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2. The control and monitoring of availability index of product of the multistage installations of transportation and
compression of gas under operating conditions

Pedepar:

1. Incepraniiina po60Ta IpUCBIY€HA PO3pOOLi METOIiB KOHTPOJIIO Ta MOHITOPUHTY TEXHIYHOTIO CTaHY YCTAaHOBOK
KOMIpUMYyBaHHs rasy (KY) aBToM06ibHHX ra30HANIOBHIOBAJIbHUX KOMITpecopHUX cTaHLiil (ATHKC) B mpoueci
eKCITyaranii Ta ix peasnisanii B KOMIIEKCHIM aBTOMAaTU30BaHii cucremi giarHoctyBanHsa KY. OCHOBy cucreMu
CKJIaJIal0Th METOY aHajlizy napaMmeTpi pobouoro npouecy KV, BibpaniiiHoi fiarHOCTMKY Ta HAKOIIMYEHHS
IIPOJYKTIB 3HOCY B Macli. PO3p0o6yieHO MaTeMaTUYHy MOZeb pobodoro npouecy KY, sxa 1o3Bosisie NpoBOOUTH
MOJeJIIOBaHHSI NIPOLIECiB MOTIPLUIEHHS TEXHIYHOIO CTaHy 3 METOIO IIOIIYKY Ta ifeHTudikalii HecripaBHOCTEN
yuiinapo-nopuHesoi rpynu (LTI, a Takox BU3HaY€HHS KOMILJIEKCHUX MTOKa3HUKIB TexHiuHoro crany LTI -
BCMOKTYBaJIbHMX Ta HarHiTaJbHMX KJIAMaHiB i IOpIIHEBUX Kilelb. Po3nizHaBaHHS TEXHIYHOTO CcTaHy KY 3
BUKOPUCTAHHSM MapaMeTPiB PO6OYOro NMpOLECy 3AiCHIOETbCS HA OCHOBI CTATUCTUYHUX METOIiB TPEHA0BOTO

aHasli3y KOMIUIEKCHUX KoedilieHTiB TexHiyHOro crany esemeHTiB LTI KV, ix HEB'SI30K, a TaKO>K Ha OCHOBI 3HAKOBUX



Martpullb. MeToMKa po3Mi3HaBaHHATEXHIYHOTO cTaHy KV 3a napameTrpamu Bibpallii Ta HAKOIIMYEHHS TPOIYKTIiB
3HOCY B MacJli 6yIyeTbCsl HA OCHOBI IMCKPUMIHAHTHOTO aHali3y BifOBiAHUX KyaciB cTaHiB eemeHTiB LITIT i
KPMBOUIUITHO-MIATYHHOTO MeXaHi3My. Po3po6sieHO Ta BIPOBA’KEHO IIPOrpamy POBEIEHHS TENIOTEXHIUHUX
BuIpo6ysanb KY B yMOBax eKCIIyaTallii, sika J03BOJIsi€e BUBHAYMUTU OCHOBHI XapakrepucTtuku KV, sikicTb
[IPOBEJIEHHSI PEMOHTHUX Ta BiIHOBJIIOBaJIbHUX POOIT, 2 TAKOXK €(PEeKTUBHICTh Ta EKOHOMIYHICTb [TOAAIBLIO]
excryaranii KY. KommniekcHa aBToOMaTU30BaHa CUCTEMa MPONIIIIA AOCHiAHY ekcryaranio Ha ATHKC JK
"YkpTpaHcraz" HAK "Hadroras Ykpainun" B nepiog 3 1996 o 2001 p.p. Ta okasasa JOCTaTHbO BUCOKi MOXKJIMBOCTI 3
BUSBJIEHHS Ta ifeHTudikauii nedeKriB Ha pi3HUX CTaAisIX ix po3BUTKY. [IpoMuciioBa eKCIyaTalis CUCTEMU

MOHITOPHHTY TexHiYHOro crany KY nposopgniace B iH)KeHEpHO-TeXHIiYHOMY LieHTpi "OpioH-[I".

2. Dissertation is dedicated to developing of control and monitoring methods of technical state index estimation of
the gas compression installations (CI) for automobile gas filling compressor stations (AGFCS) during operation and
their implementation in the complex diagnostic automated system of CI. The basis of an overall system of
diagnosing is made by (with). The methods of the CI working process parameters analysis, vibrational diagnostic
and accumulation of products of wearing in oil were used as fundamentals for the proposed diagnostic system.
The mathematical model of CI working process is developed. This model allows to perform simulation of processes
of technical state index deterioration. Besides, it permits to define the faults of cylinder-piston assembly, and also
calculate complex indexes of availability of cylinder-piston assembly elements, such as intake valves, exhaust
valves and piston rings. The technique of the availability index identification of CI with usage of parameters of a
working process is based on the statistical methods trend analysis of complex factors of availability indexes of CI
cylinder-piston assembly elements, as well as their discrepancies, and also methods of the theory of decision
marking on the basis of sign matrixes. The technique of CI availability index identification on parameters of
vibration and accumulation of wearing products in oil is based on the discriminant analysis of the conforming
classes of states of CI cylinder-piston assembly elements and crankshaft- rod mechanism. The computer program
of CI heat engineering tests under operating conditions is developed and adopted. This program allows to
determine CI basic performances , quality of repair and refurbishment works realization, and also efficiency and
profitability of further exploitation of CI. The developed complex automated system has passed operational testing
on "UKRTRANSGAZ" sub-company's AGFCS, as well as on "NAFTOGAS of UKRAINE" state cjmpany's AGFCS in the
term from 1996 up to 2001 years. Highenough capabilities of this system for detection and identification of CI
defects at early stages of their development was also shown. The operation and approbation phase of a system of
monitoring and diagnosing of availability index of product CI implemented in technical-engineer center "Orionum-
D"
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