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THEORETICAL RESEARCH WORK OF THE ROBOT POLISHER
BY REAL LAWS OF MECHANICS
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" . Annotation . When developing and creat-

ing new machines, their theoretical re-

. search is mandatory. These studies nec-

v | essarily consist of structural, kinematic

and dynamic analysis of the device being

- - | created. The final decision on the possible

implementation of the developed technol-

ogy is made based on the results of theo-

& ' | retical research. The science that studies

%* , the mechanical interactions, movements,

, # . | and equilibrium of material bodies is called

Mechanics. The Foundation of modern

& % , classical mechanics is based on Newton's

0 : ~ | laws. These laws allowed us to formulate

) 0 ) and derive the basic axioms, principles,

" - & % theorems, and equations of mechanics.

% _ | The analysis of Newton's laws-axioms

! ! , ! shows that, strictly speaking, they are

’ : ’ neither laws nor axioms. This is because

% * Op* $ - | they only describe the movement of ob-

o+ jects that do not exist in nature, namely

0 _ | material points. Therefore, they and all the

% . theorems, principles, and equations de-

0 : -7 ~ | rived from them are approximate. Based

) - | on modern knowledge and concepts, the

— % - | paper presents the main real axioms-laws

$ that model the interaction and movement

of material objects and mechanical sys-

) - tems. Using these real axioms — laws, a

theoretical study of a multi-moving robot
* . polisher is carried out.

* : - | Keywords: axioms, laws, interaction,
mechanical motion, robot, force, moment,
mass, moment of inertia, law of motion,
0 ) ) ) : speed, acceleration.

& . % , -
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- % . &% [4-6],
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- | Annotation . Currently, the problem of
) - motor transport is considered as one of
the components of all environmental safe-
ty. Eco-problems related to the use of
traditional automobile fuel in engines of
various designs are relevant not only for
the Republic of Azerbaijan, but also for a
wide range of countries. Motor transport,
= | which reproduces noise and pollutes the
natural atmosphere, is considered as one
of the most influential sources of environ-
mental pollution in mega cities and popu-
) lated areas. moreover, it negatively affects
people's health. Thus, from an environ-
) mental point of view, we have chosen
0 traditional automobile fuel, or rather gaso-

line and diesel fuel, as a liquid fuel.

, q

Keywords: ethanol, butanol, motor fuel,
oxygenates, n-butanol, alkylate, isomerizate.
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" . 3 Annotation . In this paper, we consider the
possibility of improving the operation of the
catalytic cracking unit at the G. Aliyev

(& cen : - ~ | Baku Oil Refinery. The proposed raw ma-
, %* 350-520 °+ - | terial is a wide vacuum gas oil that boils in
the range of 350-520 °C to be hydrotreat-
4 % 1 ed, which allowed to increase the yield of
' gasoline by 4 % by weight. Next, we in-
0,9-1,0 % 0,1%.! creased the temperature by 0,9-1,0 % by
530 °+, - | weight and reduced the coke yield by 0,1 %.
- 7:1. Cracking occurs at a temperature of 530 °C,
the ratio of the catalyst:ithe raw material
is 7:1.
* : , , | Keywords: catalytic cracking, catalyst,
_ Elevator reactor, regenerator, gasoline,
! ! ! ! ! gas oil, gas, coke.
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Annotation . The article provides an analy-
sis of the development system of the
Samotlorskoye field. The analysis of the
field development indicators, the analysis
of the well stock performance indicators
and the analysis of the design solutions
implementation were performed. The
measures to improve the development of
the reservoir, measures to improve the
operation of wells, measures to improve
the system for maintaining reservoir pres-
sure and measures to improve the collec-
tion and preparation of well products are
described. The technology of plasma-
pulse action is considered. It is shown that
a critical situation has developed at the
field in recent years. The technical condi-
tion of the production assets created at the
field (due to their long-term operation) is
characterized as close to emergency. This
is due to the general natural wear and tear
and obsolescence of the equipment.
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mance indicators; analysis of the imple-
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" .3 % Annotation . The article discusses the
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properties of all productive layers of the
Palyanovskaya area of the Krasno-
- - leninskoye field. The characteristics of the
- lithological and reservoir properties of
rocks for each layer are described, the
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Annotation . The article considers the es-
timates of gas losses during the transition
of a well from operation to the stage of
capital repair. The stages of gas loss oc-
currence before, during and after well
workover are described. The article con-
siders the calculation of natural gas losses
during the development of wells after the
exit from the overhaul, associated with well
workouts after repair work and with the
conduct of gas hydrodynamic studies of
wells before and after the overhaul of wells.
The values of the equilibrium temperature
of hydrate formation and a constant coeffi-
cient depending on the reduced gas density
at different pressures at the inlet to the gas
gathering network are given.
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Annotation . The gas compressor unit is a
compressor driven by a gas turbine. The
compressor as an object of automatic
control belongs to the class of potentially
hazardous objects, which is characterized
by clearly expressed nonlinear perfor-
mance characteristics and an avalanche-
like increase in emergency processes. The
presence of emergency modes for this
class of objects is inherent in the very
principle of operation. For timely interven-
tion in the operation of the gas pumping
unit, for carrying out control, regulating
actions on the facility in case of exceeding
the operating limits of technological pa-
rameters, an automation system based on
the «Series-4» software and hardware
was introduced. The article solves the
problem of introducing a multi-tasking
monitoring and control system «Series-4»
on the gas compressor unit gas pumping
unit-Ts-16, writing a control program for a
technological process in the language of
the IEC 61131-3 standard. It is shown that
the automated control system based on
«Series-4» makes it possible to most ac-
curately monitor all technological process-
es. The considered volume of automation
with the use of technical means of auto-
mation provides reliable control, manage-
ment and emergency protection of the gas
pumping unit-Ts-16.

Keywords: description, composition of the
technological process and the scheme of
gas pumping unit-Ts-16; flow chart of gas
pumping unit-Ts-16 operation; automation
system gas pumping unit-Ts-16 based on
«Series-4» software and hardware; de-
scription of gas pumping unit lower level
converters; multi-tasking control and man-
agement system «Series-4»; communica-
tion device with the object; industrial con-
trollers programming tool system.

* & -7-16
55-74 #
) 0



50

* * | * |
- 1- %*
12— %* 13—
0 ;5 — 16—
8 — 19— ;10—
, % %*
&! -16+,
* 0
, 0
.
0 -
) 0
3 0
0 .3 0
, )
3 (3- )
% 0 ,
. 3-/ , %*
: - %*
* ).«
3-/ 80 .
%
|
.3
, %* 0 *
*%*
.3
(
%*
-
%*
3
.

94

%

%*



* * I * ! )
.1
0 % 0% * % ,
* %* ’
-* % % L+
( , 0 %*
.!
( 0 * , %
* 0%
) ) ( 0 :
, %
, %* 0 %
* , ) 0
*
) A
*
(
, R |
0
(
0
, %
.+ 0 10 .
( *
% *
%*
* * 11432.
+
*
: %*
( 280 °+). - 0 %
] $ % ]
0 - " 0
* #  -350.
+ 0 *
%*
+7 -10 °+. 0 *
) % :
. %
% 3/ . & 0 1
&!-16 +, .
1- &! -16 +,
& 3
1 2
# * , 3 16000
' 11 * , % 29

95




19200

5300

3975

* ’°+

630

1°+

500

1°+

200

40

&7-16

&7 -16.

3

20 °+ %

0,101 #

3

384,82

15 °+ %

0,101 #

3

378,25

517

7,45

1,37-1,44

83

1°+

15

1°+

31

3750-5300

&! 16-+, ,
&! -8-2/, %*

%
(&1 ). #

* %

%
%*

96

%*

(31)




* * | * 1 )
&
2
.-700;
5, 5" 2,
% , ;
6 0O O . =400,
6" «Mokveld».
&
«Amot»;
12 0 ;
0 9.
+ Jto-7-16
« 0 » , % *
6" «Mokveld»
«+++ ». 3 «# » 2
6.
1,2, 4 ",
12 9
«"- » 5
4,4
%* 5_ 0 *
« 0 » * 1, 2,6, 6" «Mokveld».
«! », 6" «Mokveld»,
«H ».
0 , ¥ 0 "
0 (#+!Y/ ) 4510+.
.+
&+t », -
(,+ ) «Series-4», * " % * ,
, 0%
0 0 (71 ).
%%0* 0 , )
, 0 : ) O
! #+!1/ 4510+, *
0 - )
0 0 (
6+ ), 0 . “o6 .
*
* 0 (¢, )"3- .
3% % 6+ *:
.3 )
A %
0%%* * 0 , *0
3 " -7-16
, 0 O +& 4.
) 0% (
) )
) : %
20 %, 19000 3 ,
5°+,

97



* * I * ! )
1
10 %. ' $
, 60 % -
.3 )
0 ) )
* % ' %*
’ * % %*
, %*
* ' %
6A «Mokveld» .-400 LUo-7-16.
$ )" & -7-16
) - ! «Series-4»
! «Series-4» +'/ " %
* 0 .
%
, 0% 0%
0
* " * * $ - & -7-16
0
* 0 %
* n .
* i ’
« 0 » «# »;
" (
) « 0 »
«# »;
«# » « 0 »
" «# » « 0 »;
o e ;
(&) ;
)
* .
) : #

98



131

», %*
%*

«

»

(1-5)

%*

O_\/

99

%*

(+, )

3803

%*

«+

50.0;

%*



* * | * I )
0
0 D K.
», « », « », «&- », «"- »;
1 1 . -
% ( % 1 -
) 60 10 "o
+"/ 0
O *
0 0
n ; O
( ); -
- +"/
" 0 * 0
& +"/ "
3 :
. ( «+ »;
0 )
2203,50.0);
. ( -
) );
: )
4-20 ", ( , ) ) ) -
) * ).
3
- 0% ) 0 -
(2203,1"), (243,5"), (220 3, 50 .0,
3"), 4. ) ( 400- )
% , -
%*
v )" & -7-16
% mn
& " 0 * -
.- % - * -
0 ( .1).
! , -
* ' )
| (0 9 -
(0 7 * *0p «+ 221 ».
(0 12-1, 12-2),
(0 13-1, 13-2) * * 0p -
,+  -1187 AGM &# -4002-17,
SIC -
UIC.
1 (‘&1 ),
(131 ) % &&&" -
2807213 ( O 24, 25, 26), %*
SIC.
- * :
.1 -
-+ (0 18, 19, 20, 21, 22, 23).

100



| *

0 3
' 3-
0 1 -
1,2,3,45 STG 94L-E1G 5 ExiallCT5
6,7 1 «+ 221 » 2 1ExdIIBT4
8 Honeywell STD 930 1
9 1 Al -4061 1 1ExdIIBT4
10-1, 11-1 , .+ -1187 5 1ExdIICT6
12-1, 13-1
14-1
10-2, 11-2 AGM HMP-4002-17 5 1ExdIICT6
12-2,13-2
14-2
15, 16 , .+/ -5081 2 1ExdIICT6
17 A -1172 1ExdIICT6
18, 19, 20 «. -+ » ExiblIAT6X
21,22,23
24, 25, 26 1 HH&A-280221387 3 ExiallCT5
27
28, 29, 30 1% 17
31, 32,33
34, 35, 36
37, 38, 39
40, 41, 42
43, 44
A -4061
1 Al -4061 *x
* k- %
, %
- Al -4061:
* «1ExdII3, 4», -+, 22782.0-81,
* - -+, 22782.6-81,
0 ;
, A -4061 0 4.
, 4—, Al -4061
4
H# 0-0,04; 0-25
, 4-20; 0-5
, % +0,15
1 , °C —-60 +80

101




+ ) A/ -4061
2-+ ) Al -4061:
) C) 'R - - G-
A" -1172
1 ) -
0 )
4-20 " .3
% -
(&+4) 100 , 100# -+, 6651-94 ) -
&+4 (1), 4! (L), &&(N), Al (J) ~+,
8.585-2001 , )
A" -1172 0 3.
3_ A <1172
4
4-20
+
- 24 3 0,6
- 363 1,2
& , 3 14-36
* , 3 , 1
' % 0 -
3.
3_ A -1172:
( - 18...363; R -
V- E— ( )
+ 221
0 0
0 3 0 5 ’ «t 221 ».
5-— «+ 221 »
1 2
3 0-5; 4-20
3 # 0,16; 0,25; 0,4; 0,6; 1,0; 1,6; 2,5; 4,0;
’ 6,0; 10,0; 16,0; 25,0; 40,0; 60,0

102




0 5
1 2
, % 1-5
%*
1ExdIIBT4
& , 3 24-36

«+ 221 »

4
# n (()
«.
100
1600
$
4 —+ «+ 221 »:
— ; G- -
5—+ «+ 221 »

103




%*
) 1 %
( ),
V-, W- ) ( . 6).
6- O
—W- _V-
3 %*
, 0 « »
)
& 0
* n
+ * * 131 , +,
*
*
* ’ % ’
* %
* % 0 , % 0
* 0 6.
6— *
9 9 9 . 0 /
1 24 . 131
2 25 . .
3 13-1
4 1 p
5 2 P

104




* * I * ! )
$ " «Series-4»
«Series-4» 0 -
%* - 0 0 ,
0 " 17 + 0
3 : - GTCC
" - GTLC
(# ) :
%> , # ; - IOM;
510M.
30 - 0
17 MPIC; O I7 — Shop Operator Interface
Station (SHOIS); 0
* . ’
mn O -
#PIC;
7
17 ; :
3 - % Multi
Functional Chassis (MFC). 3 % .
% .1 % ,
* %%
Field Termination Assembly (FTA), % -
% - , % % 0 -
%
7 .+ «Series-4» (S4)
0 17 RS-422,
) , .3
% .
%* ;
- S4;
%* ,’ %* | )
(/) -
. * % 0% ( 17 ).
3 )
0
0 7.
7 - .+ «Series-4»
0
( 0 )
1 2 3 4
AS UIC (Multixarible Indicating
(Antisurge Module) Control Module) GTCC
GT SIC (Speed Indicating
(Gas Turbine Module) Control Module) GTCC

105



* * I * ! )
0 7
1 2 3 4
].S[C (Load Sharing
Indicating Control Module) GTCC
(Perform;n((::e Control MPI.C (Master Performance
Module) Indicating Control Module) 17 SHMC
SMPIC (Station Master I+
Performance Indicating 0 ’
Control Module) SHCC
# GT *
, 0 %*
Amot *
max (‘&1 );
(131);
GTCC (Gas Turbine/Compressor Control Module) — -
o %
AS, GT PC;
SHMC (Shop Master Control Module) — -
O 11}
SHCC (Shop Communication Control Module) —
0 7 . # *
I+ 0 , 0 .3 «. »
- 17
3 0 % % GT
.3) GT
+
# (" ) AS
: 0
* * , ,AS
0% (Dev) —
(&)
0 .5
*
, AS .5 )
0 « 0 » *
+ AS %
GTLC 0
# AS « » % )
«4 », &-
AS « »
") AS « » «+ ».
%
+ , ,
AS « » «

106




» (
.+ «
0
%
# AS
«+ ». 3 «
*
# AS
% .
# AS
)
0
#
7,55 #
#
17 .1
/
/
*
0,06.
%
*
5
& -
AFM —
0 ,
# "FM
0 %

»

) )- )
.3)
» AS O
« »
*
, %*
)
«
(&)
D v,
* 0p
. &
17 -
1 3,00-7,50 #
(
0
%*
)
n *
L ,
)
7,53 #
755 # %
ool
755 #
! AFM & $

107

AS

« »
« »

«+ »

AS

) O
DEV

%* & .

, DEV

0 0%

750# . #

«Series-4»



(FTOS 2 — Fault Tolerant Operating System), % -
$ , AFM, % -
: 0 -
." — OIS (Series 4 Protocol); 0 -
0
0 - ; -
(Series 4 Protocol); %*
(IOM) - (EIOM), *
(/0 Bus); %* 0
: ( ). -
( ) * .
AFM -
0 ."FM -
: IOM, EIOM, MPM.
Input/Output Module (IOM) — %* ,
. IOM % -
, % % ( «1 » -
— DC) % 0 -
.3 -
0 GTCC GTLC.
% - * , % -
FLASH $: 1# 32- ;
%* -/ ) ¢ 128 ! 32- -
7 32- %
Inmos, - (+ Motorola-#+ 68332.
%
A (CPI) % '3
! , % (PortA
PortB), % . PortA
PortB ( RS 422/RS 485) -
, ,  MOIS. ! - % :
(FLASH $: 512! 16- ); -
(FLASH $: 512! 16- ); -
$: 128! 16- A -
RS 485 (Rx, Tx 332), % % -
- EIOM. +
* «1 » (DC). -
» % IOM
, .DC % -
Extended Input/Output Module (EIOM) — - .1
* - % -
IOM EIOM. +
* EIOM «1 -
IOM.
3 -
Motorola — #+ 68332, % :
. FLASH $: 512 I 16- ; -
FLASH $: 512! 16- ;

108



: %* (/) ¢ 32! 16-
; -1 % 128! 16- ;
. *
- , 0p* ’
RS485 (, , R -332) #+ 68332 : -
0 GTLC, GTCC.
) ( ) 0 . % $
' / , EIOM %
- ( 0% , , 0% ,
).
Main Processor Module (MPM) — 0 ,
0 (Machine Communinication Control (MCC)).
! 0 : 0 -
IOM, GTCC GTLG; +"/ *
7 32- %
, 805" «lnmos». ! % % % :
FLASH $: 256! , 32- ;
(+) % :
, - % -
a % % % ## .
0 ( # P#
), % : ( ) 0%
() (: ) 1
, * %
, %* : - =
% % ‘3t .
! ) #P# % , %* -
, % : ) ) -
n 3 _ ( -
10 #£.0 ), Port A, Port B ( 38,4! ) —
o EIOM * 2. 24 3, i
% L& -
53.
() ) (G 0
) : (-
) )
m_ * . n
) % % ,
9% L

Gas Turbine +ompressor Control (GTCC) — - -

0 (0 ).
1
’ (GT);
(AS);
" (PC).
+ %
% . & 0 -
#. ", ,
( ) : :
* ; O ;

109



* * | * | )
1 0 GT+C %
Gas Turbine Logic Control (GTLC) — -
3 GTLC 0 IOM (
) EIOM (
L /
3 IOM %
, %* 0 % "
+ 0 %
; * 0 ;
, 0 0 ,
0
GTLC. 6
0 . % %* "
%*
%* 0 8
: 8- GTLC-GTCC
+ +
[} [}
1 20 |1 0 * +,
2 21 |+ 0 GT
* +! l
3 22 |31 81
4 23
5 24 %
6 ") 25 %
; . % |t % AS, GT, PC
& ™
8 * +, 27 t
9 » a1 28 |1, #
10 * &1 29 |/ #
11 30 |/
12 31 |/
! )
13 32 :
GTCC GTLC
14 » 33 %
15 34 % "
16 %* 35 [+ 0 AS
I %* . %
17 * +, 36
AS PC
18 37 |+ 0 PC
19 38

110




/

! % 0
% EIOM ()
3 GTLC

(Loadder logic). CPI

512 (). 3
2 )
0 )
GTLC EIOM
% , *%
+32762), () (
(DRM); - (/0).
+) %
) %
+* O
( )
) 0
) A

Field Termination Assembly (FTA) —

& FTA
% %*
SFTA %
GTCC;
FTA-43 %
(+t) )
, %~
. FTA-52
FTA-62
& * %$
- 0
C1)
) *

GTLC, GTCC

.! , GTCC GTLC
FTOS2 SEQUENCE, -
, 240 .
(CPI),
% (+ 486, -/
% DOS. GTLC
WOIS (
OIS ( ). #
9- $ )
GTLC LLE -
(CR, SP) %* ( —-32762
)i DRUM (16x16)
, WOIS. 0 ,
(customer subroutine (CSR)). '
, . DRUM -
.- 0 16x%16, -
16. ;
$
«Series 4» $ -
0 :
: % -
FTA:
6 -
) ) 0 -
, 16
(
G ) 4-20 " )
4-20 " 0-5 3;
19 0 $ -
0
18 -
$ -
( % ).
4510-$
* -
% 0 «-* ».
0 +' .

111



* * | * | )
3
1, % %* ) -
* 0
2 * 0
)
0 -
n , )
3 ] 4 -
% % ,
Workstation Operator Interface Software (WOIS).
1 % %
(DigiBord). - 0 % -
0 # ODBUS. = )
*%
TOOLBOX, % , %
LAPTOP ( NoteBook), % COM2 %
* 0 , % ( 8)." % -
, ¥ 0 *0
* 0 SHOIS (Shop Operator Interface Station).
3 0 0
* % -
3, 0 0 ( -
) , 0 0 «Series 4», 0
(/) 10
%* ( )1 - 1 &- I
) : ) !
% ( "+ ).
Indication module (IM) — 0 -
0 0 6 , -
.- M, , , -
% : * & )
« - ».
Machine Operator Interface Station (MOIS) — O "
(0 ) - ) -
0 -
«Series 4».
MOIS % % -/ 16 M -
%* MS WINDOWS 95 (MS Windows 3.11 MS Windows for
Work Groups), WOQOIS,
& . 7 +'/ I+ .
*—= ok
(- )
(6! ), %* % 0 % ,
0
( + il El El ( -)1 O -
, 0
0 ,

112



% . 0 -
* i _ )
‘ ! # )
6! .- 0
7-+ +/ I+
" ISaGRAF
+ ISaGRAF :
Workbench ISaGRAF Target. +
Windows- , % %
%* 0 (-+ ) Windows 95/98/NT.
0 )s %* ,
ISaGRAF.
8 ISaGRAF
0 0 /
0
)
3 *
MODBUS,

113

ISaGRAF.

ISaGRAF

ISaGRAF-

ISaGRAF.



ISaGRAF, % 0
$ %
/ . 0 %

+
3 1ISaGRAF

* %
.+ IEC 61131-3
(SFC, FBD, LD) (ST, IL)
- (Flowchart). 3 )

% % $

SFC — 0
%

FBD —

: ) :

(Languare — New Program), (

(Dictionary — Global variables) (
, , 0 ;

Verify). )
%

ST
ST (Structured Text) —

ST -) ST

( , «>«

«)». |

114

O o

%

(SCADA). 1

, ISaGRAF

* %

ISaGRAF (File — New). 3

«

(«;»).

(-+),

%

%

%

«(«



- ST:
: (variable:=expression);
0 ;
0 (IF, THEN, ELSE);
(CASE);
(0] ) (FOR, WHILE, REPEAT);
%* (RETURN, EXIT);
0 SFC.
=K —
< >=<0p >,
( :
NOT, AND, OR, XOR.
<, >, =, <=, >z,
- RETURN
RETURN * .3 0
SFC RETURN 0
- IF-THEN-ELSE
If < > then < 1>: end_if.
$ ), * ,
* | # «% » & -7-16
: )
*
« » 0
« 0 » %*
10 ;
% 0 «" »;
% ) ;
% (&+ );
% (& );
« - » 0,12 #
9 4
20 9 b5;
9 1;
9 4
Amot;
% 0 « Lo
% ) : :
% " 9 6 )
%
, 5 30
0
3 % 31
2600 ./
. ) : ;
% 3 );
% ;
% ") .
31 5900 ./
% 0 -« oo
% 0 -« 0 ».

115



« »:
«# »;
« 0 » « 0 - »;
2;
«! 2 » 6 .
6 * « 0 -
» « ».
)
" ((& » * ((! -
0 » «H » «& »
+"/ %* %
" « »,
0o
, " 0 % « =3 » -
300 ;
300 , -
«- » % 12+, -
9;
, 12 +! , 13 1300
J . +, 300 J . % 6 1 % 300-
«- "o»;
«+ », 51 -
05# ;
«- "o»,
% & :
% +, % &+ ;
% 31 "
, * «4 ».
/* !* *
)
9 6
9 1
9 1
9 4
9 4
9 5
9 5
3% )
3% ) 3-/
3%
- % ) 3-/
- %
3% &+
3% &/

116




* * | %
3 % &+
3 % &
3 % )
3 %
- %
3% 0% «" »
3% 0% « o
- % 0% « o
3% 0% « 0 »
3% 0% « o - »
- 9 2
9 6

3% 0% « »
3% 0% «& »
- 9 6

9 2
3% «=3 »
3% 0% «- »

9 12
- 9 9

9 6

91
3% 0% «+ »
- 95
3% 0% «- »
3% 0% «4 »
3 % 10
3 % 20
3 % 30
3 % 300
3% « ."o» 300
3
! « » PUSK
+ 10
+ 20

117




30
300
300
«# - »0,12# dP_0.12
9 4
91
95
9 4
Amot
* 2600 ./ . n2600
* 5900 ./ . n5900
«H# »
92
9 2
9 6
« 0 »
« »
9 6
9 6
9 2
9 2
% 0
= * 300 ./ n300
= * ,31 1300 ./ n1300
1 05# dP_0.5
= * o ./
= * 31 0 ./
3.0, + -3, + 1...3
) %
: L+ 3- « ./ », 2016. — 135
3.0, + -.3.,+ 1...
-1
1 -2 ,2016.-78
3.0, + -3, + 1..."°
. - , 2019. — 128
(.+., 6 ..
—H . L& , 1991. — 200 c.
+ -.3. - 0 0 ) 0
: =
: 1 -2 ,2013.-336
+ A+ 0 —H & 1990. — 201 c.
8. ]+ 0 0
0 1l # % 0 .—1997. -9 3.-C. 93-96.

118




* * | * | )
8. 5 3.3. [ ! #+  # $ /I -
"/ .—1999. -9 9.-C. 63-65.
9. &". + * 0 «, » Il -
"/ .—1999. -9 10.-C. 23-26.
10. 3.1, + " -
/I .—1998. -9 11. -
C. 66-68.
11. ! .3, + -.3."
. + 0 -
/ | # -
0 (25 2016 , ); * L, HL+ -
: + , H., 2016. — +. 21-29.
12. ! C I - 3. # 0
Il & . , ( -
).—2016.-9 2.—+.179-197.
13. ! .3, + -.3." / -
( /l. -15)/ + 3 -
- 0 «, -
, » (17 % 2016 , -
). — , 2016. — +. 84-95.
14. ! RGN -.3.3 0 0 -
; [+ -
0 «Cognitio» A4CC# -
0 «" 44C » (31 % 2016 ,
H ). —#H . # 0 «Cognitio», 2016. — +. 45-48.
15. ! C I -.3.- 0 -
0 -
I/ 0 - % ( - -
). —2016. -9 8.-+.158-165.
16. ! .3, + -3, ( +.(.3
Il - -
.—2016. -9 4.-+.8-12.
17. ! 30 ( 3.4+, + -.3.! 0 -
! + /I &
& O .—2016. -9 7/2016. — +. 64-68.
18. ! ..3., + -.3." ) N -98
. Il & , ) -
( ). —2016. -9 3.-+.40-51.
19. ! ..3., + -.3." ) . -98
. H# 0 Il &
, . ( ). —2016. -9 3.-—+.52-72.
20. ! .3, + -.3." ( -
| + - 0 0 « » XX
# - 0 « XXI »
(13 2016 , . 4 ). — 4 - 0 0 « », —
=.2.—+.22-29.
21. ! 3.4 # 1
& .+ .—2016.—-,.2.-9 4.-+.31-33.
22. ! C I -3, - ! " .+ -
. -13/ /& . , -
( ). —2016. -9 4.-+.120-133.
23. ! 230 ( +.(., + -.3. : -
Il - -
.—2017. -9 1.—+.47-50.
24, ! 230 ( +.(.,+ -.3.-0 : -
0 /. 0 - % -
( - ).—2017.-9 1.—+.127-132.
25. | 30 J" 3 /I
& , , ( ).—2017.-9 1.-+.89-110.
26. ! C I - .3. 0 2 -8 I -
.—2017.—,.2.—+.133-141.
27. ! 230 ( +.(.,+ -.3.- ) -
0 Il &

.—2017.-9 2 (70). - +. 55-62.

119



28.

29.

30.

31.

32.

33.

34.

35.

36.

10.

11.

12.

13.

14.

! 30" 0 &
, O ( ). —2020. -9 1.—+.158-182.
! .3, + -3.& 8 .-
%* 1( .—2020. —, . 4. —+. 69-76.
! 3., + -3. 0
I ( .=
2020. —, . 4. —+.77-82.
! ERCINE S -.3.,
« »(.! )1 ( .—2020. -, .4.—+.83-88.
& A+ #."., 3.6." -0 -
0 1 .—1998. -9 10.-C. 15-19.
+.&. [ I - 0 $ -
0 I+ 0 .—1997. -9 2.-
C. 66-68.
+ -.3. 0 -
. .+ 0 «. » 3 -
- .—2013. -9 692/2013. — +. 91-95.
+ -.3.,; 1.1.# ) -
& .. .&0 .—2013. -9 10/2013. — +. 64-71.
Savenok O.V., Kusov G.V., Likhacheva O.N., Al Maari Majd. To the question about geological

and environmental problems of exploration and operational drilling for oil and gas // International
Educational Applied Scientific Research Journal (IEASRJ). — Nov 2017. — Volume 2. — Issue 11. —
P. 6-11.

References

Aliyev V.K., Savenok O.V., Sirotin D.G. Influence of reliability of oilfield equipment on ecological
safety of development of northern oil and gas fields. — Krasnodar : Publishing House FGBOU
VPO «KubGTU», 2016. — 135

Aliyev V.K., Savenok O.V., Sirotin D.G. Increase of wear resistance of the associated parts of oilfield
and drilling equipment: a training manual. — Krasnodar : Publishing House — South, 2016. — 78 .
Aliyev V.K., Savenok O.V., Sirotin D.G. Environmental safety in development of northern oil and
gas fields. — M. : Infra-Engineering, 2019. — 128

Revizin, B.S., Larionov |.D. Gas-turbine plants with compressors for gas transport. — M. : Nedra,
1991. — 200

Savenok O.V. Optimization of Functioning of Operating Equipment for Increase of Efficiency of
Oilfield Systems with Difficult Production Conditions. — Krasnodar : South Publishing House,
2013. - 336

Sedykh Z.S. Operation of GPA with gas turbine drives. — M. : Nedra 1990. — 201

Berman R.Y. [et al.]. Modern Shop Automation Systems for Gas Compressor Station // World of
Computer Automation. —1997. -9 3.-— . 93-96.

Eliseev V.V. [et al.]. MSCM complex on the objects of gas industry // Industrial ACS and control-
lers.—1999. -9 9.- .63-65.

Zakharov N.A. Mnemonic board control system of «Tulla» compressor station // Pro-industrial
ACS and controllers. —1999. -9 10. - . 23-26.

Ivchenko V.D., Samarin A.l. Construction of fail-safe automatic control systems for gas turbine
engines // Devices and control systems. —1998. -9 11. - . 66-68.

Kusov G.V., Savenok O.V. Automated control system for associated petroleum gas treatment
unit: Modern trends in the development of oil and gas and machine-building industries / collection
of scientific papers on the materials of the | International Scientific Conference (May 25, 2016,
Perm); under general editorship T.M. Sigitov. — Perm : IE Sigitov T.M., 2016. — . 21-29.

Kusov G.V., Savenok O.V. Modernization of the low-temperature separators at the Urengoy gas con-
densate field // Nauka. Technique. Technologies (Polytechnic bulletin). —2016. -9 2.—- .179-197.
Kusov G.V., Savenok O.V. Analysis of the gas treatment system at the Urengoy gas condensate
field (by the example of UKPG-15) / Collection of scientific papers on the materials of All-Russian
scientific-practical conference «Theoretical and applied research in the field of natural, humanitar-
ian and technical sciences». (June 17, 2016, Pro-Kopievsk). — Prokopyevsk, 2016. — . 84-95.
Kusov G.V., Savenok O.V. The influence of automation and control systems on the reliability of
the systems of collection, preparation and transport of gas / Collection of articles of the interna-
tional research organization «Cognitio» on the materials of the XCGternational Scientific Confer-
ence «Actual problems of science of the XXI century» (July 31, 2016, Moscow). — M. : Interna-
tional Research Organization «Cognitio», 2016. — . 45-48.

120



15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Kusov G.V., Savenok O.V. Justification of the exponential distribution law applicability for the reli-
ability assessment of the block automated oilfield equipment // Gornyi Informational and Analyti-
cal Bulletin (scientific and technical journal). — 2016. -9 8.- . 158-165.

Kusov G.V., Savenok O.V., Beketov S.B. Selection and justification of the reliability indicators of
the block automated oilfield equipment // Equipment and technologies for oil and gas complex. —
2016.-9 4.— .8-12.

Kusov G.V., Bogatyrev V.S., Savenok O.V. Failure classification and analysis of the technological
oilfield equipment operation in the Far North conditions // Oil. Gas. Innovations. — 2016. —
9 7/2016.— . 64-68.

Kusov G.V., Savenok O.V. Analysis of Gas Treatment Efficiency at Gas Treatment Unit-9 of
Yamburg Oil and Gas Condensate Field. Technological part // Science. Technique. Technologiya
(Polytechnical bulletin). —2016. -9 3. - . 40-51.

Kusov G.V., Savenok O.V. Analysis of Gas Treatment Efficiency at Gas Treatment Unit-9 of
Yamburg Oil and Gas Condensate Field. Upgrading of the gas drying apparatuses // Science.
Technique. Technologies (Polytechnic bulletin). —2016. -9 3.- .52-72.

Kusov G.V., Savenok O.V. Analysis of gas collection and preparation system of Bovanenkovo
local birth / Collection of articles of scientific-information center «Znaniye» on the materials of the
XX International distance learning scientific-practical conference «Development of science in the
XXI century». (December 13, 2016, Kharkov). — Kharkov: Scientific-Information Center «Znanie». —
Part 2. — P. 22-29.

Kusov G.V. Characteristics of gas collection and preparation system at the Bear deposit // Scien-
tific forum. Siberia. — 2016. — Part 2. —9 4.— .31-33.

Kusov G.V., Savenok O.V., Odunlami Kazim Alan. System of gas gathering and preparation on
the example of UKPG-13 of Urengoy gas condensate field // Nauka. Technique. Technologies
(Polytechnic bulletin). —2016. -9 4. - .120-133.

Kusov G.V., Beketov S.B., Savenok O.V. Reliability research of the block automated bath technologi-
cal installations // Equipment and technologies for oil-and-gas complex. —2017.—9 1.— . 47-50.
Kusov G.V., Beketov S.B., Savenok O.V. Estimation and ways to increase the reliability of the
systems of automation and control of oil and gas production // Gornyi information-analytical bulle-
shade (scientific and technical journal). — 2017. -9 1.—- .127-132.

Kusov G.V. [et al.]. Analysis of arrangement of Vyngayakhinskoe oil and gas field // Nauka. Tech-
nigue. Technologies (Polytechnic bulletin). —2017. -9 1.-— .89-110.

Kusov G.V., Savenok O.V. Reconstruction of the Yuzhno-Yagunskoye oil field // Bu-latovskie
readings. — 2017. — Part 2. — P. 133-141.

Kusov G.V., Beketov S.B., Savenok O.V. Justification of the reliability and efficiency indicators of
the means of automation of the gas gathering and preparation systems operation // Science and
technology in gas industry. — 2017. -9 2 (70). — .55-62.

Kusov G.V. Analysis of the associated petroleum gas utilization technological solutions // Sci-
ence. Technique. Technologies (Polytechnic bulletin). — 2020. -9 1. - .158-182.

Kusov G.V., Savenok O.V. Low-pressure oil gas: volumes of production and complications arising
during its collection and preparation // Bulatovskie readings. — 2020. — Part 4. — P. 69-76.

Kusov G.V., Savenok O.V. Principle of collecting and preparation of low pressure oil gas with the
use of the hydraulic jet compressor units // Bulatovskie readings. — 2020. — Part 4. — P. 77-82.
Kusov G.V., Savenok O.V. Technologies of collecting and preparation of low pressure oil gas with
the use of hydraulic jet compressor units on the example of oil gathering station «Romanovo»
(Kaliningrad) // Bulatovskie readings. — 2020. — Part 4. — P. 83-88.

Nikonenko 1.S., Balavin M.A., Shvabsky V.L. Aggregate and workshop complex of the gas-
compressor shop control // Devices and control systems. —1998. -9 10. - . 15-19.

Prodovikov S.N. [et al.]. Experience of automation of complex industrial objects on the example of
gas compressor stations // Modern technologies of automation. — 1997. -9 2. — . 66-68.
Savenok O.V. Prospects for rational use of associated petroleum gas in Russia // Gas industry.
Special issue of the journal «Gazovaya Promyshlennost»: Higher education science — oil and gas
industry. —2013. -9 692/2013. — . 91-95.

Savenok O.V., Sharypova D.D. Methods and technologies of processing and efficient use of as-
sociated petroleum gas // Petroleum. Gas. Innovations. — 2013. —9 10/2013. — . 64-71.
Savenok O.V., Kusov G.V., Likhacheva O.N., Al Maari Majd. To the question about geological
and environmental problems of exploration and operational drilling for oil and gas / International
Educational Applied Scientific Research Journal (IEASRJ). — Nov 2017. — Volume 2. — Issue 11. —
P. 6-11.

121



/1! 550.832
+$ /
& 7 0

;- % -/

& -'4:%

%2 1 $

& 82

clejejele
SUBSTANTIATION OF PETROPHYSICAL AND INTERPRETATION
WELL LOGGING MODELS OF CHOKRAK RESERVOIRS

OF THE NOVAYA FIELD

= I # %

" .3 ,

9 1& ;

316 % - : ., %
0-75 .-

122

%

%

/6

Leshkovich Nadezhda Mikhailov na
Senior lecturer

of oil and gas engineering department
named after professor G.T. Vartumyan,
Kuban state technological university

Annotation . The article shows that accord-
ing to the data of prospecting seismic
exploration, it was revealed, and on the
basis of offshore operations common
depth point method with the involvement
of other geophysical methods of electrical
exploration, gravity and magnetic pro-
specting was detailed (its location and
dimensions were specified) and prepared
for drilling the Novaya area. This structure
is located in the southeastern part of
Temryuk Bay, in the coastal-marine transit
zone, and in tectonic terms on the south-
ern edge of the Indolo-Kuban trough in the
area of diapir tectonics development. A
description of the geological structure of the
area of work, stratigraphy and lithofacies
characteristics, tectonics, oil and gas content
and hydrogeological conditions of the
Chokrak deposits have been performed. The
substantiation of complex interpretation of
well logging data in terrigenous deposits of
the West Kuban trough, determination of
porosity and saturation of productive reser-
voirs in well No. 1 Novaya, as well as justifi-
cation of petrophysical models and compila-
tion of field-geophysical characteristics of
Chokrak reservoirs on the Novaya field were
carried out.

Keywords: geological structure of the
deposit; stratigraphy and lithofacies char-
acteristics; a complex of laboratory and
field-geophysical studies in well No. 1
Novaya; technology for complex interpre-
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tion of petrophysical models of Chokrak
reservoirs; field geophysical characteris-
tics of the Chokrak reservoirs.
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" . 3 - | Annotation . The article discusses the
3 _ | geological and commercial characteristics
of the Varandeyskoye field. General infor-
) mation about the deposit, tectonics and
) stratigraphy of the section are given; in-
formation on the state of productive for-
% . % Opx _ ma_ltions, cor_nposition a_md prope_rties of
fluids saturating productive formations, as
well as the main properties of oil, gas and
) 0 - | water are presented. The current state of
development of the Varandeyskoye field is
described on the basis of the operation
design and the development process flow
chart.
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" .3 * : - | Annotatio n. Nowadays, the use of contin-
) 0 . uous coiled tubing strings is gaining popu-
6/ ! ’ larity all over the world in drilling, complet-
0 ~ | ing, operating and repairing wells. Due to

. ( its high performance, ease of adaptability

) 0 , - | and environmental benefits, coiled tubing
* ) has become an effective tool in the past

years from a conventional well cleaning

tool in a multitude of applications in oil and
) - | gas field operations. These benefits of
coiled tubing in turn translate into econom-
0 ! ic performance, providing significant cost
Y % ’ savings. Field experience shows that
N 0 ) ~ | coiled tubing rigs can in many cases re-

, % ) % . | place workover rigs and often drilling rigs.
Thus, technologies based on the use of
flexible pipes carry the future of the oil and
gas industry in all producing countries and
) ) T solve the important problem of maintaining

) ) %* the volume of hydrocarbon production,
, * - | protecting the subsoil and the environment
0p* % % by increasing the efficiency of well worko-

vers.

* : Keywords: equipment for underground
well workover using flexible pipes; well
workover and workover units using flexible
pipes; a set of equipment located on two

; , : - | specialized vehicles; units mounted on
0 : , - | serial automobile chassis; wellhead
equipment; hydraulic calculation of sand
. . plug washing; general overview of coiled
) : tubing technologies.
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- | Annotation . The article provides a geolog-
ical and field characteristics and an analy-
sis of the development system of the
Surkovskoye gas condensate field, dis-
covered in 1977 and in terms of the
amount of hydrocarbon reserves related to
the average. The geographical location of
the Surkovskoye field and the history of
the field development, as well as the geo-
- | logical structure and gas content of the
field are considered. The analysis of tech-
nological indicators of development, anal-
ysis of the history of development of the
Surkovskoye gas condensate field and
analysis of performance indicators of the
well stock are presented. The analysis of
the results of gas-hydrodynamic studies of
wells and reservoirs is described.

Keywords: geological and commercial
characteristics of the deposit; field devel-
opment history; geological structure and
gas content of the field; analysis of techno-
logical indicators of development; analysis
of the history of field development; analy-
sis of well stock performance indicators;
analysis of the results of gas hydrodynam-
ic studies of wells and reservoirs.
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Annotation . The technological mode of
operation of gas (gas condensate) wells is
understood as maintaining conditions at
the bottom of the wells that ensure com-
pliance with the rules for the protection of
subsoil and trouble-free operation of wells.
In some cases, when natural conditions do
not impose restrictions on the value of well
production rates, the production from wells
is set based on technical and economic
calculations or the needs of the consumer.
One way or another, the technological
modes are limitations that must be taken
into account when operating gas and gas
condensate wells. Some technological
modes of well operation can be expressed
by mathematical formulas (modes of main-
taining the maximum permissible pressure
gradient at the bottom of the well, the
mode of the permissible drawdown per
formation, the mode of a given well flow
rate, etc.). Other technological modes of
well operation are based on certain princi-
ples that determine the limitation of the
flow rate or bottomhole pressure (techno-
logical modes that ensure uniform ad-
vancement of the gas-water interface, the
maximum duration of waterless well opera-
tion, etc.). The article analyzes the techno-
logical modes of wells operation in the
Surkovskoye gas and condensate field.

Keywords: technological modes of well
operation; constant gradient mode; per-
manent drawdown mode; constant bot-
tomhole pressure mode; constant well
production rate; constant wellhead pres-
sure mode; constant flow rate mode;
change in the technological mode of well
operation during development.
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Annotation . Of all the variety of problems
that can be solved when drilling deep wells
for various purposes, one of the first plac-
es belongs to drilling fluids (flushing flu-
ids). This is determined not only by the
special importance of the technological
functions of the solutions, but also by the
fact that they are the environment in which
the processes of destruction of rocks at
the bottom hole and formation of the well-
bore take place over a long period of its
construction. The rate of penetration, pre-
vention of complications and accidents,
the durability of drilling equipment and
tools, successful separation of layers, the
efficiency of development of productive
horizons and, ultimately, the effectiveness
and cost of drilling operations depend on
the compliance of drilling fluids with the
geological and technical conditions of
drilling. Modern flushing fluids are multi-
component systems, the technology of
preparation and control of the properties of
which are now acquiring more and more
independent scientific and practical im-
portance when drilling deep wells for solid,
liquid and gaseous minerals.
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Annotation . The Astrakhanskoye gas-
condensate field is a difficult hydrocarbon
field to develop. The Astrakhanskoye gas-
condensate field is characterized by
anomalously high reservoir pressure, high
reservoir temperature, high content of acidic
components in the composition of the res-
ervoir fluid, as well as a complex geological
structure of the reservoir. Due to these
features, the development of Astra-
khanskoye gas-condensate field is impos-
sible without measures to stimulate the flow
of gas to the wells. The technologies used
to stimulate the inflow should help to im-
prove the filtration and capacity characteris-
tics of the reservoir, eliminate clogging of
productive layers, minimize corrosive ef-
fects on elements of underground equip-
ment, intensive removal of reaction prod-
ucts, prevent their accumulation, etc.
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Annotation . The article describes the geo-
logical field conditions for the application
of enhanced oil recovery methods in the
North-Tarasovskoye oil field. General
information about the field, the geological
structure of the field and deposits, as well
as the oil and gas content of the North-
Tarasovskoye field are given. The physi-
co-lithological characteristics of reservoirs,
characteristics of thicknesses and filtra-
tion-capacity properties of productive lay-
ers are considered. The characteristics of
fluid displacement, relative phase perme-
abilities and capillary properties of rocks
are shown. The properties and composi-
tion of formation fluids and hydrocarbon
reserves are given.
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" .3 * - | Annotation . The article analyzes the cur-
+ _ _ | rent state of development of the North-
Tarasovskoye oil field. The main stages of
- ) ~ | field development design are described
and an analysis of the structure of the well
) 0 . , | stock and indicators of their operation is
0 _ | presented. It is shown that the main re-
serve in the field of rational field develop-
) ~ | mentis a more efficient use of the operat-
) 0 ) ing fund; when carrying out geological and
- ) - | technical measures, it is possible to put
0% Op* ) _ | into operation the wells of the passive
production fund. Comparison of design
and actual development indicators, as well
) as analysis of oil reserves recovery and
) analysis of the efficiency of the imple-
mented development system are consid-
ered. It is shown that the field is being
developed at a low rate and by now the
1% & . rate of withdrawal has decreased to 1 % of
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Annotation . The article considers models
6 _ | of forming an effective logistics system.
The logistics system not only includes
functional areas, but also interacts with

0 » | management functions such as planning,
0 . - | organization, and control. Planning in
logistics systems is considered as a func-
tional area of activity of firms and consists
of several aspects: company placement,
) warehouse network planning, warehouse
- | cargo handling system, packaging, pro-
duction planning, equipment selection and
transport model.
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Annotation . We have Studied a humber of
factors that will help identify the popula-
tion's need for this bus route. However,
not all factors can be taken into account in
advance, so existing routes should be
subject to increased availability. The work
of this route was evaluated, the complete
route network of urban passenger auto-
mobile transport in Krasnodar and the
main indicators of this route were studied.
The route is characterized, the current
passenger traffic on this route is calculated
and analyzed, and its technical and opera-
tional characteristics are determined.
Measures are proposed to improve acces-
sibility for the low-mobility population,
which will increase the attractiveness of
this route and the entire urban passenger
network for all categories of the popula-
tion, including the low-mobility population.
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senger traffic, passenger turnover.



* * | * ] %
-$ ! ,
9
L
1 0 %*
-) 0 ;
- %
3 0 %
, ) 0 ’ ,
9 11
2 80 , = , 1#
40- b ' b - 0 b ; & 1 '
. + b " b b " -" b 70 - b
! % « =
( .2 ) «; » ( ) ,
1 17,11
18,49 0
9 11 ) )
- $ % o
(! 13), ,7 «. » (. + 337),
3 * .+ 267), ! ./ ( .! 135), ,7 «7
( .! 176), «! » (L] 157), «1
( .! 190), «" » (! 169), !- = * o]
- a# 99), !
0 91 +.3.- @a# 167).
] — --- «! » *
+ " 320412. & 22 0 +
+ 911 1.
1—+ 911

364



11

CoNOO~ONER

% 0

%*

%
[5, 6].

N—
o o

~—
o

) 0
) 0

B 4 = 4 = —

w

7, 8].

%

%*

72 25

365

( 1 1 1 -
( 1 1 1 0 l . ) 1 -
0
, [3, 4].
* 9 11.
0 ,
* -
+ .
+
.
0 0 -
% .

' 911
) ) -
) 0 ; -
) 9 11 -

+ + 17 O
. & * -
+
%o -
/ -
* -
) .
0% + -
" 320412 #' 206,



). —2016. -9 1.—+.52-54.

366

* * | * | ' $
&
, . H# -206
)
3 —
A
% ,  %* % *
% , )
Webasto. #
:67-87 /.
+ 15 0
+ , )
% . &
* ) 0 )
1 ) %
’ ) 1 ) 0
) ) %
& )
0
5*
« » 62
«' » 26 )
$ [9].
/
*
0 ., #.& , 0
% %
*
.3 )
--- «! » * ,
% , + ,
« », )
[10].
1.3 -) 0
+
2.
9 11.
3. +
4. %
" 320412 #" 206 (
0 ). « »
1 % ", & +.6.3
I/ , O -)
* .—2014. -9 11-2.—+.269-271.
2 % ", & +.6., + . 0
ne& ., ., (



10.

10.

% "L, & +6., + e 0 -
/. «&
1./ » —2014. -9 1. -+.54-62.

% "L+ 4B 0 : . -
! : L+ 3- « », 2016.

! , .3, & +.6., + A+ 0

% Il

' «& 1./ » —2015. -9 2.—
+.96-103.

! | g : L= -
: L 3- « ./ », 2019. - 271

! , 3., ! &, & +.6. + 0 ) 0

: =1 : L+ 3- « ./ », 2018. - 247 .

& +.6., + Ao
! - - /
# - 0 DH
0 % -
«,% -
» / " )
- " ) &.+. .—2014. — +.182-186.
& 3.3. ] - -
# %* -
0 /| + # .
0 ; . ".&.—2015. — +. 112-116.
& +.6., + A4+ E.C.
! Il & ., ., (

). —2013.—-9 3.—+.72-73.

References

Izyumsky A.A., Nadiryan S.L. Introduction of the automated system of transport logistics at motor
transport enterprises // Humanities, socio-economic and social Sciences. — 2014, — 9 11-2. —
P. 269-271.

Izyumsky A.A., Nadiryan S.L., Senin |.S. Application of simulation modeling in the field of
transport flow modeling // Science. Engineering. Technology (polytechnical bulletin). — 2016. —
9 1.-P.52-54.

Izyumsky A.A., Nadiryan S.L., Senin I.S. Application of network architecture of information sys-
tems in the car // Polythematic network electronic magazine «Scientific works of the Kuban state
University». — 2014. -9 1. - P. 54-62.

Izyumsky A.A., Senin |.S. Modeling of transport processes : textbook. — Krasnodar : Publishing
house FGBOU VO «Kuban state University», 2016.

Konovalova T.V., Nadiryan S.L., Senin |.S. Features of information support for the activities of
motor transport enterprises to improve traffic safety // Polythematic network electronic magazine
«Scientific works of the Kuban state University». —2015. -9 2. - P. 96-103.

Konovalova T.V. [et al]. Analysis of transport systems. textbook. — Krasnodar : Publishing house
FGBOU VO «Kuban state University», 2019. — 271 p.

Konovalova T.V., kotenkova I.N., Nadiryan S.L. Ways to assess the effectiveness of road traffic
management : textbook. — Krasnodar : Publishing house FGBOU VO «Kuban state University»,
2018. — 247 p.

Nadiryan S.L., Senin I.S. the Main directions of prevention of child injuries in the Krasnodar terri-
tory : Transport and transport-technological systems / materials of the International scientific and
technical conference; Ministry of education and science of the Russian Federation Federal state
budgetary educational institution of higher professional education «Tyumen state oil and gas Uni-
versity» Ural interregional branch of the Russian Academy of transport (Uro RAT); Responsible
editor N.S. Zakharov. — 2014. — P. 182-186.

Nagorny V.V. [et al]. the Main directions of increasing the capacity of the street and road network
in large cities : Metalworking complexes and robotic systems-promising areas of research activi-
ties of young scientists and specialists / Collection of scientific papers of the International scien-
tific and technical conference; Responsible editor Grechukhin A.N. — 2015. — P. 112-116.
Nadiryan S.L., Senin |.S., Sklyar E.C. Prevention of child injuries in preschool institutions of the Kras-
nodar territory // Science. Engineering. Technology (polytechnical bulletin). —2013. -9 3. -P. 72-73.

367



/1! 69.059

$ & &--06

& 2/1 6 $ -36%

QOO
REINFORCEMENT OF FLOOR SLABS

FROM PUSHING THROUGH WITH HILTI HZA-P RODS

sheshukova_mary@mail.ru

" .3
0 0

Hilti HZA-P. 3
0 H
H H 0
) : )
*
0 %
0 , ¥
) * % *
1 5
% $
) ;
. ’*
$: 0 ;
0 . )
, *%
% [2, .59].,
: )
) ,
%

368

%

%

* %

HILTI HZA-P

Sheshukova Mariya Andreevna
Student,

Kuban State University of Technology
sheshukova_mary@ mail.ru

Annotation . This article provides detailed
information about traditional methods of
reinforcing floor slabs: increasing the pe-
rimeter of the floor slab penetration, exter-
nal reinforcement with composite materi-
als, increasing the calculated height of the
floor slab and additional transverse rein-
forcement. The main features of these
amplification methods are also given. The
modern method of strengthening floor
slabs from pushing Hilti HZA-p is consid-
ered. The article describes in detail the
procedure for calculating this method of
reinforcement, design requirements and
production technologies, and also indi-
cates why this method is better than tradi-
tional methods of strengthening slabs.
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" .3 - | Annotation . Articles analyze the transient
characteristics of a sixth order systems:
11 with six-time solution [1]; with five-time
[ ]' “ | solution and one-time solutions [2]; with
% c % four-time solution and double solution of
[2]; % c the characteristic equation [3]; with four-
0% [3]; c % - | time solution and two one-time solutions
0 [4]; with two triple solutions [5]; with triple
c %o [4]; - iution.  doubl i g .
% 5)- % solution, double solution and one-time
0 [ ]' 0 solution [6]; with triple solution and three
% % one-time solutions [7]; with six one-time
[6]; % solutions of the characteristic equation [8].
% [7]; % % Th_|s _artlcle an_alyzes the tran5|ent_ charac-
gl 3 % teristics of a sixth order system with three
[ ] 0 " | double solutions of the characteristic
- | equation.
% Transitional characteristics of sixth order
& _ | systems with three double solutions of the
% _ | characteristic equation with a zero degree
° polynomial and a first degree polynomial in
numerator of transfer function are found.
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% * _ | terms of speed diagram of displacement of
the executive body of a DC drive with an
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The algorithm for determination of pa-
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Annotation . The main purpose of this
article is to develop a technology of recov-
ery, lost their fertility, saline, fossilized, and
turned into swamps, soils, by adding a
mixture of slag formed during the combus-
tion of solid waste, sludge formed during
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treated with spent 5-10 % &N- acid. It
was found that out of 100 gr. slag formed
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% - | Annotation . Considered topical issues on
the activation of scientific, cognitive, lan-
guage, speech, and communication activi-
ties of students of technical specialties in

0 « the classroom on the subject «Russian
». language and culture of speech».
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% - | Annotation . Considered current training
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- | Annotation . The article reveals the con-
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