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substation. Using a "double break" switch in the design will increase the contact life, which in turn
increases the number of possible switches.
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ENERGY PRINCIPLE FOR EVALUATION OF ACCESSIBILITY OF
APPLICATION OF A REGULATED ELECTRIC DRIVE FOR
TURBOINSTALLATIONS
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Annotation. An energy principle is proposed for evaluating of the feasibility for using of a
controlled electric drive for turbine plants, in contrast to the cost analysis method. A distinctive
feature of the proposed methodology is the use of specific energy consumption as a criterion in
comparison with the "net energy" for a similar technological process.

Key words: reduced specific energy consumption, net energy, efficiency, energy principle,
adjustable electric drive, turbine unit, pump unit.

AHoOTaNifA. 3anpononoeano enepeemuyHUll NPUHYUN OYIHKU OOYLILHOCMI 3ACOCYBAHHS
DPe2yIbo8aH020 eleKMpOnpuUsooy 0k mypooyCmano80K HA 8IOMIHY 810 8apMiCHO20 Memooy AHAI3).
Biominnowo ocobausicmio 3anponoHo8aHoi Memoouku € BUKOPUCMAHHA 8 SKOCMI Kpumepiro
HABEOEHUX NUMOMUX eHepeosumpam 6 HNOPIGHAHHI 3 «eHepli€lo-Hemmo» HaA AHANO2TYHUU
MexHON02IYHUL npoyec.

KurouoBi cinoBa: nageoeni numomi enepeosumpamu, enepeisi-nemmo, KKJ[, enepeemuunut
NPUHYUN, pe2ylbO8aHUll eeKmponpusoo, mypooycmaHosKd, HacoCHa YCMAaHoBKa.

Introduction. At first glance, the use of an adjustable electric drive to regulate the supply of
the turbine installations (TBI) in accordance with their technological needs is quite attractive, since
reducing the supply of TBI, for example, by half suggests a possible saving of electric power
consumed by the engine by eight times. However, the cost analysis does not always take into account
the costs of the frequency converter, the deterioration of energy quality in the electric power, and
even more so - changes in the efficiency of the engine, the TBI mechanism and its external pipeline
network.

Aim. The most generalized and objective criterion for evaluating of the effectiveness of using
a controlled electric drive for TBI can be reduced specific energy costs for all successive processes
of the energy conversion chain, which allows us to get away from the subjectivity of the cost analysis
and take into account the actual (in connection with regulation) energy perfection of each element in
terms of its efficiency and in addition indirectly taking into account a number of other factors of
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gﬁ Ilpobnemu 60ockonanenns Mawiun ma 001A0HAHNA e1IeKMPOMEXAHIYHUX MA MEXAMPOHHUX CUCHEM
Tepwa misicnapoona HayKko8o-memoouuna Konpepenyis

influence that are difficult to take into account, such as the fact of pumping contaminated water
without directly measuring its contamination (density), as well as the actual state of the external pipe
network TBI, etc.

Materials and methods.

It is proposed to use as a method - the energy principle for evaluation of the perfection of
energy transformations in each structure element of the regulated electric drive "electrical network +
tools for restoring of the electricity quality+ frequency converter + motor + pump + external
network".

Results. The essence of the energy principle is to determine the "energy-net" - wo of the TBI
technological process, i.e. energy of an ideal conversion process in TBI elements without energy loss
at an efficiency equal to one. Further, the accounting for real energy losses in a sequential chain of
TBI technology is taken into account by the actual efficiency of the corresponding element as a result
of its regulation and the actual reduced specific energy consumption - ®

@,

n, N, 1,

0= (1)

where -77,, - 177, = 1], - 17, - the efficiency of the corresponding elements:

np - a power supply network with a frequency converter and devices for restoring energy
quality;

na - adjustable electric drive;

nm- TBI mechanism;

nn - an external network of TBI.

So, for example, for a pump installation (PI), the "energy-net" is - 2.723 W-h ,1.e. this is the
m -m
minimum possible energy for lifting 1m? of pure water to the height of 1m to overcome the Earth's

gravity - mg.
Herewith, (1) it is specified

2,723 W-h
o, = T3 (2)
77]7 .77d.77m ’ 7711 m -m

For example, the actual reduced specific energy consumption is 5.24 Wh/m*-m for PI
mining industry according to statistical data [1], which corresponds to (2) the overall efficiency of
such a process of TBI - 0.52. At the same time, the maximum possible value of efficiency for this
process, which can be achieved thanks to an adjustable electric drive, is - 0.62, i.e. potential energy
savings are 10% (and not eight times). When regulating PI is at other facilities (in the municipal
sector, thermal power plants, land reclamation, etc.), where deeper regulation of PI supply is needed,
the potential savings of electric energy can be up to 50% while reducing losses and unproductive
water costs - up to 25%.

Conclusions. The energy principle of assessment of the feasibility for using of the regulated
electric drive for TBI gives us the result of the evaluation in comparison with the cost analysis more
generally , and the given specific energy costs objectively summarize the efficiency of all elements
of the technological chain of energy conversion in the system «Electrical network + tools for recovery
of power quality frequency converter + motor + pump + external network».
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YK 62-5, 681.5
ABTOMATMHM3AIISI KOHTPOJIIO METAHY B I''PCHKII BUPOBIII

bypenkos IOpiii CraniciaBoBu4
CTYACHT

KIII im. Irops Cikopchkoro
I'opoaennknii Biktop I'eopriiioBu4
K.(-M.H., TOIICHT

KIII im. Iropst CikopchKoro

AHoOTaLisA. B pobomi posensdacmvcs cucmema agmomamuzayii 6eHMuIAmMopie mMicyesoco
NpOGIMPIOBAHHA NPU BUKOHAHHI 2IpHUYUX poOIim. 3anponoHo8aHo cnocib asmomamuyHo2o
KOHMPOIO0 KOHYEHmMpayii Memauy 8 mynuKositl 2ipHuduil upooyi 6e3 8mpyyanHs 1r0OUHU.

KurouoBi cjioBa. asmomamusayis, konyenmpayis memary, 0amuyux Memauy, KOMnapamop.

Abstract. The work deals with the fan automation system of local ventilation when performing
mining operations. We propose a method for automatic control of methane concentration in the dead-
end mining area without human intervention.

Keywords. automation, methane concentration, methane sensor, comparator.

Beryn. Pob6ota npucBsuena npo0iemi KOHTPOJIIO KOHIIGHTPAIlil METaHy Y BYT1UIbHIM MIaXTi.
Ils mpobnema akTyajdbHa 3 TOYKH 30py O€3MEKH KUTTEIISUIBHOCTI JIOACH Ta 3a0e3medeHHs
HEMepepBHOr0 TEXHOJOryHOro mnpouecy. [IuTaHHA KOHTPONIO CKJIQAYy UIAXTHOI aTMmocdepu
posrisiaanocs B [1-5]. [IpobiemMu aBToMaTu3aiiii TaKOrOKOHTPOIO OyJIM BUCBITIIEH] B [3-5].

Meta. B po60Ti IpONOHY€EThCSI cUCTEMa aBTOMAaTUYHOIO KOHTPOJIO METaHy y TYMHMKOBHX
BHUpOOKax, 0€3 y4acTi JIFOAUHH.

Marepiagm i Meroam. 3ampornoHoBaHa CTPYKTypa aBTOMaTMYHOI CHUCTEMH KepyBaHHS
BEHTWJISITOPOM B TYNHMKOBIM BUpoO11l 300paxkeHa Ha puc 1.

Jatauk | ————| Kommapatop = TpaH3HCTOpPHHH -~ ITyckag BeHTHIATOP
o KIFOY
CHy  Uor

Pucynok 1 - CTpyKTypHa cXeMa aBTOMATHYHOI CHCTeMH
KepyBaHHsS BEHTHJISITOPOM B TYNIHKOBii BHpPOO1Li

JlaTuuk mocTiiiHO (ikCye BiICOTOK BMICTY MeTaHy B MoBiTpi. Konn KoHIEHTpallis MeTany
J0CSITa€ KPUTUYHOTO 3HAYEHHS, KOMIApaTop IMOAa€ CUTHAJI Ha TPAH3UCTOPHUM KItOY A Horo
migcuneHHs. Jlami, curHan moctymnae B MycKad, SIKM BUKOHYE IyCK JBUTYHA 3 BEHTHJISITOpOM. B
AKOCTI JIaTYNKY B CTPYKTYPi BUKOPHCTAHMI JaTYHK aBTOMATHYHOTO KOHTPOJI0 MeTany JIMT. Moro
XapaKTEPUCTUKU HaBe/IeHI B Ta0auIIl 1.

Tadauus 1 - Texniuni xapakrepuctuku gatunka IMT

Mexi BumiproBanss, % CH4: Big 0 1o 2,5

Mexi OCHOBHO{ abCOoIOTHOT +0,3
noxuoku, %o CH4:
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