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Abstract. The scientific article contains working instructional documents on the organization of maintenance of existing
types of pumps at the oil field of LLP «JV Kazgermunai», consideration of their optimal ways and maintenance with the par-
ticipation of specialists in the main types of pumps. A schedule of preliminary planning of pump maintenance works at the oil
field has been drawn up and the term of pump maintenance for the current year has been approved. The main purpose of the
scientific article is the formation of a system of uninterrupted operation at the enterprise with optimization of maintenance in
order to form a stable functioning of pumps at the oil field is to reduce the volume of basic costs for pump repairs and increase
production volumes at the oil field. The scientific article discusses maintenance work on 4 types of pumps at the oil field of
LLP «JV Kazgermunai». The article presents the values of the failure rate for modern brands of pumps of four groups: sub-
mersible, for drainage and wastewater; domestic; cantilever; underwater - for obtaining artesian waters based on statistical
processing of data on their operation. Having developed analytical and statistical models for assessing their reliability at the
enterprise, the types of failures during their operation and their probabilities were determined. Information on malfunctions and
failures of pumping units of water supply and sanitation systems under operating conditions for subsequent analysis and devel-
opment of recommendations for the design and operation of hydraulic systems in order to determine reliability characteristics
based on the processing of the database at the enterprise by methods of mathematical statistics. According to the results of the
scientific analysis carried out at the enterprise, the main causes forming the base of failures of pumping equipment were identi-
fied, priority causes of their occurrence were identified and an analysis was carried out on their operational, structural or design
errors. Reliability parameters for four groups of pumping equipment used at the enterprise were evaluated, their analysis was
carried out, and a schedule and regulations for periodic maintenance were drawn up.
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1. Introduction technical control. In order to improve the Toir management
mechanism, many enterprises use new management technol-
ogies, in connection with which the problems of the practical
application of application software to automate repair man-
agement processes are becoming especially relevant. Today,
a significant part of foreign software is available on the mar-
ket of Kazakhstan, which allows you to automate the pro-
cesses of pump maintenance management.

Maintenance and repair of pumping units must be carried
out in accordance with the requirements of legislative, regu-
latory and technical acts of the Republic of Kazakhstan:

1.Labor Code of the Republic of Kazakhstan.

1. Law of the Republic of Kazakhstan «on Civil Protec-
tiony;

1. unified rules for the development of oil and gas fields
of the Republic of Kazakhstan;

1. technical regulation «rules for ensuring industrial safe-
ty for hazardous production facilities of the oil and gas in-
dustry»;

- MEST 18322-78 «system of maintenance and repair of
equipment. Terms and definitions».

- GOST 21623-76 «system of maintenance and repair of
equipment. Indicators for assessing the suitability for repair.
Terms and definitions».

LLP «JV Kazgermunai» is one of the largest companies
in the field of oil production in Kazakhstan. The oil refining
company carries out its activities for exploration, develop-
ment, production and sale of hydrocarbon raw materials at
the Akshabulak, Nuraly and Aksai fields of the South Turgai
lowland in the Kyzylorda region of Kazakhstan.

The activities of a modern enterprise producing competi-
tive products and services require the use of modern produc-
tion equipment. Its presence and effective operation are the
key to success in the market. Management of the mainte-
nance and repair of pumps is aimed at the efficient use of the
assets of the enterprise involved in its main activities. The
solution to this problem is associated both with the problems
of using complex equipment and with personnel manage-
ment, providing material and technical resources, planning
and monitoring the implementation of work to maintain these
systems in working order. In addition, it is necessary to en-
sure the safety of the operation of the equipment, since viola-
tion of the established norms and rules for its use can lead to
more serious consequences: accidents and man-made acci-
dents. Therefore, the use of complex production technical
and technological systems is often the object of strict state
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- Location 50-609-30-87 offers. Operation and repair of
equipment. The order of delivery for repair and acceptance

for repair. General requirements.

- MEST 2.601-2013 «unified design documentation sys-
tem. Operational documentsy.

- MEST 27.002-89 «reliability in technology. Basic con-
cepts. Terms and definitionsy.

Table 1. Description of pumps at the enterprise «JV Kazger-

munai»n LLP

28.6%

Description of pumps at the enterprise El.engine description 19.9%
Ne Pump Year of Q, |'H, n, Elenginetype 'N, 'n, num-
type  release Mm%t m | turnover kBr ber  of Figure 1. Percentage of possible failure values of pumps
. rounds /| during operation
min min
1 SP- 2007 95.0 40 3000 Phase 3.18.6 3000
95-4B asynChl'OnC]US Choosing the type of pump for maintenance
2 SP- 2011 125 | 53 2900 -1l- 26 2900 ‘ ‘
125- 1
3A | ] |
3  Sp- 2012 30 61 2900 DIN W.- 75 2900 Determination of the exact values by diagnostics
30-8 Nr.1.4301
AIlSI 304 | Calculation based on the data obtainedy |
4 | SP- 2011 30 53 3000 DIN W.- 7.5 3000
17-5 Nr.1.4301 Uv
AlSI 304 | Selection of optimization criteria %‘ Expert assessment method ‘
Table 2. Photo and description of operation of pumps used in ﬂ

a scientific article
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2. SP-125-3A
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CE]

Selecting optimization parameters | Parameter estimation method ‘

| Testing of pumps on diagnostics |

| Conducting stationary calculations |

I

Analysis of the obtained values ‘

‘ Conclusion based on the results of the analysis |

l

| Development of a periodic pump maintenance program

| Drawing up instructions for the maintenance of pumps |

Figure 2. Methods and diagnostic observations carried out in
order to assess the performance of pumps

!, T S A pump is a machine in which a mechanical transfor-

mation occurs drive energy into the hydraulic energy of the
pumped fluid, due to which its flow is carried out. Pumps are
used in a pumping unit consisting of one or more pumps and
a drive motor connected to each other. The operation of the
pump and pumping unit is characterized by a number of
parameters, the most important of which are presented be-
low. The main indicators are the so-called external character-
istics that reflect the technological capabilities and energy
needs of the machine.
Main parameters of the pump:
- pump Q supply (pump performance) is the amount of
liquid that pumps the pump per unit of time. Measured in
cubic meters per hour(m3/h) or liters per hour(l/h).
: - pump Pressure is the actual mechanical work that is
CE transmitted by the pumped liquid pump. In other words, the
[, pressure is the height of the water column to which the pump
can lift the liquid. The pump head is denoted by the letter h,

measured in meters of water column (m).
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- power is a complete increase in the energy obtained by
all the flow in the pump per unit of time. Measured in kilo-
watts (KW).

The volume transfer value Q of pumps is calculated using
the following formula:

a0 @
p(t) = o N:(t) ”

Where: Q (t) is the probability of rejection; P (t) - the
probability of working without giving up; n (t)- T is the time-
based waiver value; NOi is a type of pumps of the same type
in time.

Ne | List of periodie and works of pumps
1
Nel maintenance (every 3 months) 4 times a year:

e Checking all parameters of pumps (pressure, flow, temperature, pressure in the
compensation chamber, ete.), deviations caused by pipe clogging may be due to wear of
the internal parts of the pump;

& Checking for breakage and breakage of open external cables;

¢  Electric motor maintenance: check the absence of damage, free rotation of the fan, check
the centering of the shafts. check the insulation resistance, lubricate the bearing
assemblies;

¢ Checking oil seal on pumps;

e Di ics of bearing conditi

e Checking the centering of the pump couplings.

Checking the tightness of all fixing fittings, instrumental inspection of the relevance of the
pump shafts and drive, alignment if necessary. checking the condition of the coupling, checking
the condition of the oil. if necessary. add or replace again if the oil loses its physical and chemical
properties or the operation of the separated motorhomes is completed);

*  Check the connections for leakage of lubricating oil and refill if necessary:

Check for leaks through the main connections on the suction side and pump pumping side,
through the shaft seals, from the bearing housings:

e Instrumental collection and analysis of systematic vibration indicators of the pump and
electric motor, if necessary, elimination of the causes of increased vibration.

Ne2 maintenance (every 6 Months) 2 times a year

& Checking the tightness of the pump shafts and drive, if necessary, centering;

¢ Electric motor maintenance: check the absence of damage, free rotation of the fan, check
the centering of the shafts, check the insulation resistance, lubricate the bearing
assemblies:

e Connection maintenance;

e Hydraulic fluid filling:

e Checking the working condition of the emergency disconnection in order to verify its
correct operation;

e Check and tighten electrical connections, check for any signs of 1

3 Ne3 maintenance (annual) once a year :

¢ Check the proper clearance of seals and connections;

¢ Checking electrical connections and tightening of Tolar, checking for the absence of any
signs of overheating;

e Checking the fastening of all electrical connections;

e Carry out the testing and confirmation of all pumps;

&  Check for wear, breakage and repair of all external cables on demand;

e Checking the condition of quickly worn parts, assemblies, if necessary, replacement

e Check for possible bearing runs, radial leaks, replace if the permissible parameters are
exceeded:

e Check the maximum radial stroke allowed by the shaft for Shaft concentration. Checking
the presence of a shaft;

& Check the oil viscosity and replace if necessary:

¢ Checking the wear of mechanical peripheral seals and, if necessary, replacing them,
monitoring the operation of sealing rings.

Figure 3. Schedule of periodic maintenance of pumps of LLP
«JV KazGerMunaiy

2. Materials and methods

2.1. Centrifugal pump maintenance instructions

1.General part.

1.1.the mechanic (Master) of the workshop is responsible
for the operation of centrifugal pumps.

1.2.the workshop mechanic is responsible for timely and
high-quality repairs in accordance with the schedule of
planned and preventive repairs and filling out the watch log.

1.3.the operator is responsible for the operation of cen-
trifugal pumps during shifts.

1.4.all centrifugal pumps must include the established
passport form, repair, operation and operation logs of the
clock, the schedule of the PPR and the plan of the room for
burning pumps and pipelines.
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1.5.all centrifugal pumps must be assigned a serial num-
ber. The number is attached to the pump housing and El.the
engine is also in the pump starting device.

1.6. persons who have passed training courses and passed
exams are allowed to service pumps.

2.preparation for launch.

2.1. pumps are clean and fit. Before starting, make sure
that there are no foreign objects in the pump and El.engine.
Check the El grounding.serviceability of the engine, pressure
gauges.

2.2. check the presence of «traffic jams» in the pump
(checked by turning the shaft to the coupling).

2.3. check if the seal is well filled.

2.4. check the presence and fixation of the clutch and fan
fenders.engine.

3.starting the pump.

3.1. close the valve on the pressure pipe.

3.2. open the valve on the intake pipe.

3.3. Add email.make sure the engine and shaft are in the
correct direction of rotation.

3.4. after rising from the pressure line of the pump in the
pressure gauge,

slowly open the valve on the pressure pipe.

Note: in order to prevent the pump from overheating, it is
not allowed to work on the injection pipe for a long time
(more than five minutes) when the gate valve is closed.

4.pump operation.

4.1. monitor the bearing temperature and El temperature
when the pump is running.engine.

4.2. monitor the condition of the gland (glands in Normal
mode should not exceed 10-15 drops per minute).

4.3. observe the readings of the pressure gauges.

4.4, stop the pump if:

a) temperature El.the engine volume exceeds 80 CC;

B) there is a significant increase in the temperature of the
pump housing compared to the temperature of the pumped
liquid;

C) the bearing temperature exceeds 70 | c;

d) significant fluid leakage through the oil seal;

E) the appearance of a glandular or El fume.engine;

E) in the pump, clutch coupling and El.engine;

G) significant pressure drops during a closed shutter in
the injection pipe.

5.stop the pump.

5.1. close the valve on the pump injection pipe.

5.2. shutdown El.engine.

5.3.in the cold season, in an unheated room, drain the wa-
ter from the pump and pipe housing.

6.prohibited.

6.1. operation of the pump in the absence of a connecting
coupling enclosure and an El Fan.engine.

6.2.in the absence of grounding, El.engine.

6.3. when the pump seal is defective.

6.4. with faulty pressure gauges.

6.5. clean and tighten the seal on the running pump.

Report all pump malfunctions to the mechanic and write
in a journal.

3. Results and discussion

In order to form the activity of continuous operation of
pumps during the operation process of the oil refinery enter-
prise LLP «JV Kazgermunaiy, it is necessary to optimize the
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process of their maintenance and develop working instructions
and regulations for them, which are used in the process of
working with pumps for employees of the enterprise, special-
ists. In the scientific article, based on the data obtained on the
research work carried out at the enterprise, a diagram of the
main emerging deviations during the operation of pumps and
their percentage in terms of the value of possible refusals was
developed.

Maintenance of LLP «JV Kazgermunaiy is a set of preven-
tive measures aimed at ensuring the operability and safe opera-
tion of the pumping station. An important accompanying task
is to identify possible problems in the form of defects or wear.
And also-in the early stages of manifestation, which makes it
possible to reduce the costs of their elimination.

According to the scientific article, the maintenance of
pumps includes three main types of measures: checking the
operability of equipment, mechanisms and devices, checking
the optimality of working conditions, for example, a sufficient
amount of lubricant, reliability of fastening, etc., cleaning
technical devices, mechanisms and equipment.

When defects or defects are detected, a set of measures is
developed to eliminate them. If necessary, as additional
measures, the current repair and replacement of failed or worn
parts and working units is carried out.

In this study on a scientific article, the main methods and
types of diagnostic control were used in order to form their
continuous operation, considering the process of their opera-
tion on 4 different types of pumps at this enterprise.

According to the research carried out at the oil refining en-
terprise of LLP «JV Kazgermunai», the parameters of the
pumps during the main operation were determined and the
corresponding calculations were carried out with the help of
specialists of the enterprise.

The main result of the scientific research at the enterprise
LLP «JV Kazgermunai» in the scientific article is the features
of the main pumps used in oil refining, the timing schedule of
their necessary maintenance and, in addition, the pumps per-
forming the main work at the oil refining Enterprise, a regula-
tory regulation document has been developed considering
international standards. Almost all the necessary information
on the scientific article was provided by the company's engi-
neers through information collected in regulatory journals and
Diagnostic Research.
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«Kasl'epMynaii BK» KIIIC copfbpuiapra TeXHUKAJIBIK KbI3MeET
KOPCETYIIH KYMbIC HYCKAYJbIFbIH YHBIMAACTBIPY KIHE J3ipJiey

C.I1. Careibanmsr, JI.)K. Backan6aesa®, H.1. ITerpos?

1Sathayev University, Amvameo, Kaszaxcman
2@paxutineiy, Yuueepcumemi, Cmapa-3azopa, Boneapus

*Koppecnonoenyus ywin asmop: satybaldy@mail.ru

Annparna. Feueimu makanama «Kasrepmynait BK» JKIIIC myHali KeH OpHBIHAAFbI KOJIAHBICTaFbl COPFBI TYpJIEpi OJlapra
TEXHHUKAJIBIK KbI3MET KOPCETY I YHBIMIACTBIPY, OJIApAbIH OHTAWIIBI KOJIIAPBIH KAPACTHIPY JKOHE COPFBUIAPABIH HETI3r1 Typiepi
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0oiibIHIIIA MAMaHAAPIbIH KaThICYbIMEH TEXHUKAIIBIK KbI3MET KOpCeTy OOMBIHINA KYMBICTBIK HYCKAYJIBIK KY)KaTTaphbl KacajJibl.
MyHaii KeH OpHBIHJAFbl COPFBUIAPBIH TEXHUKAIBIK KbI3MET KOPCETY JKYMbICTapbl OOWBIHINIA a/IbIH-ajla XKoclapiay KecTeci
KYPBUIIbI JKOHE aFbIMJarbl JKbUI OOMBIHIIA COPFBIIAPIBIH TEXHUKAJBIK KBIZMET KopceTy Mep3imi Oekitinai. FruibiMu Makana-
HBIH HETI3ri MakcaTbl MyHall KE€H OPHBIHAAFbl COPFBUIAPABIH TYPAaKThl TYpAE YMBIC jKacayblH KaJbIITACTHIPY MaKcaThIH/A
TEXHHUKAJIBIK KBI3MET KOPCETYAl OHTaWIaH/IbIPa OTBIPHIN KOCIOPBIHIAFEl TOKTAYChI3 XKYMBIC XKYHECIH KalbITacThIpy COPFbI-
JIapAbIH JKOHJIEY JKYMBICTApblHA KETETiH HEri3ri IIBIFBIHAAPIBIH KOeJIEMIH a3aiiTy jkKoHe MyHail KeH OpHBIHIArbl eHIIPICTIH
KeJIEMiH apTThIpy Ooibin Tabbutaabl. FeutbiMu Makananse «Kasrepmynait BK» JKIIC myHait keH opHBIHIAFEI 4 COPFBI TYp-
aepi OOWBIHIIA TEXHHKAJBIK KbI3MET KOpCETy J>KYMBICTApbl KapacThIpbUIIbL. KocimophIHIaFsl ONapAbIH  CEHIMIUITiH
OaranayblH aHAIUTHKAIBIK XOHE CTAaTUCTUKAIBIK MOJETBJCPIH 93ipiel OTBHIPBIN OJapIbIH KYMBIC Kacay Ke3iHIeri icTeH
LIBIFY TYPJIEpl ’KOHE OJApABIH BIKTHUMAJABUIBIKTAPB! aHBIKTAABL. KOCITOPBIHIAFEl MATIMETTEp 0a3achlH MaTEMaTHKAJIbBIK CTa-
TUCTHKA 9IICTEPIMEH OHIey HETi3iHAe CeHIMIUTIK CHIaTTaMajJapblH aHBIKTay MAaKCAThIHIA, THAPABIUKANIBIK JKylenepai xxoba-
Jay JKOHE TailganaHy OOWMBIHINA YCHIHBICTApIbl KEHIHHEH Tayay JXKoHE 93ipiey YIIiH maimanaHy jkarmailblHAa CyMeH jkal-
JIBIKTAy JKOHE Cy Oypy JKYHeNepiHiH COPFbI arperaTTapblHBIH ICTEH IIBIFYBl JKOHE ICTEH INBIFYBl Typaibl akmapaT. Kacimo-
PBIHIAFBI KYPTi3UITeH FHUIBIMU TaJIIay HOTHKeJepl OOMBIHIIA COPFBI jKa0BIKTAPBIHBIH ICTEH MIBIFY 0a3aChIH KaJIBINTACTHIPa-
TBIH HETI3Ti ceOenTep aHBIKTAIBI, OJAPIbIH Maiina OONYBIHBIH 0achkiM ceOenTepi aHBIKTAIIBI YKOHE OJIApIbIH HaligaiaHy,
KYPBUIBIMJIBIK HEMece >K0OaJlayIIbIHBIH KaTeliKTepi OOMbIHIIA Tanjaysap jKy3ere achlpbliabl. KocimopslHna KolaHbUIaThIH
CODFBI KaOABIKTapbIHBIH TOPT TOOBI YIIIH CEHIMALTIK MapaMeTpiiepi OaranaHbl, oJlapFa TajjayJsiap >KYPriri3iiii COHbIMEH
KaTap Mep3iMJiK TEXHUKaJIBIK KbI3MET KOPCETY KECTEC] ’KOHE PErJIMaeHT] Kacallabl.

Hezizei co30ep: copavl, mexHUKAbIK Kbl3Mem Kepcemy, MYHAal oHoey KaCinOpHbl, COpabl Mypiepi, HCOHOeY, COPblAapOblH
arcOCnapivl mypoeei HceHoey Kecmeci.
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AnHoTanusi. B Hay4HOIi craThe cocTaBieHbl padoune MHCTPYKTUBHBIC TOKYMEHTHI 10 OPraHM3allMd TEXHHYECKOTO 00-
CITy)KMBaHUsI CYIIECTBYIOIINX TUIIOB HacocoB Ha HedTssHOM MecTopokaeHnn TOO «CII KasrepmyHaii», pacCMOTPEHHIO MX
ONITUMAJIBHBIX ITyTEH ¥ TEXHNYECKOMY OOCITY)KMBAHHUIO C yJacTHEM CIEIMAIMCTOB 110 OCHOBHBIM BHIaM HacocoB. CocTaBiieH
rpad¥K IpeBapUTEIBHOTO IUIAHMPOBAHUS paboT M0 TEXHUYECKOMY OOCITY)KHBaHHIO HACOCOB HA HE(TSIHOM MECTOPOXKICHUU
1 YTBEPXKJIEH CPOK TEXHHUECKOTO 00CITY)KMBAHUSI HACOCOB 110 TeKyleMy roay. OCHOBHas L1eJIb HAyYHOH CTaThH (POPMHUPOBA-
HHUE CHCTEMBI Oecriepe00iHON padoThl Ha IPEATIPHSITAN C ONTHMH3ANNEH TEXHIIECKOT0 00CITy>)KHBaHUs C IETbI0 (POPMHUPOBa-
HUS yCTOWIMBOTO (DYHKIIHOHHPOBAHMS HACOCOB Ha HEPTSHOM MECTOPOKACHUHN 3aKITIOYAETCS B CHIKEHHH 00bEMOB OCHOBHBIX
3aTpaT Ha PEMOHTHbIE pabOTHl HACOCOB M YBEIMUCHHH 00BEMOB MPOM3BOJICTBA Ha HE()TIHOM MECTOPOXKAEHWH. B HaydHOMH
CTaThe PaCCMOTPEHBI PAOOTHI MO TEXHUYECKOMY OOCITY)KMBAaHHUIO MO 4 BHAaM HAcoCOB Ha HeTsIHOM MecTtopoxacHun TOO
«CII KasrepmyHaii». B crarbe npuBeneHsl 3HaYCHHS HHTEHCHBHOCTH OTKAa30B I COBPEMEHHBIX MapOK HACOCOB YETHIPEX
IPYIIT: NOTPYXKHBIX, JUIS OTBOAA IPEHAXKHBIX U CTOYHBIX BOJ; OBITOBBIX; KOHCOJIBHBIX; IMOJBOJHBIX - JUIS ITOJyYSHUS apTe3u-
AHCKMX BOJI HA OCHOBE CTaTHCTHYECKOH 00pabOTKH JTaHHBIX 110 MX KCIUTyaTanuu. Pa3spaboTaB aHannTHYeCKUE U CTaTUCTHYC-
CKHE MOJIEJIM OLEHKH MX HAJeKHOCTH Ha MPEINPHATHH, ObUTH OIpEAeIeHbl BUABI OTKAa30B MPU WX paboTe M X BEPOSTHOCTH.
Marepuanbsl 1 METOABI MCCIIEIOBAHUS - 3TO MHPOPMAIHs O HEMCHPABHOCTSAX M OTKa3aX HACOCHBIX arperatoB CHCTEM BOJIO-
CHA0>KCHUS U BOJIOOTBEACHHS B YCIOBHAX 3KCIUTyaTallly JUIsl TIOCIEIYIONIEro aHaIu3a U pa3paboTKK peKOMEHIAIMi 10 1po-
EKTHPOBAHHMIO M SKCIUTyaTalllH THIPABINYECKIX CHCTEM C LIENBIO ONPEEICHIs XapaKTepPUCTHK HaIe)KHOCTH Ha OCHOBE 00Opa-
60TKH 0a3bpl TAaHHBIX Ha MPEIUPUATHN METOJAMU MaTeMaTW4ecKoW cTaTUCTUKH. o pe3ymbraram HMpOBEAEHHOTO HAYYHOTO
aHaIM3a Ha MPEANPHUATHH BBIIBICHBI OCHOBHBIE IPHYUHBI, OpMHUpYIomye 6a3y 0TKa30B HACOCHOTO 00OpYIOBaHMS, BBISBIIC-
HBI IPUOPUTETHBIC MIPUIHMHBI NX BO3ZHHUKHOBEHUS M OCYLIECTBIICH aHAIN3 M0 UX AKCIUTyaTallHOHHBIM, CTPYKTYPHBIM HIIH KOH-
CTPYKTOPCKMM OLIMOKaM. BbIIM OLIEHEHBI MapamMeTphl HAJEKHOCTH Ul YEThIPEX TPYII HNPUMEHSEMOro Ha MpeIIpUsITHN
HACOCHOTO 00OpY/IOBaHUs, MPOBEICH MX aHAIM3, a TAK)KEe COCTaBlieH rpadUK W PerjaMeHT MepUoMYeCKOr0 TEXHHUYECKOTO
00CTy>KHBaHUsI.

Knioueguvie cnosa: nacoc, mexnuueckoe obcnyscusanue, nepmenepepabamuiéaioujee npeonpuamue, udbl HACOCOS, pe-
MOHM, NJIAHOEbIL PEMOHM HACOCOG.
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