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Abstract. Purpose. To reveal the internal nonlinear stochastic connections of technological and technical parameters of drilling
complexes through the information characteristics of the accompanying signals of the technological process of drilling, that allows to
increase the accuracy of the diagnostics of operational states of drilling complexes to form optimal control influences. Methods.
Methods of moment identification are applied for the study and that stipulates determination of the hidden nonlinear stochastic
connections of technological and technical parameters with different operating modes and the state of drilling complexes. Results
and novelty .The dependences of the technological parameters of the mechanical speed of the drilling with diamond crowns on the
consumption of the flushing fluid, the dependences of the technological parameter of the speed of drilling with diamond crowns on
the rotation speed of the drill bits and diamond tools, the dependences of the technological parameter of the mechanical speed of
drilling with diamond crowns on the parameters of the loading on the drill bits and diamond tools, dependences of the technical
parameter of driving on the diamond crowns on the consumption of the flushing fluid, dependences of the technical parameter of
driving on the diamond crown on the ring rotation speed of the drill bits and diamond tools. Practical Value. Determination and
analysis of the specified conditional-moment characteristics of technological and technical parameters of the process of drilling with
diamond crowns allows us to set a number of information regularities and that reveals internal linear and nonlinear connections
between the basic parameters in different operating modes of drilling complexes. This expands and deepens the information
provision of the automated control systems for the technological processes of drilling complexes and leads to an increase in the
accuracy and reliability of the definition of the operational technological and technical states of the latter and thus improves the
efficiency of the automation of the process of control of driving the boreholes accordingly.

Keywords: identification; signals; technological process of drilling; diagnostics; technological and technical parameters;
operating states; drilling complexes
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Anotanisi. Mema. Po3KpUTH BHYTpIIIHI HENHIHHI CTOXACTHYHI 3B’S3KM TEXHOJIOTIYHMX Ta TEXHIYHHX IapamMeTpiB OypoBHX
KOMIUIEKCIB depe3 iH(opMaliiHi XapakTepHCTUKH CYITyTHAX CHTHAJIAX TEXHOJIOTIYHOTO Mponecy OypiHHS, IO JO3BOJISE MiIBHIIUTH
TOYHICTh [IaTHOCTYBaHHS OIEPAaTUBHUX CTaHIB OYpOBHX KOMIUIEKCIB Ui (OpPMYyBaHHS ONTUMAJIbHUX KEPYIOUMX BIUIHBIB.
Memoouxa. [lns NOCHIIKEHHS 3aCTOCOBAHO METOMM MOMEHTHOI imeHTH¢IKallii, 10 OOYMOBIIOE BH3HAUYEHHS MPUXOBAHUX
HENHIMHUX CTOXACTHYHHX 3B’SI3KIB TEXHOJOTIYHHMX Ta TEXHIYHUX MapaMeTpiB 3 Pi3HUMHU PEKHUMaMH pOOOTH Ta CTaHOM OYPOBHX
KOMIUICKCiB. Pe3ynomamu ma Hoéu3na. BUSBIEHO 3aJeKHOCTI TEXHOJOTIYHOTO MapamMeTpa MEXaHIYyHOi HIBHAKOCTI OypiHHS
aJIMa3HUMHU KOPOHKaMH BiJl BUTPAT IPOMHUBAIBHOI PiUHN, 3aI€KHOCTI TEXHOJIOTIYHOTO ITapaMeTpa MBUAKOCTI OypiHHS alMa3HUMHA
KOPOHKaMH BiJl IIBHUIKOCTI 0OEpTaHHS MOPOAOPYHHIBHOTO IHCTPYMEHTY, 3aJIeKHOCTI TEXHOJIOTIYHOTO ITapamMeTpa MeXaHIiqHOI
MIBUAKOCTI OYpiHHSA ajJMa3HUMH KOPOHKaMH Bi ITapaMeTpiB HaBaHTaKCHHS Ha IOPOJOPYHHIBHHII IHCTPYMEHT, 3alIeXHOCTI
TEXHIYHOTO IapaMeTpa MPOXOJKH Ha aJiMa3sHy KOPOHKY BiJ] BHTPAT NPOMHBAIBHOI PIAWHM, 3aJISKHOCTI TEXHIYHOTO HapaMerpa
IIPOXOJKU Ha ajMa3Hy KOPOHKY BiJl OKPY>KHOI IIBHIKOCTI 00epTaHHs HOpOJOpYHHIBHOTO iHCTpyMeHTY. IIpakmuuna 3nauumicme.
BusHaueHHs Ta aHalli3 BKa3aHUX YMOBHO-MOMEHTHHX XapaKTEPUCTHUK TEXHOJOTIYHHX Ta TEXHIYHHUX MapaMeTpiB mpoiecy OypiHHS
alMa3HUMH KOPOHKAaMH [03BOJIsI€E BCTAQHOBUTH LUTMHA pPsi TIHOMHHUX iHQOpPMAIiWHUX 3aKOHOMIPDHOCTEH, IO BiJKPUBAIOTH
BHYTpILIHI JiHIHHI Ta HENiHIHHI 3B’S3KM MDX OCHOBHMMH IapaMeTpaMu B Pi3HHX poOouux pexumax OypoBHX KoMmiuiekciB. Lle
PO3MIMpPIOE Ta MOTAHOINIOE iHPOpMAIiiiHe 3a0e3MeUeHHs] aBTOMATH30BaHUX CHUCTEM KEpYBaHHS TEXHOJOTIYHHX MPOLECIB OypoBHX
KOMIUIEKCIB 1 Bele MO IiJABUIICHHS TOYHOCTI Ta JOCTOBIPHOCTI BH3HAYCHHs ONCPATUBHUX TEXHOJOTIYHHX Ta TEXHIYHUX CTaHIB
OCTaHHIX 1 BIJMOBITHO MiBHUINYE ¢()EKTUBHICTH AaBTOMATH3AIII1 MPOIECY KEPYBAHHS MPOXOIKH CBEPAJIOBHH.

Kniouoei cnoea: ineHtudikallis; CHrHAIM; TEXHOJOTIYHUH mporiec OypiHHS; AiarHOCTYBaHHS, TEXHOJIOTIYHI Ta TEXHIYHI
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AnHoTtanmsi. I]ens. PackpbiTh BHYTpEHHNE HENMHEHHbIE CTOXaCTHUECKUE CBS3U TEXHOJOTMUECKUX U TEXHUYECKHX MapaMeTpoB
OYpOBBIX KOMIUIEKCOB Yepe3 NH(YOPMAIIMOHHBIE XapaKTEPUCTUKH COMYTCTBYIOIIMX CUTHAJIOB TEXHOJIIOIMYECKOT0 Ipolecca OypeHus,
YTO TO3BOJSAET MOBBICHTH TOYHOCTH JUATHOCTHKM OINEPATUBHBIX COCTOSIHUI OYpOBBIX KOMIUIEKCOB U1 (hOPMHPOBAHHUE
ONTHMAJIBHBIX YIPABIISIONINX BO3/eicTBUil. Memooduka. J{ns viccneqoBaHUs TPUMEHEHBI METOABI MOMEHTHON MICHTH(UKAIMHN, YTO
00yCIIOBIMBAET OMpEEeNeHNE CKPBITBIX HEIMHEHHBIX CTOXAaCTHUECKHX CBS3€H TEXHOJIOTHYECKHX M TEXHHIECKHX MapaMeTpoB C
pPa3sHBIMH pEXHMaMH pPa0OTEI U COCTOSHHEM OYpOBBIX KOMIUICKCOB. Pe3ynsmambl u HoGu3na. BBIBICHBI 3aBHCHMOCTH
TEXHOJIOTHIECKOTO NapaMeTpa MEXaHHIECKOH CKOPOCTH OypeHHs alMa3HBIMH KOPOHKAaMH OT PAacXoJ0B MPOMBIBOYHOHN >KHIIKOCTH,
3aBUCHMOCTH  TEXHOJIOTHYECKOTO IIapaMeTpa CKOPOCTH OypeHmsl ajiMa3sHBIMH KOPOHKaMH OT CKOPOCTH  BpAIICHUS
MIOPOIOPA3PYIIAIOIIET0 HHCTPYMEHTA, 3aBUCUMOCTH TEXHOJIOTHYECKOTO TapaMeTpa MEXaHHUECKOil CKOPOCTH OypeHHs alMa3HbIMU
KOPOHKAaMH OT MapaMeTPOB HAarpy3KH Ha MOPOJOPA3PYILIAIOIINA HHCTPYMEHT, 3aBUCHMOCTH TEXHHUYECKOTO MapaMeTpa MPOXOJKU Ha
alMa3Hyl0 KOPOHKY OT PAacXoJOB HPOMBIBOYHOM JKHMIKOCTH, 3aBHCHMOCTH TEXHHYECKOrO MapamMerpa MPOXOAKH Ha ajIMa3HyIo
KOPOHKY OT OKPYXHOI CKOPOCTH BpallleHHUs IOPOI0pa3pyLIAONIero HHCTpyMeHTa. [Ipakmuueckas 3nauumocms. OnpeneneHyue u
aHaMM3 YKa3aHHBIX YCJIOBHO-MOMEHTHBIX XapaKTEPHCTHK TEXHOJOTMYECKHX M TEXHHYECKHX IapaMeTpoB IIporiecca OypeHHs
aJIMa3HBIMH KOPOHKaMH II03BOJISIET YCTAaHOBUTH HMH(OPMAIIMOHHBIE 3aKOHOMEPHOCTH, YTO OTKPHIBACT BHYTPEHHHE JIHHEHHBIE U
HENMHEeHWHBIE CBA3M MEXJy OCHOBHBIMH IapaMeTpaMH B Pa3HBIX PabOUYMX pPEKMMax OYpOBBIX KOMILIEKCOB. DTO PacIIMpSeT H
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yriry6insieT nHpOpMaIoHHOe o0eclieyeHHe aBTOMATU3HMPOBAHHBIX CHCTEM YMPABIEHHS TEXHOJOTHUECKHX IIPOLECCOB OYpOBBIX
KOMIUIEKCOB M BEJET K IMOBBIIEHUIO TOYHOCTH M JTOCTOBEPHOCTH OMpPENETCHHs OMEPAaTHBHBIX TEXHOJIOTMYECKUX M TEXHHUYECKUX
COCTOSIHUH HOCIIETHUX U COOTBETCTBEHHO MOBBIMIAET 3()(EKTHBHOCTh aBTOMATU3aLUH IPOIECCA YIPABICHHUS IIPOXOAKU CKBAKHUH.

Knrwuesvie cnosa: I/IZ[eHTI/I(bI/IKaHI/ISI; CHUTHAJIbI, TEXHOJIOTUYCCKUI mnpouecc 6ypeHI/IH, JUATHOCTHKA, TEXHOJIOTMYECKUE U
TCXHUYCCKHUC MapaMETpPhbl, OIICPATUBHBIC COCTOSHUS, 6ypOBme KOMITJICKCBI

Introduction

One of the effective methods of constructing real
models of complex automation objects is their
identification.In this case, the construction of information
models by identification methods is aimed primarily at
the development of methods for the operational receiving
of the models of control objects. The main feature of
using the identification methods exactly to nonlinear
objects consists in the fact that they are based on
dispersion and other moment characteristics of the
random functions of signals, which are measured by
sensors installed on the mining electromechanical
complexes (MEMC) as essentially complex nonlinear
automation objects.

This approach has many positive benefits by
facilitating in-depth analysis and sequential or parallel-
sequential combination of algorithms for processing
stochastic implementations of the initial information, and
that allows to interpret the obtained results from general
positions and to plan new experiments to specify the
models, allowing the opportunity to use the same type of
the computing means. Real nonlinear objects like MEMC
are usually complex diagnostic and control processes, and
of course, their identification.requires the development
and use of special methods and techniques.

Purpose

The purpose is to reveal the internal nonlinear
stochastic connections of the main technological and
technical parameters of drilling complexes [1] by
analyzing the moment characteristics of the
accompanying signals of the technological process of
drilling, which allows to improve the accuracy of the
diagnostics of the operational states of drilling complexes
(DC) in operating modes of driving boreholes and to
expand the possibilities of automated control systems
(ACS) in formation of optimal control effects due to
increased observation and controllability of MEMC.

Methodology

Methods of moment identification [1] are used for the
research, and that stipulates the definition of hidden
nonlinear stochastic connections of technological and
technical parameters with different operating modes and
the state of drilling complexes [2,3].

The technological processes (TP) and MEMC can be
defined for an adequate description in the most realistic
way in the form of multidimensional models, when the
variables considered are vectors corresponding toa a
given dimension. To identify this type of models in

the«input-output» structure it is necessary to determine
the forms of connection and estimate the tightness of the
connection between each variable from the vector of
output variables Yl,Yz,...,Ymand each variable from

the vector of input variables
U,,U,,...,uU, Accordingly,  when  constructing

multidimensional models in the «input-state-output»
structure, it is necessary to determine the form of
connection and estimate the tightness of this connection
between each variable from the vector of output variables

Y, Y Y each variable from the vector of state

variables % X,..., xpand each variable from the

vector of input variables U, U,,...,U,. Undoubtedly,

all variables are extremely difficult to use, therefore, on
the basis of the determined a priori information, it is
practically possible to consider only some specifically
limited set for each set of variables, although this reduces
the degree of adequacy of the synthesized model.. And
here it is important to choose for consideration and use
the most informative variables for each set of variablesto.

In this case a reliable informative estimation for the
ACS TP tasks, the numerical characteristic of the multiple
conditional mathematical expectation or its multiple
regression should be used. As it is known, the numerical
characteristic of the conditional mathematical expectation

of the output M (Y |U )as to the input vectorU is the
main characteristic of the form of connection and the

general characteristic of the
vectors (Y,,...,Y,,,U, ,...,U,)and is their
(n + m) -dimensional probability tightness

fom (yl""ym1ul" i -’Un) as a probabilistic model,

and the basic characteristic of TP and MEMC is the
conditional probability tightness of the form

fn+m(y11"" ym'ul""'un)
(U Uy )
Characteristics of the conditional mathematical

expectations of each output from each value on each
input |\/|q(Yq |u. J.) (i — input index, g — output index, j

—index of multiple values) in multiple variant will be
written as

fn+m(y1"--yym |U1,...,Un):

M (Y U ) = [y f(¥q U )y,
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Mathematical expectations of the conditional

as to the
mathematical expectations Mg (Y lui )
coincident values j of the input vectors will be determined
in the form

Mq(Yq |ul,j"“'un,j)] = j yq f (yq |ul.j""'un,j)dyq' (1)

—00

Methods of moment identification, like any other body
of mathematics, remain meaningful and correct only
when certain determined initial conditions are performed.
The best conditions which provide the theoretical
justification for using these methods are the independence
of random variables in a given dimension on the previous
and subsequent ones, the normal separation of the output
variable with a fixed value of the input variable or the
state variable, and the constancy of the conditional
variance of the dependent variable of output on the
changes in the input or state values. The qualitative
decision of the tasks of control is stipulated by the last
position. In this case, it is necessary to determine the
degree of heteroscedasticity of the objects of control. The
effect of heteroscedasticity may arise from many factors:
the wear of the equipment (drill bits and diamond tools,
armor, lifters, etc.), errors and obstacles in signal
measurements, changes in composition of the crashed
rock, and a number of other perturbations. The objects of
control can appear as heteroscedastic ones in the
linearization of the nonlinear objects as well, in this case
when the nonlinear object is represented by a linear
stochastic one, where the first two moment conditional
and unconditional characteristics coincide with the
corresponding moment characteristics of the nonlinear
objects [1]. Undoubtedly, the study of such objects is
complicated in comparison with the study of the linear
systems, but in many cases, it is payed off by increasing
the accuracy of the study of a linear or nonlinear object.

Results and novelty

The study of certain determined regression models of
technological and technical parameters of the drilling
process on heteroscedasticity revealed important
information characteristics. Thus, heteroscedasticity
nonlinear regression model of conditional mathematical
expectation M (V | Q) (Fig. 1, a) of the dependence of

the technological parameter of the mechanical speed of a
diamond crown drilling VV on the consumption of the
flushing fluid Q has a characteristic of a significant
decrease in the variable of conditional variance
+D(V | Q) in the zone of rational operating modes

(230 — 250 I/min) and an increase at the end of the
operating zone (100 ta 300 1/min). According to the
conditional asymmetries +A(V |Q) (Fig. 1, b),

conditional excesses +E(V |Q) (Fig. 1, c¢) and
conditional variations +Vr(V | Q) (Figl, d) depending

on these parameters the increasing linear
homoscedasticity of the characteristics in the operating

zone at a minimum M (V | Q) (250 — 300 I/min) is

revealed [4, 5, 6].
It is also typical to minimize the dispersion of
conditional asymmetrics+ A(V |Q) and conditional

+E(V |Q) relatively to conditional
mathematical expectations M (V |Q) in the zone of

excesses

rational operating modes 220 — 240 I/min (Fig. 1, b, c)
and an increase of dispersal with a decrease in
consumption of the flushing fluid Q to a value of 100

I/min. The determined dependence of the conditional
variation +\r(V | Q) in the zone of rational modes is,

on the contrary, increasing (Fig. 1,d).
Heteroscestic nonlinear regression model of the
conditional ~ mathematical ~ expectation M (V | w)

(Fig. 2, a) of the dependence of the technological
parameter of the mechanical speed of drilling with
diamond crowns V' on the ring rotation speed @ of the

drill bits and diamond tools (DBDT) is in line with
M characteristics on the variables of

conditional variances +D(V | @) (Fig. 2, a), conditional
asymmetries +A(V | w) (Fig2, b), conditional excesses
+E(V |w) (Fig. 2, c) and conditional variations
+Vr(V | w) (Fig. 2, d). The difference is characteristic
maximization of the conditional excess+E(V | @) in the

rational operating zone 220 — 240 I/min. (Fig. 2, ¢) ana an
increase of conditional variations +Vr(V | w) Wwith a

decrease of the ring rotation speed @ BDBT to 100 m/s

(Fig. 2, d).
The main characteristic of hetero-skew nonlinear
regression  models of conditional mathematical

expectations M (V | H) of the dependence of the

technological parameters of the mechanical speed of
drilling with diamond crowns V on the loading

parameters H on DBDT with conditional variances
+D(V | H), conditional asymmetries +AV |H),
conditional excesses +EV IH) and conditional
variations +\/r(V | H) are represented in Fig. 3. The
general tendency here is a significant decrease in the
dispersal of the estimates of conditional variance
+D(V |H), conditional asymmetry +A(V|H),
conditional excess +E(V | H) and conditional variation
+Vr(V | H) with the increasing loading H on DBDT .
In the zone of rational loading H on DBDT with a
maximum M (V |H) (1050 — 1150 kGs) these estimates
are of constant value. And in the zone to the maximum

value of the.mechanical speed of drilling V , the
conditional  variance+D(V |H), the conditional
asymmetry +A(V |H) and conditional variation

+Vr(V |H) have homoscedastic characteristics. In
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contrast to them, the conditional excess +E(V | H) has

an icon-variable value in this zone (Fig. 3, c).
Hetero-skew nonlinear  regression models of
conditional mathematical expectations M (X | Q) of the

dependence of the technical parameter of the driving on
the diamond crown X on the consumption of the
flushing fluid (1) with the conditional variances
+D(X |Q). conditional asymmetries +A(X |Q).
conditional excesses +E(X |Q) and conditional
variations +Vr(X |Q) are shown in Fig. 4. The

maximum value of the parameter of driving on the
diamond crown X is accompanied by maximum
conditional variances +D(X |Q) (Fig. 4, a). Its

decrease is observed at the ends of the zone of operating
modes on the consumption of the flushing fluid Q .

The characteristic here is significant. The
characteristic of the conditional asymmetry +A(X | Q)
(Fig. 4, b), is of an informative interest, which has a
hetero-skew form with minimization of its own values of
deviations from the conditional = mathematical
expectations M (X |Q) in the zone of rational

operating modes by a typical decrease at the ends of the
zone of operating modes on the consumption of the
flushing fluid Q. The dependence of the conditional

excess +E(X | Q) is due to a decrease in the deviation
in the zone of an increase of conditional mathematical
expectations M (X |Q) to extremum and transition to
the homoscedastic mode with a decrease M (X |Q) in

the operating zone by the extremum. The dependence of
the conditional variation +\/r(X | Q) is represented by a

typical decrease of deviations from the conditional
mathematical expectations M (X | Q) at the ends of the

operating zones and maximization of the deviation in the
range of rational operating modes.

Hetero-skew nonlinear regression models of
conditional mathematical expectations M (X | @) ofr

the dependence of the technical parameter of driving on a
diamond crown X on the ring rotation speed v of
DBDT with conditional variances +D(X | @), Wwith

asymmetries +A(X | w).
+E(X |w) and conditional
+Vr (X | @) are represented in Fig. 5. Typical hetero-

skew characteristic (Fig. 5, a) leads to an increase in the
deviation of the conditional variance +D(X | @) with

an increase of the ring rotation speed @ DBDT in the
range of operating modes twice. The deviation of the
estimates of conditional asymmetries + A(X | @),

+E(X |w) and conditional
variations +Vr (X | @) from conditional mathematical

conditional conditional

EXCesses variations

conditional excesses

expectations M (X | @) has not significant value and
increases only in the zone of rational operating modes.
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Fig. 1. Hetero-skew nonlinear regression models of
conditional mathematical expectations M (V | Q) (1)
with variable conditional variances +D(V | Q) (@), (+

this is 2, - this is 3) with conditional asymmetries
+ AV | Q) (b), with conditional excesses

+E(V | Q) (c) and conditional variations
+Vr(V | Q) (d) on the dependence on the

technological parameter of the mechanical speed of
drilling with diamond crowns V' on the consumption of
the flushing fluid Q
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Fig.2. Hetero-skew nonlinear regression models of
conditional mathematical expectations M (V | @) (1)

with variable conditional variances +D(V | @) (@)
with conditional asymmetries + A(V | @) (b), with
conditional excesses +E (V | @) (c) and conditional
variations +Vr(V | @) (d) on the dependence of the

technological parameter of the speed on drilling with
diamond crowns V' on the rotation speed e of DBDT.
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Fig. 3. Hetero-skew nonlinear regression models of
conditional mathematical expectations M (V | H) (1)

with conditional variances +D(V | H) (a), with
conditional asymmetries +=A(V | H) (b), conditional
excesses £E(V | H) (s) and conditional variations

+Vr(V | H) (d) depending on the technological

parameter of the mechanical speed of drilling with
diamond crowns V' on the loading parameters H on

DBDT
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X m/kop.

Fig. 4. Hetero-skew nonlinear regression models of
conditional mathematical expectations M (X | Q) (1)

with conditional variances =D (X | Q) (@),
conditional asymmetries +A(X | Q) (b), conditional
excesses +E (X | Q) (c) and conditional variations
+Vr(X | Q) (d) depending on the technical parameter

of driving on the diamond crown X on the consumption
of the flushing fluid Q
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Fig.5. Hetero-skew nonlinear regression models of
conditional mathematical expectations M (X | @) (1)
with conditional variances +D (X | @) (@), with
conditional asymmetries +A(X | @) (b), conditional
excesses +E (X | @) (c) and conditional variations
HVr (X | @) (d) of the dependence of the technical

parameter of driving on the diamond crown X on the
ring rotation speed ¢ of DBDT
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Fig.6. Hetero-skew nonlinear regression models of the
conditional mathematical expectations M (X | H) (1)
with conditional variances +D(X | H) (a), with
conditional asymmetries +A(X | H) (b), conditional
excesses +E (X | H) (c) and conditional variations
+Vr (X | H) (d) of the dependence of the 6echnical

parameter of driving on the diamond crown X on the
loading parameters H on DBDT

However, the data of the dependences (Fig. 5) have
five characteristic zones each of which can be attributed
to the homoscetic with an appropriate tolerance (0.47 -
0.48,0.48 - 0.55, 0.55-0.1,0.1 - 1.0, 1.0 - 1.11 m/c). Inh

general, the different levels of deviations of the
conditional variances+D(X | w) conditional
asymmetries  +A(X |w), conditional  excesses

+E(X | ) and conditional variations +Vr (X | @)
in each of the given zones characterizes the general
dependence as heteroskedic with sharp changes of
directions.

Heteroskedic  nonlinear regression models  of
conditional mathematical expectations M (X |H) (1)

of the dependence of the technical parameter of driving

on the diamond crown X on the loading parameters H
on DBDT with conditional variances +D(X |H),

asymmetries  +A(X |H),
+E(X|H) and conditional
+Vr(X |H) are presented in Fig. 6 and have three
characteristic zones (600 - 700, 700 - 1250, 1250 -
1513 kGs).

All characteristics tend to decrease the deviation with
an increase of loading H on DBDT. Moreover, in the
pre-extremity zone they to a lesser degree and in the post-
extremity zone to a bigger degree can be approximated by
linear dependencies. Characteristic are relatively small
deviations of conditional asymmetries +A(X | H) and

conditional variations +Vr(X |H) from the value
M (X |H) throughout the dependence, as well as

minimization of these variations in the extreme zone of
rational operating modes (1150 — 1300 kGs).

conditional conditional

excesses variations

Practical value

Increasing the efficiency of the control processes by
technological processes of drilling complexes in automated
control systems is possible due to an increase of the amount
of information support and determination of the real
conditions of operation of drill bits and diamond tools, the
significance of the impacts of factors such as the frequency
of the vibrations of the drilling column, the frequency of
interlaying of different rocks and methods for controlling
the parameters of the drilling. Their influence on the drill
bits and diamond tools leads to the phenomena of
polishing, burning and grabbing the latter, and that
significantly ~reduces the technical and economic
performance of the drilling complex. Therefore, an
increase in information provision due to the dependencies
presented in the article has a significant practical value.

Conclusions and Perspectives
Thus, the definitions and analysis of the specified
conditional-moment characteristics of the drilling with

diamond crown allows us to establish a number of deep
information regularities that reveal internal linear and

161



CTPOUTEJbCTBO, MATEPUAJIOBEJJIEHUE, MAINMMHOCTPOEHMUE. BbIII. 101-2017

ISSN 2415-7031

nonlinear connections between the basic parameters in
different operating modes of DC. It expands and deepens
the information provision of ACS TP DC and leads to an
increase in the accuracy and reliability of the definition of
operational technological and technical states of the latter
and, accordingly, improves the efficiency of automation
of the process of control of the driving the boreholes.

Undoubtedly, the application of the above-mentioned
conditional-moment characteristics to other MEMC will
allow to reveal in their accompanying signals additional
deep information connections as well, and that will
positively affect the quality indicators of automation of
control processes in them.
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