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Digital Solutions for Hydraulic Fracturing

Maxcum PAJTEEB, HauansHHK IIeHTpa TEXHHYECKOT'o pa3BuTHA, 000 TarpaC-PemCepBuC>

Maksim FADEEYV, Head of the Technical Development Center, TagraS-RemService LLC

COBpEMEHHBIN MUD YK€ HE MOXKET CYIIECTBOBATD
6€3 IN(PPOBBIX TEXHOJIOTHUH, HEPTAHOU PHIHOK
HE ABJISIETCS UCKIIOYeHUEM. Bee 6oble
KOMITAHUH pa3pabaTeIBAIOT CTPATETUU ITU(PPOBOI
TpaHC(POPMALIUH, BHEAPSAIOT IU(PPOBLIE PEIIECHUS,
HANPABJIEHHBIE HA YBEJIMYEHHUE JOOBIYU HEDPTHU
CO CHUIKEHUEM 3aTPaT. CEPBUCHBIE KOMITAHUU
TOXE CTPEMSATCA 34 CUET LUPPOBBIX TEXHOJIOI U
YBEJIMYUTB CKOPOCTHU PA0OT, MUHUMHU3UPOBATD
NOTEPH. B JaHHOM CTaTbe OYAYT PACCMOTPEHDI
MIPUMEPBHI TOTO, KaK HU(PPOBU3ALIUS TO3BOJISAET
pewmars paj 3aja4 1npu npoussoactse I'PIT: cHUXaTb
TPYLO34TPATHI, ABTOMATU3UPOBATh PA60OYUE MECTA,
YIOPEXIATh OTKA3bl OOOPYAOBAHUA U CHUKATD
3aTPATHL

O6opynosanue jiis I'PI1 ABasieTCSA CaMbIM
BBICOKOTEXHOJIOTHYHBIM KOMILIEKCOM, KOTOPOE
MPUMEHSETCA HA OOBEKTAX 3AKA39HKA C LEJIBIO
HOBBIMEHUA 3(PPEKTUBHOCTH AOOBIYH, UMEET
CJIO’KHBIE Y3JIBL M arperaTsl. MHMOpManusa o pabore
060PYIOBAHUA PETUCTPUPYETCA MHOKECTBOM
JAaTYUKOB U OTPAKAETCA B CUCTEMAX COOpaA

The modern world can no
longer exist without digital
technologies, the oil market is
no exception. More and more
companies are developing
Digital Transformation
strategies, implementing digital
solutions aimed at increasing
oil production while reducing
costs. Service companies are also
striving to increase the speed
of work and minimize losses
through digital technologies.
This article will consider
examples of how digitalization allows solving a
number of tasks in the production of hydraulic
fracturing, namely, to reduce labor costs, automate
jobs, prevent equipment failures and reduce costs.

Fracturing equipment is the most high-tech
equipment used for well interventions. Injection, in
order to increase production efficiency, has complex
units and assemblies. Data on equipment operation is

Pucynox 1 — Komnaexc I'PITI OOO «TazpaC-PemCepeuc»
Figure 1 — Hydraulic fracturing complex TagraS-RemService LLC
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JaHHBIX. C L CJIBIO MUHHUMHU3AINU PUCKOB IIOJIOMOK
060PYAOBAHUSA NPOBOAATCA ITAaHOBbIE TO 1 3aMEHEI
Y3JI0B U IETAJIEN, B TOM YHUCJIE IEHTPOOEKHBIX
HACOCOB CMECUTEILHOMN YCTAHOBKU. Ha Kax b1
Y3€J1 yCTAHOBJIEHBI ONIPEEIEHHBIE TTOKA3ATEIN
HApaOOTKH, TAK IS LIEHTPOOEKHOTO HACOCA

JUISL 3MEHBI YCTAHOBJIEHA HApaboTKa 900 TOHH
npomnmnanTa. Ho yCI0BUs SKCITYyaTaAlluU ObIBAIOT
Pa3HBIE, M 339ACTYIO IPU IPOBEJIEHUU INTAHOBOTO
TO pecypc 060pyJOBAHUS ITO3BOJISIET EIIE
OPOJAOJIKUATB PA6OTY WX, HAI060POT, 060PYIOBAHUE
BBIXOJIUT U3 CTPOsI ITPEK/IEBPEMEHHO.

Tak Kak K€ HOHATbH, KOTJJd HEOOXOAUMO IIPOBOIUTh
3aMEHY LIEHTPOOEXKHOTO Koseca? C LIENIbI0
CHMIKEHM S PUCKOB U IPEAYIIPEKACHMS OTKA3a
060PYAOBAHUA HAMU ObLIA
pa3paborana nudposas
MOJIENb IPOTIHO34, KOI1A
HY>KHO OCYIIECTBIATD
3AMEHY LIEHTPOOEKHOI'O
Hacoca. [Iporpammuoe
0b6€eCTIe4eHNE PETUCTPUPYET
535 mapameTpoB. C [eIbIO
HCKITIOYCHU A HCHYKHbBIX
AJAHHBIX OHU OBIJT BHECEHBI
B ClickHouse — KOJIOHOYHYIO
aHanuTU4deCcKyio CYB]]

C OTKPBITBIM KOZIOM,
TIO3BOJIAIONIYIO BBITIOJITHATD
AHAJINTUYCCKUE 32IIPOCHI B
PEXMME PEATBHOI'O BDEMECHU
Ha CTPYKTYPHUPOBAHHBIX
OOJIBIIUX TAHHBIX. JlaHHAS
Ta6IM11A TIO3BOJINIA
HUCKJIIOYUTDH HCHYKHBIC
apaMETPHI 1 BbISIBUTH
MABJICHUC TN/IPABJIUKHA

U OOOPOTHI BPAIIECHUS /11 HEHTPOOEKHOI'O
HACOCA B 32BUCUMOCTH OT JJaBJICHUSI TIOATIOPA, 4
TAKXKE OIPEAEINUTD PaboTOCIOCOOHOCTH KIT]]
LEHTPOOEKHOI'O HACOCA.

TTocne uckaoyeHu s HCHYKHBIX JAHHbIX
CIIELIAJIMCTAMU OBLJIN OIIPOOOBAHBI BOCEMb
METOJIOB MAIIMHHOI'O OOYYEHUS 7151 CO3/IaHUS
UPPOBOK MOJE/IN LIEHTPOOEKHOI'O

HATHETATEJIbHOI'O HACOCA CMECUTEIBHOM YCTAaHOBKH.

Hawnydimmr pe3ynbpTaT oKasan MeToj Extreme
Gradient Boosting — TEXHHUKA MAIIMHHOI'O OOY4YEHU
JUIA 3371249 KIACCU(PHUKALIMU U PEIPECCUH, KOTOPASA
CTPOUT MOJIENDb IPENCKA3AHUA, CTPEMSACH K
MHHHUMU3ALNU CPESHEKBAPATHYHON ONTHOKL.
IIpu yBeTMYEHUN HAT'PY3KH T PABINYECKONA
CHCTEMBI HA TUIPOMOTOP X OOOPOTOB BPAIEHUA
JJIs1 PaOOTHI IEHTPOOEKHOI'O HACOCA TPOrpaMma
CUTHAIU3UPYET 00 OTKIOHEHUH, YTO SBJISCTCS
CHUTHAJIOM JIJI YIPEXK/ACHUS OTKA34, A UMEHHO
TpebyeTCs 3aMEHA pA6OYETO KOJIeCa WIIM KOPITyCca
LIEHTPOOEXKHOTO HACOCA. [To/TydyeHHbIE JAHHBIE
B OHJIAHH-PEXKUME OTCJICKHUBAET MEXAHUYECKAS
cnyx6a. ITposens OITP 1 OTYyYUB HOJTOKUTEIBHBIE
PE3YIBTATHL, 3aMEHA LIEHTPOOEKHOI'O KOJIEC
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Lmndpposusauua nossonsaet
peLaTb pag 3agay npu
npowussopactse [PI1:
CHWXaTb TPyAo3aTpaThl,
aBTOMaTU3MPOBATb
pabouure mecTa, ynpexaaTtb
OTKa3bl 00OpPYAOBaHMA U
CHWXXaTb 3aTpaThbl.

Digitalization allows solving
a number of tasks in the
production of hydraulic
fracturing, namely, to reduce
labor costs, automate jobs,
prevent equipment failures
and reduce costs.

Pucynoxk 2 - I'pagpux conocmaenenusn
OaHHBILX PAOOMBL UEHMPOOEIHCHOZ0 HACOCA
Figure 2 — Data comparison grapb for
centrifugal pump operation

recorded by a large number of sensors
and transferred to data acquisition
systems. In order to minimize the

risk of equipment failures companies
carry out scheduled maintenance and
replacement of assemblies and parts,
including centrifugal pumps of the
mixing unit. Specific run life indicators
are set for each component. For
example, the centrifugal pump should
be replaced after 900 tons of proppant.
However, there are different operating
conditions, and often a routine
maintenance can identify premature
failure or show that equipment can be
operated further.

So how do you know when to
replace the centrifugal wheel? To
reduce risks and prevent equipment
failure we developed a numerical
model to predict when a centrifugal pump needs to
be replaced. The software records 535 parameters. In
order to exclude unnecessary data have been entered
into ClickHouse — an open-source columnar analytics
DBMS that allows you to run real-time analytics
queries on structured big data. This table allowed to
exclude unnecessary parameters and identify the
pump efficiency, the hydraulic pressure and RPM
values based on back pressure as well as to identify
the performance efficiency of the centrifugal pump.

After eliminating unnecessary data, experts tested
eight machine learning methods to create a digital
model of a centrifugal pressure pump of a mixing
unit. The best result was shown by the “Extreme
Gradient Boosting” method, a machine learning
technique for classification and regression problems
that builds a prediction model, striving to minimize
the root-mean square error.

When the hydraulic system load on the motor and
the rotation speed increase, the program signals a
deviation providing the ability to prevent failure
and replace the impeller or the pump housing. The
data received is monitored online by the mechanical
service department. After the test run with a positive



OCYHIECTBJISIETCS HE IO HAPAOOTKE, 4
o KITJ rugpocucTeMbl. AHAJIOTUYHASA
CHUCTEMA MOXET IPUMEHATBCS U 115
HACOCOB MOJIa4Y U KUJJKOH XUMUHU.
Ce1yIOnUM 3TAOM U(PPOBLIX
pElIeHU ObLJIa ABTOMATHU3ALUSI
pabouero mecta Mmactepa I'PIT
U BCIIOMOT'aTEIBHBIX CITYXO.
B 6usHec-niporeccax I'PI1
OTCYTCTBYET IIPOTrPaMMa
ABTOMATH34a1IMH, BCE IPOBOIUMBIE
Oonepay OCYIECTBIAIOTCA BO
MHOKECTBEHHBIX IIPOTPAMMHBIX
KOMIIJIEKCAX U COXPAHAIOTCS B
(annbl Ha cTanMoOHApHBIX [TK, K
KOTOPBIM HET JOCTYNA /I CIIYKO,
3aMHTEPECOBAHHBIX B TH(POPMAIITUU
JaHHBIX (PAIIOB, TUOO (PaTiIbI
HE ObLIN BbJIOKEHBI B OO
JOCTYIL 3a4aCTYIO YYET BEJICS JTaXKeE
B PA3HBIX IIPOTPAMMAX, I7I€ HET
UHTErpallMM MEXAy HUMU. Bce 310
OTPAHUYUBAJIO PAOOTY IO BBIABICHUIO
MOTEPD, YCKOPEHHUIO IIPOLIECCOB
I'PIT 1 nprMEHEHU ONIEPATUBHBIX
YIPABJIEHYECKUX JeHUCTBUN. C LIEJIBIO
ABTOMATH3A1IMH yUYETA 32TPAT MBI

pa3paboTanu IporpaMMHBIN KOMILIEKC 1C-T'PTI,

B KOTOPOM IIPESYCMATPUBAETCA PA6OTA KAKAOM
CITy>KOBI M XPAaHEHUE BCEN MH(POPMALTH O 3aTPATAX
U IPOBEJACHHBIX OIlePALUAX. AHAJIOTY JaHHOU

MIPOIPAMMBI OTCYTCTBYIOT.

IlepBBIM PEMIEHNEM JJI ABTOMATHU3A1IUU PAOOTHI
macTepa I'PIT ABIAIOCH 3aIIOJTHEHUE TAOEIIA yUeTa
paboTel. PaHee CyTOYHBIN AKT BEJIU UHAUBUYAJIBHO

JULs Kaxkaou opuraael I'PIT gyto

HE J1aBAJIO UCTUHOU KaPTHUHBI

O nnepepaboTKe OTAEIBHOIO
akunaa I'PI1, To ecTh He OBLIO
MNOHATHO, KAKOY UMEHHO (PI0T
UMeEET NEPEePabOTKY IO YacaMm,

4 KaKOU (PJI0T HE BBIPAOATHIBACT
HOPMY. TAK)KE CYTOYHBII aKT BEJICS
MacTepOM Ha 6yMasKHOM HOCUTEIIE

U OTIIPABJIAJICSA IO AJIEKTPOHHON
o4YTe HOPpMUPOBIUKAM. B 1C MBI
pa3paboTany CyTOYHBIH aKT IO
sxunaxam I'PIT. Macrep Ha CKBaXKUHE
BHOCHUT JAHHBIE IO OTPAOOTAHHBIM
4acam 3a npoumeamue CyTku B 1C, u
MBI BUJJUM OIIEPATHUBHO IIEPEPAOOTKY
WJIN HEJOPAOOTKY, YTO MO3BOJISAET
JI€JIATh POTAIMIO SKUIIAXKEH,
TMOHHUMATh, KOT/Id HY’KHO 3KMIIAXK
OTHPABUTH HA OT/BIX, 4 KAKOM
3KUNAXK JOTPY3UTh PA60OTOI. Takoi
MO/IXO/T TTIO3BOJISIET CHU3UTD MIPOIEHT
nepepaboTKu nepcoHana. Ha fanHbIi
MOMEHT IIPOrpaMMa I0Pa6aATHIBAETCS
U OyJIeT CUHXPOHU3HUPOBAHA C
«CyOKOP» C 11EJIbIO (DOPMUPOBAHU S }

Tabnuua nossonuna
NCKIIOYNTb HEHYXKHbIE
NnapameTpbl 1 BbISBUTb
AaBneHe rmapaBInkKm
1N 060pPOThI BpaLLEHUS
ANsi LEHTPOOEXHOoro
Hacoca B 3aBUCMMOCTU

OT AaBNieHUsi NoAnopa,
a TakXXe onpeaennTb
paboTtocrnocobHocTb KM,
LLEHTPOOEXHOro Hacoca.

This table allowed to
exclude unnecessary
parameters and identify
the pump efficiency, the
hydraulic pressure and
RPM values based on

back pressure as well as to
identify the performance
efficiency of the centrifugal

pump.

result, the centrifugal wheel

is replaced according to the
efficiency of the hydraulic
system rather than the
operating time. A similar system
can be used for liquid chemical
feed pumps.

The next stage of digital
solutions was the automation of
fracturing supervisor workplace
and auxiliary services. There is
no automation program in the
business processes of hydraulic
fracturing, all operations are
carried out in multiple software
systems and are stored in
files on stationary PCs, which
are not accessible to services
interested in the information
of these files, or the files have
not been made available to the
public. Often, records were
kept even in different programs
where there is no integration
between them. All this limited
the work on identifying losses,
accelerating the hydraulic
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fracturing processes and applying operational
management actions. In order to automate cost
accounting, we have developed the 1C-GRP software
package, which provides for the operation of each

service and the storage of all information about costs

this program.

Mbl pa3paboTanu
NPOrpPaMMHbI KOMIMEKC
1C-TPIN, B kOTOPOM
npegycMaTpuBaeTcs
paboTa Kaxxaom cnyxobl

N XpaHeHne Bceun
MHPOpMaLMM O 3aTpaTax U
NPOBEAEHHbIX OnepaLusXx.
AHanoruv paHHom
NpPOrpaMmbl OTCYTCTBYIOT.

We have developed the
1C-GRP software package,
which provides for the
operation of each service
and the storage of all
information about costs
and operations performed.
There are no analogues of
this program.

and operations performed. There are no analogues of

The first solution to automate the work of the

hydraulic fracturing wizard

was to fill out a worksheet.
Previously, the daily act was
carried out individually for each
hydraulic fracturing team, which
did not give a true picture of

the processing of an individual
hydraulic fracturing crew, that

is, it was not clear which fleet

had processing by the hour,

and which fleet did not work

out the norm. Also, the daily act
was carried out by the wizard

on paper and sent by e-mail

to the rationing staff. In 1C,

we developed a daily act for
hydraulic fracturing crews. The
operator at the well enters the
data on the hours worked for the
past dayin 1C, and we see prompt
processing or shortcomings,
which allows us to rotate the
crews, understand when the crew
needs to be sent on vacation, and
which crew should be loaded

with work. This approach allows }
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Taonuya 1 — AHAAU3 CHUICEHUA MPYOa 3amPam Ha HeCeHUe OaHHbLX noce uedpenun 1C-I'PIT
Table 1 — Analysis of the reduction in labor costs for data entry after the introduction of 1C-GRP

DyHKLMS
Function

DyHKUMM B13HEeC-NpoLiecca
Business Process Functions

ABTOMaTU3aLMSA DYHKLNN
Function Automation

Kak ectb
As it is now

Kak byner
How will it be

Kak ectb

As it is now

Kak Oynet
How will it be

YactnyHas
Partial

MonHas
Complete

YactnyHas MonHas
Partial Complete

[naHvpoBaHWe NPoOn3BOLCTBA
Production planning

lpacbmk BbinonHeHws PI1

1.1. Hydraulic fracturing + +
schedule

CeteBow rpacuk [Pr1

1.2. | Hydraulic fracturing network + 4
diagram

CoCTOAAHWE BbINOIHEHUSA
1.3. 3a5BOK + +

Order fulfillment status

®DopMupoBaHHue MnaHa pabdot
Formation of a work plan

OnepatvBHasa csoaka PI1

Operational summary + +
of hydraulic fracturing

OTYETHOCTb MPOU3BOACTBA
Production reporting

Peectpbl 3aTpat Ha PI1

Hydraulic fracturing cost + +
registers

[leTanbHbIV OTHET MO 3aTpatamM
Detailed cost report

AHanNM3 TPaHCNOPTHbIX
pacxonoB + +
Analysis of transport costs

Yyet obopyaoBaHus LINMO

2.1. | Accounting for central software - +
equipment

29 YyeT nabopatopHoro 4
0bopynoBaHMs

KOHTpOﬂb ncnonHeHna
NpOon3BOACTBEHHbIX M/1aHOB

Monitoring the execution of
production plans

AHanu3 cocrosiHua PT1

Analysis of the state of the - +
hydraulic fracturing

BbanaHc paboyero BpemeHu

31 Working time balance

CBofika MacTepa
Wizard summary

MnaH-dakt Pr1

4.1 Fracturing plan

NTOTO
TOTAL

33pabOTHOM IJIATHL, YTO IO3BOJINUT CHU3UTD UJIN
BOOOIIIE UCKIIOYUTb PA60TY HOPMUPOBIITUKA.
Ciienyiomas rpyIma — 3TO y4eT MaTEPUAJIOB.
Panee MmacTep Ha 3JIEKTPOHHYIO I[IOYTY I1OIYYaJl
JU3AHH paboT, HA OCHOBAHUU KOTOPOT'O
3aKa3bIBAJI XMMUYECKHE PEATCHTDI CO CKIA/a.
Ha ganHbil MOMEHT gu3arit I'PIT 3arpyxaercs
B 1C aHAIUTUYECKOU CTyKOOM. B AU3akiHE yKe
YKa3aHbl HEOOXOJUMBIE TNIAHOBLIE JAHHBIE IO

22 Nel (079) Mapr/March 2022

you to reduce the percentage of staff overwork. At the
moment, the program is being finalized and will be
synchronized with Subcore in order to form wages,
which will reduce or even eliminate the work of a rate
adjuster.

Another area for automation is materials
accounting. Previously, the wizard received a design
of work by e-mail, on the basis of which he ordered
chemicals from the warehouse. At the moment



FRamsce

pacxoy XUMHHU C YUETOM
3araca. Macrepy HET
HEOOXOJUMOCTH BECTH
pacyeT HEOOXOITUMOTO
KOJIMYECTBA TOBAPHO-
MaTEPHUAIbHBIX LIEHHOCTEHN
(TMLI) a1 IPOBEACHUSA
IIPOLIECCA, OH IIOJIYYa€T 9TU
JIaHHBIE TTOCJIE HAXKATHUSA
KHOIIKHU «3aII0JIHUTD>.
[Tocne nposenenus I'PIT
JAaHHBIE II0 PACXOAY
TMII aBTOMAaTHYECKU
3aTPYKAIOTCA B JOKYMEHT
«pacxo]l XUMUU», TJI€ TIPH
HEOOXOIMMOCTH MACTEP
MOXKET UX CKOPPEKTHUPOBATD.
ABTOMATHYECKU
dopmupyercs
BEIOMOCTD HA CIIUCAHUE.
OTBETCTBEHHBIE JIMLA MOI'YT
B OHJIAH-PEXKUME OTCIEKNUBATD OTKJIOHEHHUS 110
MATEPHUATBHOMY OAJIAHCY, YTO NOBBIIIAET YPOBEHD
KOHTPOJIA IO HEAOCTAYE MATEPUAJIOB. Taxkxe
NPOrpaMMa MO3BOJIAET BUAETH OTKJIIOHEHUS IO
IPOAAXKAM: BCE JIM 3aTPATHI MBI IIPEbABIISAEM.

B mporpamMMe UMEETCA AITOPUTM IJIAHUPOBAHUA
paboT, a UMEHHO MECAYHAA 3arpy3Ka (PJIIOTOB
I'PI1, 9TO IO3BOIAET YKE HA TAIIE IINIAHUPOBAHUA
BU/IETh IOTPEOHOCTD B XUMHUH, B OOOPYJOBAHUU
U KaKas 6yieT BbIpabOTKA IIEPCOHAJIA 10 YacaM. B
MIPOTrPaMMY HNOATPYKAIOTCA TECTBI HA XKUJKOCTD, AKT
TOTOBHOCTHU CKBAKUHBI, TAKEPHBIN JIUCT. MacTep
YoKE HE 3aTPAYUBAET BPEMA HA COOP MATEPUAJIOB /1A
TOAIOTOBKH K BbIIOJIHEHMIO ['PIT.

B pesybraTe UCIIOIb30BAHUA IPOTIPAMMBI ObLIA
MOBBIIIEHA CKOPOCTH OOPabOTKH MH(POPMALIHUH TTO
3aTPATaM U BBIIIOJIHEHHBIM ONEPALAAM, CHUKEHEI
TPYAO3aTPATHI HA BBOJ HH(pOpManu. bonee
ONIEPATUBHO IIPUMEHAIOTCA YIIPABIEHUYECKHE
pELIEHNUA IIPH OTKJIOHEHUAX, COKPATUJIOCh BDEM Ha
MIPOBEJEHUE AHATTUTUKU.

ITocne NpOMBIIIEHHOT'O BHEAPEHHUA IPOTPAMMBI
1C-T'PI1 MbI HE 6yAEM OCTAHABINBATHCS HA
JOCTUTHYTOM. B HacToOdAImEE BpeMA IPOrpamMma
COBEPUIECHCTBYETCS B HAIIPABJICHUY PACIIUPEHU S
PYHKLUII. YKE ceiuac pa3padbarelBA€TCI MOAY/Ib
VAAJIEHHOH pa0OThI HA CKBAKHUHE B YCIIOBUAX
OTCYTCTBHSI MHTEPHETA, 3AIVIAHUPOBAHO
aBTOMaTudeckoe curucanue 'CM OoT JaTYHNKOB
pacxo/a TOIINBA, IIOCKOIbKY 060pyzaoBanue I'PI1
SIBJISIETCSI BBICOKOTEXHOJIOTMYHBIM U UMECT OOBSI3KY
OOJIBIINM KOJIMYECTBOM JATUUKOB, KOTOPBIE
CHHUMAIOT ITIOKA3aHUS IPU pab0Te TEXHUKH, TTOjaUe
XHUMUHU U T. 1. DTU JAHHBIE MOXXHO OATPYKATh
ABTOMATHYECKHU B Iporpammy 1C-T'PIL

MBI BUUM PEATTBHOCTD JJOCTHUXKCHU S
IIOCTABJICHHBIX LICJICH 1 32/1a4 34 CYET BHEAPCHUSA
MIPOTPAMMHOI'O KOMIIJIEKCA U PACHINPEHUH
GYHKIUIA IIPOTrPAMMBL.
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Pucynox 3 — Pabouan nanens.macmepa

Figure 3 — Working panel of the bydraulic
Jracturing wizard
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the fracturing design is
uploaded to 1C by the
analytical service. The
design already includes

the data on the planned
chemical volume, taking
into account the volume

in stock. The wizard does
not need to calculate

the required amount of
inventory items (inventory
and materials) for the
process, he receives this
data after pressing the "Fill"
button. After the hydraulic
fracturing, the data on the
consumption of goods and
materials are automatically
loaded into the “chemical
consumption” document,
where, if necessary, the
foreman can correct them. A write-off statement is
also automatically generated. Responsible persons
can track material balance deviations online

thus increasing the level of control over the lack

of materials. The program also allows you to see
deviations in sales: whether we present all the costs.

The program includes an operation planning
algorithm which allows to estimate the monthly
workload for the fracturing fleet and evaluate the
personnel operating hours and the need for chemicals
and equipment.

The program allowed to increase the speed of
processing information on costs and performed
operations and reduce the workload in entering
data. Fluid tests, well readiness report, packer sheet
are loaded into the program. The operator no longer
spends time collecting materials to prepare for the
hydraulic fracturing,.

As a result of using the program, the speed of
processing information on costs and performed
operations was increased, labor costs for entering
information were reduced. Management decisions in
cases of deviations are applied more quickly, time for
analytics is reduced.

After the industrial implementation of the 1C HF
program, we will not stop there. In the meantime,
work has been underway to expand the program
functions: the module for remote operation in
locations with no Internet access, automatic write-
off of fuel and lubricants according to the fuel gages.
Since the hydraulic fracturing equipment is high-tech
and has a piping with a large number of sensors that
take readings during the operation of the equipment,
the supply of chemicals, etc. These data can be loaded
automatically into the 1C Hydraulic Fracturing
program.

We see the reality of achieving the set goals and
objectives through the introduction of a software
package and extensions of the program's functions.
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