AHHOTAIIUA

B pabote mnpencraBieHbl pe3yiabTaThl HMCCIENOBAHWSA HAMpaBICHHbIE Ha
noBeieHue 3 pexTuBHOCTH padoThl ['TY B yCI0BUSX 3KCIUTyaTallUU.

MaructpaibHblii TPAHCIIOPT Tra3a SBISIETCS BaXXHEUIIECW COCTABIAIONIEH
TOIUTMBHO-3HepreTuyeckoro kommiekca (TOK) Kazaxcrana, mo3atoMy yxyamieHue
3¢ (EeKTUBHOCTH TpaHCHOPTa ra3a, OTPaKaeTCs Ha YpPOBHE BCEHl SKOHOMHKHU
pecnyOnuku. [{ns 3HEPreTMYecKoro KOMILIEKCA KOMIIPECCOPHBIX CTaHUUMN
MarucTpaibHbiX raszonpoBofoB «CAlly, pabortatonmx ¢ koHma 60-X TOAOB
IpOLLIOr0  CTOJNETHs, OoJiblliee 3HAYEHHE UMeeT TmpobiemMa TMOBBIIIECHUS
HEpreTuyeckoi 3pHEKTUBHOCTH U HAJIEKHOCTH ra30TypOUHHOTO 000PYI0BAHUS.

['maBHBIM cpencTBOM oOecredueHus: HaAeKHOM U A(PGeKTUBHONU paldOThI
000OpyZOBaHUs SBIISIETCSI CBOEBPEMEHHAs TEXHHUYECKas IUArHOCTUKA. MeTo/bl
JUAarHOCTUKU  TO3BOJSIIOT  OLICHUTh HW3MEHEHHE TEXHUYECKOIO COCTOSHUSA
o0opyaoBaHusi ¢ LeIpl0 oOecrieyeHus Oe3aBapuilHOW palOThI, MOBBIIICHHS
3¢ (PEeKTUBHOCTH pabOThl Kak caMoOro OOOpyAOBaHMsS, TaK W €ro 3arpys3kw,
ONpENICNICHUS] ONTHUMAIbHBIX CPOKOB MPOBEJACHUS PEMOHTOB. B mepBoil riase
paboThI MIPEACTABJICH aHAIN3 PA3IUYHBIX METOJ0B JUAarHoCTUKH. ChaenaH BBIBOJ O
HEOOXOJMMOCTA  pPa3BUTUSA  METOJIOB,  OCHOBAaHHBIX  HAa  HM3MEpPEHUU
TEIJIOTEXHUYECKUX TapaMETPOB U MOTOKOB.

Bo Bropoii rimaBe pabOThl  pacCMOTPEHBI  BONPOCHI  MOBBIIIEHUS
JIOCTOBEPHOCTH orpeeieHus koddpduuuenta TexHuueckoro cocrosinus [TIA,
MPEIIONKEH IKCEPreTUUECKUN METO ISl OLIEHKH TeXHUYECKOro coctossHus ['TIA.

Tpetbs TmaBa pabOTHI MOCBSIIIEHA BOMPOCAM OIIEHKHM pacxoia ToruBa B ['TY
u noBbimeHus dHeprodpdexktuBHocTH [TIA. TlpencraBneHsl  pe3yabTaThl
skcriepuMeHTanbHbix  uccaenoBanuii [TIA ¢ I'TK-10-4. IlpoBenen ananmu3
2G()EKTUBHOCTH  TPUMEHEHHS  MPOMBIBOYHOM  CHUCTEMBI  IPOHM3BOJCTBA
«GasTurbineEfficiency» tuma GTE 160i-21 na I'TIA I'TK-10-4 KC «/I>xanramay,
MPEJICTABJIEHBI Pe3yJibTaThl uccienoBanuid ['TIA ¢ ycTaHOBIEHHBIMU CUCTEMAMHU.

[loka3zaHo, 4YTO TNPUMEHEHHE TMPOMBIBOK, CYHUIECTBEHHO  IOBBIIIAET
sbdextuBHOCT, pabotrel ['TY wu mo3BomsieT mnoaaepXuBaTh KodDPUIUEHT
TexHuueckoro coctossHusi ['TIA B pomycTUMbIX TpeAenax B MEKPEMOHTHBIN
nepuo. [IpoBeleH TEXHUKO-3KOHOMUYECKUIM aHAIN3 BHEIPEHUS MEPONPUSITUS Ha
KC Kazaxcrana.



Abstract

The paper presents the results of a study aimed at improving the efficiency of
gas turbines in operation.

Gas transmission is an essential component of the fuel and energy complex
(FEC) of Kazakhstan, therefore worsening the efficiency of gas transport, reflected
in the level of the entire economy of the country. Energy complex compressor
stations of main gas pipelines "CAC", working with the late 60-ies of the last
century, more important is the issue of energy efficiency and reliability of gas
turbine equipment.

The main means of ensuring reliable and efficient operation of the equipment
is timely technical diagnostics. Diagnostic methods allow us to estimate the change
of technical condition of the equipment to ensure trouble-free operation, improve
the efficiency of both the equipment and its load, determine the optimal timing of
repair. In the first chapter presents an analysis of different diagnostic methods. It is
concluded that the need to develop methods based on measurement of thermal
parameters and streams.

In the second chapter of the issues to improve the reliability of determining
the coefficient of technical condition of SBS proposed exergy method to evaluate
the technical condition GPA.

The third chapter is devoted to the evaluation of fuel consumption in gas
turbines and energy efficiency GPA. The experimental results with a GPA of SCC-
10-4. The analysis of the effectiveness of the washing system production
«GasTurbineEfficiency» type GTE 160i-21 on SBS SCC-10-4 CS "Jangala",
presents the results of studies with SBS installed systems.

It is shown that the use of washes, significantly increases the efficiency of gas
turbines and maintains technical condition factor GPA within acceptable limits
during the turnaround period. Conducted a feasibility study on the introduction of
measures COP Kazakhstan.



TycinikTeme

byn sxymeicta ['TKHBIH maiigamaHy apKbUIBI KYMBIC 1CTE€Y THIMIUTITIH
apTThIpyTa apHajiFaH 3epTTeyJep HOTUKECI KOPCETIITEH.

['a3 TaceiManiay MpOUECHIHBIH  HAlIapiaHybl, OYTKIT MEMJIEKETTIH
HPKOHOMHKA JCHTEHIHE ocep €Te/ll, OUTKEHI MarucTPaibIbIK Ta3 TacMaaay oJici
KazakcTaHHBIH kKaHApMail — SHEPTeTHKAJIBIK KOMIUICKCIHIH €H MaHBI3Ibl KEIIeH]
O0JIBIN TaObUIABI. OTKEH JKY3 KBUIIBIKTHIH 60-1116I )KBUTIAPBHIHBIH asFbIHAH OacTan
KYMBIC ICTeN KeJe aTKaH, MaruCTPaJbIiK Ta3 KYOBIpPhUIAp KOMIIPECCOPIIBIK
CTaHIUsIap JHepreTUukanblK kemieH ymrH « CALl »ynkeH MoHHEH asKTaH
ra3TypOuHaibl KaOJBIKTap SHEPTeTUKAIBIK THUIMJIUIIKTED >KOHE CEHIMIIUIIKTEp
YKOFaphUIATyJIap MOCEJIeCl allbIll KAThIP JKYMBIC ICTEHTIH MAarucTpaijiiKk ra3s
KYOBIpBLUIap KOMITPECCOPJIBIK CTAHIIMSIIAP dHEPTreTUKAIBIK KelieH yiriH « CALL ».

CeHiMal *oHE THIMAL KaOABIKTap KYMbBICTApAbl JEp KE31HAE KamMTaMachl3
€TETIH HEeri3rl Kypal TeXHUKAIbIK JIMarHOCTUKA OOJbIl  TaOBLIAIbI.
JInarHOCTUKaNBIK SICTEpJIl THUIMIAUIKTEH ,alaTChl3 >KYMbBICTaH,COHBIMEH KaTap
TEXHUKAIBIK KYWUJIEpl e3repic Oaranayra MYMKIHIIK Oepim KaTelp. JKYMBICTBIH
OipiHmIi  OacHIBICBIHAA Op TYPJAl JUACHOCTUKAIBIK  OMICTEpAiH  Tajjaybl
KopceTuireH. TemmoTeXHUKaNbIK IapaMeTpiiepre J>KoHE arbIHAapra  eJIey
OMICTEPIH JAMBITY KXKETT1 €KEH1 Typajibl KOPBITHIHIbI dKACAIbIHFaH.

KyMbIcThIH ekiHII 6acuibichiHa TeXHUKAIBIK [ TIA Kyit Oarachl yIIiH, OHbIH
IKCEPreTUKAIBbIK 9IiC KOA(D(UIMEHTTIH aHbIKTayJdapbl Typajibl CYpakTap
KapacCThIPBLUIFaH.

Kympictein ~ ymriHm — 6acmbicel ['TK—ra KYPTBUIATBIH  OTBIHHBIH
OarananybiHa xoHe [ TK — HBIH KYIIKyaThIH apTTHIpYy CYpaKTapblHA apHAJIFaH.
[TIA-apiH  ['TK-10-4-r1  sKCepUMEHTANABl  3EPTTEYNEPIIH  HOTHXKENepi
koepcerinren. I'TIA I'TK-10-4 KC « JIxanrama » -marel GTE 160i-21 Tumri
«GasTurbineEfficiency» TypaiH eHuipicTep Kyy OKyHenepi KoJJIaHyjap
TUIMIUTIKTEpPl Taljaybl ©TKI3UITeH KoibutraH xyienepmen I'TIA 3eprreynepiin
HOTHXKENEPl KOPCETKEH. .

TebOereitraH, He JKyy KOJJaHYbl, J>KYMBICTapJbl THIMIUIIK MaHBI3bI
xorapeuiatazel ['TK koHEe peMOHT apanbslik Mep3imre MyMmkiH miekrepae [TIA
TEXHUKAIBIK KyWaep Kod(PUIMEeHT KojjayFa MyMKiHmIK Oepim »xatbip. KC
Kazakcranra mapajiapblH €HTI3yJIepl TEXHUKO-dKOHOMHUKAJBIK KAFAasT TalIaybl
OTKI31JITEH.



