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TEXHOJIOTHU He TpeOyeTcst O0NBIINX MaTepHaNbHBIX 3aTPaT M MPOBEICHUS] MACIITAOHOW PEKOHCTPYKIMHK (YCTaHOBKA JIETKO
YCTaHABIIMUBAETCS Ha CYIIECTBYIOIIYIO TEXHONOTHYECKYIO CUCTEMY Ha JIF00OM 3Tare MOATOTOBKH).
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AHANU3 NPUYUH OTKA30B TPYBEHON OBBA3KU ®OHTAHHOWU APMATYPbI
XycHyTtauHos [0.P.
HayuHbin pykosoguTens npodgeccop 1.B. bypkos
HayuoHanbHbIl uccnedoeamenbckuli ToMckull nonumexHuveckul yHueepcumem, 2. Tomck, Poccusi

IMocnencTBust yredyek M TOPHIBOB BBIKMAHBIX JIHMHUH, OOBA30K (POHTAHHBIX apMaTyp, B HACTOAIIMH MOMEHT
HEJIOOLIeHEeHbI. ABapHitHbIe pabOTHI 10 YCTPAHSHNIO HE TePMETHIHOCTH, CTAHOBSATCS 9aCTON MPUINHOM OCTAHOBOK CKBaYKHH.
OcHOBBIBasICE Ha (DAKTHYECKWX MAHHBIX II0 OTKa3aM Ha3eMHOH WH(PaCTPyKTypHl, MOBJIEKIIHE 3a COOOH HE TONBKO
9KOHOMHYECKHE TTIOTEPH MPEANPHUITHS B CICACTBUU OCTAHOBOK JJOOBIBAIONIUX CKBAXXHH, HO U YIIEepO, IPUHOCUMBINA 3KOJIOTUHI
[1], MmoxHO cienath BBIBOJ 00 aKTyalbHOCTH JAHHON MPOOIEMBI.

Kak wu3BeCTHO, KOPpO3MOHHBIE INPOLECCHl HAUYMHAIOTCS C IOBEPXHOCTH MeETalla U PACHpPOCTPAHSIOTCA BIIIyOb
Marepuana. Benencteue 3Toro u3MeHseTcsl BHEIHUI BHJ] METaJlIa: Ha €ro MOBEPXHOCTH MPOUCXOIAT XUMUYECKHE MPOLIECCHI,
o0pazyroTcs yriy6ueHus (IsSTHA, CBUILH, S3BbI), 3aII0JHEHHBIC IPOAYKTAMH KOPPO3UH MpeUMyIecTBeHHO Fe, 05 [4].

Pacnpenesienrie MecT NpOSBICHMI CBHUINEH (OTBEpCTH) Ha TEXHOJIOTMYECKOH OOBsi3Ke (OHTAHHOW apMaTypsbl
paccmorpuMm Ha mnpumepe mnpennpusatus AO «Tomckaedts» BHK. 3HaunMTenpHBI MPOIEHT OTKAa30B, HaWOOJIbIIAS
KOHIIEHTPALUs, HAXOINUTCS B 30HE 32 (DIaHIEBBIM COEMHEHHEM IITyIepa U 0TBOAA MaHN(ONbAHON TuHUN. [IporieHT 0TKa30B
Mo MecTaM B 0OBsi3ke (DOHTAHHOW apMaTyp, CBA3aHO C MECTHBIMH COIPOTHBICHHSMH, KOTOPHIMH HAa3bIBAIOTCS MecTa
n3MeHeHns GopM B pa3MepoB KaHaa, B KOTOPBIX MOTOK JieopMupyeTcs (pacIIupseTcs, Cy»KaeTcsl, HCKPHUBIISTCS).

B nuarpamme Ha pucyHke 1 mpeacTaBieHBI 3aBUCHMOCTH AeficTBytomero ¢ponna ¢ 2018 mo 2021 rox ot koinyecTBa
0TKa30B ()OHTAaHHOW apMaTypbl. MOKHO 3aMETHTh, YTO NPOCIEKUBAETCS TEHAEHIMS YBEJIHYEHHsS OTKa30B M3 roja B TOJ.
Uckmouennem cran 2020-if rog, B KOTOPOM JeHCTBOBalO orpaHudeHue noObran Hedre. Ha pucyHke 2 mpeacraBieHa
3aBUCHMOCTB OOILETO YKCla 0TKA30B HA3eMHOT0 000pPYZOBAaHHS OT OTKAa30B OCIOXKHEHHOTro (oHsa CKBakHMH. OCHOBBIBAsCH
Ha JaHHBIX, MOJKHO C/I€NIaTh BBIBOJ, YTO OCHOBHAS JOJIS1 OTKA30B IMPHXOAUTCS IMEHHO Ha OCIOKHEHHBIH (OHI.
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CEKLUA 7. TPAHCIIOPTHUPOBKA U XPAHEHUE HEDTHU U I'A34

Ha pucyHke 3 mpezcrapieHa 3aBUCUMOCTb KOJIMYECTBA OTKA30B OT NPOLIEHTa 0OBOJHEHHOCTH. 3aBUCHMOCTb OTKa30B
OT U3MEHEHUsI OOBOJHEHHOCTH HNPHUCYTCTBYET HE3HAUUTEIbHO. Boibliiee KOJMYECTBO OTKA30B IPHUXOAUTCS HA CKBAXKHUHBI
¢ BomocoiepkanueM B mnpoaykuuu Oosbine 80 %. Kommanueil HCMONb3yIOTCS YCTAHOBKH, IPOU3BOAWUTEIHLHOCTHIO
or 25 M¥cyr. no 800 Mm3/cyT., OCHOBHas [0Js OTKA30B HA3€MHOTO OOOPYNOBAaHUS IPUXOAMTCS HA CKBAYKHHBI
MPOM3BOAUTENRHOCTEIO 10 100 M3/cyT. (pucyHOK 4).
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Puc. 3. 3asucumocmo omxazoe om % 06600HeHHOCMU Puc. 4. 3asucumocmo omkazoe
Om nHPoU3600UMENbHOCHIU CKEANCUH

C KaXIbIM TOAOM KOJHYECTBO CKBA)XKWH, KOTOPBIE OCIOXKHEHBI, yBennumBaercsi. Ho Takke ¢ KaXIbIM TOIOM
YBEIUYMBACTCS U KOJIMYECTBO CKBAXKWH, 3AIIMIICHHBIX OT 3THUX CaMbIX (akTopoB. Bompmias gacte ocrmoxxHeHHOTO (hOHIA
CKB2)XMH 3alIHIICHO CIICIUATbHBEIM AHTHKOPPO3HOHHBIM IOKPHITHEM, OJarojaps 4YeMy YAaloch CHHU3UTh 3aTpaThl Ha
WHTAOUpOBaHUE. (PUCYHOK 6).
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0CN10ICHEHHBLIL POHO cKeadicun (KOppo3us) ¢ npumenenuem unzcuouposanusn u HKT ¢ nokpvimuem

B pesynbraTe oTKa30B Ha TpyOHO#H 00Bs3ke ®A B mepuoxa ¢ 2018-2021 rr. norepu cocraBwin 333,6 T HedTH.
YBemuuenue noreps HepTH 10 140,8 T B 2021 roay, CBsI3aHO C YBEIWYEHHEM MPOCTOS CKBAYKUH, IS TTOJTHOM MepeoOBI3KH,
7100 3aMeHBbI e()eKTHBIX Y4acTKOB. PaHee MpOM3BOAMIACk TOYCUHAS JMKBHAALMS MECTa OTKa3a, KOTOPast B JAHHBII MOMEHT
He 3(EeKTHUBHA, B CBSI3H CO CTAPEHHEM, H3HOCOM MaTepHaia TpyO, (PacOHHBIX M3, HCIIOIb3YeMBIX B TpyOHOH 0OBSI3Ke.
OcHoBHas noinst 0Tka30B HAa TO DA oTHOCHTCS K OCIOXHEHHOMY (GOoHIY ckBakuH. OTMedaeTcs yBEINUCHHE KOJIHMYECTBA
CKB&KHH, KOTOPBIE 3aIUIICHB! OT OCIOKHSIOMNX (paKTOPOB, UIMEHHO CITyCKOM IIOJ3€MHOT'O 00OPYMOBaHHMS C MOKPHITHEM,
HO POCT OTKa30B COXPaHs;ETCs.

Jlns yMeHbILIEHHs! KOJIMYECTBA OTKa30B Ha TPYOHOH 00Bsi3ke DA cienyer pa3paboTaTh METOAUKY, BKIFOYAIOILYIO
HOPMBI OTOPaKOBKHM TEXHOJIOTHYECKHX TpPYOONpPOBOJOB, HPOM3BOAUTH BH3YyalbHO H3MepHUTENbHbIH KoHTpods (BUK),
TOJILIMHOMETPHUIO TPYO [2], meTaneit u CBapHBIX CTBIKOB, MOUISKAIINX OTOPAKOBKE B MPOLIECCE IKCIUTyaTAIMH, IIPOBOAUTH
9KCIIEPTH3Y MPOMBIILICHHOM Ge30macHoCTH 00BA30K, Tpy6onpoBoaoB [3].
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STUDIES OF DYNAMIC OPERATING LOADS GENERATED
BY CENTRIFUGAL MACHINES AND UNITS
Schreder A.S.

Scientific adviser, Doctor of Technical Sciences A.N. Gavrilin
TPU, School of Natural Resources Engineering, Tomsk, Russia

In the process of transporting gas over long distances, gas compressor units (GCU) are important equipment. During
the operation of the GPU, high dynamic loads occur that affect its reliability. These loads can be expressed in terms of the root-
mean-square value (RMS) of the vibration velocity at characteristic points of the GPU. These loads are the causes of the
following defects [3]:

- the development of defects both in the base metal of pipes and in welds

- destruction of supporting structures;

- violation of the integrity of protective coatings (anti-corrosion);

- damage to technological equipment.

For this reason, it is essential to study the dynamic loads, and, as a consequence, the oscillation processes of the gas
COMPpressor unit.

The purpose of this work is to study the dynamic characteristics of the gas-pumping unit, based on the conducted
vibration survey and the creation of a mathematical model of the unit.

Vibration survey and assessment of the vibration state were carried out for 4 EGPU - 4.0/8200-56/1.26-R-10-01,
located at one compressor station. The study was carried out in accordance with the attached Atlas Copco manufacturer's
instruction 2946 0444 04 "Test Data - Condition Monitoring” for ZT series compressors. On fig. 1 shows vibration
measurement points. Measuring instruments: Vibrometer type SKF Microlog CMXA 70. Sensor type - CMSS2200 [4].
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Fig. 1 Scheme of point location for measuring vibration of EGPA-4.0/8200-56/1.26-R NTs 220-11-1SMP

Based on the results obtained empirically, a graph of the RMS vibration velocity at characteristic points was built.
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Fig. 2 Vibration velocity RMS at characteristic points
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