated and catalog data of the studied fuses [4, 5] and demonstrated the acceptable accuracy of the proposed mathematical model.

The performed calculation analysis also proves the possibility of developing domestic medium voltage fuses for the protection of IVTs with cast insulation, which in terms of their characteristics will not be inferior to the best foreign analogues.
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