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MEPOITPUATHUA 11O ITIOBBIIIEHUIO ITPOU3BOAUTEJIABHOCTU TPYIA
HA HPEANNPUATUN YEPE3 ABTOMATU3ALINIO ITPOU3BOJACTBEHHBIX
MPOLECCOB (HA TIPUMEPE OOO «JIEHUHOI'OPCKPEMCEPBHUC»)

3AKHUPOB Pa3uab PunaroBuu
Marucrp
BOYAPOBA Mapuna EBrenbeBHa
PYKOBOJUTENb, CTAPUIMIA IpernoaBaTesb Kapeapbl 3KOHOMUKHU U MEHEPKMEHTA
Jlennnoropckuii punman Kazanckoro HalMoOHaIBLHOTO UCCIIEIOBATEIBCKOTO
TexHudeckoro ynusepcurer um. A.H. Tynonesa — KAU
r. Jlennnoropck, Pocens

B cmamve paccmampusaemca npobnema nogviutenus npousgooumensvrHocmu mpyoa na npumepe Q0O «/Jle-
nHunozopckPemCepsucy. [ns pewenus 0aHHO20 8ONpOCa npednazaemcs npogecmu psao Meponpusamul, Ko-
mopvle Oy0ym cnocoocmeosams NOBbIUEHUIO HPOU3B0OUMENbHOCIU MPYO0d, CO30AHUI0 KOHKYPEHMOCHOCO0-
HOU NpoOyKyuu 6 Heobxooumvix obvemax. Ilepsoe meponpusmue — smo eneopenue mexnonroeuu SMART-
CASE, obecneuusaioujee MUHUMUZAYUIO PUCKOB, BO3HUKAIOWUX NPU OYPEeHUU U NOGbluleHUe Kauecmed Cmpo-
UMEeNbCNBA CKBANCUH 8 YeloM. Bmopoe meponpuamue — 5mo npumenenue npoepammuozo komniexca IKO —
N03601A10We20 8 eOUHOM YUDPOBOM NPOCMPAHCMEE CHPOEKMUPOEAMb, CONPOGOOUMb U ABMOMAMUSUPO-
6aMb NPOYeCccbl CMPOUMenbemea ckeadicun. Tax sice ¢ cmamve npedcmasiena asmoMamusupPOSanHas Cu-
cmema yuéma ouzeavnozo monausa «llyivcapy, komopas npeoHasHauena O OMCIeHCUBAHUSL OBUNCEHUS
OU3eIbHO20 MONIUEA HA OYPOGble YCMAHOBKU. [JaHHble MEPONPUAMUs UMEIOM KIIoYegble IPPeKmbi.

KuroueBsble cjioBa: aBToMaTU3MpoBaHHbIe cucTeMsl yipasneHnus, SMART-CASE, nporpaMMHBIN KOMILIEKC

OKO, ACYAT «Ilynbcapy», KOHKypeHTHas MPOAYKIHS, TPOU3BOAUTENBHOCTD TPYAa.

B HACTOSIIIEe BpPeMSI HA COBPEMEHHBIX Mpe-
NPUSTHSX aKTHBHO BHEAPSIOTCS aBTOMATH-
3UpOBaHHBIC CHCTEMbI ympasienus [2, c. 118].
HeoOxomuMocTh BHEAPEHUSI CHCTEM aBTOMATH-
3allMy JTAaBHO MPUHATA BO BHUMaHUE, TOCKOIBKY
OOJIBIIMHCTBO PYKOBOAMUTEIECH MOHHMAIOT, YTO
HEBO3MOXXHO W3TOTOBJISATh KAYEeCTBEHHBIA W
KOHKYPEHTHBIM TOBap Ha MIECTHAECATUIECTHEM
OCHAIIICHUH, C PYYHBIM TipuBoJioM [ 1, c. 118].

CoBpeMeHHbIN Tporecc OypeHHs] CKBaXKUH SIB-
JSETCS  CIIOKHBIM ~ TEXHHKO-TEXHOJIOTHYCCKUM
MIPOIIECCOM, COCTOSIIIIUM U3 IIETIH 3BEHBEB, pa3-
PBIB, OJJHOTO M3 KOTOPBIX MOXKET MPUBECTH K Pa3-
JMYHBIM OCJIOKHEHUSM, aBapyusM WIIH JaxKe K T0-
Tepe CKBaXWHBL [loaTromMy OypeHHe CKBaXHH
TpeOyeT MOCTOSIHHOTO COBEPIICHCTBOBAHHS TEX-
HOJIOTHI. DTO, B CBOIO OYepeib, 00YCIaBINBACT
TOT (hakT, 4TO ceroaHsi poccuiickas OypoBas OT-

pacip NpuOIKaeTcs BIUIOTHYIO K MAacCOBOMY
nepexoay Ha OypeHHe BBICOKOTEXHOJOTHYHBIX
CKBaXXMH, TaKU€ KaK: UCIIOJIb30BaHUE MPOU3BO/IU-
TENBHBIX JI0JIOT, YIpaBlIieMOe pPOTOpHOE Oype-
HHe, ynpapisieMoe HIMUHAeIbHoe Oypenue. [lo-
Jy4aeTcsi, YTO Ha CEroJHs;IIHUN JeHb B OTeue-
CTBEHHOHM U 3apyOe)KHOH IMpaKTUKE UMEETCs J0-
CTaTOYHO HIMPOKMH apceHall WHHOBAIIMOHHBIX
peleHuii B obnactu OypeHust HeTSIHbIX U Ta30-
BBIX CKB)KUH, MO3BOJISIOINX COKPATUTh 3aTpaThl
OypOBOTr0 MPEANPHUSITHSI.

s noBeieHus: 3¢ dexTuBHOCTH OypeHus ro-
pU3OHTANBHBIX CcKBaxuH. Kommnanument «AK-
POC» pazpabotaHo pelieHHE — TEXHOIOTHS
SMART-CASE, o6ecneunBaromee MHHHMH3A-
LIUI0 PHCKOB, BO3HUKAIOMIMX NpU OypeHHH H
TOBBIIIIEHUE KaYeCTBa CTPOUTEIHCTBA CKBAKUH
B 11eJIOM (IIPEACTaBJICHO Ha PUCYHKE |).
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BypoBas ycTaHoBKa

Byposble asurarenu
O6ecneunBaloT Cnycko-noAbemHbie
onepaunun un spauleHne 6ypunbHon
KONOHHbI

KonoHHa 6ypunbHbiX TpYy6
CTaneHble TpyGbl, HapalBaemble
no xoay 6ypexHunsa

Aonoto
MopoAOpPazpyLUAOLLINA SNEeMEHT

Byposasn BbllLKa
MeTannnyeckan KOHCTPYyKUMSA,
OCYLLeCTBNAIOLIAA OCHOBHYIO
paboty no 6ypeHnio

Cuctema noaaum 6ypoBoro pacTeopa
BypoBble Hacockl NOA AaBNeHMeM
3aKaunBaloT BHYTPb OYPUNLHON
KONNOHHbI PacTBOP, KOTOPbLI 3aTem
NOAHMMAETCA MeXAY CTaNbHbIMU
TPY6amMM 1 CTEHKAMMN CKBaXKMUHbI

Vi BbIHOCWT Ha NOBEPXHOCTh
pazbypeHHyo nopoay

CncTema ueMeHTUPOoBaHMA
CneunansHbI LEMEHTHbIA pacTBOp
ykpennsaeTt o6canHblie TpyObl

B CTBONE CKBAXXWHbI N N30NMpyeT
HedTb OT NoA3EeMHbIX BOA

80 Bpema N06bIun

Pucynox 1. Texnonorusi 6ypeHusi CKBa:KMH

Texnonorus SMART-CASE pa3zpaborana
ist 3G(HEKTUBHON MPOBOAKUA TOPH3OHTAIBHBIX
yuactkoB B ycioBusix AHIIJ. 3anoxeHHbIi
MIPUHIUI JICHCTBHUS OCHOBAH Ha MCIIOJIb30BAaHUH
XapaKTePUCTHK MPOAYKTA — HU3KUU YAENbHBIH
BEC, MO3BOJIIOUINIA MPOU3BOANUTE BBOJ JIFOOOM
KOHIIEHTPAllMU KOoJbMaTaHTa 0e3 yBEeTUYeHUS
IUIOTHOCTH OypOBOTO pacTBOpa; TEpMOILIa-
CTHYHOCTh — MEPEXO0]l U3 TBEPAOTO B ILIACTUY-
HOE€ COCTOSIHUE B 3a00MHBIX YCIOBUSIX.

KitoueBbie sddextsr: OOmas croumMocTb
NPUMEHEHHUST HOBOW TEXHOJOTHH COCTaBUT 70
TBIC.py0./TOHHY, CTOUMOCTb OJHOI TE€XHOJIOTUU
npumepHo 15-16 muH. py6., BBIpyYka OT OKa-
3aHHBIX YCIYT MO OJHOW CKBa)XMHE COCTaBHT
okoso 22, 5 maH. py0. Takum oOpazom, cpok
OKynaemMocTu cocTtaBuUT 1,5 rona (B pacuere
Ha oAHY ckBaxkuHy). CiienoBaTenbHO, 3KOHO-
MHUs 3aTpaT OT OJHON CKBaXHHBI COCTaBUIIA

852151,67 py6., a ot 34 CKBaXUH HKOHOMHUS
o 3arparaMm oOciyxuBaHus Oyzmer 28 973
156,78 py6. — 5KOHOMUYECKU 0OOOCHOBAHHO, YTO
BHEJIPEHHNE HOBOW TEXHOJIOTHH OYAET MOJIOKH-
TENbHO BJIMSTH HA CHIDKEHUE 3aTpaT, COBEp-
IICHCTBOBAHUE MPOU3BOJICTBEHHOIO MPOIIEcca.
Bropoe mepomnpusTie — 3To puMeHEeHUe Mpo-
rpammHoro komiuiekca KO — mo3Bossitomiero B
€IMHOM LU(PPOBOM MPOCTPAHCTBE CIIPOSKTUPO-
BaTh, COIPOBOJIUTH U aBTOMATU3UPOBAThH MPOIIEC-
Cbl CTpPOUTENbCTBA CKBaKUH. [IpencraBrieHHBIH
MIPOrpaMMHBIN KOMITJIEKC IMO3BOJIUT BCEM ydYacT-
HUKaM TpoIlecca OMEpaTUBHO OIICHWBATh CHTYya-
IIUI0, YBUJICTh TICPBUYHBIC OTKJIOHCHUS, MCHSTH
TEXHOJIOTUYECKUE PEKUMBI M HE3aMeUIUTETIHbHO
MIPEeOTBpAIllaTh OCIOXHEHUS, HarpuMep, CBS-
3aHHBIE C HE3aIIAHUPOBAHHBIMU MPUTOKAMHU
(rona, oChIsIMHA, 0OBaJlaMH M TIOTJIOIIEHUSIMHU
MIPOMBIBOYHOM KHUKOCTH (PUCYHOK 2).
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Hcnonb3oBanre TEXHOJIOTUU VHTEIEKTyasb-
HOro OypeHHs IO3BOJIIECT Ojarojaps KOHTPOJIIO
nporiecca OypeHHs, B TOM YHCIIE C HMCIOJIbh30Ba-
HUEM JUHAMHYECKOro ITM(GPOBOro JIBOMHUKA,
YIIACTCS COKPATHTh aBapHH, Opaku W OCIIOXKHE-
Hus. KimoueBbie 3(h(EKThl OT HCIIOJIB30BaHUS
nudposoit miardopmel KO st 6ypoBoro moj-
pSTUMKA: CHIDKEHUE Ha 25% aBapuifHOCTH U Opa-
Ka B paboOTe, KOHTPOJIb BCEX HECOOTBETCTBUH I1a-
pamMeTpoB PEKUMOB OYpEHHUs Ha PaHHEH CTauH,
OIEPAaTHBHOE PEearpoOBaHKEe MPU OTKJIOHEHUH IO

Ka4eCTBY JIaHHBIX C JATUUKOB.

ABTOMaTH3UpOBaHHAs cucTemMa yuyéra Au-
3enpHOro ToruuBa «llymabcapy.

ACYIT «Ilynbcap» pa3paborana st OT-
CJIe)KMBAHUS JBWKEHUS JU3EIBHOTO TOIUIMBA
Ha OypOBOI YCTAaHOBKHU M CONYTCTBYIOIIUX IO-
TpebuTenel, a Takke BECTH OTYET U MPOBO-
JUTh aHAIUTHUKY pacxonoB. C moMouipro aat-
YUKOB MacCOBOTO pacxo/ia MOXHO OIICHUTh
KauyecTBO, 00BEM M MacCy TOILUTUBA B PEXKHME
OHJIAlH U o(IaiiH.

Pucynok 3. BypoBasi ycTaHOBKa, IaporeHepaTopHasi yCTAaHOBKa

Pemenne mO3BOMIIIO 3aKa3uuKy MPEOT-
BpPaTUTh XUILEHUS TOIJIMBA U BECTH TOYHBIN
ydeT JAM3EIbHOr0 TOIIMBa. PaHee 3aka3zdymk
Onupaycs TOJIBKO HAa OTYETHl OTBETCTBEHHBIX
JIUI], COCTaBIIEHHBIX BPYYHYIO, M Tepepacxo
roproyero mnpocto cnuceiBaics. C pa3pabot-
kol ACYIT «Ilynbcap» MOXHO BBIFPY3UTh
MH(pOpPMALIMIO U N0 BCEM IOKa3zarensiM chop-
MHUPOBaTh OTUYETHI 32 JI€Hb, HEJEINI0, MECSAIl pa-

00Tbl OypoBOW YCTaHOBKM U TOTpeOHUTENEH.
Kirouebie a3 dexts! oT ucnonb3oBanust ACY LT
«[lynbcap» cocraBut 852 161,57 py6. + 1 135
901,57 py6. + 232 206,21 py06. = 2 220 269,35
py0. (M 3TOT pacuer MPEeanoI0KUTEIBHO pac-
CUMTaH, TOJBKO Ha MEPBbI TroJ MOIyYEHHS
SKOHOMHYECKOH BBITOJIBI).

B Tabnure 2 npeacraBneHs! kitodeBbie dddek-
THI OT MPOSKTHBIX MeponpusiTHi (Tabmuma 1).

Tabnuya 1

KJIIOYEBBIE Y®®EKTbBI OT IPOEKTHBIX MEPOITPUATHI 3A TO/J]

Meponpusrue

3HaueHme

Texunomorugs SMART-CASE

852 161,57 py0.

WHrennexkryanpHoe OypeHue

1 135 901,57 pyO.

ABTOMaTU3UpPOBaHHAs CUCTEMa y4y&Ta JIU3eib-
Horo ToruBa Ha OypoBoit ACYT «Ilynbcap»

232 206,21 pyO.

Hroro:

2220 269,35 py6.
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Takum oOpa3zom, mpenioKeHHbIE IMyTH CO-
BEPIICHCTBOBAHMSI MTPOU3BOJCTBEHHOTO IPOIIEC-
ca B nenom Ha mnpeanpuarud OOO «JIenuno-

CIIMCOK JIMTEPATYPbI

ropckPemCepBuc» 000CHOBaHBI U MOTYT OBITh
IIPUMEHEHBI PYKOBOICTBOM OpraHU3aIiu.
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MEASURES TO INCREASE LABOR PRODUCTIVITY
AT THE ENTERPRISE THROUGH AUTOMATION
OF PRODUCTION PROCESSES
(USING THE EXAMPLE OF LENINOGORSKREMSERVICE LLC)
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Leninogorsk branch of Kazan National Research
Technical University named after A.N. Tupolev — KA
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The article discusses the problem of increasing labor productivity using the example of Leninogorskrem-
service LLC. To address this issue, it is proposed to carry out a number of measures that will help increase
labor productivity and create competitive products in the required volumes. The first event is the introduc-
tion of SMART-CASE technology, which minimizes the risks that arise during drilling and improves the qual-
ity of well construction in general. The second event is the application of the ECO software package, which
allows designing, monitoring and automating well construction processes in a single digital space. The arti-
cle also presents the Pulsar automated diesel fuel metering system, which is designed to track the movement
of diesel fuel to drilling rigs. These events have key effects.

Keywords: automated control systems, SMART-CASE, ECO software package, Pulsar automated control

system, competitive products, labor productivity.

urrently, automated control systems are

being actively implemented in modern en-
terprises [2, p. 118]. The need to introduce au-
tomation systems has long been taken into ac-
count, since most managers understand that it is
impossible to produce high-quality and competi-
tive goods with sixty years of manual equipment
[1, p.118]. The modern well drilling process is a
complex technical and technological process
consisting of a chain of links, a rupture, one of

which can lead to various complications, acci-
dents, or even loss of a well. Therefore, drill-
ing wells requires constant technology im-
provement. This, in turn, determines the fact
that today the Russian drilling industry is ap-
proaching a massive transition to drilling
high-tech wells, such as the use of productive
chisels, controlled rotary drilling, and con-
trolled spindle drilling. It turns out that today
in domestic and foreign practice.
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BypoBanA yCTaHOBKa

Byposbie Asuratenu
O6ecneynBaloT CNycko-noAbeMHble
onepaumu 1 spalleHve 6ypunbHon
KONOHHbI

KonoHHa 6ypunbHbIX TpY6
CTanbHble TpyObl, HapalUBaemble
no xoay 6ypenus

Aonoto
MopoaopaspyLUaLWNNA SINeMeHT

BypoBasn BblLLKa
MeTannnyeckan KOHCTpYyKUmA,
OCYLLeCTBNAOLLAA OCHOBHYIO
paboTty no 6ypeHnio

Cucrema nopaum 6yposoro pacteopa
BypoBble Hacocbl NoA AaBNEHNEM
33KaumMBatloT BHYTPb OYpUNLHOM
KONOHHbI pacTBOP, KOTOPLIN 3aTeM
NOAHMMAETCA MeXXAY CTaNbHbIMN
TPy6ammn 1 CTEHKaMU CKBaXKMHbI

W BbIHOCUT Ha NOBEPXHOCTb
pa3bypeHHyio nopoay

CncTema ueMeHTMpOBaHUA
CneunanbHbIN LeMeHTHbI pacTBop
ykpennsaert o6caaHblie TpyObl

B CTBO/\@ CKBAXXWHbI U U30NMpYyeT
HedTb OT NOA3EMHbIX BOA

B0 BpemA Ao6blun

Figure 1. Well drilling technology

The SMART-CASE technology is designed
for efficient wiring of horizontal sections in
ANPD conditions. The principle of operation is
based on the use of product characteristics — low
specific gravity, which allows the injection of
any concentration of colmatant without increas-
ing the density of drilling fluid; thermoplasticity
— the transition from a solid to a plastic state in
downhole conditions. Key effects: The total cost
of using the new technology will be 70 thousand
rubles/ton, the cost of one technology is approx-

imately 15-16 million rubles, revenue from ser-
vices provided for one well will be about 22.5
million rubles. Thus, the payback period will be
1.5 years (per well). Consequently, the cost sav-
ings from one well amounted to 852151.67 ru-
bles, and from 34 wells the savings in mainte-
nance costs will be 28,973,156.78 rubles. It is
economically reasonable that the introduction of
new technology will have a positive impact on
cost reduction and improvement of the produc-
tion process. The second measure.
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Figure 2. Operation diagram of the ECO platform

The use of Intelligent drilling technology makes
it possible to reduce accidents, marriages and
complications by controlling the drilling process,

including using a dynamic digital twin. The key
effects of using the ECO digital platform for a
drilling contractor are: a 25% reduction in acci-
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dents and defects in operation, control of all dis-
crepancies in the parameters of drilling modes at
an early stage, prompt response in case of devia-
tions in the quality of sensor data. Pulsar automated
diesel fuel metering system. Pulsar Automated con-

trol system is designed to track the movement of
diesel fuel on drilling rigs and related consumers,
as well as to report and analyze expenses. Using
mass flow sensors, it is possible to evaluate the
quality, volume and mass of fuel online and offline.

Figure 3. Drilling rig, steam generator set

The solution allowed the customer to prevent
fuel theft and keep accurate records of diesel fuel.
Previously, the customer relied only on reports
from responsible persons compiled manually, and
fuel overruns were simply written off. With the
development of the Pulsar Automated control Sys-
tem, it is possible to upload information and gen-
erate reports on all indicators for the day, week,

month of operation of the drilling rig and consum-
ers. The key effects of using the Pulsar automated
control system will amount to 852,161.57 rubles. +
1,135,901. 57 rubles + 232,206. 21 rubles =
2,220,269.35 rubles (and this calculation is pre-
sumably calculated only for the first year of receiv-
ing economic benefits). Table 2 shows the key ef-
fects of the project activities (table 2).

Table 1

KEY EFFECTS OF PROJECT ACTIVITIES FOR THE YEAR

Event

Meaning

SMART-CASE technology

852,161 . 57 rubles

Intelligent drilling

1,135,901 . 57 rubles

Automated diesel fuel metering system
at the Pulsar drilling rig

232,206 . 21 rubles

Total:

2,220,269. 35 rubles

Thus, the proposed ways to improve the pro-
duction process as a whole at the Leninogorskrem-

service LLC enterprise are justified and can be ap-
plied by the management of the organization.
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