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MNpeancnosue

Llenu, ocHoBHblE NPUHLMUMBLI U OCHOBHON NOPAA0OK NpoBeaeHUst paboT No MeXrocyaapCcTBeHHOW CTaH-
AapTusaummn yctanosnexbl [OCT 1.0—92 «MexrocygapctBeHHaa cuctema craHgaptuzauun. OCHOBHblE
nonoxerus» n FOCT 1.2—2009 «MexrocyaapcTseHHas cucteMma cTaHaapTusaumn. CTaHAapTbl MEXIocy-
AapcTBeHHble, NpaBuna 1 pekoMeHaaunn no MexrocyaapcTseHHon ctaHgapTusauun. Mpaeuna paspaboTtku,
MPUHATUA, NPUMEHeHUs1, OBHOBMNEHUS U OTMEHbI»

CBepeHus o cTaHpapTte

1 NMOArOTOBNEH deaepansbHbiM rocygapcTBeHHbIM BlogKeTHEIM 06pa3oBaTeNbHbIM yUpexXaeHUeMm
BbicLero npodeccuoHanbHoro obpasoBaHna «HaLunoHanbHbIA uccneaoBaTenbekuil yHuBepeuteT « MOU»
(PreQy BMNO «HNY «M3U») n deaepanbHbiM rocyaapcTBEHHBIM YHUTapHBIM NpeanpusiTueM «Bcepoccuid-
CKUA HayvHo-UccneaoBaTenbCknid UHCTUTYT cTaHdapTuzauMum n cepTudukaumMum B MalLUMHOCTPOEHUU»
(BHUMHMALL) Ha ocHoBe COGCTBEHHOrO MepeBoda Ha PYCCKUN A3bIK aHrMOA3LIMHOW Bepcuu cTaHaapTa,
YKa3aHHOro B MyHkTe 5

2 BHECEH TexHudyecknum komuteToM no ctaHgaptusauuu TK 333 «Bpaliatowmecs anekrpuyeckue
MaLUNHbI»

3 NPUHAT MexrocyaapCTBeHHbIM COBETOM MO CTaH4apTUM3auuW, MEeTPonorMM u ceptudukaumn
(npoTokon Ne 80-11 oT 29 ceHTABPA 20157T.)

3a NPUHATUE NpOoroocosann:.

KpaTkoe HaumeHoBaHue cTpaHsl Koa crpatbi COKpAaLLEHHOE HAMMEHOBaHWE HALMOHANBHOTO OpraHa

no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no cTaHgapTu3aumm

ApmeHuns AM MwuHakoHomukn Pecny6nvku ApmeHust

Benapycb BY loccTanaapt Pecnybnvkn benapycb

KaszaxcraH KZ loccranpapt Pecnybnvkn Kasaxcran

Kupruawms KG KbiproiactaHgapt

Monposa MD Mongoa-Ctangapt

Poccusa RU Poccranpapt

TapxukucTaH TJ TapKrukcTaHgapt

4 lMpukasom PegepanbHOro areHTCTBa N0 TEXHAYECKOMY PEerynvpoBaHuio U MeTpornorum ot 26 mas
2016 r. Ne 421-cT mexrocyaapcTBeHHbI ctaHaapT FOCT IEC 60034-3—2015 BBeaeH B AeACTBUE B KAYeCTBE
HauuoHanbHoro ctaHaapTa Poccuitickon ®egepauunm ¢ 1 mapta 2017T.

5 Hactoswuin ctaHaapT ngeHTudeH mexayHapogHomy ctanHgapTty |IEC 60034-3:2007 «MawuvHbl anek-
Tpudeckue Bpawatowwmnecst. Yactb 3. CnevuumarnbHble TpeboBaHNUs A5t CUHXPOHHBIX FeHepaTopoB, NPUBOAUMBIX
naposbiMK TypbuHamn u TypbuHamu Ha cxkaTtoM rase» («Rotating electrical machines — Part 3: Specific
requirements for synchronous generators driven by steam turbines or combustion gas turbines», IDT).

MexayHapoaHbliA cTaHaapT pa3paboTaH TEXHUYECKUM KOMUTETOM o cTanaapTusaunm TC 2 «Bpawato-
Wwmecs MawmHbl» MexayHapogHon anekTpoTexHudeckoin komuccum (IEC).

Mpw npuMeHeHUN HacTosILero cTaHAapTa pekoMeHAYeTCA UCNONb30BaTh BMECTO CCbINTOYHBLIX MEXAYHa-
pOAHLIX CTaHAAPTOB COOTBETCTBYHOLLME UM MEXIOCYAapCTBEHHbIE CTaHAapPThl, CBEAEHUS O KOTOPLIX NpuBeae-
Hbl B AOMOSTHUTENBHOM NMpuroxeHun 1A

6 B3AMEHIOCT 533—2000 (M3K 34-3—88)



rocCT IEC 60034-3—2015

UHpopmauyusi 06 usmeHeHUAX K HacmosueMy cmaHdapmy rybnuKkyemcs 8 exe200HOM UHGOPMaYUOH-
HOM yKka3zamerne «HayuoHanbHbie cmaHdapmbiy (110 cOCMOsHUIO Ha 1 siHeapsi meKyuje2o 200a), a mexkcm
U3MeHeHUU U 1onpasoK — 8 eXeMecsiYHOM UHhopMalyUOHHOM yKka3amerie «HayuoHaneHble cmaHdapmebiy.
B crniyyae nepecmompa (3ameHbi) unu ommeHbl Hacmosuweeo cmardapma coomeemcemeyioujee ysedomrie-
Hue 6ydem onybruKkoeaHo 8 exxeMecA4YHOM UHGOPMaUUOHHOM yKasamerne «HayuoHanbHbie cmaHdapmel».
Coomeemcemeyrowjasi UHhopmMayus, ysedoMiieHUe U meKcmel pasMew,alomesi makxe 6 UHphopMayuoHHoOU
cucmeme obuwje20 rosib308aHUss — Ha oguyuansHom catime dedepalnibHO20 a2eHmemea o MexXHU4YeCcKomy
pezynupoeaHuro U Mempoiioauu e cemu IHmepHem

© CraHaapTuHdopm, 2016

HacToswwuin cTaHaapT He MOXET BbITb NOHOCTbIO UMW YaCTUYHO BOCTIPOU3BEAEH, TUPAXMPOBAH U pac-
MpocTpaHeH B KavecTse oULManbHOTO M3aaHus 6es paspelieHna defeparnbHOro areHTCTBa Mo TEXHUYECKo-
MY perynnpoBaHuno U MeTponorum
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M E XTOGC CYAAPG CTUBETUHHUbB # C TAHDIOLAPT

MALLWHBI SNEKTPUYECKUE BPALLAIOLLIUECA
YacTtb 3

CneuuanbHble TpeGoBaHUA ONSl CUHXPOHHbIX reHepaTopoB,
NPVMBOAUMBIX NapOBbLIMU TYP6MHaMK U Typ6GUHaMKM Ha CXKaTOM rase

Rotating electrical machines. Part 3. Specific requirements for synchronous generators driven by steam turbines or
combustion gas turbines

Dara BBegeHna — 2017—03—01

1 O6nacTb NpUMeHeHus

HacToswmin ctanaapT OTHOCUTCA K TpexdasHblM CUHXPOHHBIM reHepaTopam HOMUHaNbHOM MOLLHOCTbIO
10 MB - A 1 Bbille ¢ NPUMBOAOM OT MapoBbIX UMK razosbiX TypbuH. OH AononHseT 6asoBble TpeboBaHUs K
BpaLLlalLWnMCcs 3NeKTPUYEeCcKUM MallnHaMm, npusegerHHbIM B IEC 60034-1.

O6wue TpeboBaHNA Ha3Ha4alTCA BMeCTe CO crneLuvanbHbIMA AMS CUHXPOHHBIX FreHepaTopoB C BO3-
AYLWHBIM, BOAOPOAHBLIM MU XUAKOCTHBIM OXN1aXXOeHUEeM.

HacTtoswmin ctaHaapT onpeaensieT Takke Mepbl NPeaoCTOPOXHOCTH, HeobxoauMbIe NMpu UCMoNbL30Ba-
HUW reHepaToPOB C BOAOPOAHBIM OXMaXAeHNeM, BKMoYas:

- Bpawawownecs Bo3byantenu c NpysooM OT Bara reHepartopa;

- BcnoMoraTenbHoe 00opyaoBaHue, Heobxoanmoe anst paboTel reHepaTopa;

- 4acTu 30aHus, rae MOXeT cKarnnMBaTbCs BOAOPOA.

Mpumeuvanune 1— 3O TpeboBaHMA TaKKe NPUMEHSIIOTCA K CUHXPOHHBLIM reHepaTopaMm C NPUBOAOM Kak OT
NapoBbIX, TAK M OT ra30BbIX TYPOWH Kak YacTb CUIIOBbLIX OHOBAaIIbHbIX KOMOWHUPOBaHHbBIX YCTaHOBOK.

MpumevyaHue 2— 3 TpeboBaHUsi HE NMPUMEHSITCSI K CUHXPOHHBIM FEHepaTopam ¢ NPUBOAOM OT BOASIHBIX
(rmapaBnuyecknx) 1 BETPOBbLIX TYpPOUH.

Mpumevanune 3 — Mepbl NpegoCTOPOXHOCTU AOIMKHbI MPUMEHSITLCA BO BCEX CMy4vasx MCNonNb3oBaHWUA
BOAOpPOAA, KOraa NoCNegHUN SIBNSIETCS XNaAareHToM.

2 HopmaTuBHbIe CCbINKK

Ana npumeHeHUa HacTosILLero cTaHAapTa HeobXoAUMBI criealyroLLme CChINIoYHbIE AOKYMeHTHI. [ins Heaa-
TUPOBAHHBIX CCBINOK MPUMEHRAOT NOCNeAHee U3jaHUEe CChISIOYHOTO JOKYMEHTa (BKOYasi BCE ero UsMeHeHus ).

IEC 60034-1, Rotating electrical machines — Part 1: Rating and performance (MawwuHbl anekTpuieckue
Bpawaowmecs. HYactb 1. HoMuHanbHble 3HaueHUst fapameTpPOoB U AKCMyaTauUOHHbIE XapaKTepUCTUKA)

IEC 60034-4, Rotating electrical machines — Part 4: Methods for determining synchronous machine
quantities from tests (MawwuHbl anekTpudeckue Bpallatowwmecs. Yacts 4. MeToabl onpegeneHys napaMeTpoB
CUHXPOHHBIX MaLLIMH NO pe3ynbTaTam UCTbITaHWUIA)

IEC 60045-1, Steam turbines — Part 1: Specifications (TypbuHbl naposble. Yactb 1. TexHuyeckue
ycnosusi)

IEC 60079 (all parts), Explosive atmospheres [BapbiBoonacHble aTmocdeps!. (Bce vYacT]

WU3spanne ochmunansHoe
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3 TepMuHbI M onpeaeneHus

Ana HacTosAwero ctaHgapTa NpUMeHsiloTCA TepMuHbl U onpegeneHua IEC 60034-1 coBMecTHO ¢
HUKecneayoLwmMm:

3.1 MmexaHuveckuit 3anyck (mechanical start): MameHeHUe CKOPOCTN OT HYNA UNN CKOPOCTU NYCKOBOTO
MexaH13Ma Ao HOMUHANBHOTO 3HAYEHUS.

3.2 pa6oTta nyckoBoro MexaHuamMma (turning gear operation): BpalieHne npu HU3KOW CKOPOCTU ANA
obecnevyeHNa ycTaHOBUBLLErOCA TEMMOBOIO pexvumMa TypOuHbI 1 (Mnn) poTopa.

4 OO6wWue nonoxeHus

4.1 O6wue TpeGoBaHUs

CuHXpOHHbIE TypboreHepaTopbl AOSIKHBI COOTBETCTBOBATbL OCHOBHBIM TPeGoBaHUAM K BpallaloLMMca
anekTpudeckum mawnHam, npuseaeHHsiM B FTOCT IEC 60034-1, B NpOTUBONONOXHOM Cnyvae 3Tu Tpebosa-
HUsl NpUBEeAEHbI B HacTosAWeM cTaHaapTe. B cnydae ccbifku B 4aHHOM cTaHaapTe Ha TePMUH «CorfalieHne»
3TO cneayeT NOHUMAaTb Kak CornatleH1ue Mexay NpoussoguTesnieMm 1 noTpedurenem.

4.2 HoMuHanbHble ycnoBusi

HoMuHanbHble 3HaYeHus NpuBoaATCA ANSt:

MOLLHOCTH,

4acToTHl,

HanpskeHns,

KoaduumeHTa MoLHoOCTN,

TemnepaTypbl NnepBu4Horo xnagareHTa (40 °C unu no cornaweHuo);
1 rae aTo BO3MOXHO:

BbICOTa YCTaHOBKM HaZ YpOBHEM MOPH,

JaBsreHue sogopoaa,

cTeneHb YNCTOThI Bogopoaa B cooTBeTcTBUN ¢ TOCT IEC 60034-1.

4.3 HoMuHanbHoe HanpsXxeHue
HoMuHaneHoe HanpskeHWe ycTaHaBNMBaeTCs No cornaweHunto.
4.4 KoadpUumneHT MOLHOCTH

KoahduumeHT MOLWHOCTK YCTaHaBNMBaETCS MO CornaleHuic Mexay npoussoauTtenemM n notpebute-
nem. CtaHgapTHble 3Ha4eHUA koaddbULneHTa MOLHOCTU Ha 3aXkMMax reHepaTtopa coctaenstoT 0,8,0,851 0,9
B peXvMe nepeBo3byxaeHns.

Mpumeyvanune 1 — [dpyrve 3Ha4eHNs MOTYT NPUMEHSTBCSI MO COMAaLLEHUIO.

MpumedyaHune 2— PekomeHayeTcs, YToGbI reHepaTop Mor o6ecneunTb NP HOMUHANBHOW aKTUBHON MOLLHOC-
v ko3 purumneHT mowwHocTu 0,95 B pexrme HegoBo3byxaeHusl.

4.5 HomuHanbHas yacToTa BpalweHus

HoMuHanbHas YacToTa BpalleHUsl 40okHa OblTb paBHa:
3000/p 06/MnH Ans reHepaTopoB Ha 50 'y,

3600/p 06/MnH ans reHepaTopoB Ha 60 L,

roe p — YUCIo nap Norcos.

4.6 Ouana3zoH U3MeHEeHUA HanpsAXXeHUs1 U 4acToThbl

eHepaTopbl AOMKHbI ObITb CNOCOBHLI K NPOACIKUTENBHOM paboTe ¢ HOMUHAMbHOM aKTUBHON MOLLHOC-
TbO 1 HOMUHATBbHBIM KO3 PULNEHTOM MOLLHOCTU NPY OTKIOHEHUN HanpsbkeHUst Ha £5 % 1 vyactoTel Ha £2 %,
Kak rnokasaHo 3alUTpUXoBaHHOW 06nacTbio Ha puUcyHKe 1.

MpeBbiWeHUA TeMnepaTypbl, NpUBeAeHHbIe B Tabnuuax 7, 8, unun temnepatypa, npuseaeHHas B Tabnu-
ue 12 IEC 60034-1, oTHOCATCS TOMLKO K Criydato paboTbl C HOMUHABHBIMU HAMPSKEHUEM 1 YaCTOTOM.

MpumevaHune 1—Ecnupaboyas TouKa HAXOAMTCA BHE 30HbI AONYCTUMbIX U3BMEHEHWI HANPsHXEeHWUs U YacTo-
Thl, TO NPEBbILLEHUE TEMMNepaTypbl U obLWwas Temneparypa MOryT 3HauuTensHo Bo3pactu. MpogomkutensHas paboTta Ha
onpeaeneHHbIX y4acTkax rpaHWYHON NWHWK 3aWTPUXOBaHHOW 06nacT Npyv HOMMHANbHOM MOLLHOCTU Bbi3blBAET POCT
Temneparypbl npumepHo Ha 10 K. MeHepaTtopbl Takke AOMKHbBI pasBMBaTb HOMMHAMBHYO MOLWHOCTL NMPU HOMUHANBHOM
KO3 PMLUNEHTE MOLLHOCTU B Criy4ae M3MEeHeHUs HanpsikeHusi Ha £5 % 1 nameHeHun YacToTsl B Nnpegenax ot +3 8o -5 %,
KaK NnoKasaHo Ha BHELHEW rPaHNYHON NMMHUK (NMYHKTUPHOW ) Ha pucyHke 1. Mpu aTom byaeT Habnogatees aanbHENLWMN pocT

2
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Temnepartypsbl. Mo3TOMy ANS MUHUMU3aLMK cpoka cny6bl reHepaTopa U3-3a BNUSHWUSA TeMNepaTypbl UMW pasHULLbl TeMne-
patyp paboTta BHe 3aLuTpMXOBaHHON o6nacTu AomkHa 6bITb OrpaHuyeHa no NPoaOIKUTENbHOCTH, a ANUTENbHOCTbL U YacTo-
Ta — MO KONMUYeCTBY. [Ins 3TOro criefyeT CHWKaTbk MOLLHOCTbL reHeparopa Wi npeanpuHuMarTs Apyrve BOSMOXHbBIE Mepbl,
Kak TONbKO MOABUTCA NpakTUYecKas BO3MOKHOCTb UX OCYLLECTBIIEHUS.

EcnuHeobxoanma pabota B 6onee LMPOKOM Anana3oHe HanpshKeHWs! M YacToThbI UMW NPU OTKIOHEHUN OT
HOMWHaIbLHOro HaNPSHKEHUS Y 4acTOThI, TO 3TO AOMMKHO ObITh NPeaMETOM COrnalleHus!.

MpumeyvyaHue 2— Cuntaercs, YTo paboTa NPU NOBLILIEHHOM HANPSHKEHUM U MOHWKEHHON YacToTe Mnu npu
NMOHWXEHHOM HAaNpPsHXKEHUU U NOBLILLIEHHOM YacToTe ABNsieTcs HebnaronpuaTHoiA. MepBblil BapuaHT ABNseTcA Haubonee
GnaronpuAaTHLIM 4Ns pocTa Temneparypbl 06MoTkn Bo3ByaeHus. PucyHok 1 nokasbiBaeT, 4to pabota B aTUX KBagpaHTax
NPUBOAUT K HEAO- UMK NepeBo3BYXAEHUI0 reHepaTopa U ero TpaHcopmaropa He 6onee yem Ha 5 %. OBnacTb Bo36yxae-
HWSl M YCTOWYMBOCTM ByaeT cyaTbCA Npu HeKOTopbix pabounx pexumax. Korga paboyas yactota OTKIOHAETCA OT HOMU-
HaslbHOro 3Ha4YeHus], ee BIMsHWE BO BHELUHEW Lenu MOXeT OblTb 3Ha4YUTESNbHBIM, YTO HEO6XOAMMO NPUHUMAETDL BO BHUMa-
Hue. Hanpumep, nponasoauteny TypbuH yKkasbiBaloT AWanasoH 4acToT M BPeMsi, B TEYEHUE KOTOPOro TypbuHa B HEM MOXET
pabotatb. [JomkHbl 6bITb NPUHATEI BO BHUMaHUE BO3MOXHOCTM BCMOMOratenbHoro obopyaosaHusi pabotatb BHE 30HbI
3a/1aHHOro U3MEHEHWS HaNpPsKeHUs M YacToThl.
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PucyHok 1 — [luana3soH uamMeHeHus1 HanNpsHKEHUS U YacToTbl

4.7 HanpaBneHue BpaweHUs

HanpasneHve BpalueHus 4OmkKHO bbITb ykazaHO Ha CaMOM reHepaTope uim B ero Tabnuudke, a yepenoBa-
Hue a3 HanpsbkeHust O6GMOTKM cTaTopa — NyTeM MapkUpOBKU BLIBOJOB OOMOTKM B NocneaoBaTenbHOCTH,
B KOTOpPOM OHM fIOCTUraIOT MakcMMyma, Hanpumep, U1, V1, W1.

M p n meyaHn e — MapkupoBka 32>KMMOB MOXET HE COBMaaarh ¢ npuseneHHou B ctanaapre |IEC 60034-8.

‘1]19! red{epartopoB C OAHUM BbIXOAHbLIM KOHLIOM Balia OH U ABNAETCH pe¢epeHTHbIM AnsA onpeaeneHus
HanpaBreHusl BpaLLeHUsl.

Ons reHepaTopoB C [1IByMs BbIXOZHbIMU KOHLI@MK Bana pedepeHTHbLIM SIBNSeTCA KOHEL, Bana, Yepes
KOTOPbIX nepefaeTcsi HanbornbLuas MOLWHOCTb. Ecniv 310 yenosue HenpuMeHUMO, 3a pedepeHTHbIN NPpUHUMa-
€TCS KOHEL| Bana, NpOTUBOMNONOXHLIA TOMY, Yepes KOTOpLI NOABOAUTCA NUTaHne K 06MOTKe BO306Y)XaeHMs.

HanpaeneHue BpalLieHus (o unu NpOTUB YacoBOW CTPENkW) onpeaensieTcs, eCNU CMOTPEThL Ha reHepa-
TOp CO CTOPOHbI pebepeHTHOro KOHLLa Bana.
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4.8 O6MoOTKa cTaTopa

Ecnu He ykasaHo uHoe, NnpegnonaraeTcs coeaMHeHne obMOTKM cTaTopa Mo cxeme «3Beaaax. Bce KoHLUbI
0OMOTKM JOMXKHbI ObITh BbIBEAEHBI HAPYXKY 1 NpUcoeMHeHbl B COTMacoBaHHOM NOpAOKe K BbIBOAHBIM 32X~
Mam reHepaTopa.

4.9 HoMuHanbHoe HanpsikeHue U TOK Bo36yxaeHus

HoMuHanbHbIMU ABNAIOTCA Takne 3Ha4YeHNs Toka N Hanps>KeHUs BO36y>K,£leHI/1ﬂ, KOTOpbIe HeobxoauMbI
ans pabothl reHepaTtopa B HOMUHaTbHOM peXXume.

4.10 Usonauust o6MoOTOK

4.10.1 Knacc HarpeBoCTONKOCTU

N30n9uMoHHbIE CUCTEMbI 0BMOTOK AOMKHBI MMETL KNacc HarpeBocTonkocTu «B» (130°) v BbiLwe.

4.10.2 WNcnbiTaHWs NOBLILLEHHBIM HANPsPKeHNeM

McnblTaHnsa N30nsALMM NOBbILLEHHBIM HanpskeHUeM crieyeT NpoBoanTh B cooteeTcTBUn ¢ IEC 60034-1,
Tabnuua 16.

4.11 Usonauus oT NnoAWUNHUKOBLIX TOKOB

CnenyeT npeanpuHMMaTL COOTBETCTBYHOLIME Mepbl ANs NpedoTBpalleHUs BpedHbIX NOAWNNHUKOBBLIX
TOKOB, NMPOTEKAIOLLMX M0 Basy U 3aMbIKaHUWIO UX Ha 3emIio. MoxXeT NpuMeHsiTbes M3onaums n6oro Tuna, Tak
4YTOGbI 6blNa BO3MOXHOCTE U3MEPEHUS ee NapaMeTpoB Ha paboTarowem reHepatope. MukM HanpsxxeHns oT
cTaTUYeCcKoN cUCTEMbI BO3GYXXAEHUS C YNpaBisieMblMA BbINPSIMUTENAMM JOMKHbI 6bITb CHWKEHbI 40 YPOBHS,
HUXKE KpUTUYeckoro. OTW MWKM MOTYT BbI3BaTb NMOBPEXAEHUs, Hanpumep, 6a66GUTOBLIX NOALWNNHUKOB U3-3a
nepeKpbITUSA TOHKOrO CIOA CMasKu.

4.12 WUcnbiTaHue Ha YTOHHYIO YacToTy BpalleHusA
McnbiTaHne NpoBOAUTCA B TEHYEHUE 2 MUHYT NPU YacToTe BpalLeHUs, paBHON 1,2 HOMUHANBLHON.
4.13 Kputuyeckue 4acToTbl BpalleHUs

KpuTudecknme 4acToTbl BpallleHWsi COYNIeHeHHOro Banonposoga He 6yayT BbI3biBaTb HEYAOBNETBO-
puTenbHylo paboTy reHepaTopa npu paboTe BHYTPW AManasoHa CKOpOoCTei, onpeaensieMblX A0MyCTUMbIM
AnanasoHOM N3MEeHEHWA YacToTbl B COOTBETCTBUM C M. 4.6 (cM. Takke IEC 60045-1).

4.14 Ouarpamma moliHocTn P—Q

MponssoanTenu OormKkHel NpedocTasnATbh AnarpaMMy MOLWHOCTM P—Q, NokasbiBaoLWyo npeaenbHble
paboune pexumsbl. Juarpamma MoLHOCTU P—Q gorkHa ObiTb NpeacTasneHa ansa paboTbl NPU HOMUHAMNbHBLIX
ycnosusix. TunudHas gnarpamMmma MoLHoCcTU P—Q npefcTasneHa Ha pucyHke 2; ee rpaHULLbl YAOBMNETBOPSIIOT
cregytoWwm ycnosusm:

- KpuBas A cooTBeTCTBYeT paboTe ¢ HOMUHABbHBIM TOKOM BO36YXXAEHWS, U NO3TOMY C NPUMEPHO NOCTO-
SIHHbIM NPEeBbILLIEHWEM TeMnepaTypbl 06MOTKN BO3OYKOEHUS;

- kpuBas B cooTBeTCTBYET paboTe ¢ HOMUHAmMbHBIM TOKOM CTaTopa, U, cneAoBaTenbHO, C NOCTOSIHHBIM
npeBsblWeHNneM TemnepaTypbl 06MOTKM cTaTopa;

- kpyBas C ykasbiBaeT Ha pexxvMbl paboTbl, NpeaenbHble MO HarpeBy TOPLEBLIX YacTeil cepagyHMKa
cTaTopa Unn rno yCrnoBnsam CTaTUYECKON YCTONYNMBOCTN UK NO 06enM KpUTEPUAM OAHOBPEMEHHO.

MpumevaHune 1—PrucyHok 2 MOXET cogepxaTb 1 gpyrue npegernbHble pexumMbl paboTel, Takve Kak npeaernb-
Has MOLLHOCTb TYPOUHBI U MMHUMaIbHbIN TOK BO3GYXXAEHWS.

Mo cornalueHno Mexay npousBoanTenem 1 notpebuTtenem MoryT npeqoCcTaBnATbCA Apyrue avarpam-
Mbl, XapakTepusyioLme npeaensHble pexxMMbl paboTbl NS AMaNa30HOB M3MEHEHMUS YacTOThl U HanpsbKeHusl,
yKasaHHbIX B M. 4.6, a Takke 4N YCMOBWIA OXMNaxkaeHUs U TeMnepaTypHbIX YCNoBWiA ANA criyyas, koraa aas-
neHne Bogopoaa oTNMYaeTca OT HOMUHAMBHOTO.

MpumeyaHwne 2 —eHeparop gomkeH paboTaTb B Npeaenax rpaHuy guarpammbl, COOTBETCTBYIOLLEN BblIOpaH-
HbIM YCNOBWSIM MO YacTOTe, HaMPSHXKEHUIO, OXNAXKAEHUIO U AABMNEHUI0 BOAOPOAA, ECMU 3TO BO3MOXHO. PaGota BHe aTnx
rpaHuL, CokpallaeT cpok cnyx6bl reHeparopa.

MprnmevaHune 3—[nsreHepaTtopoB C BOAAHbIM OXNaxaeHMeM oOMOTKMU cTaTtopa v NOHUXEHHbIM 4aBlEHNEM
BOAOPOAA AaBneHne BoAbl BHYTPU 0OMOTKM MOXET oka3aTbCsi Bbille, YeM AaBneHve sogopoaa. CriegoBaternbHo, B criyvae
yTEeuUKV BoAa BHYTPM KOPMyca MOXET NONacTh B OKPYXXatoLWwmii BoAopo. 3TO NPUBEAET K aBapUAHOMY PEXUMY.
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A — orpaHuyeHue no Temneparype o6MoTku Bo36yxaeHus, B — orpaHuueHue no Temnepatype o6MoTku ctaropa, C — orpaHuveHne

no TeMnepaType TOpLIeBbIX YacTeil cepaevHuKa cTatopa WMv Mo CTaTUYECKON YCToWMMBOCTU, D — ToUka HOMMHAIIbHOW MOLLHOCTY.

X — aKTMBHasi MOLLHOCTb B OTHOCUTETNBHbLIX eAUHULIAX, Y — peakTUBHAs MOLLHOCTb B OTHOCUTENbLHBIX €AUHMLIAX (PEXUM NepeBo3byx-
AeHust), Y — peaKTUMBHasi MOLLHOCTb B OTHOCUTENBHbIX eAUHULIaX (DeXUM HeloBO3BYaAeHUs)

PucyHok 2 — TunnuyHas guarpamma molHocTn P—Q

4.15 Tpe6oBaHuA No neperpy3ske
FeHepaTOpbl C HOMUHANBLHOW MOLLHOCTLIO A0 1200 MBA pgornxHbl 6e3 noBpeXaeHwii BblaepXusaTth TOK
cTatopa, paBHbIi 1,5 HOMUHanNbLHLIM TokaM B Tevenune 30 c.

Ons mowHocTeit cebile 1200 MB - A fonkHO 6LITh AOCTUrHYTO cornalleHue o npeaerbHOM BPpeMeHH,
MeHbLueM 30 ¢, TeM MeHbLUIEM, YeM BorbLie MOLLHOCTL, HO He MeHee 15 c. [peaen no Toky cratopa npy 3ToM
ocTaeTcs HeM3MeHHbIM M paBHbIM 1,5 HOMUHaNbHbLIX TOKa ANA BCEX MOLLHOCTEN.

leHepaTop porkeH 6biTb CNOCOGeH BhiiepXaTbh ApYroe BpeMs Neperpysku n ee Benu4nHy, Kotopble
[aloT TOT Xe AONONHUTENbHbIN Neperpes No CpaBHEHUIO C NeperpesoM NPU HOMUHaNBLHOM TOKeE.

Tak ana reHepaTopoB MOLLHOCTLIO A0 1200 MBA BKNIOUUTENLHO BENUYUHA U ANUTENBHOCTL Neperpysku
onpeaensaloTca no popmyne

(P-1)t=375c,

rae | — Tok cratopa B OTHOCUTENbHBIX €AWHULIAX, { — BPEeMSA NPOTEKAHWA 3TOrO TOKA B CEKYHAAX.
MpuBeaeHHoe CooTHOLWEHMe cnpaseanueo AN Bpemenm ot 10 no 60 c.
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MpuMeyaHue— YCTaHOBMNEHO, YTO MPK 3TUX YCIIOBUAX TEMMEpaTypa ctatopa NpeBbIAeT TeMNepaTypy npu
HOMWHanNbHOM pexumMe. [1o3Tomy pacyeT reHeparTopa OCHOBaH Ha OOMYyLLEHUN, YTO YMCMO TakMX Neperpy3ok He JOMKHO
ObITb BOnee Yem ABe B rod,.

4.16 BHe3anHoe KOPOTKOe 3aMblKaHue

leHepaTop AomnxeH 6e3 NoBpeXaeHUA BelgepXaTb Nioboe KOPOTKoe 3aMblkaHWe Ha ero 3axknuMax npu
paboTe c HOMWUHaNbHOW Harpy3Koi 1 ¢ HanpskeHnem 1,05 HOMUHANBHOTO, TaKYTO MakCUMarbHbIA (hasHbIN TOK,
orpaHuYeHHbIN BHELWHUMU cpeacTBaMu, He NpeBbiaeT MakcumarnbHbl chasHbli TOK Npy TpexdasHoM KopoT-
KoM 3amblkaHun. TepMuH «6e3 NoBpexaeHWA» 03Ha4aeT, YTO reHepaTop He noABepraeTcsl MOBPeXAeHUsM,
TpebyloWmm npekpaLleHns ero akenyaTauum, XoTa NpyM 3TOM BO3MOXHa HekoTopas Aedopmaums 06MoTKN
cTaTopa.

Ecnuno cornaweHuto Mmexay nponsesoauTenem unotpebutenem UcnblTaHne no Bo3aeicTBMI0 BHE3AMHO-
ro KOPOTKOro 3aMblKaH1sA NPOBOAUTCA Ha HOBOM reHepaTope, TO ero NPOBOAAT TOMbKO NOCe BbICOKOBOBTHBIX
UCNbITaHWA N30MALNN, KaK OMUCAHO HUXE.

Ecnu reHepaTop HemnocpeACTBEHHO NPUCOedUHEH K 3MIEKTPUYECKON ceTu, To TpexdasHoe KopoTkoe
3aMblKaHNe OCYLLECTBNSETCA Ha ero 3aXxuMax B pexvume XOrocToro xoga npu HOMUHaNLHOM HanpsXKEHUU.
Ons reHepaTopoB, NPUCOEAUHEHHBIX K CeTU Yepes COBCTBEHHEBIN TpaHchopMaTop Unu peakTop, 0bbIMHO Yepes
N30NNPOBaHHYIO CUCTEMY LUWH, 3TO HaMpsikeHWe MoXeT BbiTb CHWKEHO MO COorfalleHnio Mexay npoussoau-
Tenem v notpebutesnem Tak, YTobbl TOK KOPOTKOrO 3aMbiKaHWUA COOTBETCTBOBAMN peanbHOMY TOKY KOPOTKOro
3aMbIKaHWUs MPU KOPOTKOM 3aMblKaHWUUN Ha BbICOKOBONBLTHOW 06MOTKe TpaHchopmaTopa.

OTOo UCMBITaHNE CYUTAETCA YAOBNETBOPUTENbHBLIM, ECNU NOCIE Hero reHepaTop 6e3 peMoHTa UNN TOMNbKO
npu MUHUMaNbHOM peMOoHTe 0BMOTKM cTaTopa NPU3HaH rogHbLIM K 3KCNNyaTauny U eCnu oH Bblaepkan ucnbl-
TaHWe Ha BneKkTpuYeckyto NPOYHOCTb NpU HanpsbkeHu 80% OT UcnbITaTeNbHOro ANst HOBOrO reHepaTopa B
cooTBeTCTBUMU ¢ HopMamu |IEC 60034-1. TepMUH «MUHUMASbHBIA PEMOHT» OTHOCUTCS K PEMOHTY BaHaaken
NoBOBbIX YaCTEN 1 NX U3OMSALNA, HO HE K CIy4alo 3aMeHbl KaTyLuek 06MOTKN.

MpumeyaHune 1— AHoMmanbHO GONbLINE TOKU U MOMEHTBI MOTYT BO3HUKHYTb B pe3ynbTaTe KOPOTKOro 3amblka-
HUA Ha 3aXXnMmax reHeparopa, HaxogAaweroca B akcnnyarauymm, nnn Ha HEKOTOPOM yaaneHun OT Hero unn B pesynerare ero
HeycneLwHON CUHXPOoHM3auun. Ecnu ykaszaHHble yCnoBus AeNCTBUTENBHO MOTYT NPUBECTU K NMOSIBNEHNIO ONACHbIX CBEPXTO-
KOB, TO ByaeT cnpaBeanvBbIM TWaTeNbHO NPOBEPUTL reHeparop, o6patme ocoboe BHUMaHMe Ha cocTosiHne 06MOTKM cTa-
Topa. [Mepeg NOBTOPHBLIM BBOAOM B 3KCrryatauumio Heobxoanmo ycTpanutb ocnabneHue 3akpenneHusi no6oBbIX YacTeu,
4yTO6bI M36EeXaTh NOCNeAyIoLWEro NoBpexXaeHnst 06MOTKM KM3-3a NoBbllweHHOW BMbpauun. XKenartensHo TaKke NpoBEPUTD,
He n3meHunacb nv 6anaHcUpoBKa poTopa u He NosiBunack nu gedopmaums CoeaAMHUTENBHBIX MydT U nx GoNToBLIX coeau-
HEeHUN.

4.17 OTHOLUEHME KOPOTKOro 3aMbiKaHUA

Ins reHepaTOPOB BCEX MOLLHOCTEN U TUNOB OXMaXXAEHWS, perfameHTMPOBaHHbIX AaHHLIM CTaHAapTOM,
3HaYeHMe OTHOLLEHNS] KOPOTKOTO 3aMblkaHWUsA AOMKHO ObITb He MeHee 0,35 0. en. Bénblne 3HaYeHUA MOTyT
6bITb yKkasaHbl M cornacoBaHbl (HanpumMep, no TpeGoBaHMIo 3NEKTPUYECKO CUCTEMBI), HO ANA NPUHATON CUCTe-
Mbl OXNaXkaeHus 310 06bl4HO TpebyeT yBenuieHUa pasmepoB reHepaTopa v NoTepb B HEM.

4.18 TlepexopHoe U cBepxnepexoaHoe UHAYKTUBHOE CONPOTUBIIEHUE MO NMPOAOSIbHOW OCU

Korga ykasaHbl 3HauyeHusi MepexogHoro n CBepxnepexofHoro WHOYKTUBHOrO COMPOTUBAEHUA MO
NPOACILHOM OCK B COOTBETCTBMM C YCMOBUsiMU paboThbl, AOMKHBI BbITb cornacoBaHbl cneayowme BennUUHbI:

- MMHMMaTbHOE 3HaYeH e CBEPXMNepexoaHoro NHAYKTUBHOMO CONPOTUBNEHUA NO NPOAONBHON OCK, COOT-
BETCTBYIOLLEE YPOBHIO HACBILLEHNS MPU HOMUHABHOM HanpsXXeHuu;

- MakcMMarnbHOoe 3HadeHWe CBEepXMNepexofHoro WHAYKTUBHOIO COMPOTUBMAEHUA NO NPOAONLHOW OcH,
COOTBETCTBYIOLLEE HeHaChILLEHHOMY COCTOSIHWIO MPY HOMUHANBHOM TOKe.

Mockonbky 06a 3TUX UHAYKTUBHBIX CONPOTUBNEHUS 3aBUCSIT B 3HAUNTENBHOW CTENEHN OT O6LLIMX MarHUT-
HbIX NOTOKOB, AOSIKHbI ObITh MPUHATEI MEPbl N0 COBMECTUMOCTU NX COrfiacoBaHHbIX W YKa3aHHbIX 3HAYEHWNIA.
To ecTb, 4ToBbl BEpXHUIA Npeaen CBepXNepexofHoro MHAYKTMBHOrO CONpOTUBIEHMS NO NPOACNLHONW OCH He
6bIn crnnLKoM 6rn30K K HKHeMY Npeaeny NepexoaHoro UHAYKTUBHOTO CONPOTUBNEHNSA NO NPoAOTbHO OCK.

Korga BenuymHa ceepxnepexogHoro UHAYKTUBHOMO COMPOTUBIEHUS MO NPOAOSIbHON OCU He YKa3sblBa-
eTcsl, oHa AomMKHa bbiTb He meHee 0,1 0. ed. MPU YPOBHE HAaCHILLEHNs, COOTBETCTBYHOLEro HOMUHaNbHOMY
HanpsbkeHuto.

3HaveHuWe Kaxaoro U3 3T1X CONPOTUBIIEHNA MOXET BbITb YKkasaHo U cornacoBaHo Npu ApYrMxX YPOBHAX
HanpsbkeHus B cootBeTCcTBMM ¢ IEC 60034-4. Ecnn ykasaHo, YTO 3TW 3HaYeHUs A0MKHbI ObiTh onpeaeneHsbl
no pesynsTataMm WUCNbITaHWA, TO WUCMLITAHUA AOMKHbI NPOBOAUTLCA COrMAaCHO METOAUKE, W3MOXKEeHHOMN
B IEC 60034-4.
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4.19 flonyckn Ha BenUYUMHY OTHOLUEHUS KOPOTKOro 3aMblkaHUsA W NepexofHoro W

CBepXxnepexonHoro UHAYKTUBHOIO CONPOTUBNEHUA NO NPOAOCIILHON OCU

Korga npueoasATcs npedenbHble 3HAYEHNUS 3TUX BEMMHYMH B COOTBETCTBAM C A@HHBIM CTaHAapTOM UK
npeABapuUTenbHO CornacoBaHHble, OTCYTCTBYIOT oTpuUaTensHble AOMYCKN Ha UX MUHUMAanbHbIE 3HauYeHus
1 MOMOXUTENbHbIE JOMYCKM Ha WX MakcumarbHble 3HadveHus. B apyrux HanpasneHusX OOMycK MOXeT
cocTtasnATb 30 %.

Ecnun 3HauyeHust 3TUX BENUYMH yKasaHbl, HO JOMYCKM HE OTOBOPEHbI, TO 3TN 3HAYEHUA NPUHUMAlOTCA
33 HOMUWHaslbHblE, @ AOMYCK Ha HAX MOXET cocTaBnsATb =15 %.

Ecnunokynatenb He ykasarn 3HauyeHWe 3TUX BeNNYMH, To NpoJaBeL, MoXeT AaBaTh ux c AonyckoM £15 %.

4.20 MexaHuueckue Tpe6oBaHUA K poTopam

4.20.1 Yucno nyckos

Ecnu uHoe He oroBopeHo, TO MexaHu4eckasl KOHCTPYKLIMA poTopa AomkHa obecneynTs B TeUeHne cpoka
cnyxobl:

- B HopMme He meHee 3000 nyckos,

- Ans reHepaTopoB, NpeAHasHa4yeHHbIX 451 PerynsapHbIX MYCKOB 1 OCTAHOBOK TakuXx, Kak exeHeBHbIe
nyckun, — He MmeHee 10000 nyckoB.

4.20.2 PaboTa nyckoBoro MexaHmama

Mepen nyckom W nocrie oTKMHOYeHUs1 paboTa MyckoBOro MexaHuama TypboreHepaTopHOW YCTaHOBKM
HeunsbexHO okasbiBaeTCs ornpeaensioLlei No OTHOLEHWO K NoTpebHoCTAM nepsuyHoro Asuratens. OgHako
npoaonxkuTensHas paboTa B 9TOM peXxume NpUBOAUT K TOMY, YTO POTOP reHepaTopa CTaHOBUTCS BOCTIPUMMYU-
BbIM K MOBPEXAEHUAM, U MO3TOMY OHa AOMKHA ObiTb orpaHudeHa. YyBCTBUTENBHOCTL K MOBPEXAEHUSAM Npr
paboTe B 3TOM peXnMe MOXeT ornpeensiTbCcs KOHCTpyKUunen. Ecnu npegnonaraetcs gnutensHas pabota, To
HeobxoaMMble KOHCTPYKTUBHbLIE MEPOMNPUATUSA MO MUHUMU3ALMN STUX OTpULLaTENbHbIX BO3AENCTBUA AOMKHbI
ObITb NPeAMETOM COrMalleHuUs.

4.21 Oxnagutenu

Ecnun nHoe He oroBopeHo, oXnaguTenn 4omkHbl paboTaTh Npyu TeMnepaType xonogHon soael 4o 32 °C n
pabouem abCconoTHOM AaBMEHNN HE MEHee:

- 2,7 6apa (270 kMNa) ansA reHepaTopoB € BO3AYLUHBIM OXITaXAEHNEM,

- 4,5 6apa (450 klMNa) ons reHepaTopoB ¢ BOOOPOAHBLIM U XUAKOCTHBIM OXNaXXaAeHUeM.

UcnbiTatensHoe gaBneHne AomkHO 6biTb paBHO 1,5 MakcMManbHOro paboyero n QOrmMKHO Npuknagbl-
BaTbCA B TeYeHne 15 MUH.

Ecnuv gaBnexue BoAbI B OXNaguTterne perynupyeTca 3aiBWKKON NN peayKTOPOM, COeAIMHEHHBIM C UCTOY-
HUKOM BOAbI ¢ AaBrieHneM bonee BbICOKUM, YeM paboyee aaBneHue B oxnagurene, nocrneaHni AoimkeH ObiTb
paccyuTaH Ha NoBbILLEHHOE AaBMNeHUe 1 UCTIbITaH Npy AiaBfieHUU, paBHOM 1,5 3TOro NoBbILLEHHOTO AaBNEHUS,
€CINU MHOE He OroBopeHo. 3TO AaBneHne AOMKHO BbITb yKkazaHo nokynarenem.

Oxnaautenu AomkHbl ObITb CNPOEKTUPOBaHbI Tak, YTOObI NpU BbIBOAE OAHOW U3 €ro cekuunii A4na YNCTKU
yCTaHOBKa Morfa AnuTenbHo passuBaTth ABe TPeTU HOMWHANbHOW MOLLHOCTM (MU MO COTNAaLUeHUto Apyryto
YacTb HOMUHAINbLHOW MOLLHOCTM), MPU 3TOM TeMnepaTypa akTUBHbIX YacTel reHepaTopa He AoMMKHa NpeBbl-
waTtb gonyctumyto. B 3TUX ycnoBusx TemnepaTtypa NepBUYHOIO XragareHta MoXeT 6biTb Bbille pac4eTHOM.
B cnyvae reHepaTopoB ¢ BOAOPOAHLIM UMK XKMOKOCTHLIM OXJlaXaeHnem cnegyet obpaTuTb BHUMaHUe Ha To,
YTO NPU HEKOTOPLIX PeXUMax paboTbl (Hanpumep, Npy NPoBeAeHUA TEXHUYECKOTo 06CMYXNBaAHUA MU OYUCTKA
rasoBblX eMKOCTEN) oXnaanTenb MOXeT NoABepraTbCsl AaBEHUIO rasa npu oTCYTCTBUM AaBneHus Boasbl. MNoTo-
MY OH AokeH 6bITb CNPOEKTUPOBaH Tak, YTobbl BbiAepuBaTh AnddepeHumanbHoe aaBnexHue 8 6ap (800 kMa)
Ha CTOPOHe rasa.

M pn mevaH ne — BospacTalowas KOHLUEHTPALUSI XMMUYECKUX NMPUMECEN B BOAE, HANPUMEp, COMNen UIM rMnKo-
nsi, MOXET BNUATL Ha e€ OXNaxaaloLme CBOWCTBA.

5 lNeHepaToOpbl C BO3AYLWHbLIM OXIaXAeHUeM

5.1 O6uwue nonoxeHun

B aTom pasgene paccmaTpuBaloTCsl reHepaTopbl, aKTUBHbBIE YacTU KOTOPbIX OXNaXaarTcs BO3AQyXom
HenocpeacTBEHHO UMW KOCBEHHO, Ui ob6omnmMu cnocobamm OAHOBpPEeMeHHO.
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5.2 OxnaxpgeHue reHepartopa

MpeanouTUTENbHaA CUCTEMA BEHTUNALMU — 3aMKHYyTas. Ecnu ykasaHa unu cornacosaHa pasoMkHyTast
cucTema oxnaxaeHus, cnegyeT npeaycMaTpuBaTh Mepbl MPOTUB 3arPA3HEHUsI BEHTUNALMOHHBIX KaHaros BO
nsbexaHue neperpesoB U 3arpsAsHeHUs U30NIMPOBaHHBIX MOBEPXHOCTE.

Ecnu reHepaTtop cHaGXeH KOHTaKTHBIMU KOTNbLiamuy A Bo36Y)XAEHWA, OHU A0IDKHLI UMETb COBCTBEHHYIO
cUCTeMy BEHTUMALMK BO M3BexaHue 3arpsasHeHus reHepatopa v 8036y anTernst yronbHOM Neibio.

5.3 TemnepaTtypa nepBUYHOro xnagareHta

TpeboBaHuWs KreHepaTopaM C NPUBOAOM He OT rasoBbIX TYp6UH 4omMKHbI cooTBeTCTBOBATL IEC 60034-1.

Ecnn makcumarnbHasi TeMmnepartypa OKpyXaloLwero wunu nNepBu4HOro oxrnaxgarowero sosgyxa npu
MCMoNb30BaHUM BO3OYX0-BOASHLIX TemnoobmMeHHUKOB oTnuyaeTcs oT +40 °C, crieqyeT NPUMEHATb CoOT-
BeTCTBYloLMe pasgernbl ctaHaapTa IEC 60034-1.

OTaenbHble TpeboBaHUA K reHepaTopaM C MPUBOAOM OT rasoBbiX TYPGUH NpuBeAeHbl HWKe B pas-
nenax7.2n7.3.

5.3.1 Jartunku Temneparypbl

[ina koHTpons TemnepaTtypbl 06MOTKU cTaTopa B Hee AOMKHO BbiTb BCTPOEHO MUHUMYM 6 OaTYMKOB
Temnepatypsbl B cooTBeTCTBUM € IEC 60034-1.

Yucno AaTuMKOB ANs KOHTPOMSA TeMnepaTypbl BXOAALLEro Bo3ayXa ABnseTcs npeMeToM cornalueHums.

6 NeHepaToOpbl C BOAOPOAHLIM UIN XUAKOCTHbLIM OXNaXgeHneM

6.1 O6uwue nonoxeHus

B aToM pasaene paccMaTpuBaloTCsl reHepaTopbl, aKTUBHbIE YACTW KOTOPLIX HENOCPEACTBEHHO UM KOC-
BEHHO OXMaXXOaroTCs BOAOPOAOM, ra3oM UMK XMUAKOCTLIO, N KOMBUHaLMen 3TUX cnocoboB OIHOBPEMEHHO.
HekoTopble reHepaTopbl MOTYT UCMONL30BaTb AN OXNaXOAeHUs MHOI ra3, HeXenu Boopod; B 9TOM cnyJae,
€CIN 3TO BO3MOXKHO, MPUMEHUMbI Te XXe Npasuna.

6.2 [laBneHue BoAopoAa U ero YncToTa B Kopnyce

MpoussogunTens JOMKeH yKasblBaTb abcontoTHoe AaBneHue BOAOpOAa U CTeneHb ero YUCTOThl BHYTPU
Kopnyca reHepaTopa, Npu KOTopbIX nocnegHwn pa3snBaeT HOMUHaNbHYO MOLWWHOCTb.
MpeanoyTnTENLHO UCNONL30BaTL cneaywouune abconoTHbIE AaBEeHUs! Boaopoaa:

P, 6ap 2 3 4 5 6 7

P, kMA 200 300 400 500 600 700

MpumeyaHune—M3BecTHo, 4To AN nepeBoga abCOMIOTHOIO AABNEHUS K MECTHOMY TpebyeTcs AaTiuk
daenenus. Mpu NpoekTMpoBaHUM BCNOMOratenbHoro o6opyaoBaHust criegyeT NpUHUMaTh BO BHUMAHWE MOHUXEHHOE
aTmocdepHoe AaBneHue Ha BbicoTe cBbiwe 1000 M Hag ypoBHEM MOps.

6.3 Kopnyc u TopueBble WUTbI reHepaTopa

Kopnyc reHepatopa 1 niobble 060n0o4kW, Haxogswmecsl NoA AaBfneHWeM, Hanpumep, okpyxarolme
oxnaguTenu, npu UCNonbL3oBaHUM BOAOPOAA B KavecTBe XnadareHTa AoMKHbl 6bITb CNPOEeKTUPOBaHHBIMU Tak,
YTOGbI NPOTUBOCTOATL BHYTPEHHEMY B3pbIBY B3PbIBHOW CMECU, M3HAYamNbHO HaxoasiLencs npu aTMochepHOM
AaBsneHun, 6e3 onacHocTu Ans obcnyxusatowwero nepcoHana. UcnbitaHue Ha ruapoctatudeckoe AasneHue
NpoBOAUTCA ANA onpeaesieHns NPOYHOCTU Kopryca M TOPLEBbIX LWMUTOB. WCMbITaHUA NpoBoAAaTCA Npu
abconoTHOM AasneHun 9 6ap (900 klMa) B TeueHue 15 MuH.

M pumeyaHmn e — BHEKOTOPLIX CTpaHax CyWeCTBYIOWME HOPMbI UK CTAHAAPTbLI MOTYT coaepXarb TpeGoBaHua
K 3TUM UCMBITAHWSIM, OTIIMYHBIE OT NPUBEAEHHBIX.

6.4 BbiBOAbI 0OOMOTKM cTaTOpa

BbiBOAbI reHepaTopoB ¢ BOAOPOAHLIM OXMaXKAeHMEM AOJIKHbI BblAepXuBaTbh abcontoTHoe AaBneHue
rasa He meHee 9 6ap (900 kla).

M3onauna BbIBOAOB UCMbLITHIBAETCA He3aBUCUMO OT OBMOTKM cTaTopa Ha Bosgyxe. OHa AomkHa

BblAepXaTb B TeveHne 60 ¢ ucneiTatenbHoe HanpsbkeHUe MPOMbILLIIEHHON YacToThl, paBHoe 1,5-kpaTHoMY
ncnblTaTenbHOMY OAHOMUHYTHOMY HanpsbkeHUo 06MOTKV reHepaTopa.
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MpumeyaHne—B cnyyae XUAKOCTHOIO OXNaXAEHUsI BLIBOAOB HET HEOOX0AMMOCTN NoABEPraTb BbICOKOBO-
NBTHLIM UCTBITAHUSIM COEAUHUTENbHbBIE TPYOKM OXNaxkaaloWwero KoOHTypa.

6.5 TeMnepaTypa NepBUYHbLIX XNafareHTOB, TeMnepaTypa M NpeBbllleHUe TemnepaTypbl
reHeparopa

TpeboBaHusa KreHepaTopam c NPUBOAOM He OT ra3oBbIX TYPBUH AormkHbI cooTBeTCTBOBaTHL IEC 60034-1.

MakcumanbHble TemnepaTypbl MEpPBUYHBIX XJladareHTOB — BoAopoda WM XXMAKOCTU — MOTYT
otnuyaTtbes oT 40 °C (Hanpumep, YTOObl NOMYYUTL IKOHOMUYHYIO KOHCTPYKUMIO oxnagutens ¢ 3agaHHON
TemnepaTypoir BTOPUYHOro XxnaaareHTa). Ecnu tak, To

a) Ans reHepaTopoB C KOCBEHHBLIM OXJ1aXAeHUeM MOTYT NPUMEHSITLCA COOTBETCTBYIOLME pasfesbl
IEC 60034-1, coaepxallme AaHHbIe 0 A0MYCTUMBIX NPEBLILLEHUsIX TEMMNepaTypbl reHepaTopoB ¢ BO3AYLUHLIM
oxnaxaeHuem;

b) Ana reHepaTopoB ¢ HenocpeACTBEHHBIM OXIaXAeHNeM TeMnepaTtypel, ykazaHHble B COOTBETCTBY-
towert Tabnuue IEC 60034-1, cneayeT ocTaBnsATh HEU3MEHHBIMMU.

MpumeyaHune—Yrobbl nsbexars Ype3MepHOro NPeBbILLEHUs TEMNepaTypbl UNKU TeMNEPaTypbl, Makcumarbs-
Has Temneparypa xnagareHTa He AoIKHa oTnmyaTtbes oT 40° 6onee yem Ha 10 K.

Ocobble TpeGoBaHMs K reHepaTopaM ¢ NMPUBOAOM OT rasoBbiX TYp6UH NpuBeaeHbl HUXe B pasgenax 7.2
n7.3.

6.6 OaTtuuku Temnepartypbl

B cooTBeTcTBMM ¢ IEC 60034-1 reHepaTtop AomkeH BbiTb cCHaBXeH 6 BCTPOEHHbIMU gaT4nkammn Temne-
paTypbl (OT). ONs reHepaToOpOB C HEMNOCPEACTBEHHbIM OXNaXJeHUeM BaXHO OTMETUTb, YTO TemnepaTypa,
namepeHHas ¢ nomolusto AT, He gaeT TeMnepatypy Hanbonee HarpeTon TOUKU OOMOTKMU.

Ecnn makcumanbHas TeMmnepaTypa xnagareHta, npuseaeHHas B Tabnuue 11 IEC 60034-1 He npeBbl-
LeHa, 3TO AaeT yBEPEeHHOCTb, YTO TemrepaTypa oOMOTKM He NpeBbilaeT AoNyCTUMbIX 3HaveHWi. MNpeaen
AONyCTUMOW TeMnepaTtypbl, UaMepeHHOW AT, ycTaHOBMNEHHBIMU MeXXay KaTyLukaMu, No3BonsAeT yoeanTbes, 4To
He npeBbIlleHa TemnepaTypa nsonsauum oMotk oT cepaeyHuka. JanHble AT MoryT 6bITb UCNONb30BaHbI ANS
MOHUTOPWHIa paboTbl CUCTEMBI OXIaXaeHWss 0bMOTKM cTaTopa.

Bnocnegcteum moxeT 6bITh cornacosaHo yncno AT, u3aMepsatolmMx TeMnepaTypy xnaaareHTa Ha Bxogde
B reHepaTop.

[nsi reHepaTopoB ¢ HEMOCPeACTBEHHbLIM OXNaXaeHeM oBMOTKM cTaTopa TemnepaTtypa xnagareHTa Ha
BbixoAe W3 oBMOTKM [O0MMKHa M3MepaATbes, Mo kpahHen mepe, Tpemst OT. 3 AT AOMKHLI UMETb
HenocpeACTBEHHEIN KOHTAKT ¢ XnagareHToM. [NoaTomy, ecnv 0BMoTka oxnaxgaeTcsl rasoM, TO OHWU AOIDKHbI
6bITb YCTaHOBMEHbI HAaCTONbKO BNN3KOo K BbIXoAy rasa n3 oGMOTKM, HAacKoSIbKO 3TO MO3BOJISAET 3NeKTpudeckas
npo4vHocTb. Ecnun o6mMoTka oxnaxaaetcst Bogol, To AT AorkHbl 6biTh yCTAHOBMNEHBI B TpYGONpoBoae BHYTPY
kopryca UM MakcumarnbHo 6rn3Kko K BelxogHoMY naTpy6ky Tpybonposoaa. CneayeT ydecTb, YTO He AOSTKHO
6bITb CYLLLECTBEHHON Pa3HOCTM TeMMepaTypbl MexXay TOUKON N3MepeHUst U TOUKOW BbIXoAa BOAbl U3 0OBMOTKU.

6.7 BcnomorartenbHas cuctema

HekoTopoe unu Bce nepevncrneHHoe Hike BcroMoratenbHoe o6opyaoBaHue TpebyeTcs Ans yaoBneTBo-
puUTenbHOM paboTel reHepaTopPoB, ONUCAHHLIX B pasaene 6, B 3aBUCMMOCTU OT KOHCTPYKLMU CUCTEMbI OXJT1aXK-
NeHNA 1 BCrioMoraTernbHbIX cUCTeM. TOT CMNCOK He ABNAETCA UCHepPbIBaOLLINM:

a) MonHasa cucTema rasoBoro oxnaxmaeHus (Bo4opoa UNu Apyroi ras) ¢ perynaropamu, KOHTponupyio-
MMM OaBreHve rasa B reHepaTope, NpUrogHas ans coeiMHeHWs ¢ UCTOYHUKOM rasa; OCyluMTenb rasa u
cpeAcTBa Ans onpeaeneHns Ui MOHUTOPUHIA ero CYTOYHOTo pacxoaa.

b) MonHas cucTema ans o4NCTKM Kopnyca oT rasa (06blMHO C MOMOLLbIO AuoKCcUAaa yriepoaa), npuroaHas
Ans NpUcoeauHeHus K UCTOYHUKY rasa, nossonsioLwan 6e3onacHo HanoIHATL KOPyc reHepaTopa BOAOPOAOM
nyaanaTb ero.

Ecnu ans yaaneHus Boaopoaa Us koprnyca UCnonb3yeTca BO3AyX MOBLILLEHHOIO AaBNeHUs! aneKkTpuyec-
KOW CTaHLUMW, coeMHeHe ¢ BO3AYLLHON CUCTEMOI AOMKHO ObiTb TakuM, YTOGbI 3TOT BO3AYX UCMONb30BasicA
TONbLKO ANA YAaneHus rasa, Hanpumep, NyTem UCrNonb3oBaHUA 0QHOMO NePeHOCHOrO LWMaHra.

¢) [omkHbl ObITb yCTaHOBMNEHbI HEOGXOAMMBIE MHAUKATOPHBIE U CUTHASIbHBIE YCTPOUCTBA, KOHTPONUPY-
towme Tpebyemyto cTeneHb YACTOTHI BOACPOAAa U CMOCOBHbIE OTCNEeXMBATL YNCTOTY rasa, UCNoNb3yeMoro Asis
yaarneHus U3 kopnyca sogopoaa. [ns KoHTPOs YUCTOThI HE0OX0AUMO UMETh [IBa He3aBUCUMBIX YCTPOMCTRA.

d) KoMnrnekcHass cucTeMa MacrsiHOTO YMIOTHEeHUs, BKMovatowas o6opyaoBaHue Anst KOHTPOns
COCTOSIHUA Macna u, ecnu TpebyeTtca, AN yaaneHusa U3 Hero Bnaru U rasos.

HomkHa ObITb NpegycMoTpeHa Ay6nvpylollas cucTema MacristHOro YMoTHeHus, cpabartbiBarolas
aBTOMaTMYECKM B Cry4ae BbIxofa U3 CTpOs OCHOBHOW CUCTEMBI.
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e) MonHasa )kuakocTHas cuctema (CUCTEMbI) OXMaXKAeHUs ¢ HacocaMu, oxXnaguTensamm, punsTpamm un
COOTBETCTBYOLMMU pErynaTopammn TemnepaTypbl OXNaXxaatoLwen XXuakocTu.

f) YcTpoiicTBa, nossonsiowme onpeaensaTb yMEHbLUEHUE pacxoaa KUAKOCTU UM Hannume ee yTeykn 13
0bMOTKU.

g) YcTpoicTBa ANs U3MepeHns 311eKTponpoBOAHOCTM BOAbI, UCTIONb3YeMON A OXaXaeHns oGMOTKY,
1N COXpaHeHNs SNEKTPONPOBOAHOCTN Ha AOCTATOUHO HASKOM YPOBHE.

k) UamepuTenbHble U cUrHanbHble MHCTPYMEHTHI Ans KOHTPOMA paboThbl BCnoMoraTensHoro o6opyao-
BaHWA 1 HaNM4Ms BoAbl B reHepaTope, a Takke yCTponcTBa Ans ee yaaneHus.

7 TeHepaTopbl C NPMBOAOM OT ra3oBbIX TYPGUH UK ANt KOMGUHUPOBaAHHbIX
YCTaHOBOK

7.1 O6wue nonoxeHus

HacTtosawwmin pazgen npumMeHnM Ans reHepatopos ¢ NPUBOAOM OT ras3oBbiX TypBUH € UCMOMb30BaHNEM
PasoMKHYTOW CUCTEMbI BO3AYLLHOTO OXJTaXXAEHUSA U 3aMKHYTON CUCTEMBI OXIaXXAEHUS C UCMOb30BaHNEM B
KadecTBe XnajareHToB Bo3ayxa WUnv BoAopoaa, Koraa nx MOLLHOCTL 3aBUCUT OT TeMrepaTtypbl OKpysKatoLen
cpeapl.

7.2 Ycnosua obcnyxuBaHua

7.2.1 OB6Lwme nonoxeHus

leHepaTop ¢ NpUBOAOM OT ra3oBoi TypOUHBI 1 COOTBETCTBYIOLWNIA 3TON YacTu ctaHgapTta IEC 60034
6yneT HeCTW HarpysKy B COOTBETCTBUN C €0 HOMUHAMbHLIMA AaHHLIMWA U BO3MOXHOCTAMW MPW Creayowmx
YCIOBUSIX 3KCMyaTaLmm.

7.2.2 TemnepaTtypa NnepBUYHOrO XnajareHta

[nsireHepaTopOB C Ppa30MKHYTON BO34YLLUHON CUCTEMON OXNaXAEHNSA TEMMePaTypon NepBUYHOrO XNnaja-
reHTa gBnAeTcs TeMnepartypa Bo3ayxa Ha BxoJe B reHepaTtop. HopmanbHO 3To TeMnepaTtypa oKpyXatLlero
reHepatop Bo3gyxa. [lnanasoH STux TemnepaTtyp A0IKEH yKasblBaTb MOKynaTeb, HOpMarnbHO OHa U3MeHSIeT-
¢4 B gnanasoHe ot -5 go +40 °C.

[ns reHepaToOpoB € 3aMKHYTOM CUCTEMON OXNaXAeHUs TemnepaTypol NepBUYHOrO XnagareHTa sBns-
eTcsa TemnepaTypa Bo3dyxa Wy BoAopoaa, NOCTYMalLero B reHepartop OT oxnaauTtenei. [uanasoH aTux
TeMnepaTyp onpeaensieTca Npou3BoanTenem ¢ Lienbio NofyvyeHns onTuManbHOM KOHCTPYKLMU reHepaTopa n
oxnaguTenei. 9To, B CBOO ovepeb, 3aBUCUT OT TemMnepaTypbl BTOPUYHOTO XagareHTa (OKpyKatoLmii BO3ayX
Unun Boaa), 3agaBaeMoi nokynarenem.

7.2.3 Yucno nyckos

ExeroaHoe 4yMcno nyckos He A0MKHO nNpeBbiwath 500, ecnv nHoe He NpegyCMOTPEHO CornalleHneM.

7.2.4 Habop Harpyaku

Habop Harpysku MOXeT NpouU3BoOANTLCS BLICTPO, U CKOPOCTb ee Habopa orpaHu4eHa TONbKO BO3MOX-
HOCTSIMU TYPOUHBI.

7.3 HoMuHanbHasi BbIXOAHasA MOLLHOCTb

"azoBag TypbuHa HopManbHO pasBMBaeT HOMUHAMbHYHO MOLLHOCTb MPU TeMMepaType BXOAsLLEro Bo3ay-
xa 15 °C, areHepaTop — npun 40 °C. MNMoaTomy razoBasi TypbuHa 1 reHepaTop ¢ 04NHaKOBbIMIN BO3MOXHOCTSMMN
6yayT UMeTb PasHyto HOMUHAIbHYH MOLLHOCTb.

Mpy HOMUHANBLHON MOLLHOCTM MPEBLILEHNE TeMNepaTypbl, NpuBeaeHHoe B Tabnvuax 7, 8, unn temne-
paTypa, npuBeaeHHas B Tabnuue 12 IEC 60034-1, He 4oMmKHbI ObITb MPEBbLILIEHBI.

MapameTpbl reHepatopa crieayeT onpefensTe NpyU 3TUX HOMUHAmbHBIX AaHHbIX, €CNM UHOe He
npeaycMoTpeHo cornalleHnem.

7.4 HarpysouiHas cnocobHocTb

7.4.1 Obwume nonoxeHus

Moa HarpysouHoW crnocobHOCTLIO reHepatopa MOHUMAeTC MakcuMmarnbHasi MofHas MOLWHOCTb Npu
3a/1JaHHON aKTUBHOW MOLLIHOCTU B COTITacoBaHHbIX YCITOBUSAX SKCTyaTaLuu.

7.4.2 BasoBasi HarpysodHasi cCnocobHOCTb

BasoBas HarpysoyHas cnocobHOCTb — AnManasoH NPOACIIKUTENbHOM NOMHOW MOLLHOCTW reHepartopa,
BblpaXXeHHbIN B A0NSIX NOSIHOW HOMWHAMbHOM MOLLHOCTU MPU YCIOBUSX:

- ycTaHoBKa paboTaeT ¢ HOMWHANbHOW YacTOTOW, HOMWUHAMbHBLIM HanpsKeHWeM W HOMUHAIbHbLIM
K03 PULNEHTOM MOLLHOCTH;
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- AaBneHve BOAOPOAAa U €r0 YUCTOTa — B COOTBETCTBUM co cTaHaapTom IEC 60034-1, koTopoMy cooT-
BETCTBYIOT AMana3oHbl TeMnepaTyp NepBUYHbIX UM BTOPUYHBIX XJ1a1areHToB, YKa3aHHbIX 4nsa paboratowen
YCTaHOBKM (CM. 7.2.2), C NpeBbILIEHMEM TeMNepaTyp UNu TemnepaTypaMu, He NpEeBLILLAIOWUMN 3HAYEHWUN,
npuBegeHHbixB 7.4.3.

AxTnBHas komnoHeHTa 6a30BOM MOLLHOCTY reHepaTopa, AeneHHas Ha ero KN, paBHa unu npesbiwaer
6a30ByI0 MOLLIHOCTb ra30BoV TypbuHbl Nnpu paboTe cBEpX yKasaHHOTO Avana3oHa TeMneparypbl Bo3gyxa Ha
BXofe B TypouHy.

Ecnu Temnepatypa BXoAsLlero B TypouHy Bo3flyxa BbIXOAUT 3a yKa3aHHbI uana3oH TeMnepartyp, To
MOXeT ObiTb COrMacoBaH BOMPOC O TOM, YTO HET HeoBGxoaMMOCTM NpupaBHUBaTL 6a3oByl0 CMOCOGHOCTL
reHeparopa u TypbuHbl. 3aTeM MOXET OKasaTbCsl BO3MOXHbIM 06ecneunts octanbHble TpeboBaHusA, ecnm
reHepaTop UMeeT HECKOMBKO MEHbLLIYIO MOLLIHOCT.

MpousBoauTens NpuBOAUT KPUBYIO 6a30B0OI CNocoBGHOCTU reHepaTopa Ans criyyasi, koraa Temnepartypa
NepBUYHOrO M BTOPUYHOIO XINajiareHTOB HaxoAUTCS BHE NPUHATOrO ivana3oHa TemMneparyp (CM. pUcyHok 3).
Ilnsa reHepaTopa ¢ pa3oMKHYTOW CUCTEMOW OXNAXAESHUA TeMneparypa xnajareHTa MoXeT OblTb NpUHATa paB-
HOW TeMnepaTtype Bo3ayxa Ha Bxo/ie B TypbuHy (pucyHok 3, wikana X). [inst HuskotemrnepaTypHbIX NPUMEHEHWA,
KOTAA NPUMEHSIETCA aBTOMarnyeckas peuMpKynsuuMs Bo3gyxa, crepyeT Mnonb30BaTbCsi KPUBOW, COOTBET-
CTBYIOLLIE} pearnbHON TeMNepaType OXInaxaaloLwero Bo3flyxa, a He ero Temneparypoin Ha BXoe B TypouHy.

B reHepaTopax ¢ 3aMKHYTOW CUCTEMOI OXIaXXOEeHUs, B KOTOPbIX UCMONb3YIOTCSl BOASIHbIE TEMNoobmeH-
HUKKM, Temnepartypa BoAbl (BTOPUMYHbIA XIaAareHT) MOXET He MMETb NPSIMO 3aBMCMMOCTU C TeMIepaTypoun
oKpyXxatouero Bo3gyxa. Ha pucyHke 3 B kayecTBe npMMepa nokasaHa 3aBUCMMOCTb HAarpy304HOM COCOBHOCTH
reHeparopa OT TeMneparypbl BTOPUYHOIO xragareHTa (wkana X'). CnepoBaTesibHO, NPYU CHDKEHUN Temnepa-
Typbl OKPYXaIOLLEro Bo3/lyxa Harpy3oyHasi cnoco6HOCTb reHepaTtopa MOXeT OCTaBaTbCsl HEBM3MEHHOW Unn
BO3pacTaTb MeANeHHee, YeM Harpy3o4Has cnocobHOCTbL TypOuHbI. Ecnin MOLLHOCTL reHepaTopa onpeaerneHa,
MCXOAs U3 MOLLIHOCTM TypOMHLI MPY HU3KOW TeMnepaType BO3ayXa, TO €r0o BbIXOZHasi MOLHOCTbL GyaeT 3Ha-
YUTENBLHO NpeBLILLATL Ty, KOTOpas TpebyeTcs Npu HopManbHOWU Temnepartype.

Wcxoas n3 Bcero aToro, A0MKHO BbITb AOCTUrHYTO CornalleHue, no KOTOpoMy Harpy3o4Hasi cnoco6HOCTL
reHeparopa 0fKHa COOTBETCTBOBATL MOLLHOCTU TypOUHbI.

vA

-20 —‘! 0 0 10 20 30 40 50 60

1 | 1 1
) T Ll T T T

1
-10 0 10 20 30 40 50

Xy

A — ba3oBasi Harpy3ouHas cnocoBHOCTb, B — NUKoBasi Harpy3o4YHasi cnocoBHOCTL , C — pa3HocTb Temnepatyp pasHa 15 K, D — Tou-
Ka HOMUHanbHOW MoLUHOCTU; X — Temneparypa nepBMUYHOrO xnapareHra, °C, X'— Temnepartypa BTopuuHoro xnapareHta (°C) gns
3aMKHYTOI CUCTEMbl OXIaX/AeHuUs reHepaTopa, B KOTOPOM B ka4yecTBe NepBUYHOrO XNlajareHTa UCnorb3yeTcsi BO34yX Uy BoAopoa,
Y — nonHasa MOLLHOCTb reHepartopa, 0. e.

PucyHok 3 — TunuyHble KpUBbIE Harpy3o4How cnocoBHOCTU reHepaTopa
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7.4.3 MpeBbllleHNe TemnepaTypbl U TeMnepaTtypa npn 6a3oBol Harpy3oUHON CNocoBHOCTU

[ns 06MOTOK C KOCBEHHBLIM OXaXaeHUeM NpeBbILLIEeHUS TeMNepaTypbl Npu paboTe reHepaTopa Ha MecTe
YCTaHOBKM AOSKHbI COOTBETCTBOBaTL NpuBeAeHHbIM B Tabnuuax 7, 8 n 9 IEC 60034-1 B COOTBETCTBUM CO
crneayowmnmMm yCroBUsIMK:

a) AnA Temneparypbl nepeuyHoro xnagareHta ot 10 go 60 °C k sSHayeHnsIM TemnepaTyp, NpeAcTaBneH-
HbIX B 9TUX Tabnuuax, npubaeuts (40 — TemnepaTypa nepBU4HOro xnagareHta)K;

b) ana TeMnepatypbl nepBU4HOro xnagareHta meHee 10 °C, HO He Hwke —20 °C: npubasnts 30K + 0,5
(10 — TemnepaTypa nepBu4HOro xnagareHTa), K;

C) npw TemnepaType nepsuYHOro XnagareHta cabiwwe 60 °C unn Huke —20 °C — no cornatleHuto.

[ns 06MoOTOK ¢ HenmocpeACTBEHHBIM BO3AYLUHBIM UM BOAOPOAHLIM OXMaxaeHneM pabodas TeMnepa-
Typa AOMKHA HaxoauTbCA B Npegenax, npusedeHHbIX B Tabnuue 12 IEC 60034-1 B cOOTBETCTBUN CO creay-
HOLLMMN YCNOBUAMN:

d) anda Temnepartypsbl nepsuyHoro xnagareHta ot 10 4o 60 °C — 6e3 nsmeHeHUN;

e) AndTemMnepaTypbl nepeu4Horo xnagareHtamexee 10 °C, Ho He Hke —20 °C: BblvecTb 0,3 (10 — Tem-
nepaTypa nepsuyHoro xnagareHta) K;

f) npuTemnepaType nepsuyHoro xnagareHTa cebiwe 60 °C nnun Hke —20 °C — no cornatueHnto.

7.4.4 TlukoBas Harpy3ouHas cnocobHOCTb

MukoBaa HarpysouHas cnocobHOCTb — MOLLHOCTb reHepaTopa, nofydveHHas npu paboTe, Korga yse-
nUYeHne TeMnepaTypbl UK NPEBLILIEHUSI TeMnepaTypel He npeBbiwaeT 15 K no cpaBHeHUo ¢ TakoBbIMU NpK
paboTe ¢ 6a3nCHOM Harpy3oUHO cnocoBHOCTbIO.

MpumeyaHwune—Pabora c NMKOBON Harpy304HON CNOCOBHOCTBIO yMEHBLIAET CPOK CyObl reHepaTopa us-3a
MOBbILLIEHHOIO TENMOBOMO CTAPEHNsI U3OMALMU, KOTOPOE YBENUUMBAETCH B TPU-LIECTb pa3 Mo CpaBHEHWIo ¢ paboTor npu
6a30BoW Harpy304HOWM CNOCOBGHOCTH.

MonoxeHns, U3NoXeHHbIe B 7.4.2 OTHOCUTENBHO CBA3U Mexay 6a3oBbIMU HArpy304HbIMU crnocobHoC-
TAMUW reHepaTtopa 1 TYpOuHbI, NPUMEHUMBI TAKKe U K MTMKOBLIM Harpy3o4YHbIM CNIOCOBHOCTAM.
7.5 Tabnuuyka HOMUHaNbHbIX AaHHbIX

Ota Tabnuuka gomkHa cogepxaTb nHpopMaumnio, orosoperHyto B IEC 60034-1, nntoc nukoBas Harpy-
304Has cnocoBHOCTL MpK TeMnepaType NepBUYHOro XaaareHTa, CooTBeTCTBYHLLEH HOMUHANBHON MOLLIHOCTA
reHeparopa.

7.6 TennoBble UCNbITAHUSA

Tennosble UCTIBITAHNA MOTYT NPOBOAUTLCS MO cornalleHno. TemnepaTypbl UK NPeBbILLEeHUs Temnepa-
TYpbl JOJMKHBI COOTBETCTBOBATL NpMBedeHHbIM B 7.4.3 ¢ nonpaBkoi B cnyyae HeobXoaAMMOCTU Ha pasHuLy
B BbICOTE MecCTa yCTaHOBKM U MecTa NpoBedeHNsA UCNbITaHui B cooTBeTcTBUM ¢ [IEC 60034-1.
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Mpunoxenne A
(o6asaTtenbHoe)

Heo6xoaumbie Mepbl NPpeAoCTOPOXHOCTU NPU UCNONIb30BaHUU Typ60reHepaTopOB
C BOAOPOAHbLIM OXNaXaeHUemM

A1 O6wme nonoxeHns

3TO NpUNoXeHne SIBNAETCS PYKOBOACTBOM M0 0COGEHHOCTSIM KOHCTPYKUMM M paboTbl reHepaTopa, No3sonsiowme
u3bexaTb NPOUCLIECTBUIA UMK BOCMNIAMEHEHWUS TOPIOYEn CMECH BOAOPOAA C BO3yXOM BHYTPU reHepaTopa Unu BHYTPU 1
BHE COMyTCTBYIOWEro 060pyaoBaHnst. ITO NPUIOXKEHNE He SABITAETCH MCUYEPbIBAICLIMM NepeyHeM MeporpusaTun unm
NpakTUUYeCcKUX HacTaBrieHwil, AOCTaTouHbIX Ansi obecneveHnsi Ge3onacHoi KOHCTPYKUMM U paboTbl YCTAHOBKW.
OTBeTCTBEHHOCTb 3a 6e30MacHOCTL reHepaTopau BCnoMorartensHoro 06opyaoBaHusi obecnevmsaeTcs B NepByio ovepeab
npouasogutenem. OTBETCTBEHHOCTh 3a 6€30NacHOCTL KOHCTPYKLMM FreHepaTopa u Apyrmx 4actei YCTaHOBKM JOSKHA
COIMAacoBbIBATLCS MEXAY YYaCTBYIOLM MU CTOPOHAMM.

MpouasoauTens oTBeYaeT 3a odmumanbHbIe MHCTPYKUMK Mo akcnnyatauuu. NMioboe nameHeHne 3TMX MHCTPYKUMIA
A5 KOHKPETHOWN YCTAHOBKM MOXET BblTb BHECEHO TONbLKO NOCIe ero NPOBepKy NPON3BOANTENEM.

OTBeTCTBEHHOCTb 3a Ge30nacHyio paboTy NOXMTCA Ha NoNb3oBaTens 06opyaoBaHns.

A.2 YncrotaBogopoga
YuctoTa BOAOpoAa AOIMKHA ObITh He meHee 99 % 06beMHbIX.
A.3 HopmanbHble paboyne onepaumnmn

HopmarnbHbiMy pabounmm onepaumsiMm SBIsIOTCS:

- 3anoiHeHVe reHepaTopa BOAOPOAOM,

- paboTa reHepartopa, 3anofHEeHHOro BOAOPOAOM,

- 3anycK, OTKITKYEHWE 1 HEMOOBUXHOE MOMOXEHWE reHepaTopa B 3anoNHEHHOM BOAOPOAOM COCTOAHWUN,
- QUMCTKA reHepaTopa oT rasa.

A.4 Mepbl no 3awmTe KOHTAKTHLIX Konewy u Bo36yautens

Ecnu Bo36yanTenb Unn KOHTaKTHbIE KOMbL@ pacnonoXeHsl B 060nouke, B KOTOPYIO MOXET NPOHUKHYTL BOAOPOA,
cneayeT NpeaoTBpaTUTb HAKOMNEHWA B3pbIBOONACHOW CMeCH BO3ayxa ¢ BogopoaoM. Hanpumep, nyteM npoayBku Bo3gyxa
Yepes aTy 060nouKy, Kak NnokasaHo B pasgene A.7.

MpopyBeKy Nerko ocyLeCcTBNTL NPV BpaweHny Bana ¢ HOMVUHAaNbHOWM CKOPOCTbIO. JlononHUTeNbHbIE MepbI criegyet
NpeanpuvHATL, €Cry Ban HeNnoABUXEH UMY BPaLLaeTcs C HU3KOW CKOpocTbio. B o6orouke MoryT 6biTb NpeyCMOTPEHbI
BXOAHOM M BbIXOOHOWM KaHanbl ANA BEHTUNSALMM yTe4eK Bogopoaa NnyTeM eCTECTBEHHON KOHBEKLMM U BbITeCHEHUs1. Ecnn
ONs BEHTUINALMMW UCNONb3YIOTCHA MECTHBIE BEHTUNATOPLI, TO MX ABUraTeny AOMKHbI MMETh B3pbIBO3aLUMLLEHHOE UCMON-
HeHWe B COOTBETCTBUM C COOTBETCTBYIOWMM pasaenom craHaapta IEC 60079. BeHTunsitopbl He AOMKHbI OTKa4MBaThb
BO34yX. OHU JonxHbl o6ecnevnBaTh GOPCMPOBAHHBIN NPUTOK OT UCTOUHUKA YMCTOMO BO3AyXa.

A.5 BcnomoraTtenbHoe o6opyaoBaHve

A.5.1 O6wune nonoxeHuna

Ecnn wucnonb3yetcs BcnomoraTenbHoe o6opygoBaHve, TO OHO [AOSKHO yAOBMNETBOpPsiTb TpeboBaHMsAM
nn. A.5.2—A.5.8.

A.5.2 [lerazaunoHHbIe €MKOCTHN

JerazaunoHHble eMKOCTM ANA Bogopoaa U mMacrna Ansl ynnoTHeHWA AOMKHbI BbIAEPXUBATL UCTbITATENBHOE AaB-
nexHue, pasHoe 1,5 makcumanbHOro abconoTHoro pabovero aaeneHust unu abecontotHoe gasnenune 900 kMa, 4To ewe
Gonbwe.

Xpynkue n BO3MOXHO NOPUCTbIE MaTepuarsl, Takue Kak YyryH, He JOJKHbI MPUMEHSITBCA Qs geTanei, noaeep-
KEHHbIX 4aBNEeHNI0 BOAOPOAa UNun macna.

A.5.3 OcywmTenbrasa

OcywunTenu rasa AOMKHbI BblAEPXUBATL UCNbITATENBHOE AaBneHue, paBHoe 1,5 MakcumanbHoro abconioTHoOro
pabouero gaenenuns unu abecontotHoe gaenexne 900 kla, uto ewe GonbLe.

Ina obecneveHns manon BNaXXHOCTU MOTYT GbiTb MCNONb30BaHbl Pa3NUYHbIE CUCTEMBI, YCTAHOBNEHHbIE B KOpNyce
reHepartopa. 910 060pyaoBaHne, HOCAWEEe HA3BaHNE «OCyLUMTENW razax». 1o obopygoBaHue AOMKHO ObITb BLINONHEHO
npm cobnoaeHnn cnegyowmx o6wmx npaeun 6e3onacHoCTy:

- eCNn ocywalowwmii areHT B ocywmtene TpebyeT nepuoanyeckon peaktMBauum, To 310 o6opyaoBaHne [OMKHO
NoKa3sblBaTb, KOraa peakTmpaunsa Heo6xoamma v Korga oHa NnonHOCTbIo 3aBepLUEHa;
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- ecnu B Npouecce peakTMBaLum UCTonb3yeTcsl BO3gyX, To 06opyaoBaHe 4OMKHO UCKNI0YaTb BO3MOXHOCTb €ro
nonagaHus B Kopnyc reHeparopa. 91o TpebyeT npumeHeHns 3anopHOro KpaHa unw nerko yaansieMmoro natpybka cneuw-
anbHOro TUNa;

- €CInu Ars OCyLLIeHUs] ra3a UCToNb3yeTes HarpeBaTenb, OH AonXeH paboTaTb Npu Temneparypax, ropasao MeHb-
LUMX, YeM TEMNepaTypa BO3ropaHusi Niobol BO3MOXHON BOAOPOAHO-BO3AYLWHOW cMecH. TUNWYHLIN pa3peLlueHHbIn npeaen
paeeH 300 °C. bornee HU3KMi NpeAen BO3MOXEH ANA NPEeAOTBPALEHNA NOPHM OCYLAIOWErO areHTa, Takoro Kak OkKuchb
anoMuHmsi. HarpeBaTtenb MoXeT GbITb YCTPOEH TaK, HANPUMEP, HYTO ero BbIKMNoYaTenNb XEeCTKO CBA3aH C 3anopHbiMU
KpaHamu, TaK 4YTo OH paboTaeT TONbLKO BO BpEMS pereHepaumuy;

- ecnv obopyaoBaHue AoNycKaeT BblTEKAHUE KOHAEHCATa U3 KaMepbl OCYLIMTENS], KOTOpas NoABepXeHa 4aBneHnto
BOA0pPOAA, OHO AOMKHO NPeAoTBpalLaTh Niobylo 3HauUnTENbHYI0 YTe4Ky BOAOPpOAa;

- U3MepuTenbHbIE U KOHTPOIbHbIE YCTPOWCTBA, UMEIOWME 3NEKTPUHECKNE LENU U MOTYLLME cofdepXaTb BHYTPU
CMeCh ropIoYero rasa, AOMKHbI MPOTUBOCTOSATh €10 BO3MOXHOMY B3pbIBY.

MpwumedyaHune— TpebGoBaHusi K UBMEPUTENBHBIM M KOHTPOMNBbHBIM YCTPOMCTBAaM, He CBSI3aHHBIM C OCYLUNTENEM
raaa, MoryT 6bITb HOpMUPOBaHbI B OTAEINBHOM pa3gere Byaywero uagaHms aToro ctaHgapra.

Mogxoaswmmm TMNamK SIBNSIIOTCA, HanpuMmep, «noxapo6esonacHan o6onovka» UM «BHyTpeHHe Ge3onacHble»
yctponctea B cootBeTcTBUM ¢ |IEC 60079. OHn NnpUMeEHRIoTCA, Hanpumep, ansa cnegaylowmux YCTPOUCTB: SNeKTpuYeckue
YCTPONCTBA, KOHTPOINUPYIOLWME YMCTOTY BOAOPOAA, KOHTAKTHbIE 3NeKTpUHeckne mMaHoMeTpbl Unu TepmomeTpbl, cHab-
JKEHHbIE CUCTEMON ANCTAHLUMOHHON Nepeaym AaHHbIX.

A.5.4 JnekTpunyeckne coegnHEeHWs

CoeaiMHeHns1 Mexy OTAerNbHbIMY 3IEMEHTAMU SNEKTPUYECKUX Luenen gomkHbl GbiTb BbINOMHEHbl Tak, YTo6bl nx
npeBbllleHus TeMnepaTtypbl BO BpeMsi paboTbl, BUOGpaumm unm ctapeHne U3oNAUMOHHLIX MaTepuanoB He Bbl3bliBanu
HapylweHus koHTakToB. CooTBeTCcTBYIOWME NpuMepbl NpueegeHsl B |IEC 60079. SnekTpuyeckue coeauHeHns QOMKHbI
6bITb BbIMONHEHBI Tak, YTO6LI NPeAoTBPaTUTL UX OcrnabreHne, KOTOPOE MOXET BbI3bIBaTb UCKPEHUE.

A.5.5 Cucrtema xpaHeHus Bogopoaa

Bo nsbexaHue cnyyaiHoro BeicBoboxaeHusi 6onbsworo o6bema Bogopoaa nubo BHYTPb KOpnyca reHepaTopauns-3a
HEeMCrnpaBHOCTM KOHTPONBHOIO KnanaHa, NMMbo B OKpyXalowylo cpeagy B crnyqae ero yTeuku cneayet npuaepxveaTbes
crneayoLwux npasu.

A.5.5.1 TpybonpoBoab! OIKHbI ObITb M3rOTOBMNEHbI U NOAAEPXUBATLCA B COCTOSIHUW, NO3BONSICLLEM 3aLLNTUTD UX
HACKOINbKO BO3MOXHO OT CryyarHbix noepexaeHun. Ecnun niobon sBogopoaHeivi Tpy6onpoeog pasmeweH B 060no4vke nnm
noa 3eMrien, oH OIMKEH NO3BONATL BbIABUTL yTE4KY BOAOpoaa u 6e3onacHo ycTpaHuTh ee.

A.5.5.2 EcnvreHepaTop nMeeT MHAMBMAYanbHYO cucTteMy cHabxeHusi Bogopoaom ot 6atapeun 6annoHoB ¢ BOAo-
POAOM, PacnonoXeHHOM BHYTPU KOpryca reHepaTopa (Kaablii MeeT eMKoCTb oT 6 40 10 M3 npy HopMarbHOM AaBNeHN U
TemnepaTtype), 6aTapes 4OnKHa CoAepPXKaTh TOMbLKO Takoe |ncro 6annoHoB, KOTOpLIE B CyMMe COAepXaTt Npu HopManb-
HOM JaBneHun u TemnepaType okorno 80 M3 Bogopoaa. Tonbko ABa UMM TPM U3 HUX (COOTBETCTBEHHO Okomno 20 m3)
MCMNONb3yeTCsi OQHOBPEMEHHO.

A.5.5.3 bonee kpynHasi yCTaHOBKa, OT KOTOPOW NUTAETCH OAMH UIN HECKOITBKO reHepaTopoB, pacronaraeTcsi BHe
Kopnyca reHepartopa. Ecnu npoucxogut HenpepbiBHas nogava Bogopoaa, To paboyee JaBrneHve noAfepXuBaeTcs C
NOMOLLBIO KOHTPONBHOIO BOAOPOAHOIO KNanaHa, a coeauHuTeNbHble TpyGbl, pacrnonoXeHHble BHE KOpryca reHepaTopa,
OOMXKHbI UMETb

a) aBTOMaTUYEeCKWUI 3anopHbIi knanaH (cpabaTtbiBaeT, HanpuMep, NPY Ype3MepPHOM NOTOKE rasa) unu

b) MarHWTHbI KnanaH, KOTOPbIV MOXET ObITb 3aKPbIT BPYYHYIO M3 AMCNETUEPCKOTO NYHKTA B CIyYae aBapum.

Takum 06pazom, Npu 3HAUMTENBHOW yTeuke OCHOBHON MCTOYHMK BOAOPOAA MOXET OblTb OTKMoYeH. BoamoxHas
cxema nutanusa cornacHo A.5.5.3,a npusegeHa Ha pucyHke A.1.

Ecnv BogopogHasi CTaHUMs MeeT pyYHoe yrnpaBlieHne OTKPbITUEM 3arOpHbIX KIlanaHoB, BOAOPO NoJaeTes Ha
KOHTPONMVPYIOLWMIA JaBIeHne BOAOPOOHbIN KnanaH Nneprogu4ecku ans nogaepxaHvsi 4aBneHusi B 3ajaHHblX npegenax.

A.5.5.4 Kak pacnonoxeHHble BHYTPW, TaK W CHapyXu Koprnyca WCTOYHUKM Bogopoga TpebylT yCTaHOBKM
NpeAoXpaHnTENbHOrO KNnanaHa Ha CTOPOHE HW3KOro JaBIeHus.

Ha npakTuke 06bI4HO CHUXEHWE AaBNeHUs 0T UCTOMHMKA BOAOPOAA A0 reHepaTopa OCyLWEeCTBNSAETCs B ABa 3Tana.

Ha cTopoHe HM3KOro JaeneHusi, Ha Kaxaow CTYNeHU CHUXEHWS OaBreHWUst AOMKeH ObiTb YyCTAHOBNEH Npeaoxpa-
HUTENbHBIV KnanaH, KOTOPbIN JOMKeH BbinyckaTk ras B 6esonacHoe mecto (cMm. A.5.7).

A.5.5.5 Oco6oe BHUMaHWe AoMKHO ObiTh 06palleHo HauMoHarnbHbIM CTaHAapTam XpaHeHnsl BOAOPOoAa U UHEPTHO-
ro rasa, 6annoHbl U X coeanHeHne, yMeHbLLeHVE AaBrNeHUs U NpeaoXpaHuTenbHbIe KnanaHbl, 06beguHeHe B ra3oByio
cnucTemy.

A.5.6 CkonneHve BOOOPOAHO-BO3AYLIHON CMeCH

HormxHo 6bITb NPeAOTBpaLLEHO CKONMEHNe BOCNNaMeHsieMON BOAOPOAHO-BO3AYLLHON CMECH B MACISIHON CUCTEME
CMa3Ku MOALLWIMHMKOB U CUCTEME MACTAHBIX YNINOTHEHWI (BKTIOYasi, eCTECTBEHHO, CamMU NOALWWNHUKK). [1Nsi 3TOro B COOT-
BETCTBYIOWMX MECTaX AOKHbI ObITh YCTAHOBMEHBI YCTPOWCTBA MO BbIMYCKY CMECH.

Kopobka BeIBOAOE reHepaTopa, NPMCOeAMHEHHbIE K HUM YCTPOWCTBA U NioBble 3aMKHYThIE 00beMbl 4OKHbI GbiThb
CMNPOeKTUPOBaHbI TaK, HTOObI He AOMYCKaTh CKOMMEHUSI B HUX BOAOPOAA B Cry4ae ero yTeuku.

14



rocCT IEC 60034-3—2015

Ecnu ncnonb3syetcsa cuctema n3onmpoBaHHbIX (hasHbIX WWH, TO KOHCTPYKUMA NOCNEAHEN He AOMKHA AoNycKaTb
CKONNeHns B He Bogopoaa.

A.5.7 BeHTUNALWOHHbLIE TPYObI

BeHTUNAUMOHHbIE TPYObI, OTBOAAWME BOAOPOA UM CMECH BOAOPOAA C BO3AYXOM AOMXKHLI NpeAoTepawaTth nioboe
cKonneHne BOOOPOAHON CMECH B TEX MecTax, rae BO3MOXHO ee o6pasoBaHue. B 3Tux mectax He 0MmKHO GblTb OKOH MK
NPUTOKa BO34yXa, a TaKke MCTOUHWKOB BOCNNameHeHusi. Hanpumep, OTKpbITOro nnameHn, MCTOUHUKOB KOPOHHOTO pa3psaga
WNKY 3NEKTPUUECKOTO UCKPEHUS.

A.5.8 Mpwunerarwiyan 3oHa

Bce 30HbI BHYTPY M BOKPYr dpyHaameHTa reHepaTtopa M nobble Nonocty, B KOTOpbIE MOXET NPOU3ONTH yTeuka
BOAOpoAa (BKMioyasi NpoxoAbl Ansi 06CnyXMealowero nepcoHana v Wwkadbl ¢ KOHTPONbHOU3MEPUTENBHON annapaTypou)
JOIMXHbI UMETb KOHCTPYKLMIO W/MNKW aaekBaTHYI0 BEHTUNSLUMIO, YTOObl He AONYCTUTbL B HUX OMAacHOW KOHUEHTpauuu
BOZAOpOAA.

B HekoTOpbIX cny4yasix Heo6xoaAUMMO NPUMEHeHWe NPUHYAMTENBHOWM BeHTUNsummK (cM. 5.6). B aTom cnyvae cneayet
NPVIMEHATb BbITSXKHBIE HE NCKPSILLME BEHTUNSATOPLI UITK, ECINIU NCNONb3YEeTCs CKaTbI BO3AYX, BEIXOAHOW NaTpyboK A0MXKeH
ObITb 3a3eMIEH.

Ocoboe BHMMaHKe criegyeT yaenuTb nobon 3oHe, paboTa B KOTOPOW NPOUCXOAUT NPU BICOKOW TEeMnepaType nnm
B KOTOPOW BO3MOXHO BO3HUKHOBEHNE UCKPEHUS.

A.6 PaboTareHepaTopau BcnomMmoratenbHoro obopyaoBaHus

A.6.1 UcToYHNKM BOCNNaMeHeHnA

B6nu3m oT reHepaTopa v ero BCnomoratensHoro o6opygoBaHusi HeONYCTUMO KypeHUe, Harnnune OTKPbITOro OrHS,
CBapKW UMK ApYrMX ICTOYHUKOB BOCNIAaMEHEHWUs.

A.6.2 BogopoagHo-Bo3ylIHAA CMeCb

BHyTpy reHepaTopa HegonycTuMo Hanu4uMe BOJOPOAHO-BO3AYLIHOW CMecH. B HopmanbHbIX paboumx ycnoBusix
CTeNeHb YACTOThI BOAOPOAa A0IMKHA ObiTb He MeHee 95 % 06beMHbIX. Ecnn oHa ctaHoButcst MeHee 90 % u ee HEBO3MOXHO
ObICTPO YBENMUNTB, YCTAHOBKA A0MkHa GbiTb OTKNIOYEHa ObiCTpee, YeM cTeneHb YMCTOTbl JOCTUTHET 3HaYeHNUs 85 % u
reHepaTop Hy>XHO ByZieT OUUCTUTBL OT BOAOPOAA.

Heobxoaumo nmeTb, NO KparHen Mepe, ABe He3aBUCUMbIE CUCTEMbI ONpeZierieHUsi CTerneHn YNCToTbl Bogopoga.
Ecnu Bce namepuTenbHblie CUCTEMbBI OTKa3anu, reHepaTop A0JKeH ObiTb OTKITIOUEH U OUYMLLIEH OT Bogopoaa.

A.6.3 3amelueHue BO3gyxa unu sogopoaa

OTCyTCTBYIOT METOAbI MPSAMON 3amMeHbI BO3[lyXa BOgopoaom unu obpatHoe sameweHune. B obonx cnyyasx ouncrka
reHeparopa NPOBOAUTCA C NOMOLILIO MHEPTHOTO rasa, Hanpumep, anokenaa yrnepoaa CO,. Ounctka npogonxaercs o
TeX Nop, NOKa KOHLEHTPaLWs BbITECHIEMOTO ra3a He OCTUrHeT 6€30NacHOro YpoBHSA NPU KOHTPOSE ero Ha BbIXOAE BEH-
TUNSIUMOHHON TPYOBI.

MpumedyaHwne— CormacHO yCcTAHOBUBLUENCH MEXAYHAPOAHOW NPaKTUKE 3TOT YPOBEHb CHMTAETCA JOCTUIHY-
TbIM, KOIAa cogepKaHne KOHTPOoNMpyeMoro MUHEPTHOIO rasa paBHo 75—90 % 06beMHbIX.

Bo BpemMsi 04nCTKM 3anpeLaeTcs npoBeeHUe rMiobbiX aNeKTPUHECKMX UCTIBITAHNIA FreHepaTopa, NokKa He JOCTUTHYThI
OKOHYaTelbHble pe3ynbTaThl BbITECHEHUSI BOAOPOAA UITW BO3AyXa.

Ecnu ans BbIT@CHEHMA MHEPTHOTO ra3a UCMONb3yeTCs CXKaTbi BO3AYX, COEAUHEHNE C UCTOYMHMKOM BO37yXa He
OOMKHO AONyCcKaTh NonagaHns ero B reHepaTop KPOME Kak st 3ToN Lenu. 370 OCyLWEeCTBNAETCA NyTEM COOTBETCTBYIOLLEN
GNOKUPOBKM Mexay BeHTUnsimu, obecrieuvBalOWUMKU noAady BO3AyXa, MHEPTHOrO rasa wnu BoAopoaa WUnu nyTem
NPVYMEHEHWA Nerko 0TCOeAUHSIEMOro BO3yLLHOro naTpybka. 3ToT natpybok npucoeanmHAETCH TONLKO Ha BPEMS! BbITEC-
HEHWA MHEePTHOIO rasa u yaansieTcsi cpasy nocrne aToro.

YTo6bl Nioan, paboTalowme B 30HaX, pacnonoXeHHbIX HUXE reHepaTopa, He 3agoXHYNUCh 060NoYkM, Aalolme
JOCTYN K reHepaTopy, NOALWMUIMHMKOBbIE WUTbI U ApYrMe 3fieMeHTbl HE CHUMAIOTCA, NOKa coaepXaHne MHepTHOro rasa
He yMmeHbwnTCA A0 5 % u gaBneHne B reHepaTope He ynageT 40 aTMOCEPHOro.

UTto6b1 Nio60M HenoBek Npy BXoAe BreHepaTop He 3a0XHyIICs, No6bie NONOCTU C UHEPTHLIM ra30M BHU3Y reHepaTo-
pa gomkHbl 6bITb NPOBETPEHBI C MOMOLLLIO MECTHON BEHTUINSILMM C UCMONB3OBAaHNEM CXATOrO ra3a unu He UCKPSALLLEro
BEHTUNATOPA.

eHepatop He NpegHa3Ha4veH Ans paboTbl B cpefe UHEPTHOIO ra3a, No3TOMY OH He AomnkeH paboTaTtk B 3ToN cpeae
npu CKOPOCTH 1 gaBneHun, 66NbLLMMU MAaKCUMATIBHBLIX PEKOMEHYEMbIX NPOU3BOANTENEM.

Mpwv aBapuitHOM OTKNIOYEHUM, KOra TPebyeTcst ouncTKa reHepaTopa OT BOAOPOAA, MHEPTHBIN a3 MOXeT NogaBaThb-
CA TONBLKO NPU CKOPOCTU, HUXE NpefeNibHON, peKOMEHZyeMON npou3eoguTenemM. 3Ta npoueaypa MOXeT NPUMEHATLCSA
TONBKO KOrga KONu4yecTBO JOCTYNHOIO UHEPTHOIO rasa JoCTaTouHO Ar1A NOKPLITUA YBENUYEHHbIX NOTEPb B BEHTUNALUWNOH-
HOW Tpy6e, BbI3BaHHbIX HANMMYMEM CMECH [IBYX ra3oB.

A.6.4 MNutaHve macnsaHbIX YNNOTHEHUNA U JaBreHVe Bogopoaa

CucTtema MacrisiHbIX YNoTHEHWIA HOPMAarIbHO HaxXoAUTCsl B paboYvem COCTOSHUM U MMEET PAA PE3EPBHbIX HACOCOB.

FeHepaTop He gormkeH paboTaTh NpU AaBNeHUn Bogopoaa, 60nbwem gaBneHus, passuBaeMoro Hacocamm Macns-
HbIX YNNOTHEHWIA.
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eHepaTop AoMXeH ObITh OTKITIOYEH U OYMLEH OT BOAOPOAA, ECNU BCE NOAAEPKMBAIOLWME AaBNEHNEe B MAacNsHbIX
YNNOTHEHNAX HACOCHI HE JOCTYNHbI.

A 6.5 MazoBble ynnoTHeHusA

[a3oBble yNnoTHeHWs reHepaTopa AOMKHbI MOCTOAHHO KOHTPONMMPOBATBCA NYTEM 3anuCK YPOBHSI COAEpPKaHUS
Bogopoga. Ecnu cogepxxanne Bogopoaa cyLecTBEHHO BO3POCO OTHOCUTENBHO HOPMAanbHO NPUHSTOTO YPOBHS ANS reHe-
paTopa, HaxoAsiLLerocsi B XopoLeMm COCTOSIHUW, NPUHYMHY BO3POCLLMX NOTePb AEHTUDULUNPYIOT 6e3 3aaepKku.

Ecnum yTeuky He yaaeTcs 6bICTpo 06HapyXuUTh U YCTPaHWTb, cneayeT NPOBEPUTH 30HbI BO3MOXHOIO CKONNEHWUs BOJO-
poaa Ha npeAMeT ero onacHowm KoHueHTpauuu. Ecnn yTeukn BuAHbI, cneayeT NpUHATL Mepbl No ux 6e3onacHoMy ycTpaHe-
Huto. Ecnu yTeuka cywecTByeT U He MOXeT ObITb CYLWEeCTBEHHO yMEHbLUEHA NyTEM NOHWXEHUA AaBNEHUs BOAOpOAA U
Harpysku, reHepaTtop JorpkeH 6biTb OTKIoYeH Ans 6onee NONHON NPOBEPKU 30H (HanpuMep, OKONO BbIBOAOB), HEAOCTYN-
HblX BO Bpemsi ero pabotebl. [Tocne 3Toro reHepaTop AoMmKkeH ObiTb OUMLLEH OT BOAOPOAA ANsi BO3MOXHOCTU NPOBEAEHNS
PEMOHTHbIX paborT.

ABCconioTHas yTeuka He JOrDKHA NPEBbIWaTh YpoBeHb 18 M3 (Npy HOPMAanNbHOM AaBNeHUn U TEMNepaType) B CyTKM.
MoTepy Boagopoada, KOTOPbIe MOIYT U3MEPATLCA U OTBOAUTBLCA Yepe3 BEHTUNALMOHHbIE TPYObl 6e3 noBpexaeHui, MmoryT
6bITb CHUXEHbI MyTEM U3MePeHUst 0bLIMX NOTepb rasa, Npexae YemM AOCTUNHYT yKa3aHHbIM NpeaerbHbIA YPOBEHbD.

MpunmevaHnue 1—B KpynHbIX reHepaTopax, paboralowmx NPy NOBLIWEHHOM AABINEHUMU BOAOPOAA, MOXET
6bITh NPeBbIWEH YKa3aHHbIA YPOBEHb yTeuku. B aToM cnyvae pekoMmeHgyeTcs Nonb3oBaTtbesl NoTpebneHMeM Bogopoaa,
3a7aHHbIM NPOU3BOANTENEM, KaK peddepEeHTHbIM.

Mpumeyanwne 2—Korpa otcyTcTBYeT pasHuua B notpebnennun Bogopoga (ras, nocTynaoLmi B reHepaTtop) 1
€ro yTeykon (ras, BbIXOAAWMIA U3 reHeparopa no HeonpegeneHHsIM NyTAM yTEYKM),noTpebneHne Bogopoaa MOXET npe-
BblLLATb YTEYKY U3-3a, HAaNpumep, NoTepb raza B MacnsAHbIX yNNOTHEHNAX.

PeMOHTHbIe paboThl BLINONHAOTCA NOCHE 0GBABNEHNA O TOM, YTO 30HA OYNLLLEHA OT rasa.

A.6.6 Cuctema BogocHaGxeHunA

Ecnu gaBnenve Bogopoga B reHepaTtope 6onblue, Yem gaBneHve Boabl B OXNaguTensixX Unm, B crnyvae BOAAHOMO
oxnaxgeHws oOMOTOK, AaBneHus Bogbl B 06MOTKax, BoAopoa MOXeT NPOHUKaTL B CUCTEMY BOAOCHAOXeHNS U nepeHo-
CUTBLCSH Ha 3HaUMTENbHOE OT reHepaTopa paccrosiHue. [Mpu BbiCOkOoM NoTpebneHnn Bogopoaa B cucteme BogocHabxeHns
JOMXeH ObITb NPeyCcMOTPEH KOHTPOINb 33 TAKON BO3MOXHOCTbIO.

HonxHo 6bITh NpeaycmoTpeHo GesonacHoe yaaneHue rasa.

A.7 UHCTpyKLMA NO NnpaBunbHOMY NPUMEHEHNIO BEHTUNALNN

Ecnn o6bem yTeukn Bogopoaa L (M%) TwatensHo cmewats ¢ 06beMom 8osayxa 100L/p (m3), TO KoHLEHTpauwms Bopo-
poaa 6yaet paBHa p (%) v oHa MOXeT BbITb CHWKEeHa A0 6e30nacHOro ypoeHs NyTeM COOTBETCTBYIOLLETO NPUTOKA BO3AyXa
B MONOCTU, rAe MOXEeT CKarnnuBaTbCcH BOAopoa.

Hanpumep, ecnn o6was gonyctmmas yrevka Bogopoaa B AaHHOe NPOCTPaHCTBO paBHa 18 M3 B cyTku, TO Npokayka
Bo3Ayxa, paBHasi 125 M3 B yac o6ecneynT KOHLEHTPaumIo BoAopoaa B Hem p = 0,6 %, 4TO ropasgo MeHbLLE MUHUMANLHOM
B3PbIBOONACHOW KOHUEHTpauum, pasHor 4 %.

B TepMMHaXx, NPUBbIYHbIX CIELMAnNMCTam No BEHTUIAUMK, ECAM NONOCTL UMeeT o6bem V (M), To BO3AyX BHYTPH Hee
[OIKEeH CMEHSITLCA A pa3 Byac, Tak4Tobbl VA = 125 M3,

v, m? 1 5 25 125 500

A, Thac 125 25 5 1 0,25
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\

3 3

1 — GaTapes 6annoHoB ¢ BOAOPOAOM UMK ra3oxpaHunuLie; 2 — NUTaKLLue 3anopHbie BEHTUNU; 3 — 3anopHbIe BEHTUNU ANs KaKA0To
reHepaTopa; 4 — asToMaTu4eckue BEHTUNK, NepekpbiBakLLMe Nogady BOAOPoAa; 5§ — BEHTUIU, NOHWXKaKLLMe AaBreHue; 6 — BeHTU-
nv 6esonacHocTy; 7 — rasoBblil CHETYMK; 8 — BEHTUNALMOHHLIM NaTpybok Ans oTBoAa rasa B 6esonacHyo 30Hy; 9 — reHepaTopbl;
X — 30Ha BHe cTaHuuu1; Y — 30Ha BHYTPY CTaHLIMK

PucyHok A.1 — lNMpumMep KpynHoOW BOAOPOAHOM YCTAHOBKK, OT KOTOPOM NUTAIOTCA OAUH UM HECKONBKO reHepaTopoB
(ynpolueHHas cxema)
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MpunoxeHne OA
(cnpaBo4Hoe)

CBefieHMA 0 COOTBETCTBUN CChINTOYHbIX MeXxAayHapogHbIX CTaHAapPTOB
CCbITOYHBIM MeXrocyaapCcTtBeHHbIM CTaHaAapTam

Ta6nwuuya JAA

0O603HavYeHre CChINOYHOTO CreneHb 0603HavYeHe U HAUMEHOBaHWEe COOTBETCTBYIOLLENO MEXrocyaapCTBEHHOro
MeXayHapoaOHoro craHaapTa COOTBETCTBUA cTaHgapTa

IEC 60034-1 IDT [OCT IEC 60034-1—2014 MawwHbl anekTpu4eckMe BpalLarme-
cel. Yactb 1. HoMUHanbHble 3Ha4eHVst napaMeTpoB U SKCNnyaTauroOHHbIe
XapaKTepuCTUKN

IEC 60034-4 IDT FOCT IEC 60034-4—2015" MawwHbi ANEKTpUYECKMe BpalLaloLme-
cs. Yactb 4. MeToabl aKCnepuMeHTanbHOro onpeaeneHnsi napameTpoB
CUHXPOHHbBIX MaLUWH

IEC 60045-1 — *

IEC 60079-0 MOD FOCT 31610.0—2014/IEC 60079-0:2011 BapbiBOONacHble cpeabl.
Yactb 0. O6opyaosaHne. Obwue TpebGoBaHus

IEC 60079-1 MOD FOCT IEC 60079-1—2013 BapbiBoonacHble cpeapl. Yacts 1. O6opy-
[OBaHWe C BUAOM B3PbIBO3aAWMTLl «B3PLIBOHENPOHULAEMbIE 060MNOYKM
«d»

IEC 60079-2 IDT FOCT IEC 60079-2—2013 BapbiBoonacHble cpeabl. Yactb 2. O60o-
pygoBaHve C BUAOM B3pbIBO3aLLMTbI «000N0YKM Nog M3bbITOYHbIM AaB-
TNEHNEM «p»

IEC 60079-5 IDT FOCT 31610.5—2012/IEC 60079-5:2007 3nektpoobopynoBaHue
ONs1 B3pbIBOOMACHLIX rasoBbix cped. Yactb 5. Keapuepoe 3anonHeHne
o6onoukmn «q»

IEC 60079-6 IDT [OCT 31610.6—2015/IEC 60079-6:2015 BapbiBOONacHble cpeabl.
YacTb 6. ObopyaoBaHue ¢ BUAOM B3pbIBO3ALLMTHI «MACISHOE 3anosiHe-
Hue 0BoNMoYKM «O»

IEC 60079-7 IDT FOCT 31610.7—2012/IEC 60079-7:2006 3nektpoobopyaoBaHue
ONs1 B3PbIBOOMACHbLIX rasoBblX cped. Yactb 7. lMoBblweHHas 3awmTta
BUAA «e»

IEC 60079-10-1 IDT [OCT IEC 60079-10-1—2013 BspbiBoonacHble cpegbl. Yacte 10-1.
Knaccudukaums 3oH. BapbiBoonacHble ra3oBble cpeapbl

IEC 60079-10-2 IDT [OCT IEC 60079-10-2—2011 BspbiBoonacHble cpegbl. Yacte 10-2.
Knaccudukaums 3oH. BapbiBoonacHble Nbineeslie cpeabl

IEC 60079-11 MOD FOCT 31610.11—2014/IEC 60079-11:2011 BapbiBOONacHble cpe-
abl. Yactb 11. O6opynoBaHne ¢ BUAOM B3pbIBO3aLLMTLI «McKkpobesonac-
Has anekTpuyeckas Lenb «i»

IEC 60079-13 MOD FOCT 31610.13—2014/IEC 60079-13:2010 BapbiBOONacHble cpe-
abl. Yactb 13. 3awmra o6opyaoBaHusi NOMeLLEHUSIMU Mo N36bITOHHBIM
OaBreHnem «p»

IEC 60079-14 IDT FOCT IEC 60079-14—2013 BspbiBoonacHble cpegbl. Yacts 14.
MpoekTnpoBaHne, BLIGOP U MOHTaX 3MNEKTPOYCTaHOBOK

IEC 60079-15 IDT FOCT 31610.15—2014/IEC 60079-15:2010 «BapbiBOONacHble cpe-
abl. Yactb 15. O6opyaoBaHue ¢ BUAOM B3PbIBO3AWMTLI «N»

IEC/TR 60079-16 MOD FOCT 30852.15—2002 (IEC 60079-16:1990) 3nekTtpoobopyaosa-

Hue B3pblBO3awwmweHHoe. Yactb 16. MNpuHyguTensHasa BeHTUNAUMs ans
3aLWMTHl NOMELLEHWI, B KOTOPbIX YCTaHaBNMBAOT aHanuaaTopbl

Y Ha Tepputopum Poccunckon ®egepauum gencteyet [OCT P M3K 60034-4—2012.
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O60o3Ha4YeHne CCbINOHHOro CreneHb O6o3HaveHne 1 HaMMEHOBaHUE COOTBETCTBYIOLLEro MEXrocyapCTBEHHOro
MeXxayHapoaHoro ctaHgapTa COOTBETCTBUSA cTaHgapTa

IEC 60079-17 IDT FOCT IEC 60079-17—2013 BspbiBoonacHblie cpegbl. Yacte 17.
MpoBepka 1 TexHU4eckoe 0GCNyXMBaHUE AreKTPOYCTaHOBOK

IEC 60079-18 MOD FOCT 30852.17—2002 (M3K 60079-18:1992) 3nekTpoobopyaoea-
HWe BapbiBo3awmueHHoe. Yactb 18. BapuiBo3zawmTa Buga «lepmetunsa-
LMsi KOMNayHAoM (M)»

IEC 60079-19 IDT FOCT 31610.19—2014/IEC 60079-19:2010 «B3apbiBoONnacHeie cpe-
abl. Yactb 19. PemMOHT, NpoBepka U BOCCTAHOBMNEHNE 3nekTpoobopyao-
BaHWA»

IEC 60079-20-1 — N

IEC 60079-25 — *2)

IEC 60079-26 IDT FOCT 31610.26—2012/IEC 60079-26:2006 B3apbiBoOnacHslie cpe-
abl. Yactb 26. ObopynoBaHve ¢ ypoBHEM B3pblBO3awmTel 060pyaoBa-
Hus Ga

IEC 60079-28 IDT FOCT 31610.28—2012/IEC 60079-28:2006 BapbiBoonacHsie cpe-
abl. Yactb 28. 3awmTa o6opyaoBaHusi n nepegaowux cCMCTem, NCnosb-
3YIOLWLMX ONTUYECKOE U3NydeHne

IEC 60079-29-1 IDT FOCT IEC 60079-29-1—2013 BspbiBoonacHbie cpegpl. Yacts 29-1.
lasoaHanm3aropbl. TpeGoBaHUsl K 3KCIUTyaTaUMOHHBIM XapaKTepucTu-
KaM razoaHanu3aTopoB ropiunx rasoB

IEC 60079-29-2 IDT FOCT IEC 60079-29-2—2013 BspbiBoonacHble cpegpl. Yacte 29-2.
lasoaHanm3artopbl. TpeGoBaHusi K BbIGOPY, MOHTaXY, NPUMEHEHUIO M
TEXHWYECKOMY OBGCIYyXMBaHMIO rasoaHanM3aTopoB rOpKOYUX Fa3oB U
Kucnopoga

IEC 60079-29-3 IDT FOCT IEC 60079-29-3—2013 BapeiBoOnacHsle cpeabl. Yactb 29-3.
lazoaHanmaartopel. PykoBoACTBO NO ¢hyHKUMOHANbHOM Ge3onacHocTu
CTaUMOHAPHbIX ra30aHanNUTUYECKUX CUCTEM

IEC 60079-29-4 — *3)

IEC 60079-30-1 IDT FOCT IEC 60079-30-1—2011 BspeiBoonacHeie cpeppl. Pesnctue-
HbIW pacnpegeneHHblt anekTpoHarpesatens. Yacts 30-1. O6wue Tex-
Hu4yeckue TpeboBaHUA U MeToAb! UCMbITAHWIA

IEC 60079-30-2 IDT FOCT IEC 60079-30-2—2011 BspbiBoonacHbie cpegbl. ONeKkTpo-
HarpeBaTenb pe3UCTUBHLIN pacnpeaeneHHbin. YacTts 30-2. PykoBoacTeo
Mo NPOEKTUPOBAHMIO, YCTAHOBKE M TEXHUYECKOMY ODCMyXMBaHUIO

IEC 60079-31 IDT NOCT IEC 60079-31—2013 BspbiBoonacHble cpeabl. Yacte 31.
O6opyaoBaHue ¢ 3aWwmToln OT BocnnaMmeHeHus Nblnu obonoukamm «t»

IEC/TS 60079-32-1 — FOCT 31610.32-1—2015/IEC/TS 60079-32-1:2013 BapbiBoonac-
Hble cpefpl. YacTtb 32-1. OnekTpoctaTnka. OnacHole nposiBrieHus. Pyko-
BO/ICTBO

IEC 60079-32-2 — *

IEC 60079-33 MOD FOCT 31610.33—2014/IEC 60079-33:2012 «B3pbiBoOnacHble cpe-
abl. Yacts 33. ObopyaoBaHue CO cneunanbHbiM BUAOM B3pbiBO3aLLU-
Thbl «S»

IEC 60079-35-1 MOD FOCT 31610.35-1—2014/IEC 60079-35-1:2011 B3pbiBoOnacHuie

cpeasbl. Yactb 35-1. FonoBHble CBETUNBHUKK ANS1 NPUMEHEHWS B WaXTaXx,
onacHbIX Mo pyaHUYHOMY rasy. O6wme TpeboBaHua U meToabl UcnbiTa-
HUI, OTHOCSILLMECH K PUCKY B3PbIBA

" Ha TeppuTtopum Poccuickon ®epepaunm gencreyetr FTOCT P MOK 60079-20-1—2011.
2) Ha TeppuTtopum Pocewiickoi ®epepaunm aeiictByet FOCT P MOK 60079-25—2012.
3) Ha TeppuTopum Poccwiickoii Pegepaumm geiicteyet FTOCT P 52350.29.4—2011 (MK 60079-29-4:2009).
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OkonyaHue mabnuupi [JA.1

O603Ha4YeHne CCbINOYHOro CreneHb 0603HavYeHe U HAaUMEHOBaHWE COOTBETCTBYIOLLEIO MEXrocyqapCTBEHHOro
MeXOyHapoaHoro ctaHgapTa COOTBETCTBUSA cTaHgapTa
IEC 60079-35-2 IDT FOCT IEC 60079-35-2—2013 BapbiBoonacHble cpeabl. HacTb 35-2.

[onoBHble CBETWUIBHUKM ANA NPUMEHEHUS! B LIAXTAX, ONACHbIX NO pya-
HUYHOMY rady. 3KcnnyaTaluWoHHbIE U ApYIMe XapakTepUCTUKW, OTHOCS-
wmecs kK 6esonacHocTu

*

IEC/TS 60079-40 —

* COOTBETCTBYIOLLUIA MEXIOCYAAPCTBEHHBIN CTaHAApT OTCyTCTBYET. [0 ero yrBepaeHus pekoMmeHayeTcsi ncnone-
30BaTh NepeBo Ha PYCCKUI s13blK JAHHOTO MeXAyHapoaHoro ctaHaapTa. lNepesog AaHHOro MexayHapoaHoro ctaHaap-
Ta HaxoanTcsl B DegepanbHoOM MHPOPMAaLUOHHOM hOHAE TEXHUYECKUX PErMaMeHTOB U CTaHAAPTOB.

MpumeyaHune—B HacToswWweN Tabnuue MCNoNb30BaHbl criefyowme yernoBHble 0603HAYEHNA CTENEHN COOT-
BETCTBUSI CTAHOAPTOB:

- IDT — ngeHTu4YHble cTaHaapThl;

- MOD — moguduumpoBaHHble cTaHaapThbl.

Bubnuorpacdun

IEC 60034-8 Rotating electrical machines — Part 8: Terminal markings and direction of rotation (MawmuHe! anekTpn-
yeckue Bpawatowmecs. Yacte 8. MapknpoBka BbIBOJOB U HaNpaBIeHne BpalleHust)

YK 621.313.322-81:006.354 MKC 29.160 IDT

KntoyeBble cnoBa: MallWHbl 3M1eKTpUYeckne Bpallatolmecs, TpeXCba3HbIe CUHXPOHHbIE reHepaTopbl C Npu-
BOOOM OT NapoBbIX AT Ta30BbIX Typ6|/|H C BO3A4yLWHbIM, BOOAOPOAOHBIM UM XKUOKOCTHLIM OXNaXXaeHUuem

Pepakrop H.B. Bepxosura
TexHuueckui pegaktop B.H. [pycakosa
KoppekTtop B./. Baperyoea
KomnbroTepHas Bepctka M. A. Hanelikurod

CpaHo B Habop 30.05.2016. MopnucaHo B nevats 22.06.2016.  ®opmat 60x84 %.  MapHutypa Apuan.
Yen. ned. n. 2,79, Yu.-usg. n. 2,48. Tupax 27 ak3. 3ak. 1524.

MoaroToBneHo Ha OCHOBE 3NEKTPOHHON Bepcuu, NPeaocTaBeHHol paspaboTUMKoM cTaHaapTa

W3paHo u otnevataHo so ®IYM « CTAHOAPTUHOOPM», 123995 Mockea, "paHaTHbIi nep., 4.
www.gostinfo.ru info@gostinfo.ru


https://meganorm.ru/Index2/1/4293855/4293855578.htm
https://meganorm.ru/mega_doc/norm/gost_gosudarstvennyj-standart/22/gost_26312_1-84_gosudarstvennyy_standart_soyuza_ssr_krupa.html
https://meganorm.ru/Index2/1/4293786/4293786371.htm

