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Stationary steam turbines for compressor and blower drive.
Types, basic parameters and technical requirements
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Hata seemenns 01.07.81

Hacrosuuit cragmapr PACIPOCTPAHSAETCS HA CTALHOHAPHEIE MTAPOBBIE TYPGUHEL MOULIHOCTEIO oT 6000
mo 30 000 kBT ¢ HaYanbHBIM aGCOMIOTHBIM NaBIeHUEM napa ot 3,4 o 10 MIla (ot 35 mo 103 Krc/cm2),
TIpeNHA3HAYCHHBIE JU1A IIPUBOAA BOIMYLIHBIX KOMIIPECCOPOB UL JOMEHHBIX MeYeH U BO3XYXOpa3MeTHUTe b-
HBIX YCTAHOBOK, KOMIIPECCODPOB IUIS XMMHYECKOL IIPOMBILUICHHOCTH, HArHETaTeNei KOKCOBOIO ra’a W
BEHTILUIATOPOB KOT/IOB [UISl CXUTaHMA ra3a U MasyTa.

s Typ6uH, npexHasHaYeHHDBIX Ha OKCIIOPT, IONYCKAIOTCS OBYCIORICHHbIE 3aKa3-HAPAI0M BHELL-
HETOProBOM OpraHU3alMK OTKIOHEHMS OT TpeGOBaHHI HACTOSIIEro cTaHIapra.

(Mamenennas pepaxuns, Ham. Ne 2).

1. TAIIBI 1 OCHOBHBIE [TAPAMETPBI

1.1. Turbl M OCHOBHEIE MapaMeTpEI TYPOUH XOJDKHBI COOTBETCTBOBATD YKA3AHHBIM B Ta6iI. 1.

TaGnuua |
HomuansHoe 3HaveHHe ocHOBHEIX
napaMeTpoB
HoMuHameHas
Trt TypGunnt MOIITHOCTD, XKBT HavanmsHoe HayanpHas
abcomotHoe TeMIiepaTypa
nasneHHe rapa, MIla napa, *C
6000 3,4 380
Or 15000 4,0 363
KonneHcaunonnas (K) lcl)?r 3102%%% o T
g0 18000 '
Cs. 18000 8,8 535
OT 10000 3,4 435
T no 18000
CIUIOOHKALMOHHAS C IPOM3BOACTBEHHBIM orSopom 5000 33 535
mapa (ID 20 25008 ’
Cs. 25000 10,1 432
Tennodukaimontas ¢ oTomMTeBHEM orSopoM napa (T) Cs. 25000 8,8 535
Termnoduxaimonyag ¢ TIPOH3BOACTBEHHBIM M OTOIMM-~ 1?:5&?3 3.4 435
TEMLHAIM oTGOpaMH napa (IIT) Cs. 30000 8,8 535

1.2. O6o3HaveHue TYpGHH HO/DKHO NIPOBOIUTHCSA 10 HACTOSLIEMY CTAHAAPTY C JOGABIEHUEM HHIOEK-
Ca, NMpeIyCMOTPEHHOIO TeXHMIECKUMH YCIOBHAMH Ha TYPOUHBI KOHKPETHRIX THIIOPa3MEPOB.
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[IpuMeps ycnoBHBX 0603HAYeHHU U TYpOHH: :

KouneHcaunonnas ryp6una 6es PEryTUpyeMbIX OTOOPOB Napa HOMUHANBHON MOIIHOCTEIO 19000 kBt
€ HAYaIbHBIM aGCONIOTHBIM NaBNeHMeM napa 3,4 MIla (35 krc/cm?):

Typ6una napoeas K-19—35

TemwtopuxaunoHHas Typ6HMHA HOMHHATBHOMN MOLIHOCTBIO 31000 kBT ¢ HavanbHBIM a6comOTHBIM
nasnenueM napa 8,8 MITa (90 krc/cm?), ¢ OTOMMTENBHBIM PErymupyeMbIM O0T6OpOM IMapa aGCoMOTHBIM
maenenuem 0,1 MITa (1,2 krc/cM2):

Typbuna naposas T-30—90

TennoduxaunosHas Typ6uHa HOMUHAIBHON MOWHOCTBIO 15800 kBT ¢ HaYaMbHBIM a6COMIOTHBIM
RaBneHuem napa 3,4 MIla (35 krc/cM2), ¢ NpOM3BOACTBEHHBM PErynmupyeMbiM 0T6OPOM Tapa abCoIoTHRIM
nasnexuem 0,78 MIIa (8,0 krc/cm?):

Typbuna napoeas I1-16—3,4/0,8

Terwtoduxanuonnas Typ6uHa HOMHUHANBHON MoOwHOCTEIO 34000 XBT ¢ HaYaNbHBIM a6CONIOTHBIM
nasieHneM napa 8,8 MITa (90 krc/cM2), ¢ MPOU3BOICTBEHHbIM PEryMpyeMbiM 0TOOPOM Mapa a6COoNIOTHRIM
nasnenreM 0,78 MIla (8,0 xrc/cM2) U OTOMUTENBHBIM HEPETYNHPYEMBIM OTGOPOM Mapa abCoMIOTHBIM
nasiaexuem 0,1 MITa (1,2 kre/cm?):

Typ6una naposas IIT-34—8,8/0, 8/0,1

Ilpumegyanus:

1. B ycJIOBHEIX 0603HaYeHMAX THITOP23MCPOB HOBBIX H MOICPHM3HPYEMBIX TYPGHH 3HadyeHMe abcomoTHoro
HAaBIICHHUA napa yxaspIBalOT B Merarnacxkaisax.

2. B KOHCTPYKTOPCKO# M HOPMAaTHBHO-TeXHHYECKOH AOKYMEHTaLHK K 0603HAYEHUIO TYPGHHEL 110 HacTroseMy
CTaHAapTy HoIycKaeTcs X06aBnaTL 0603HAYEHHE MOACTH, TIPHHATOE Ha NpearpUATHH-H3TOTOBHTEIE.

1.1, 1.2. (M3smenennas penaxuus, Mzm. Ne 3).
1.3—1.9. (Mckmoyenst, Uam. No 3).

2. OBIIME TEXHUYECKHWE TPEBOBAHUSA

2.1. TypOUHEI ZOIKHBI M3TOTOBIATBCA B COOTBETCTBHHU C TPeOOBAHUAMMU HACTOSILETO CTAHAAPTA U
TCXHMYECKUX YC/IOBHH Ha KOHKDPETHBIE TUIHI TYPOUH MO paBoamm YEPTEXaM, YTBEPXIEHHBIM B YCTAHOB-
JIEHHOM IIOpSIKe.

2.2. Krumatiyeckoe HCMONHeHMe TYpOuH YCTaHABIHBAIOT B TEXHUYECKUX YCTIOBUSX HA KOHKDETHBIE
THUITBL TYPOHH.

2.3. Typ6UHBI DOTKHBI 06eceYuBaTh HOMUHAIbHYIO MOIUHOCTE M HOMWHAIBHYIO TEMIEpaTypy
OXJTXKJAIOWIEN BOABI PH OTKIOHEHHMSIX HAYATbHBIX [1apaMeTpoB mapa, HE NpPEBBILIAIOUINX YKA3aHHBIX B
Tabn. 2.

2.4, TypGuHbI, NpexHA3HAYEHHbIE TS TIPUBOJA BO3XYLUHBIX KOMIIPECCOPOB NOMEHHBIX Me4eil, BO3-
AYXOPA3Ie/IUTE/LHBIX YCTAHOBOK M HATHETATE/el KOKCOBOIO Ia3a, 1o COITIaCOBaHHIO MEXIY H3TOTOBUTENEM
¥ IOTpeGHTEIeM JOJDKHEI JOMYCKaTh paGoTy [IPH OTKITOHCHMAX OT HOMHHANBHBIX 3HAYSHUIL:

TEMIIEPATypPHI Mapa xo (—25) °C;

Aarenust napa xo (—0,98) MIla (—10 xrc/cm2) mpH HOMUHATBHOK TEMIIEpaType OXJIaXHaloLuet
BOAbI (I BHOBb MPOEKTHPYEMBIX TYpOuH).

TaGauwma 2
AGcamotHoe narnenue, MITa (kre/cM?) Temnepatypa, °C
Homu. Ipea. orxn. Homus, Ipen. orxn.
3,4 (35) +0,196 (+2,0) 380 —30
—0,500 (—5,0)
3,4 (35) +0,196 (+2,0) 435 +10
—0,294 (—=3,0) —15
4,0 (40,8) +0,216 (+2,2) 363 +37
—0,274 (=2.8) —13
8,8 (90) +0,490 (+5,0) 535 +5
—10
10,1 (103) +0,686 (+7,0) 482 —10




2.5. Tlo cornacoBaHmio MexXIy M3rOTOBUTETEM
1 MoTpebuTeNeM TYPGHHBI C HAYATLHBIMU napamer-
pavu mapa pasnenvem 3,4 MITa (35 krc/em?) u
TemIrepatypoit 435 °C Io/DKHEI JOITycKaTs paGoTy ¢
HaBneHueM napa 2,85 MITa (29 krc/cm?) u Temmepa-
Typoit 400 °C.

2.6. Ilpenesnl perymupoBaHUs a6COMOTHOrO
AaBneHus napa B ot6ope pid Typ6uH tunos T, I1
u IIT DOMXHBI COOTBETCTBOBATH YKA3aHHBIM B
Tabn. 3.
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MIla (Krc/cuz)

Tabnuua 3

ABCOMOTHOE naBneHue
r1apa B peryJMpyeMBix

Mpenesn perymipoparusa

orSopax HYDKHAH BEPXHMH
0,118 (1,2) 0,118 (1,2) 0,245 (2,5)
0,780 (8,0) 0,589 (6,0) 1,079 (11,0
4,070 (41,5) 3,990 (40,75) | 4,140 (42,25)

2.7. Typ6unst Tuna T KO/DKHBEI 06ecneYuBaTh HOMHHAJIBHYIO MOIIHOCTS NIPY OTKIIOYEHUM Deryniu-
pyeMoro ot6opa U COXpaHeHHs] HOMHHATLHBIX 3HAYEHUI BCEX OCTAIBHEIX 11apaMeTpoB.

2.8. MHuHUMaNbHOE BPEMS ITyCKa TYPOUHBL U3 XOJIOTHOIO COCTOSTHUSA 10 NPUHATHA NOTHON HATPY3KU
HoJuKHO GBITh He Gojiee yKa3aHHOro B Tabi. 4.

2.9. TypOuHEI, npegHasHaYeHHEBIE IS IpH- Ta6nuua 4
BOJIa BOSAYIIHEIX KOMIIPECCOPOB JOMEHHBIX MeYe, Hava/msott mapanern maoa
JODKHBI JOITyCKAaTh MEePUOAMYECKUE H3IMEHEHUS PaMeTp map ¥

Harpy3Ku IIpH 3allQJIHEHWH BO3XYXOHArpeBaTelei
He Gonee 15 % HOMHHATBHOrO pacxoa Mmapa B
IuanasoHe paboyux peXXHMOB TYpOMHEIL.

abcormoTHoe nanne-
Hue, MITa (krc/cm?)

BpeMs ITycKa, 4
TeMIiepaTypa, ‘C peMi my

2.10. TTo cornacoBaHMIO MEXIY H3TOTOBUTE- g: 82; igg 11’205
TeM U notpebutesneM TerTOGUKALUOHHEIE Typ6uU- 8:8 (50) 535 s

HBI ROJDKHBI JOITYCKaTh OTITYCK Iapa B 06U KO-
JIEKTOP. :
2.11. CucreMa aBTOMaTHYECKOrO PEryNUpOBaHMA TYPOUHEI OKHA 06eCIeYUBAaTh:

TIOANEPXAHUE YACTOTHI BPALUEHUS TYPOUHEIL B ITpenenax paboyero IMANasoHa ¢ HEYYBCTBUTENBHOCTBIO
He Gonee 0,5 % cpenmeit paGouelt acToTh BpAILUEHUT;

OTPaHMYCHHE MAKCHMATBHON M MHUHMMAILHON paGoYMX YaCTOT BpAIUEHHS P4 paboTte OT KOMaHL-
HOIO pETYNIATOpa KOMIIPECCOpPa M IMCTAHUMOHHOM BO3MEHCTBMH HA MATYMK Peryasaropa CKOpOCTH X
HENOMYIEH!e BO3PACTAHHA YaCTOTHl BPAIUEHHS OO 3HAYEHMS, TIDH KOTODOM cpalarhiBaeT aBTOMAT
6€30ITaCHOCTH IIpH MoNagaHKK KOMIIpeCcopa B MOMITaXHEIH PEXHM;

YCTOWHYHBOE IOANEPXAaHME NABJEHHA B Kamepe perympyeMoro orbopa B Npeenax AMArpaMMBI
PEXMMOB C HEPABHOMEPHOCTBIO, He IOIyCKAIOLe cpabGaThiBakus TIPENOXPaHUTEIBHBIX KIIAMIAHOB;

obecreyeHne yCTONIHBONR COBMECTHOMN paGoThi EPEYMCIIEHHBIX BBILUE ITOACUCTEM C PEryAATOPAMU
KOMIIpeccopa;

TIONNEPKAHKE B 3MAHHBIX MPENE/IaX AABAEHUA W TEMIIEPATYDHl Macia B CMA30YHON CHCTEME.

2.12. TypOHHBI NOMXKHEL OBITH 060pYIOBAHBI CIEMYIOLIUMU CHCTEMAMK aBTOMAaTHYECKOMH 3alIUTH OT:

NPEBBIUECHUA TOMYCTHMOM YacTOTHI BPAILEHUS;

OCEBOIO CHBUTa;

TIOBBIICHHA TEMIIEPATYPhI MOALUKITHHKOB WIK TEMIIEPATYPHl MAC/TA HA CIUBE U3 MO LIAITHUKOB;

TIOHIDKCHHS NABNEHUS MAacia B CMAa304HOI CHCTeMe;

TOBBIEHNS AGCOMOTHOTO NARNEHUSA [1apa 3a TYPOHHOI;

YBEJIMIEHHS BUOPALMK POTOpa WM KOpITyca MOANIKITHUKOB.

CHCTeMbI aBTOMATHYECKOH 3aIUMTHI [P LOCTHOKE HIH Y KOHTPOJIHPYEMBIX [1apaMeTPOB IPENENbHbIX
3HAYCHUM NOJDKHBI 0GeCIe HBATS:

NpeKpalleHue MoABoAa K TYpOHHE CBEXero mapa;

[IPUHYIMTENBHOE 3aKPBITHE OGPAaTHOTO KITANaHa PeryTHpyeMOoro otGopa,;

BBIAYY CHTHA/NA HA OCTAHOB B CHCTEMY aBTOMATHYECKOH 3aLIMTEI KOMIIpeccopa.

2.13. VYnpasneuue Typ6UHOM KOIKHO OCYLIECTBIIATECS C JUCTAHIIMOHHOIO LIMTA YIPABIEHHUS Typ-
BoKOMITpeCCOpHEIM arperaToM, Ha KOTOPOM HOJDKHA GBITh [IPEXyCMOTpeHAa aBapHHHAS, MTPeXYTIPeXIArOLIAs
M TEXHOIOrMMECKAS CHTHAMM3aLMs. [TycK TypGUHEI OCYILECTRISIOT ¢ MECTHOrO LIATA YTIPABICHMS, OCTAHOB —
€ MECTHOTO ¥ TUCTAHLIMOHHOTO LUIMTOB YIIPABJIEHHS.

IIpuMeyanwue ko 2.11—2.13. A Typ6unst K-6—30 ykazauusie Tpe6OBaHMA YCTaHABIUBAIOT
B TEXHHYECKUX YCIOBHSIX HA TYpOUHY.

2.14. B cucteMe yrpaBieHuUs TYPGOKOMIIDECCOPHBIM arperaToM LO/DKHA GbITh [IpexycMOTpeHa BO3-
MOXHOCTB €€ MonKoyeHuA K ACY CTaHIMHU (171 BHOBB IPOEKTHPYEMBIX TYPOHH).
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2.15. TypGHHBI DOKHBI MMETb CIeAyIolIHe [TOKA3ATENH HANEXKHOCTH:

TNOMHBO HA3HAYEHHBO! CPOK CITYXKOBI TYPOMHBI (32 HCKITIO9eHHEM BbICTPOM3HAIIMBaEMBIX metaneit) —
He meHee 25 jer; '

PeCype fetaneit i cOOpOYHBIX eNMHMIL, paGOTAIOLIMX B YCIIOBHSX BBICOKMX TeMItepatyp (Gosnee 450 °C),
YCTaHABIIUBAIOT B TEXHUYECKMX YCIOBMSX HA KOHKDETHBIE THIIBI TYpOHH;

CPEMHHUI Pecypc TYpOHHBI MEXIY KAIHTATbHBIMK PEMOHTAMH — He Meree 30000 g (mis TYypOuH
TUmIopasmepa K-15—41 — He menee 40000 q);

YCTAHOBICHHbIA DPeCYpC TYPGMHBI MEXITY KAMUTATbHLIMH PEMOHTaMH — He MeHee 15000 4 (zus
Typ6uH TunopasMepa K-15—41 — e menee 20000 u);

K03 PUIHEHT TOTOBHOCTH — He MeHee 0,98;

CpelHAd HapaGoTKa HA 0TKa3 — He MeHee 6500 g (ons Typ6un THnopasmepa K-6—30 — ge menee
8000 1). s Typ6uH ¢ Hagasom CEepHHHOTO npoussoacTaa ¢ 01.01.91 CpenHsAs HapaboTKa Ha OTKa3 [oDKHA
ObITH He Menee 10000 g (ons Typ6uH TunopasMepa K-6—30 — ne menee 12000 q);

YCTAHOBJIEHHYIO 6€30TKa3HYI0 HapaBoTKy YCTAHARIUBAIOT B CTAHNApTaX K TEXHHYECKMX YCIOBHAX HA
KOHKDETHBIE TUIIBI TYpOHH. :

2.16. B KOHIeHCaTopax ¢ BOISHBIM OXJIAXKACHAEM M MAaClOOXJIAMUTENSX TYPOHHBl NpUMEHsIOT
TIPECHYIO BOLY € TeMIlepaTypoit He Gonee 35 °C. TMokasaremu Ka4ECTBA BOIBI YCTAHABMHBAIOT 10 CONIACO-
BaHHIO MEXIY UTOTOBUTENEM U MOTPEBHTENEM. PexoMeHnyeMmele 3nauenus [TOKa3sarejel KavyecTsa BOMIbI
IIPUBEAECHE! B NIPHIOXKEHHUH.

2.17. Typ6uHsl moxBepraioT KallUTAIBHOMY PEMOHTY. [IpyrHe BUIEI DEMOHTOB K TEXHUYECKOTO
OBC/IyXMBAaHUA YCTAHARTUBAIOT B TEXHHYECKHUX YCIOBHSAX HA KOHKDETHBIE THIThI TYpOHH.

Typ6uusr nomxHs SKCILTYaTHPOBATECA 4O NOCTIKEHUS HA3HAYEHHOIL HapaboTK Mo 3amaHHBIM
BHIAM DEMOHTA U TEXHUYECKOro 06CIYKHUBAHUS.

2.18. TypGUHBI TOMKHBI COOTBETCTBOBATE OGIIMM TPeGOBAHMAM Ge30MacHOCTH o I'OCT 12.2.003.

2.19. IllymoBkle XapaKTCPUCTHKH TYPOUHBI B OKTABHBIX YPOBHSIX 3ByKOBOW MOLIHOCTH HOJDKHBI ObITh
YKa3aHBI B TEXHMYECKUX YCTOBHSX HA KOHKPETHbIE THITBL TYpOHH.

2.20. Kopnyca uwmnnpos TYPOUH, CTOTIOPHBIE U peryHpyIoumie KJIanaHbl, a TAKXKE I1apOIpoBOLIEI,
SIBITIOWIMECST HCTOYHUKAMY TEILTOBOrO H3TY4€HHUA, NOIDKHBI GBITh H30JIMPOBAHBL. Temneparypa napyxaioit
TIOBEPXHOCTH M3OJSIMK He HOJDKHA NPeBBIAaTh 45 °C TIPH TEMIIEPAType OKPYXXaIOLIEro BO3AyXa He Golee
25 °C.

2.21. Terwosas u3onsmus TpyGonpoBona ¢ TeMnepartypoit cpensr Gonee 200 *C HaxoosIuxcs BOIH3K
MACJITHBIX 6aK0B, MACJIOMPOBONOB U MAa3YTOIIPOBOLOB, & TaKKe BOIU3M KaberbHbIX JUHUN, TOJDKHA UMETh
3alIMTHOE ITOKPhITHE.

Pa3n. 2. (M3menennas perakumsa, Mam. Ne 3).

IIPHIIOXEHHE
Cnpaeounoe

Iokazatemm kavectsa somt pis KOHICHCATOPOB C BONAHBIM OXJIAKICHHEM H MACTOOXNAIHTe el TypSnn

HanmeHosanue nmoxasarens Hopma Honycrumas norpeumsiocts
Kap6onarnan XECTKOCTb, MONb/KT, He Gonee 3,5 0,1
MaccoBas noms cyxoro ocTaTtka, MIH™!, He Gonee 1500,0 10,0
Maccosas gona B3semreHHbIX YacTHI, MITH™!, He Gojree 50,0 5,0
3Hayenmne pH npu TeMIeparype 25 °C 6,0—9,0 0,2
Maccosas gona nedrrenponyxros, MIH"!, He Gonee 5,0 1,0
Maccosas nons aMMHaKa, CCpOBOAOPOA ¥ HHTPHTOB, MTH™!, He Gonee 1,0 0,1

[IPHTOXEHHE. (Bseneno AonommremHo, Ham. Ne 3).
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