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Abstract. System analysis of modern pulse reflectometers has been conducted, as a result of
which the list of its firms, types and main technical and economic indexes based on heuristic method
are made. The conditional similarity criteria are devel oped, criterion egquations for modern pulse re-
flectometers on determining sizes, based on the theory of incomplete similarity and dimension, have
been worked out. The multiple criteria model of qualitative assessment of modern pulse reflectome-
ters on the four quadrants in dimensionless coor dinates, whose advantage is simplicity, comprehensi-
bility on many basic criteria, is offered.
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Anomauin. [Ipogedeno cucmemuuti auaniz Cy4acHux iMRYIbCHUX pehieKmomMempia, 3a pe3yiv-
mamamu IK020 CKAAOEHO Nepenix ix Qipm, munié ma OCHOBHUX MEXHIKO-eKOHOMIYHUX NOKA3HUKIE HA
OCHOBI e8pucmuyuro20 memoody. Po3pobneni ymosHi kpumepii no0iOHocmi, CKAa0eHi KpumepiaibHi pi-
GHAHHS OISl CYYACHUX IMAIYIbCHUX PehreKmomMempie no GUHAYAILHUX 6EIUYUHAX HA OCHOGI meopii
HenoeHoi nodibnocmi i po3miprocmi. 3anpononosana 6a2amoxKpumepiaibHa Mooeib SIKICHOI OYIHKU
CYYACHUX IMIYIbCHUX peghaexmomempie no 4-u keadpanmam 6 6e3po3IMIPHUX KOOpOUHAmMaAx, nepeaa-
2010 AKOI € npOCmMoma, HAOUHICMb NO 6A2AMbOM OCHOBHUM KPUMEPIAM.

Knrouosi cnosa. imnynvchi pegrekmomempu, ainii nputiomo-nepedaui iHgopmayii, mexnixo-
EKOHOMIYHUX ROKA3HUKU, YMOBHI Kpumepii nodibnocmi.

Introduction. The important element of reliable work of informative-communication networks
is timely diagnostics and rapid troubleshooting, for this purpose use the pulse diagnaosis device line of
transceiver information — reflectometers by which it is possible to analyze the presence of defects and
the location damages.

One of the main parameters of pulse reflectometers is a volume of memory device attached pro-
grams which are able to analyze the received information and to conclude on the distance of an obsta-
cle, and what is its nature.

The feature of modern reflectometers is able to be connected to the computer that allows saving
the results of the measurements and comparing them with the information already received.

Connecting the reflectometer to the cable must be done, in such a way that on the checked up
cable maximally possible energy of pulse of reflectometer was passed [1-7].

Current economic conditions in Ukraine do not always allow carry out major repairs of the in-
formative-communication systemsin time. Therefore, the rapid and exact determination of defects and
locating faults in the lines of transceiver information is a priority.

To diagnostics of lines of transceiver information, eectrical supply networks the row of works [2-7]
of V.L.Aksenova, |.G.Baklanova, A.V.Kocheaova, V.E Kravcova, A.M. Luk yanova,
N. F. Mdnikovoy, N. I. Tarasova and other is devoted. Different methods and physical models for locating
damages in the lines of transceiver information and dectrical supply networks, and also for the analysis of
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these lines in the presence of defects using pulse reflectometry, arereflected in their works. However, these
works not be enough evidently representative of multicriteria comparison of modern pulse reflectometers.

The purpose of work is development of the multiple criteria model of qualitative assessment of
modern pulse reflectometers which are made domestic and foreign industry.

To achievethis goal it is necessary to solve the following tasks:

- to make the list of firms and types of modern pulse reflectometers with their main technical
and economic indexes;

- to develop the conditional similarity criteria on determining sizes based on the theory of in-
complete similarity and dimensions;

- to work out criterion equations for modern pulse reflectometers in obedience to determin-
ing sizes;

- to develop the multiple criteria model of qualitative assessment of modern pulse reflectome-
ters on four quadrants in dimensionl ess coordinates.

Decision of problem task. To solve this task was made the list of main technical and economic
indexes of modern pulse reflectometers (Table 1), were devel oped the conditional similarity criteriain
which the main determining sizes are; operating temperature range, weight of device, price of device
and number of reflektograms.

Tablel
The main technical and economic indexes of moder n pulse reflectometers
No Modé of reflecto- Number of ree | Operating tempera- | Weight, Price,
B meter flektograms, pcs. turerange, °C kg. uah.
1 | Rgs105M1 200 -10- +55 0,75 10 840
2 | Res-100 20 -10- +55 0,7 7 536
3 | RI-1IOM1 100 -20 - +40 1,9 16176
4 | RI-10M2 100 -20 - +40 2 18 296
5 | RI-303T - -20 - +40 0,55 8 376
6 | RI-307 - -20 - +40 2,5 22 488
7 | RI-307USB - -20 - +40 2,3 12 080
8 | Tempo TS90 - -10- +40 1 19 800
9 | Tempo TS 100 20 -15- +60 3 45 960
10 | Riser Bond 3300 16 0- +50 1,2 15416
11 | Riser Bond 1270A 16 0- +50 2,8 39432
12 | Riser Bond 1550T -20 - +55 0,6 12 203

It is proposed to use the theory of incomplete similarity and dimensions, physical modeling, and

based on a heuristic method to create the conditional similarity criteria.

The generalized description of conditional similarity criterion by determining sizes takes the

following form:

K. = Qmax - Qmin
Qmax

where K, —dimensionless size, characterizing the range of the chosen parameter, itsindexes max and

min correspond to the maximum and minimum values from Table 1.
Criterion equation for the pulse reflectometer according to the determining values will be:

y gmax B Tmin . Mmax B Mmin . Cmax B Cmin . I:max B I:min on
g Tmax M max Cmax Fmax 6
T = T _ . :
where K+ :M — sizethat characterizes the operating temperature range;
max
— I\/Imax - I\/Imin ; ; ; e
Kwu VR — size that characterizes weight of device;

max
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Crax - Cri : . . .
Ko =——MN _ gizethat characterizes price of device;
Crnax
Fra - Fry . . . .
Keg = M —size that characterizes number of reflektogramsin adevice.
max

These sizes will characterize the relevant technical and economic indexes.
Theresults of calculation of the appropriate coefficients are presented in Table 2.

Table2
The conditional similarity criteria for moder n pulse reflectometers
Modé type Rejs RI Tempo Riser Bond
Conditional criterion 1 2 3 4
K+ 0,198 0,192 0,225 0,228
Kwu 0,667 0,780 0,667 0,786
Ke 0,305 0,628 0,569 0,691
Ke 0,9 1 1 1

Using the data of Tables 1-2 and p -theorem, the dependences of the main technical parameters
are constructed in dimensionless coordinates.

The devel oped multiple criteria model of qualitative assessment of modern pulse reflectometers
on the four quadrants in dimensionless coordinates is shown on Fig. 1.
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Fig. 1. The multiple criteria model of qualitative assessment of moder n pulsereflectometers
in dimensonless coor dinates

Note:
numbers—1, 2, 3, 4 correspond to a sequence number of pulse reflectometers,
shown in Table 2.

The comparative analysis, shown in Fig. 1, revealed that price of pulse reflectometers with the
practically identical technical parameters (pairs 1-3 and 2-4) domestic producers is significantly lower
than that of their foreign counterparts.

Conclusions:

1. Onthebasisof heuristic method thelist of firms, types by modern pulse reflectometers and
its main technical and economic indexes is made: operating temperature range, weight of device, price
of device and number of reflektograms, which are determining sizes at the choice of device.
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2. The conditional similarity criteria are developed for modern pulse reflectometers on
determining sizes based on the theory of incomplete similarity and dimensions.

3. The criterion equations for pulse reflectometers in obedience to determining sizes are
worked out.

4. Themultiple criteriamodel of qualitative assessment of modern pulse reflectometers on the
four quadrants in dimensionless coordinates is offered. Its advantage is simplicity, comprehensibility
on many basic criteria.

Each of the types of modern pulse reflectometers needs refinement of its main parameters for
entering the reference model combining all the features.
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