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Mpeancnoeue

1 PASPABOTAH ®epnepantHbiM rocygapcTBEHHBIM aBTOHOMHLIM 0Opa3oBaTenbHbBIM YYpEXOEeHUEM
Bbiclwero obpazoBaHua «CaHkT-[NeTepbyprcknini  nonuTexHudecknin yHuesepcuteT [letpa Benwukoro»
(PrAQY BO Criony)

2 BHECEH TexHu4eckuMm komMuTeToM no ctaHaaptusauum TK 333 «Bpauwawwmrecsa snekTpudeckue
MallWHbI»

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom ®enepanbHOro areHTCTBA MO TEXHUYECKOMY
perynnpoBaHnio U MeTponorumn ot 28 ceHTabpa 2023 r. Ne 986-cT

4 BBE[OEH BIMEPBbIE

lNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHoeneHbl 8 cmambse 26 @edepanbHO20 3aKoHa
om 29 uroHsa 2015 a. Ne 162-03 «0O cmandapmu3sauyuu e Pocculickoll ®@edepayuu». VMHgopmayusa ob us3-
MeHeHUaX K HacmosuweMy cmaHdapmy nybriukyemcs 8 exez00HOM (0 COCMOSAHUK Ha 1 AHeaps meKyuwieao
200a) uHghopMayUOHHOM ykazamene «HayuoHansHsle cmandapmeiy, a oguyuanbHbil mekcm uamMeHeHul
U ONPasoKk — 8 EXEeMEeCHAYHOM UHGOPMaUUOHHOM ykazamene «HayuoHanbHele cmaHdapmel». B cnyyae
rnepecMmompa (3aMeHbl) unu omMeHbl Hacmosueao cmaH@apma coomeemcmayouwee ygedomneHue bydem
onybnukosaHo 8 bnuxaluwieMm 8bInycKe eXeMecgyHo20 UHPOPMayUoHHO20 ykaszamesns «HayuoHanbHble
cmaHOapmbi». Coomeemcemayoujasa UHGopmayus, yeedoMeHUe U MeKcmbl pa3Mewalomcs makxe 8 UH-
hopmayUoHHOU cucmeme obuje20 noib3o8aHus — Ha oguluansHoM catime @edepanbHo20 azeHmemea no
MexHUYEeCcKOMYy peaynuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NnpoCcTpaHeH B Ka4vecTBe ocbmu,uaanoro n3gaHus tes pas3pelieHna dJe,qepaanoro dreHTCTBa no TexHu4de-
CKOMY perynmnpoeaHu N MeTponornn
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

MALIWHBI SNEKTPUHECKWE BPALLUAKLWIUECA
Typb6oreHepaTtopbl. O6WKe TeXHUYECKUE YCNOBUS

Rotating electrical machines.
Turbogenerators. General specifications

Dara BeegeHna — 2024—01—01

1 O6bnacTb NnpUMeHeHUs

HacTtoswumin ctaHaapT pacnpocTpaHAeTCca Ha cTauuoHapHble TpexdasHble CUHXPOHHbIE reHepaTopsbl
MOLLIHOCTbio 2500 kBT 1 Gonee ¢ CMHXPOHHOM YacToToi BpateHus 1500 muH~! unu 3000 muv~! npu vactote
Toka 50 'y v yacToton BpaweHus 1800 mMue~1 unm 3600 muH~! rnpw vYacTtoTe Toka 60 Ny, npegHasHavyeHHble
Ans BbipaboTKM 3NeKTpUYECKON 3HEPTUUW MPWU COeAWHEHUW C NapoBbIMKU W rasoBbiMK TypbuHamu (TypboreHe-
patopbl).

TpeboBaHuA cTaHgapTa OTHOCATCSA W K reHepaTopam, UCMoNb3yeMbIM B KQYeCTBE CUMHXPOHHbIX ABUrare-
nen UNW KOMMeHcaTopoB.

2 HopmaTuBHbIE CChIMNKX

B HacToAlwemM cTaHgapTe MCnonb30oBaHbl HOPMAaTUBHbBIE CChINKW Ha CredylolmMe cTaHgapThl:

MOCT 12.1.004 CucTtema ctaHgapTtoB be3onacHocTu Tpyda. MoxapHasa 6e3onacHocTb. O6wue Tpebo-
BaHWUsA

FOCT 12.2.007.0 Cuctema ctaHgaptoB BGe3zonacHocTn Tpyga. Manenus anektpotexHuyeckue. Obyue
TpeboBaHusa BesonacHoCTH

MOCT 12.2.007.1 Cuctema cTaHgapToB GesonacHocTv Tpyda. MaluvHel anekTpuyeckne BpaLlarwmecs.
TpeboBaHua GezonacHoCTU

MOCT 12.3.019 Cuctema ctangaptoB GesonacHocT Tpyda. McnbiTaHWsa U M3aMepeHuss aneKkTpuyeckme.
O6bwue TpeboBaHusa GeszonacHOCTH

FOCT 8865 Cuctembl anekTpuyeckor naonsaunn. OueHka HarpeBoCTONKOCTHU K Knaccudukaums

MOCT 10169 MawnHbl anekTpuyeckue TpexdasHbie CUHXPOHHBbIE. MeToabl ncnbITaHuin

FOCT 11828 MawwuHbl anekTpuyeckne Bpalwlawwmecsa. Obwmne MeToabl UCTILITAHWA

FOCT 11929 MawwuHbl anekTpudeckMe Bpawawwmeca. Obwune mMetogbl ucnbiTaHuin. OnpepneneHue
YPOBHS LWymMa

FOCT 12969 Tabnu4km ons mawmnH 1 npubopos. TexHudeckne TpeboBaHnA

FOCT 12971 Tabnuykn NpAMOYrorbHbie ANA MalWH U npubopoB. Paamepsl

FOCT 14192 MapkupoBka rpy3oB

FOCT 15150 MawuHbl, npubopkl 1 Apyrue TeXHUYecKne uanenus. VicnonHeHns Ana pasnuyHbIX KNuMa-
TUYECKMX panoHoB. KaTteropuu, ycnoBus 3kcnnyatauuy, XpaHeHUs U TPaHCMoOpTUPOBaHWSA B YacTu BO3dei-
CTBUA KNKUMaTUYecKnX pakTOpoB BHELLHEN cpeabl

FOCT 15543.1 Uapenua anektpotexHudeckne. OBuimne TpeboBaHUs B YacTW CTOMKOCTU K KnnmMmaTnde-
CKMM BHELUHUM BO3AENCTBYLWNUM haKkTopam

FOCT 16504 Cuctema rocygapCTBEHHbIX MCMbITAHUIA NPoayKUMK. McnbITaHWA U KOHTPOMb Ka4ecTBa Npo-
aykuun. OCHOBHBIE TEPMUHLI M OMpefeneHuns

MapaHune ochbuumnansHoe
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FOCT 17516.1 N3penus anekTpoTexHuyeckne. Obuwmne TpeboBaHMs B YacTU CTOMKOCTU K MeXaHUYeCKUM
BHELLHMM BO34ENCTBYHOLWWM (hakTopam

FOCT 21130 Wagenus anekTpoTeXHUYecKMe. 3aXUMbl 3a3eMNALLIKE U 3HAKU 3a3eMneHusi. KoHCTpyK-
LMS 1 pa3mepsl

FOCT 21558 Cuctembl Bo3DyxaeHUsa TypboreHepaTopoB, rM4poOreHepaTopoB U CUHXPOHHBIX KOMMEHca-
TopoB. O6LMe TEXHMYECKME YCNOBUSA

FOCT 23216 M3penusa anekTpoTexHWYeckne. XpaHeHue, TpaHCNopTMpOBaHWe, BpeMeHHas npoTUBOKOP-
pPO3WMOHHas 3awmTa, ynakoeka. Obwme TpeboBaHma U MeTombl UCMBITAHUA

rOCT 25941 MawwunHbl anekTpudeckue Bpallatowmecsa. Metoasl onpegeneHus NoTepb 1 KoadhrumeHTa
NMone3Horo 4erNCcTBuUA

FOCT 26772 MawuHbl anekTpudeckne Bpawjatolwmecsa. ObosHaveHWe BLIBOAOB W HANpaBneHWs Bpalle-
HUA

FOCT 27471 MalunHbl anekTpudeckue Bpalawlnecs. TepMuHbl 1 onpeneneHus

FOCT IEC 60034-1—2014 MawwwvHbl anekTpryeckne spallawimnecs. Yacte 1. HomuHanbHbie 3Ha4eHus
napamMeTpoB W 3KCNyaTalWOHHbIE XapaKTepUCTUKU

MOCT IEC 60034-2-1 MawuHbl anekTpuyeckue Bpawiarowmecs. Yacts 2-1. CtaHgapTHble MeTogbl onpe-
OeneHns notepb U KoadrLuMeHTa NONe3HOro AeNCTBUSA MO UCMLITAHWUAM (32 UCKMKYEeHUeM MalUvH ANs noa-
BWXXHOIO COCTaBa)

FOCT IEC 60034-3 MawwuHbl anekTpudeckue Bpawawnecs. Yacte 3. CneunanbHble TpeboBaHua ans
CMHXPOHHbIX reHEepPaTopoB, NPMBOAMMbIX NAPOBLIMU TYpOMHAMMK U TypOUHAMK Ha cxKaToMm rase

MOCT IEC 60034-5 MalunHbl anekTpudeckne epallarwmecs. Yacte 5. Knaccudukaunsa creneHen 3a-
WKTLl, oBecneunBaeMbix 0boNoYKaMu BpaLlatoLLmMxcs anekTpuyeckux mawuH (Kog IP)

FOCT P 15.301 Cuctema pa3paboTku U NOCTaHOBKU NpoOyKUWKM Ha Npou3BoacTeo. [poaykuma npons-
BOLCTBEHHO-TEXHNYECKOTO HasHadYeHWs. Mopagok pa3paboTkyM M NMOCTaHOBKM NPOAYKLMW HA NPOU3BOLCTBO

MOCT P 27.102 HapexHocTb B TexHMKe. HagexHocTb obbekTa. TepMuHbI 1 onpeaeneHns

rOCT P 55265.2 Bubpauyusi. OueHka COCTOSHUA MallMH Mo pesynsTatam M3aMepeHns Bubpaumm Ha He-
BpallawLmxca Yactax. Yacte 2. CtaunoHapHble napoBble TypbUHEI U reHepaTopkl MoLLHOCTeI0 bonee 50 MBT
¢ pabounmu yactotamu BpalleHus 1500, 1800, 3000 v 3600 mMuH™"

MOCT P M3K 60034-4 MawwuHbl anekTpuyeckue Bpawatolmnecs. Hacte 4. MeToabl 3KCnepuMeHTanbsHo-
ro onpefeneHvs napameTpoB CUHXPOHHbLIX MaLUWH

MpumevaHue — [pu NONL3OBAHUM HACTOALUM CTAHAAPTOM LIENecoobpasHo NPOBEpUTE OeACTBUE CCbINoY-
HbIX CTaHOAPTOB B MH(DOPMALIMOHHOW cUcTeMe 06LLEero Nnofb3oBaHus — Ha oduLMansHoOM caiiTe defepansHOro areHT-
CTBa MO TEXHUYECKOMY PEryriMpoBaHWio U METPOMOTMA B CETU MIHTEPHET UMK MO eXerogHoMy MH(OPMaLWOHHOMY yKasa-
Teno «HauuoHanbHble cTaHAapThl», KOTOPbIA onyBrMKoBaH MO COCTOSIHWIO Ha 1 siHBaps TeKyLLero roga, v no Bbinyckam
EXEMECAYHOTO MHAOPMALMOHHOTO yKasatens «HaunoHansHble CTaHaapThi» 3a TeKyLWuiA roa. Ecnu 3aMeHeH CChinoYHbIN
CTaHOapT, Ha KOTOPLINM AaHa HeAaTUPOBaHHAs CCbINKa, TO PEKOMEHOYETCH UCTONb30BaTh AEUCTBYIOLLYID BEPCUID 3TOTO
CTaH4apTa C YY4EeTOM BCEX BHECEHHbIX B A@HHYI BEPCUKD M3MEeHeHWin. Ecnn 3ameHeH CChINoYHbIA CTaHAapT, Ha KOTOpbIN
JaHa [aThpoBaHHAsA CCbiNka, TO PEKOMEHAYETCH MCMONb30BaTh BEPCHIO 3TOM0 CTaHAApTa C yKa3aHHbIM BhILLE FOAOM yT-
BepXaeHWs (NpuHaTKS). Ecnv nocne yTRepXOeHWs HacToALLero CTaH4apTa B CCbINOMHBIM CTaHAApT, Ha KOTOpLIA AaHa
[aTUpPOBaHHasA CChINKa, BHECEHO M3MEHEHWe, 3aTparuBaioLLee NonoXeHWe, Ha KOTOPOE AaHa CCbINka, TO 3TO MOMOXEHWE
pPEKOMEHOYETCA NPUMEHsATE Be3 y4eta 0aHHOrO U3MeHeHUs. Ecnu cebinoyHbIn cTaHgapT oTMeHeH 6e3 3aMeHbl, To Nomno-
XKEHWE, B KOTOPOM [aHa CChINKa Ha HEro, PEKOMEHAYETCH NMPUMEHHATE B YaCTU, HE 3aTParvBaloLLe 3Ty CChInKy.

3 TepmuHbI 1 onpegeneHus

B HacToswem cTaHgapte npuMeHedbl TepMuHbl no FTOCT P 27.102, FTOCT IEC 60034-1, TOCT 16504,
FOCT 27471.

4 O6wme TpeboBaHMA

4.1 TypBoreHepaTopbl U UX CUCTEMbI BO3BGYXOEHWA OOMKHbLI COOTBETCTBOBATE 06WMM TpeboBaHUaM,
npegbABNAEeMbIM K BpallarwmMmcs anektpuyeckum mawmHam no FOCT IEC 60034-1 u TOCT 21558.
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4.2 OcHoBHble napameTpbl TypboreHepaTopoB, COeAMHAEMbIX C NapoBbIMU WU ra3oBbiMW TypbuHamu,
yCTaHaBnuBeatloT Nno cornawenmnio’) ¢ y4eTom TpeboBaHMI HAcTosALWeEero ctaHgapTa.

PekomeHOyeMble 3Ha4yeHWA NapaMeTpoR TypboreHepaTopoB NpyMBeAeHbl B MPUMOKEHUM A.

4.3 HoMmmHanbHasa 4YactoTta BpaweHus — 1500 unm 3000 MUH ™! npu 4Yactote Toka 50 'y n 1800 nnu
3600 My npu 4actoTte Toka 60 'y.

4.4 TypOoreHepaTopbl OOMMKHbBI AONYCKaTh NPOAOMKMTENBHYI0 paboTy ¢ HOMUHANBHOW MOLLHOCTLIO W
HOMMWHanNbHbLIM KO3 MULNEHTOM MOLLHOCTHK, a TakKe C OFOBOPEHHbLIMUW cornallueHnem, pasgenom 7 v npuno-
KeHnem A, MakcumanbHbIMWU Harpyskamu, npy OTKNOHEHWUSX HanpskeHus 5 % v 4acToTbl £2 % HOMWHAamNb-
HbIX 3HAYEHWIA, KaK 3TO NOKA3aHO 3aLUTPUXOBAHHOW Nnollanbio Ha pucyHke 1. JomkHa 66Tk obecneveHa oT-
CTpOWKa cCODCTBEHHbIX YaCTOT MEXaHMYEeCKUX KonebaHWi y3noB TypboreHepaTtopoB OT BO3DyKaaoWmMX 4acToT
C Y4eTOM OTKMOHEHUI 4acToThl.

Typ6oreHepaTop, paboTatoLwmii B ceTu, 4omKkeH obecnevmBaTth paboTy 6e3 OTKMOYEHUs U NOBPEXAEHMS
MPW KPaTKOBPEMEHHBIX OTKIOHEHUAX YaCTOThLI B COOTBETCTBMM C XapakTepucTMKkamun BpallatoLwein ero Typbu-
Hbl.
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PucyHok 1 — [InanasoHbl J0MYCTUMbIX M3MEHEHWUIA HanNpsXeHNsa 1 4acToThbl

HDE,D,EJ'Ibele npesBbilleHnA TeMnepaTtypbl UNu npepgeribHble TeMnepaTtypbl, yKa3aHHbIe B Ta6nuu,e 1,
cnenyet NMPUMEHATL TOMNMbKO K PEXKNMY paGOTbI C HOMWHanbHbIMW HanpsXxXeHUem u 4acToTou.

Ta6bnwuua 1— lNpegenbHble 3Ha4eHUs TEMNEPATYPLI U NPEBLILEHUA TeMMNepaTyp

MamepeHre Temnepatypel, C® (NpesbilleHne Temnepatypsbl, K°) meTogom
conpo- 3anoXeHHbIX 3anoXeHHbIX
Yactun TypboreHepatopos THBHE. Tepmonpeobpaso- Tepmo- | conpoTtue- | Tepmonpeobpazo- TEPMO-
Unn oxnaxaaiLlas cpeaa . BaTenemn conpo- MeTpa nexHus BaTenen conpo- meTpa
TUBNEHUs TUBNEHWA
Knacc B Knacc F
1 XnagareHT Ha BbiXo4e 13 He-
NOCPeACcTBEHHO OXNnaxaaemblix
vyacren:
ra3 (Bo3gyx, BoOopoa) — 110 110 — 130 130
BOAA MMM Macno — 85 85 — 85 85

1) 30eck ¥ ganee UMeeTcd B BWOY cornaleHune Mexay n3arotoeutenem M OCHOBHbIM I'IOTpeﬁMTeJ'IEM Wnn 3aka34ynukom.
3
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lNpodomxerHue mabnuuye! 1

WamepeHre TemnepaTtypbl, C° (npeBbilexne Temnepatypel, K°) metogom
conpo- 3anOXeHHbIX 3anoXeHHbIX
YacTn TypboreHepaTopos ¥ ”pe_ Tepmonpeobpaso- Tepmo- | conpoTtus- | Tepmonpeobpaso- TEPMO-
UNW oxnaxgatoLlas cpena L) BaTernewn conpo- MeTpa nexust BaTeneii conpo- meTpa
HuA TUBNEHNA TuBNeHnsd
Knacc B Knacc F
2 ObmoTka cTatopa:
a) NP1 KOCBEHHOM OXJTaXOEHWN (80) (85) - (100) (105) ﬁ
BO3YXOM
BOOOPOAOM C aBCOMOTHBLIM
nasneHuem, klMA:
0o 150 Bkntoy. — (85) — — (105) —
ci. 150 go 200 Bkntoy. — (80) — — (100) —
» 200 » 300 » — (78) — — (98) —
» 300 » 400 » — (73) — — (93) —
» 400 — (70) — — (90) —
©) npu HenocpeacTBEHHOM OXNa- o 120 o o 145 ﬁ
OEHUUN ra3oM UINKU KUAKOCTLIO
3 ObmoTKka poTtopa:
a) NP1 KOCBEHHOM OXJTaXOEHNN
BO34YXOM (90) — — (110) — —
BOOOPOOOM (85) — — (105) — —
©) npy HenocpeaCcTBEHHOM OXNa-
OEeHnM rasom (Bo3gyx, Bogopod) u
yKncne 30H Bbinycka rasa:
1m2 100 — — 115 — —
3nd 105 — — 120 — —
6 110 — — 125 — —
oT 8 go 14 Bknou. 115 — — 130 — —_
ce. 14 120 — — 135 — —
B CA COTRICH A —_ 120(80) 12080) | — 140(100) | 140(100)
cratopa
MpumeyvaHus
1 Jonyckaemas Temnepatypa o6MOTKM poTopa, U3MepeHHas METOAOM COMNPOTUBINEHWS, MPW HEMOCPEACTBEHHOM
OXMaKAEHWUM KUAKOCTBI0 O0MmKHa BbITh yCTaHOBMNEHa B MHCTPYKLMKW MO 3KcnnyaTtaumu TypboreHepatopa.
2 TepmonpeobpasoBaTensamMy CONPOTUBIEHWSA, YNOXEHHBIMUW M0, Na30BbIA KIMWH, JOMYCKaETCA KOHTPONMMPOBaTh
TONbKO TeMnepaTypy 0OMOTOK C XKMAKOCTHLIM OXNaXKOeHUEM.
3 BeHTMnAUWS poTopa Npy HENocpeaCcTBEHHOM OXNaXaeHUWM 0BMOTKM ra3oM XapaKTepuayeTca YUCIIOM paguanb-
HbIX 30H BbIX0Aa ra3a no Bcei AnvHe potopa. 30Hbl BeIX04a OXNaxaatoLLero raza ua noboekix YacTein 0OMOTKM C OOHOR
CTOPOHbI POTOPa CNeayeT Yy4UThiBaTb Kak OaHy 30HY.
O6wme 30HbI BbIXOOA OXNaxaarolen cpedbl ABYX akcuanbHblX MPOTUBOMNONCKHO HanpasneHHbIX NOTOKOB cre-
OyeT paccMaTpuBaTh Kak ABE 30HbI.
4 CHWKeHWe JoNnycKaeMbIX NPEBbLILLEHUIA TeMnepaTypbl 0OMOTKKM cTaTopa NpU KOCBEHHOM BO34YLUHOM MK BOAO-
pPOAHOM OXNnaxaeHun ansa TypboreHepaTtopoB ¢ HOMUHarbHLIM HanpsaxkeHnem cebiwe 11 kB — no MOCT |IEC 60034-1.
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OkoH4aHue mabnuus! 1

MamepeHvie Temnepatypbl, C° (NpessbilleHne TemnepaTypsl, K°) meTogom
conpo- 3anoXeHHbIX 3anoXeHHbIX
YacTtu TypboreHepaTtopos maEe- Tepmonpeobpazo- Tepmo- | conpoTus- | Tepmonpeobpaso- TEpPMO-
1nu oxnaxagawllas cpega R BaTenen conpo- MeTpa nexHuA BaTenen conpo- meTpa
TUBNEeHnA TUBNeHuAa
Knacc B Knacc F

5 [lonyckaeMoe 3HadeHwe TemnepaTtypbl 0BMOTKM cTatopa npuv HEeNnocpeaCTBEHHOM OXMaXAEHWUN KUOKOCTHIO
YCTaHaBNMBAKT B MHCTPYKLUWMM MO 3KCNNyaTauuu TypboreHepaTopa, HO He Bonee ykasaHHoro B Tabnuue.

6 Mpw yBENUYEHUN Ha reHepaTope OTKMOHEHMIA HAaNPSHKEHUS N YaCcTOTbl OT HOMUHAIbHbLIX, MPEBbLILLEHUS TEMMNe-
paTypbl UMK 3HAYEHUA TEMNEPATYPb! MOTYT MPOrPECCUBHO YBenudueaTecs. MNpogomkutensHas paboTta ¢ HOMUHAMNBHON
MOLLUHOCTBI0 B HEKOTOPbIX MPAHU4YHbLIX TOYKaX 3alUTPUXOBAHHOW NMoLagn pucyHoK 1 He OomkHa NpUBOAWTE K POCTY
NPEeBLILLEHNA TEMNEpPaTypbl aKTUBHbIX U KOHCTPYKTMBHBIX YacTei go 10 K.

MalumnHbl Takke [OMKHbI 06ecne4ymBaT HOMUHAMNBHYH MOLLHOCTbL MPY HOMUHAMNBHOM KO3MMULNEHTE MOLLHOCTH
npy N3MEHEHW HanpsxKeHua +5 % 1 4acToThl B AMana3oHe 3HAYeHWIn U ANUTENBHOCTK, YKa3aHHbIX B N. 4.4, kak aTo
onpefeneHo BHELLHER NyHKTUPHOW rpaHuLei Ha pucyHke 1, oaHako npu aToM ByayT MMETb MeCTO AanbHellre NoBbl-
LIEHWS NPEBbILLEHUA TeMnepaTyp.

7 Ons npepoTBpalleHns COKpalleHus cpoka crnyxObl reHepatopa M3-3a paboTbl B pexumMax C NoBbILLIEHHbIMM
3HaYeHUAMIW TEMMNEPATYPLl UMW NMpeBbILLEHUAMK TeMnepaTypel, paboTa reHepatopa BHE NPeAenoB 3alUTPUXOBAaHHON
nrowann gomkHa BbiTb orpaHuyeHa Nno NPOAOIKUTENBHOCTM U YMCTy criydaeB. B nobom crnyyae npeBbllLeHNs TeM-
nepaTtyp He LOMKHbI NPEBOCXOAWTE KPaTKOBPEMEHHO LOMYCTUMbIX 3KCTPEManbHbIX 3HaYeHWiA. 10 BO3MOXHOCTM B MO-
[0BHbIX Cry4Yasx JOMmMKHa CHINKATLCA MOLLHOCTL reHepaTopa Unv OomKHbBl BbiTe NPeanpuHATLI OpYrue Mephbl.

8 TypBoreHepaTopbl AOMKHEI 4OMYCKaTh NPOAOIHKUTENbHYO paboTy CO CHMXEHHO HAarpy3Koi Np O4HOBPEMEH-
HbIX OTKITOHEHUAX HANPsXKeHUA CBepX +5 %, HO He Bonee 4yem 0o +10 %, 1 yacToTbl 00 +2 % HOMWMHANLHBLIX 3HAYEHWUI.

9 [lonycTUMble Harpy3kn B 3aBMCUMOCTI OT WX NPOAOIKNTENBHOCTI M YMcna criyvaes paboTel BHE 3alUTPUXOBAH-
HOIA 30HbI JOMKHbI ObITh YKa3aHb! M3rOTOBMTENEM B MHCTPYKUMK MO aKcnnyaTtauun TypboreHepatopa.

10 CnegyeT y4nTbiBaTbh BNUSIHUE OTKMOHEHWS 4acToTbl OT HOMUHANbLHOW Ha paboTy Apyrux anemeHToB Typbo-
arperata, Hanpumep TypOuHbI U BCroMoraTenbHoro obopynosaHus. MIaroToBuTento TypbuHbl cnedyeT ykasbiBaTb npe-
nenbl M3MeHeHUa YacToThbl U BPEMS, B TEYEHUE KOTOpOro TypbuHa MoxeT paboTaTe npu aTol YacToTe. CneayeT Takke
YYUTBIBATE BO3MOXHOCTE paboThl BCnomoraTensHoro o6opyaoBaHns Npu U3MEHEHUM HANPSHXKEHUA U YacTOThI.

4.5 TypboreHepaTopbl cnegyeT U3roTaBnvMBaTth ANA NPOACMKUTENBHOIO TUMOBOTO pexXvMMma pabotbl S1
no MOCT IEC 60034-1. Mpwu npoektupoBaHvuu TypboreHepaTopoB Ans paboThl B CcOCTaBe 3HEepreTU4eckon
cucTembl PoccumM M TEXHONMOFMYECKN U30NMUPOBaHHbLIX TEPPUTOPUAIBHBIX 3NEKTPOIHEPreTUYeCKMX cucTemMax
cnegyet opueHTUpoBaTthes Ha [1] u [2].

4.6 TypboreHepaTopbl OOMKHbI UMETbL KNuMaTtudeckoe ncnonHeHue Y kateropuu 3 no FOCT 15150. lNo
cornalleHuio onycKaeTca uarotTaenueaTb TypboreHepaTopbl APYrMX UCMONMHEHWIA W KaTeropuii.

HoMuHanbHble 3HaYeHUs KnuMaTuiecknx hakTopo. BHelwwHen cpeabl— no FTOCT 15150 u FTOCT 15543.1
npu:

BbICOTE HaZ ypoBHeM Mops He Gonee 1000 wm;

HWXHEM 3HaYeHUM TeMNepaTypbl okpyxatllero Bo3agyxa 5°C (ansa TypboreHepaTopoB ¢ BOAAHbIMU ra-
300XNagUTeENs MK UNKU TennoobmMeHHUKamMu).

OxkpyxatolLas cpefja — He B3pbIBOOMNACHAA, HE COOEepKallasa arpeccuUBHbLIX MAapOB U ra30B B KOHUEHTpa-
LMAX, paspyLllaroLmMx MeTannsl U U30MSLUUK, He HacbllLeHHas BOASHbIMUW NapaMu 1M TOKONPOBOASLLEN MbIMbHO.

KoHueHTpauusa neinyM He JonxHa npeebiwats 10 mr/im3.

4.7 HanpaBneHue BpalleHWs TypboreHepaTopoB OOMKHO COOTBETCTBOBATL TYpOUHE M BbiTh ykazaHo Ha
MallUMHe UMy Ha ee MapKUPOBOYHOW Tabnuyke; Kpome Toro, AomkeH BbiTh yKaszaH Nopsaok crieqosaHns das
nyTem o603Ha4yeHMsa BbIBOAOB B andaBuTHOM nopsagke, Hanpumep U1, V1, W1 no TOCT 26772.

4.8 Nonyckaetca 0BMOTKy cTaTopa COeAUHAThL B 3BE3QY UMK TPEYTrOoNbHUK, NMPUYEM, €CIK CneuuanbHo
He yKasaHOo coefMHEeHWe B TPeyronkHuK, TO UMeeTCca B BUAY coednHeHe 0OMOTKM B 3Beaay. B nwwbom cnyyae,
ecnu apyroe He NPeaycMOTPEHO cornalleHmemM, 0bMoTKa AoMKHa MMEeTh He MEHEE LUECTU BbIBOAOB.

4.9 HoMuHanbHbLIMKU ABMSAKOTCA Te 3HAaYEeHUSA ToKa U HanpsbkeHus 0OMOTKM BO3BYXOEHUA, NPU KOTOPbIX
obecne4ynBaloTCA HOMWHaNbHAA NOMHAA MOLWHOCTb, HaNpsXKeHue U KoaUUMeHT MOLHOCTK NMPU HOMUHATb-
HbIX YacToTe BpalleHWsi reHepaTopa W AaBreHuu Bogopoda (AnA MalWH C BOOAOPOAHbLIM OXIaXAEHWEM), U
TeMnepaTtype 0OMOTKM BO3DYKOEHWS, COOTBETCTBYHOLLEN TEMNEpaType NepBUYHON OXNaxgatoLen cpedbl Ans
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BbllLEeYyKa3aHHbIX YCNOBUIA Harpy3kn nNpy MakcuManbHOW TeMnepaType KOHeYHOW oxnaxadatolwen cpebl, yka-
3aHHON B HOPMaTMBHOM JOKYMEeHTe Ha TypboreHepaTop.

Mpw Hanuuuu y TypboreHepaTopa KOHTaKTHBIX KOIeL, HOMUHAaINbHOe HanpsiKeHWe Bo30yKOeHUs BKIo4Ya-
eT Takxke NnageHue HanpsikeHus B LLLETOYHO-KOHTAKTHOM annapare.

4.10 Ecnu cornallieHMeM He OrOBOPEHO MHOe, TO U30MNALWOHHbIE CUCTEMbI, UCMOMb3yeMbie Ans 0bMo-
TOK, MO HAarpeBOCTOMKOCTM AOMKHbI ObiTh He HMXKe knacca F no MTOCT 8865.

MakcumansHoe 3Ha4YeHne TeMnepaTypbl NPOBOAHMKOB 0OMOTOK, aKTMBHOWM CTanM N KOHCTPYKTUBHbIX Ya-
ctel TypboreHepaTtopa, ConpuKacalrLMXCcs ¢ U3oNAUUEN, NpU NpoaoKuTensHON paboTe ¢ Harpy3kaMmu no
4.17 He OomkHbI BbITh Beile Aonyckaembix FTOCT 8865 3HaueHU, COOTBETCTBEHHO KIacCy HarpeBoCTONKOCTH
MPUMEHEHHON M30NALMK.

MpenentHble JONyCKAEMbIe 3HAYEHUA NMPEBLILIEHUA TeMNepaTypbl UNU TEMMAepaTypbl YacTen Typbore-
HepaTopa (06MoTKa cTatopa, 0bMOTKa poTopa, akTMBHAs cTanb CepaeYHMKa cTatopa) B HOMUHaNbHOM Pexu-
Me B 3aBMCMMOCTMN OT METOAOB UX U3MEPEHUsi OOSKHbI ObiTb YKasaHbl u3rotoBuTenem. NpegenbHele gonycka-
emble 3Ha4YeHWs TeMnepartyp YacTten TypboreHepaTopa (obmoTka ctatopa, o6MoTKa poTopa, akTUBHas cTanb
cepAedHUKa cTatopa) OoMmkHbl ObITh He Gonee NpuBedeHHLIX B Tabnuue 1.

4.11 KoHcTpykumer obmoTku crtatopa TypboreHepaTopa [omkHa ObiTb NpeaycMOTpeHa OJuHakoBas
anekTpuyeckasa NpPoYHOCTb N30NALMK B NOBGOBLIX U NA30BbLIX YacTAX 0OMOTKN.

4.12 ConpoTtuereHve usonsauun obMoTok ctatopa TypboreHepatopa OTHOCUTENBHO KOpRyca U Mexay
obmoTtkamum npu Temnepatype 10—30 °C gomkHo ObiTe He Huke 10 MOM Ha KaxKabl KMMOBOMLT HOMWHAaNb-
HOrO FIMHENHOro HanpsKeHUst 0OMOTKM (MPWM BOASHOM OXMaXXOeHWM — Mocne NPOoAYBKM W OCYLUKM OGMOTKM
BO31yXOM).

[ns bonee BLICOKUX 3HAYEHUI TEMMEpATYpPb! A0MNYCKAaeMOe COMPOTUBIEHNE M30MSAL MW CHKAETCH B ABa
paza Ha kaxgble 20 °C pa3HocTh Mexay TeMnepaTypon, NPy KOTOPOW BLINOMNHAKT uaMmeperue, u 30 °C.

[axe npu MakcumanbHO ONYCTUMbIX 3Ha4YeHuax Temnepatypsbl (4.4, Tabnuua 1) conpoTuBneHne nso-
UMK cyxmux (OCyLEeHHbIX) 0BMOTOK He JoMmKHO BblTe MeHee 0,5 MOM Ha KaXKabliA KMNOBOMNLT HOMUHANBHOTO
HanpsXeHUs 0BGMOTKMN.

4.13 Wzonauyua obMoToK cTaTopa OOMKHA BhIAEPXKUBATE UCMbITAHWE HA 3NEeKTPUYECKYH NMPOYHOCTL OT-
HOCUTENBLHO Kopnyca TypboreHepaTtopa M Mexay obMoTKamMu, a Takke UCMbITAHWE MEXOYBUTKOBOW M30ns-
umn — no FOCT IEC 60034-1 u TOCT 11828.

N3onsumio 0BMOTKM BO3OYKOEHUS CNeayeT UCTbIThIBATh Ha 3NEKTPUYECKY MPOYHOCTL!

- UCMbITATENbHBLIM HaNPHKEHUEM, paBHbIM AeCATUKPATHOMY HOMUHAMNBHOMY HarMpsKeHWo, HO He MeHee
1500 B npy HOMUHaNbLHOM HanpsikeHun 0bmoTku Bo3byxaeHus go 500 B;

- UCNbITaTenbHbIM HanpspkeHnem, pasHbiM 4000 B, nnioc yaoBoeHHOE HOMWHANbHOE HanpsXeHue npu
HOMWHAaMNBHOM HanpsKeHUn obMOoTKKM Bo3ByxaeHus cebiwe 500 B.

4.14 B TypboreHepatope OOMKHbLI BbITb NPeayCMOTPEHbI MEpPhl, NPENATCTBYIOWME MPOTEKAHUIO Noa-
LUMMHUKOBbLIX TOKOB W 3aMbIKaHUKD WX Ha 3eMITH0.

MoawwvnHUk TypboreHeparopa, MacnsaHoe ynroTHeHWe Bana 1M MacroynoBUTENW (B MalluMHax C BOLO-
pPOOHBIM OXnaxgeHvem), nabupuHTHOE YNIoTHEHME Basa (B MallMHaxX C BO34YLUHbIM OXNa)X4eHWeM) co CTo-
POHBI, MPOTUBOMONOXHOW TYpOMHE, NOALIMMHUKN HEMOCPEACTBEHHO NPUCOEOWMHEHHbIX BO3OyaMTenen 1 nog-
BO3ByouTEnen, a Takke BOLONOABOALI K BaNy W NOALWWMHUKW peaykTopa (ecrnu TakoBble MMEKTCSH) JOIMKHbI
BbITE 3NEKTPUYECKMA MI0NMPOBaHbLI OT (OYHOAMEHTHEIX MAUT U BOAOMAaCIONPOBOAOB.

3neKkTpuyeckoe COMpoTUBIIEHWE 3TOW U30MALUU, U3MEepPeHHoe MeroMMeTpom HanpsikeHuem 1000 B,
OOIMKHO BbITe He MeHee 1 MOM. Maonauusa oT NOALIMMHUKOBLIX TOKOB JOMKHA OblTh BLINOMHEHA TakMM 00-
pa3oM, 4YToObl ee MOXHO DbINO KOHTPONMpPOBaTh B Npouecce paboTel TypboreHepaTtopa.

4.15 PoTopsbl TypboreHepaTopoB A0MKHbI BEIAEPXKMBATE UCMLITAHUE NPU NOBLILWEHHOW YacToTe Bpalle-
HUA, paBHoW 1,2 HOMWHaNBHOW YACTOThl BpaLLleHUs, B TEMeHne ABYX MUHYT, eCliM MHOE He YCTaHOBMNEHO Mo
cornalleHuo.

4.16 KpuTuyeckne 4acToThl BpalleHns poTtopa B cocTaBe Typboarperata He SOSDKHbI Bbi3bIBaTh aBapuil-
HbIX PEXWUMOB MPW 3KCINyaTauun, Npu U3MeHeHUN YacToTkl TOKA B Npegenax, ykasaHHolx B 4.4.

4.17 B WHCTPYKUMK No 3KcnnyaTtauum TypboreHepaTopa gommkHa ObiTb MpMBEAEHa Harpy3odHas gua-
rpaMmmMa, nokaseiBawouliasa npegensl pabotel TypboreHepaTtopa No peakTMBHOW Harpy3ke Q B 3aBUCUMOCTU OT
aKTUBHOW MoLLHOCTK P, 0BycrnoBneHHbIe ONYCTMMbIMKU TEMNEPATYPaMU UMW NPEBLILLUEHUAMU TEMNEPATyYp, a
B HeOBXoAMMBIX Criyvasix Takoke CTaTMYecKoW YCTOMYMBOCThIO TypboreHepaTopa. [dunarpammy npyvBogaT ans
pexuma paboTbl C HOMWHANbHBIMW HaNPsHKeHWeM, YaCcTOTOW TOoKa, TemrnepaTypamu OXfaxgarlmx cpeg u
daBneHueMm Bofopoda (4N MawwnH ¢ BOOOPOAHbLIM OXNaXOeHWeM) Mpu HOMUHANbHbIX 3HAa4YeHUsAX HanpshKe-

HusA (nanee U, ,,) 1 3HaYE€HUAX, OTNUYHBIX OT HOMUHaNbHbIX: 0,95V, ,,, 0.9U, 4\ 1.05U, o\ 11U, 0m-
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Mo HarpeBam B TOPLEBbLIX 30Hax cTatopa W Mo cTaTMYeckol YCTOMYMBOCTWU TypboreHepaTopbl OOMKHbI
ponyckaTb paboTy ¢ HOMWHaNbHOW aKTUBHOW HArpy3koW B pexuMe noTpebneHns peakTUBHON MOLLHOCTM MpK
KoadppuLmMeHTe MoLWHOCTH, paBHoM 0,95.

Tunoeas guarpamma npueegeHa Ha pucyHke 2.

Q, OTH. eq.
A

0.8

0,6

A

)
.

0.4

0,2

o = A

P, oTH.ea.
1,0 1,2 -

o

A

\ -

PucyHok 2 — TunoBas HarpysodHas guarpamma

paHuubl guarpaMmMbl ONpeaensaT cregyrLWnMN OrpaHNYEHUSMN:

- KpMBasa A coOTBETCTBYeT paboTe ¢ HOMUHAmNbHbLIM TOKOM BO3DYXOEHUS U NO3TOMY XapakTepuayeTrcs
NPUMEPHO NOCTOSAHHLIM MPEBLILLEHWEM TeMMNepaTypbl 0OMOTKM poTopa;

- KpuBasa B cooTeeTcTBYeT paboTe ¢ HOMWHAMNBHLIM TOKOM CTaTOpa M XapakTepuayeTcsl NpUMepHO MNo-
CTOSIHHBIM MNPEBbILIEHNEM TeMnepaTypbl 06MOTKMU cTaTopa;

- kpuBas C nokasbiBaeT npegern, 06ycnoBrneHHbI MECTHLIMKW HarpeBamMmn B TOPLEBOW 30HE UK cTaThye-
CKOI yCcTOMYMBOCTbLIO TypboreHepartopa, unvm kombuHaumein obonx acpekTos.

Touke H cOOTBETCTBYET HOMMHAMNbHASA MOLLHOCTb.

BenuunHy 1 AnWTenbLHOCTL aKTUBHOW Harpy3Ku B peLlleHun npobnem, CBA3aHHbIX ¢ NOTpebneHmuemM peak-
TUBHOW MOLLHOCTUY NMpu KoadduumneHTe MowwHocTh 0,95 ycTaHaBnMBalOT No cornalleHuto.

Mo cornallieHuo MexXay U3roToBUTENEM W 3aKazdnMKOM criefyeT NPUBOAMTL TakKe U Apyrue anarpammbi
AN YyCroBuiA paboTbl NPW OTKNOHEHWAX HaMNPsKeHUs! M YacTOThl B COOTBETCTBMM C 4.4 1 NapaMeTpoB OXIax-
OaKLLMX cped, OTNUYalLLnXcs 0T HOMUHanNbHLIX. [eHepaTop AomkeH paboTaTk B Npedenax rpaHuvl guarpam-
Mbl MpY 3a0aHHBIX YCMOBUAX MO HaMpsSKEeHW, 4acToTe, TeMnepaTypaM oxNaxaalwmnx cped U AaBneHuto
Bogopoaa. Pabota BHe rpaHuL, MOXeT NPUBOAWUTEL K COKpALLLEHWKD CpoKa cryx0bl TypboreHepartopa.

4.18 TypboreHepaTtopbl [OMKHEI B3 NOBPEeXAEHUA M O0CTAaTOYHbIX AedopMaUunin JOoNycKaTe Neperpyaky
Mo TOKY KpaTHOCTbK 1,5 HOMUHANbLHOTO TOKA CTaTopa B TeYeHue:

OBYX MUHYT — MPW KOCBEHHOM OXNaKaeHUM 0OMOTKM;

OOHOW MWHYTBI — NMPW HENOCPELCTBEHHOM (ra3oM WK )KNOKOCTHI0) OXNa)aeHuu 0OMOTKM.

PoTopbl TypboreHepaTopoB AOMKHbI BbIOEPXWUBATE ABYXKPATHEIA HOMUHAMLHLIA TOK BO3DYKOEHWUS B Te-
YyeHue He MeHee:

50 ¢ — ona TypboreHepaToOpOB C KOCBEHHbLIM OXNaXAeHUEM OBMOTKM poTopa;

20 ¢ — ons TypboreHepaTopoB MolHoCcTE MeHee 800 MBT ¢ HenocpedcTBeHHbIM oxnaxaeHuemM ob-
MOTKM poTOPa;

15 ¢ — ana Typ6oreHepaTopoB MoLHoCTbo oT 800 go 1200 MBT;

10 ¢ — pna TypboreHepaTtopoB Mol HocTso 1200 MBT 1 6onee. TypboreHepatopbl LOMKHBI BbIOEPXN-
BaTb De3 NnoBpexaeHWi Neperpyskn ¢ ApyruMm coMeTaHUeM KpaTHOCTM TOKOB W UX ONUTENBHOCTU NPpU YCNOBUM,
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YTO AONOSHWTENBHOE NOBLILEHWE TEMMNEPATYPbl COOTBETCTBYIOLMX OOMOTOK 3a BpeMSA Neperpyskyn 0cTaeTcs
HEW3MEHHbIM.

JdonycTumble B aBapuidHbIX YCNOBUAX ANUTENBHOCTU Meperpy3oKk ctatopa U poTopa B 3aBUMCMMOCTU OT
KpaTHocTel TOKOB B 0BMOTKax AOMKHbI BbITh yKa3aHbl U3rOTOBUTENEM B MHCTPYKLMKW MO 3KCNnyatauuu Typ-
BboreHepartopa.

MpumeyaHue — [pn TOKOBLIX NEperpyskax TemnepaTtypel 06MOTOK MOMyT NPeBLILLaTh AOCTUraeMble B HOMU-
HanbHOM pexuMe. KOHCTPYKTMBHOE MCMonNHeHne TypboreHepaTopa AOBKHO A0MYCKaTb Neperpy3kn NnpeaenbHon AnuTenb-
HOCTW He 6oriee ogHOro pasa B 6 mec.

4.19 TypboreHepaTopbl OOMKHbLI ONYCKaTb ANUTENLHYH paboTy NpyM HECMMMETPUYHON Harpyske, ecnm
TOKW B (hazax He NpeBbIWaT HOMUHANBHOIO 3HAa4YeHUs, a TokM 0BbpaTHOM NocnegoBaTEeNbHOCTU HE NPEBOCX0-
aaT 10 % HOMUHANbLHOrO 3HAYEHWA TOKAa CTAaTopa NPW KOCBEHHOM oXNaxdeHuu obmoTku potopa 1 8 % — npu
HenocpeacTBeHHOM. [py 3TOM JOMYCKaEeTCs MOBbILEHWe TemnepaTypbl akTMBHbIX YacTel TypboreHepaTopa
Ha 5 °C.

4.20 TypboreHepaTopbl N0 TEPMMUYECKO CTOMKOCTW poTOpa Npu KpaTKoBPEMeHHOW paboTe B HeCMMMe-
TPUYHBIX peXUMax OOMKHbl BblAEpKMBaTb TENMOBLIE BO3AEWCTBUSA NPWU 3HAYEHMAX NMPOU3BEAEHNsA KBaapaTta
Toka obpaTHOl nocnenoBaTenbLHOCTU B OTHOCMTENbHbLIX eQUHULAX Ha Jonyckaemoe Bpems paboThl B CEKyH-

0ax B HECUMMETPUYHOM pexume I%t He MeHee:

30 ¢ — onsa TypboreHepaTtopoB C KOCBEHHbIM OXNaxaeHneM 0bMOTOK;

15 ¢ — pna TypboreHepaToOpoOB C KOCBEHHLIM OXNaXaeHWeM OBMOTKM cTatopa v HenocpencTBEHHbIM
oxnaxaeHunem obMoTKM poTopa;

8 ¢ — ang TypboreHepaTopoB MowHocTbio Ao 800 MBT BKMOUMTENBHO € HEMOCPEACTBEHHLIM ra30BbIM
WINK XXNOKOCTHBIM OXNaXKgeHnem obMOTOK cTaTopa u poTopa;

6 ¢ — ona TypboreHepaTopoB MOLWHOCTLI0 cBbiwe 800 MBT ¢ HenocpeacTBeHHBEIM BOAOPOOHbLIM WKW
HMOKOCTHbIM OXnaxaeHneMm oObMOTOK cTatopa 1 poTopa.

4.21 Ha xonocToM xoay C HOMUHaNbHbIM HanpsXeHueM Npy HOMUHANbBHOW YacToTe BpalweHus Koaddu-
LIMEHT rapMOHMYECKNX UCKAXKEHUIN NIMHENHOrO HaNpsixxeHUs — He 6onee 5 % B cOOTBETCTBUMY C NMyHKTOM 9.11.2
FOCT IEC 60034-1—2014.

4.22 TypboreHepaTopbl SOMKHbI BbiAep¥MBaTbk 0e3 noBpexaeHWs BHe3anHble KOPOTKWE 3aMblKaHus
nwboro BMAa Ha BbiBOgax oBMOTKM cTatopa MpW HOMWHaNbHOW Harpyske M HanpsbkeHun, pasHom 1,05 Ho-
MWUHAarbHOro, MPY YCNOBUK, YTO MakCcUMarsibHbI TOK B ha3e orpaHuyeH BHELHWMW cpeacTBaMu U He NpeBoc-
XOOUT MakCUMarnbHbIA TOK B (hase npy BHE3ANHOM Tpexda3HOM KOPOTKOM 3amMblkaHuu. «bes noespexaeHus»
03Ha4aeT, YTO He OOMKHbl UMETb MECTO MOBPEXOAEHWS, MPENATCTBYIOLINE NPOOOIBKEHWIO 3KCMnyaTaumm Typ-
BoreHeparopa. JonyckatoTca Hebonbline agedopmMaumy obMOTKM cTatopa, He COMPOBOXAALMECS NOOBUX-
HOCTbIO 3MEMEHTOB ee KpernrneHWsi U NOBpeXaeHWeM MOBEePXHOCTHbLIX CNoeB WU30MsLUN.

Ecnu ucneiTaHWe Ha BHe3arnHoe KOpPOTKOe 3aMblKaHWe MpoBOAAT Ha HOBOW MalluHe, TO ero cnefyet
BbIMOSHSATL MNOCME MPOBEPKM M30NALMM OOMOTKM Ha 3NEKTPUYECKYH MPOYHOCTL MOMHBbIM UCMbITATENbHbIM Ha-
npsxeHuem no FOCT IEC 60034-1. B cootBetcTBMM ¢ nyHkTOoM 9.9 TOCT IEC 60034-1—2014 kopoTKOEe 3a-
MblKaHWe OOIDKHO BbIOEPXKMNBATLCSH B TEYEHUE 3 C.

B cnyuyae, korga reHepaTop npefHasHadeH onsa paboTel Ha obliMe WKHBL, UCNbITAHWE Ha BHe3anHoe
TpexdasHoe KOPOTKOE 3aMblKaHWe chnefyeT NpoBoAUTb M3 pPexmuma XOrocToro xofa npyv HOMUHaNbLHOM Ha-
npsbkeHnn. cnbiTaHne Ha BHe3anHoe KOpoTKoe 3amblkaHne TypOoreHepaTopoB, KOTOpbIe MPUCOENHAOTCH K
3HeprocucTeme Yepes TpaHcdopMaTop Mnu peakTtop (00bIYHO C MOMOLLbLI NOGAa3HO 3aKpbITbIX WWHOMPOBO-
00B), NPOBOAAT U3 PEXMMA XONOCTOro Xo4a HanpsxeHnem, pasHbiM 70 % HOMMHaNLHOrO, ecnu He Cornacoea-
HO OpPYroe MoHWKEHHOE ero 3Ha4yeHne, Cxoasa 13 ycroBus, 4Tobbl TOK KOPOTKOro 3amMbiKaHua reHepartopa bbin
Tak1MM Xe, Kak 1 B cny4yae Tpexdas3HOoro KOpoTKOro 3aMblkaHWs Ha BbiBOAax TpaHcdopMaTtopa unv peaktopa
CO CTOPOHEI 3HEeprocucTeMbl Npy paboTe Ha X0I0CTOM XO4Y C HOMUHAMbHBIM HamnpsKeEHNEM.

TypOoreHepaTop CUMTalOT BblAepXaBLUMM UCMbITaHNe Ha BHE3anHoe KOPOTKOe 3aMblkaHue, ecriv mallu-
HY MOXHO Cpa3sy Wi Mocre He3Ha4YMTeNbHOro peMoHTa 0OMOTKM cTaTopa BKMAKYWTL B CETb W €Cnv MaluuHa
BblAepana ucnbiTaHne U3onsumMm HanpsxeHnem, paeHbeiM 80 % uvcnbiTaTenbHOrO HanpsXeHWs, npegycmo-
TpeHHoro TOCT IEC 60034-1 gna HOBOro reHepaTopa. HeaHadnTenbHbIM CHMTAETCHA MENKMA PEMOHT Kpenne-
HWA NoBOBLIX YacTeln OBMOTKKM UMK HAPYKHbIX CNOEB U30MALNW, HE CBA3AHHbIA C 3aMEHON CTEPXKHEN.

HopMbl BbIMOMHEHUA UCTIBITAHNIA B PEXMME BHE3aMHOIo KOPOTKOTO 3aMblKaHWUS Ha UCNLITATENbHOM CTEH-
e 3aBoga naroToBuTens TypboreHepaTopoB MoWHoOCTE0 bonee 1200 MBT cornacoBbiBalOT M3roToBUTESNE M
noTpebuTene.
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MpumeyaHne — PekomMeHAaUUW NO OLEHKE COCTOSHUS TypboreHepatopa v JONYCTUMOCTH Ero AarnbHenLlei
paboTkl Nocne nepeHeceHWs UM aHOPMAILHOIO 3KCNNYaTaUMOHHOMO PEXMMA O0IKHbI BbITh U3NOXKEHbI B UHCTPYKLMUM MO
aKkcnnyaTtauuu TypGoreHepaTtopa.

4.23 CtaHdapTHbIe MUHMManbHbIE 3Ha4YeHMsA OTHOLEHWS KOpPOTKoro 3aMbikaHns (OK3) nprveeaeHsl B 5.3
M 6.5.

Bonblwne muHuManbHble 3HadeHua OK3 MoryT ObiTb YCTaHOBMEHbLl UMW COrMacoBaHbl, HO NpU 3TOM
0bbiyHO TpebyeTcs HeKOTOpOe yBenuyeHne pasmepoB TypboreHepaTopa.

4.24 3HaveHunsa nepexofgHoro x'd u cBepxnepexonHoro x"d WHOYKTMBHbIX CONPOTUBMNEHWIA MO NPOOOMb-
HOW OCW OOMNXHbI ObITh YCTAHOBMNEHLI UM COFMAcoBaHbl C y4eTOM YCNoBUiA paboTel TYypboreHepaTopoB B 3Hep-
rocucTeme.

PekomeHayeTcs ycTaHaBNMBaTh UMW COrMacoBLIBaTb MUHUManbHoe 3HavYeHne x"d npu ypoBHE HacklLe-
HWA, COOTBETCTBYHOLLEM HOMUHANbLHOMY HaNpPsKeHMIO, 8 MakCcUMarbHOE HeHacbILWeHHoe 3HaveHne x'd — npu
HOMUHanLHOM Toke. Tak Kak x"d n x'd B bonbluei cTeneHn onpenensaoTca o6WMMN MarHMTHbLIMW NOTOKAMM, TO
cnegyet MMeTb B BUAY, 4TO X"d 1 x'd cBs3aHbl Apyr ¢ APYroM M Henb3s BbiDUMpaTh BepxHUI npegen x"d cnuu-
KOM BNU3KUM K HUXHEeMY Npegeny x'd .

Ecnwu gpyroe He oroBopeHo, 10 x"d OonMkHO BbITe He MeHee 0,10 OTH. e. NpX YPOBHE HACLIWEHWS, CO-
OTBETCTBYHOLLEM HOMWUHAMbLHOMY HanpsiXeHWHo.

x"d n x'd moryT BbITh TaKKe yCTaHOBMNEHbLI UKW COrMacoBaHbl NPY APYrOM YPOBHE HAChILLEHMWS.

Ecnwn oroBapuBaetcs, 4To x"d 1 x'd QOMmKHbI BbITh ONpeaeneHbl OMNbITHLIM MYTEM, TO UCNbITAHWA criegyeT
npoBoanTb B cooTBeTcTBuK ¢ TOCT 10169.

MNpwu aTom ecnu:

- NpegernbHble 3Ha4YeHWs, NpegyCMOTPEeHHbIE HACTOSALWMM CTaH4apTOM UKW Apyrue npegensHble 3Hadve-
Husa OK3, x"d n x'd ycTaHOBMEHLl UMK COrMacoBaHbl, TO MPWM COrMacoBaHHOM MWHUMAaIbHOM 3HauveHun OK3,
x"d n x'd yctaHoBneHbl 6e3 oTpuuaTenbHOro gonycka 1 nonoxkutensHom gonycke 30 %, a npu cornacoBaHHOM
MaKCKMManbHOM 3Ha4yeHnn — Be3 NonoxuMTenbHOro Aonycka u oTpuuarensHom gonycke 30 %;

- OK3, x"d n x'd ycTaHOBMEHbI, HO HE OnpeaeneHbl X NpegenbHble 3HadeHns, To OK3, x"d v x'd cnegyet
paccMaTpuBaTh KaK HOMUHanbHbIE 3Ha4YeHUs ¢ gonyckom +15 %;

- OK3, x"d n x'd He OroBopeHbl UMK He CormacoBaHbl, TO UX YCTAHABMMWBAET U3rOTOBUTENbL C AOMYCKOM
+15 %.

4.25 Cratn4deckas neperpy}aemocTb NPY HOMUHAINBLHOM PEXUME He JOMKHa BbITb HUXKE:!

1,7 — ons TypboreHepaTopoB MOLLHOCTbIO oo 160 MBrT;
1,6 — ons TypBoreHepaTopoB MoLLHOCTbIO cB. 160 oo 800 MBrT;
1,5 — gnsa TypboreHepaTopoB MoLLHOCThIO cB. 800 MBT.
Cratndeckyto neperpyxaemocTb W, = ?mﬁ paccHUTbIBaOT No hopmyne
HOM
-

"= 15, COSPuon '
roe ijOM — TOK BO3DYXOEHUA NpM HOMWHANLBHOW Harpyake, A;
ifk — TOK BO3BY>AEHWS NpWU yCTaHOBMBLUEMCS TpexXa3HOM KOPOTKOM 3aMbIKaHUW M NPU HOMUHATNBHOM
TOKe cTatopa, A;
COSQ,,,y — HOMMHANBLHbIA KOIPDULUEHT MOLLHOCTK.

4.26 Bnbpauus (cpegHee KBagpaTu4ecKoe 3HadeHne BMBbpaLoHHON CKOPOCTM) NOALUUNHUKOR Typbore-
HEpaTOpPOB W COYSTEHEHHLIX C HUMM BO3ByauTenew B pexxumax paboTbl, NpegyCMOTPEeHHbIX HACTOSLLMM CTaH-
0apToM, JOM¥KHa cooTBeTCcTBOBaTh TpeboBaHuam MOCT P 55265.2. MNMpu aToM HOpMbI BUDpaLMK cepaeyHumKa
1 NoDbOoBbLIX YacTe 0OMOTKM CTaTopa, KOHTAKTHbLIX KOreL, poTopa A0SKHbI ObITb YCTAHOBMEHbI B 3KCNyaTaum-
OHHOW OOKYMEHTaLUUKN Ha TypboreHepaTopbl KOHKPETHBIX TUMOB.

4.27 CpeoHuin ypoBEHbL 3BYKA, U3MEPEHHbLIA Ha paccTosiHMM 1 M OT Hapy»XHOro KOHTypa TypboreHepa-
TOpa M COYNEHEHHOrO C HUM BO3ByOUTENSA, OXNaXAaeMblX ra3oM Mo pa3oMKHYTOMY UM 3aMKHYTOMY LIMKNaM,
MM OT HapPY»XHOIO KOHTYPa COOTBETCTBYIOLLMX LUIYMO3ALUUTHBLIX KOXKYXOB (MPW MX HAanu4mMm), He JOSKeH npe-
BuilwaTk 90 ABA, a npu OTCYTCTBMM 3MEKTPOMALLUMHHOIO BO3DyaWTens Ond 3aMKHYTOW CXeMbl BEHTUAALMK
reHepatopa — 85 gbA, ecnv no cornaleHnio He ycTaHoBneHa bonee xecTkasi Hopma.

4.28 CreneHun 3awmThbl, obecnedmBaemsle obonodkamu TypboreHepaTopoB C BO3QYLUHLIM 3anofHe-
HUem unu oxnaxgenumem, — |P54, ¢ BogopogHeim oxnaxgeHmem — |P55, koHTakTHeIX Koney, — P23 no
FOCT IEC 60034-5.
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4.29 TypboreHepaTop OMKEeH COXpaHAaTb paboTocnocobHOCTL NOCIe KpaTKOBPEMEHHbLIX BO3OENCTBUNA
BHELLHWUX MexaHW4eckux pakTopoB (aBapuiHbil HebanaHc 1 Bbiber TypbuHBI CO CpbIBOM Bakyyma v ap.) no
rpynne M6 MOCT 17516.1 ¢ orpaHM4YeHMEM MaKkCUManbHOW aMnnuTyabl yckopeHusa 0o 4,9 Mm/c2 (0,5 g) n BbI-
OEepXuBaTbh CEMCMUYECKOE BO3OENCTBME He MeHee 7 BbannoB no wkane MSK-64 (T. e. amMnnuTyay yCKOpeHUs
He Bbonee 0,5 g HAa YpOBHE YCTAHOBKM).

Bonee xecTtkne TpeboBaHWs yCTaHaBMNMBAOT MO COMMaLUEHWI0.

4.30 Cmaska nogwunHukoB TypboreHepatopa v HEMNOCPEACTBEHHO COEAMHEHHOro C HUM BO30yauTens
LOMKHa OCYLLECTBMAATLCH NOL AaBneHWeM OT MacrsiHoro Hacoca TYpOuHbI.

Mopayy macna B MacnsHsle ynnoTHeHWs Bana TypboreHepaTopa ¢ BOLOPOLHEIM OXMaXaeHUeM crieqyet
BbIMOMHATL OT CUCTEMBI MacnocHabXeHWUst TYpOUHbI UMK MO MHOWBUAYANBHOW CXEME.

B kauecTBe ynnoTHAKOLWeEro Macna B ynnoTHeHUsIX Bana M CMa3ovyHOro Macna B NoAalnnH1Kax cnegyet
NPUMEHATE TYpbuHHOE Macno.

Mo cornaweHnio gonyckaeTca NPMMEHATb B OMOPHbIX NOALWMHUKAX U YNINOTHEHUAX Bana ApPYryl cMma-
304HYI0 XNOKOCTb.

B cuctemax macrnocHabxeHust nogwmnnHMkoB TypboreHepaTopoB molHocTeio 110 MBT 1 Gonee, co-
eauHAEMbIX ¢ TYypOMHaAMK, He UMERLLIUMKM FMAaBHOrO MacnsHOro Hacoca Ha CBOeM Bany, U B CMCTeMax Macnoc-
HabxeHua ynnoTHeHWn Bana TypboreHepatopos mMoLlHocTeo 60 MBT 1 bonee gomxHo BbITh NpegycMaTpeHo
KpaTKOBpPEMEHHOE pEe3epBMPOBaHWE NogavYM Macna npu nepepbiBax ero nocTynneHus W gns obecnedeHus
aBapuiiHOro octaHoBa be3 TsKenblX NOCNeacTBMW NpY NpeKkpalleHWy NOoCTYNSIEHWs Macrna OT WCTOYHWKOB
MacrocHabXeHus.

4.31 B natpybkax nogLUUNHUKOB TypboreHepaTtopoB 1 HeNOCPeACTBEHHO COEAUHEHHOrO C HUM BO3Dya M-
Tens, a Takke MacnsHbIX YNNOTHEHWIA, NpeAHa3HaYeHHbIX ANS CNYBAa Macna, AOMKHbI BbiTb CMOTPOBbLIE OKHA
OnNa HabnwAeHUA 3a CTpyel BLIXOAALLEro Macrna M YCTPOACTBa ANS YCTAaHOBKM TeMMepaTypHOro nHankatopa.
OKOMNo CMOTPOBLIX OKOH LOMKHbI ObITb MPEAYCMOTPEHbl MECTa A7 YCTaHOBKM CBETUNBHUKOB. YKasaHHas Hop-
Ma He NpuUmeHsieTca ans Bo3byguTenei KomoKonbHOro Tuna.

4.32 B noplWMnHUKax W ynrnoTHeHWsIX Bana TypboreHepaTopa LOMmKHbl OblTe YCTaHOBMEHbLI YCTPOMUCTBA
ONS OUCTaHLMOHHOIO M3MepeHUs TemnepaTypbl BKnagelwen. B nogwunHukax TypboreHepaTtopoB MOLLHO-
cTbto 60 MBT 1 bonee gomkHa BbITh NpegycMOTpeHa BO3MOXKHOCTL YCTAHOBKM YCTPOWCTB A5 AUCTaHLMOHHO-
ro uamepeHusa BUGpaunmn n NOCTOAHHOIO KOHTPOMS M30MALMK.

Y TypboreHepaTopoB C BOAOPOLHBIM OXMaXAeHWEM U CTOSIKOBLIMW NOALNMHMKaMM AOMKHbI BbITh Npea-
YCMOTPEHbLI BO3MOXHOCTW NPUCOEOUHEHWUS ra3oaHann3aTopoB ANA KOHTPOMSA 3a YTe4kon BoAopoaa B KapTepsbl
NOALIWMNHWMKOB W CIIMBHbIE MAcMOMNPOBOAbI YNOTHEHWIA Bana (C BO3AYLWHOM CTOPOHLI), a Takke naTpyobkoB Ans
nogayuv MHEpPTHOro rasa

4.33 Temnepatypa Macna, BbIXOOSALWEro U3 NoALMNHUKOB TypboreHepatopa, He OOMKHA MpEeBbIWATL
65 °C. Temnepatypy BKNaablllei NOALLUUNHUKOB OrpaHWYMBAKT TUMOM Matepuana Bknagsiiia u cnocobom ums-
MepeHna ero Temneparypbl U 3a0aeT U3roToBUTENbL reHeparopa. Temneparypa Brnagbilwen NoAWUIMHUKOB Ha
OCHOBe CBMHLa He JomkHa npesblwatsh 80 °C. TemnepaTypa Bkagbilla MacnsHbIX YNSIOTHEHWIA HEe OOMmKHa
npesbiwaTte 80 °C ans TopueBbIX TUMOB YNnoTHeHWs 1 90 °C — ansa KonbueBblX TUMOB YMOTHEHWS.

4.34 [Ins KOHTpONsd 3a TemMnepaTypoin obMoTku ctaTopa B TypboreHepaTope AOMKHO ObITh 3aN0XEHO He
MeHee LecTu TepmonpeobpazoBaTeneil CONPoOTUBNEHUS.

ObLee YiCno yNoXKeEHHLIX B CTAaTOp TepMonpeobpal3oBaTenei CoONpoTUBNEHUS ANS KOHTpOnsa TeMnepa-
Typbl 0OMOTKN ¥ aKTUBHOM CTanu AOMKHO ObITh HE MeHee:

9 — onsa TypboreHepaTtopoB MOLHOCTEH MeHee 32 MBT;

12 — pns TypboreHepaTopoB mMolHocTbio 32 MBT 1 bonee.

4.35 [Ina namepeHusa TeMnepaTypbl 0XNaxgatLLero ra3a JOMmKHO BbiTe YCTaHOBMEHO cneayloLllee Ync-
no TepmonpeobpazoBaTenein CONPOTUBNEHUSA:

He MeHee [BYX ~ B 30HE BXOOa OXNaxJarLlero ra3a B MalluvHy, nogsogMMoro no Tpybam unum ot BHeLu-
Hero oxnagurtens;

no ogHoMy unv Bonee — Ha BbIXoAe rasa U3 Kaxaoro razooxnaguTtens (ans TypboreHepaTopoB C BCTPO-
eHHbIMIW razooxsaguTensmm);

He MeHee ABYX — B 30He BbIXOAa ropsiyero rasa;

oovH unu bonee — nepepq UNK Nocne KoMmnpeccopa.

4.36 TypboreHepaTopbl B HOpManbHbIX YCIOBUAX 3KCMMyaTauuy BKIHOYAKT B CETb METOAOM TOYHOWR
CUHXpPOHU3AL NN,

10
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4.37 TypboreHepaTtopbl MowWwHocTL Ao 800 MBT (kpome MaluMH, COEOUHSIEMbIX C ra3oBbiMUA TypbuHa-
MU) 32 BECb CPOK cry0Obl JomkHbI gonyckatb He meHee 10000 nyckoB (BKNOYEHUIA B ceTb) 1 He Bornee 330 B
ron, a TypboreHepaTopbl Bonbluen MOLWHOCTU — He MeHee 3600 nyckoe u He bonee 120 B rog.

4.38 TypboreHepatopbl (KpoMe, NPUBOOUMEIX BO BpalleHWe ra3oBbiMU TypbuHaMKN) OOMKHBI ONYCKaTb
CKopocTb Habopa U M3MEHEHUA akTUBHON U peakTUBHON Harpy3ok 0o 6 % HoOMUHansHOW B MUHYTY. B arapuii-
HbIX YCMOBUSAX CKOPOCTU M3MEHEHUA Harpy30K reHepaTtopomM He OrpaHuYMBaloTcs.

Honyckaemoe 4Mcno aBapuiHbix cOpocoB U HABPOCOB Harpy3ky ycTaHaBnMBaKT B IKCNNyaTauUoHHON
OOKYMeHTauuu Ha TypboreHepaTopbl KOHKPETHbLIX TUMOB.

4.39 MNokasaTenu HaJeXHOCTU U OONroBEeYHOCTM TypboreHepaTopoB yCTaHABMNMBAKOT B 3KCNMyaTaLMoH-
HOW JOKYMeHTauuu Ha TypboreHepaTopbl KOHKPETHLIX TUMOB, U OHW OOMXHbI ObITE HE HMXKE NPUBEAEHHLIX B
Tabnuue 2.

Tabnuua 2— lNokasaTenu HageXHOCTH

Cpe,u.Hee 3Ha4veHne nokasartens
HaumeHnosaHwe nokasatens AR TypﬁoreHepaTOPOB MOLUHOCTBIO
no 350 MBt 6onee 350 MBT

KoathdnUMEeHT roTOBHOCTH 0,996 0,995
Hapabotka Ha oTkas, 4 22000 18000

Pecypc mexay kanuTanbHbIMU pEMOHTaMK, NeT 8 5

[MonHbIA HazHa4YeHHbIA cpoK cnyXbbl onpeaensoT no 40 40
cornalleHuto, Ho He MeHee, neT [Ona ASC rpadumk pemonToB | [Ona A3C rpauk pemMoHTOB

COrnacoBLIBakOT ¢ rpacm- COrnacoBLIBAKOT C rpadv-
KOM 3arpy3ku Tonnuea KOM 3arpy3Kku Tonnvea

5 Ocob6bie TpeboBaHMA K TypboreHepaTopam ¢ BO3AYLIHbIM OXINaXaeHUem

5.1 Hactosiwuin pasgen pacnpoctpaHaeTcs Ha TypboreHepaTophbl, B KOTOPbIX aKTUBHbIE HYaCcTW OXnaxaa-
I0TCH BO3OYXOM HENOCPEACTBEHHO MMM KOCBEHHO, UMK e KOMBOUHUPOBaHHLIM CNOCoBoM.

5.2 CtaHOapTHbIMK 3HAa4YeHUAMMK KoahduLmeHTa MowHocT cos@ senatTea 0,8 u 0,85 (nepeBo3byx-
OeHune).

MpumedyaHue — [pyr1e aHayeHWUs COSQ MOTYT ObITb COTMACOBaHbI, NMPU 3TOM HYXKHO UMETb B BUAY, YTO MpU
MEHbLUMX 3HaYeHusx TypboreHepaTtop OyaeT uMeTs BonbLive pasMepsl.

5.3 MamepeHHble 3HadyeHnsa OK3 npy HOMUHANBLHOM HaMNPSKEHUW U HOMWHANBHOM TOKE cTaTopa OOMK-
Hbl ObITb HE MEHee:

0,45 — pna TypboreHepaTopoB MowHOCTEI A0 80 MBA BKNIOYMUTENBHO;

0,40 — pna TypboreHepaTopoB MOLWHOCTLIO Bonee 80 MBA go 150 MBA BknoYMUTENBHO.

[na Typ6oreHepaTopoB mMoLwHoCTL0 Bonee 150 MBA 3HadeHme OK3 ycTaHaBnMBalOT MO CormalleHuio.

5.4 Cuctema BeHTUNAUMM OOMMKHA ObiTb 3aMKHYTOW. Ecnn onpegeneHa unu cornacoBaHa pasoMKHyTas
BO3QyLLUHAsA CUCTEMA BEHTUMALMMK, TO BO usbexaHwe neperpera TypboreHepatopa OOMKHLI ObITh NpeaycMmo-
TPeHbl Mepbl, NPeaoTBpallakLmne 3arpsisHeHNe ee BEHTUNSALUNOHHLIX KaHanos.

Ecnu npegycmaTpuBaeTcs NpUMeHEeHUe KOHTaKTHbIX KOMew, TO AOMXHbl BbiTb NPUHATHI Mepbl No npe-
AOTBpaLLeHWo 3arpsa3HeHns reHepartopa 1 Bo3DyauTens yronsHoW nbifbio. JomkHel ObiTh MPUHATEI MEpbI MO
NpenoTBpaLLeHio 3arpsi3HeHns NoMeLLLeHus, reHepaTopa U Bo3byanTens yronbHOW Mbifblo.

5.5 TpeboBaHuMA K TemnepaType NepBUYHOIO XJlagareHTa, 3a UCKYeHnem TypboreHepaTtopoB, NpUBO-
OUMbIX BO BpalleHue razoBsiMu TypbuHamm, — no MOCT IEC 60034-1.

Ecnun makcumanbHas TeMmnepaTypa OKpyXatolLero Bo3ayxa Unu Temnepatypa BO3[4yXa Ha BbIXOOEe M3
oxnaguTens Bo3ayx-soda (B criyyae ero ucnons3oBanus) otnuyaetca ot 40 °C, To gonycTuMmble TeMnepaTypbl
Unu npeBbileHKsa Temnepatyp onpegensoTt no MOCT IEC 60034-1.

CneumanbHble TpeboBaHWA K TeMnepaType NepBUYHOro XnagareHTa ansa TypboreHepatopos, NpUBoan-
MbIX BO BpalleHWe rasoBbiMy TypOMHamMK, M3noxeHsl B 7.3 1 7.6.

5.6 Ecnu napameTpbl OxNax4alLlen Boabl He yKazaHbl B TEXHUYECKUX YCMOBWMAX HA KOHKPETHLIN TUM
TypboreHepaTopa, TO BO3OYyX00XNaAUTENW OOMKHLI ObITh BBIMOMHEHBl HA TEMMNEPATYpy OXnaxaawLlen Boabl
Ha Bxoge go 32 °C n paboyee gaBneHue sogbl He meHee 170 klla.
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Bosnyxooxnagutenu TypboreHepaTtopa OOMXHbI BbIAEPXKWBATbL MCNbITATENLHOE OaBMEHWE He MeHee
1,5 MmakcumanbHoro pabodero AaBneHusa oxnaxaawuen soabl B TedeHne 15 MuH.

Ecnu paBneHve Bodbl B BO34YX00XNagUTENE PEryNUPYT BEHTUNEM UMW OPYTUM MOHWXAKOLWMM AaBne-
HWe YyCTPOWCTBOM, MPUCOEOUHEHHBLIM K UICTOUHUKY BOALI, rOe JaBneHue Brille paboyero 4aBneHnsa B BO3AYXO-
oxnagutene, To BO34YX00XNaauTenb A0MKeH BbiTh BLINONHEH Ha Bonee BLICOKOE AABNEHWE U UCTLITaH, ECNU
He OroBoOpeHo gpyroe, Npwu gaeneHuy B 1,5 pasza Bbile AaBrneHus MCTOYHWKA. OTO NOBbILEHHOe AaBneHue
LOMKHO DbiTb ONpedeneHo 3akasdukoM unu uarotoeutenem TypboreHepaTopa, ecnu cuctema BogocHabxe-
HWA BO3OYX0OXNaauTenen BXoAWT B KOMMINEKT NOCTaBKW reHeparopa.

TypboreHepaTopbl AOMKHbI ObITh BLINONHEHLI TaKMM 0B6pa3om, 4Tobbl NpKU OTKNIOYEHUW OOHOTO BO3AYXO-
oxnagutens TypboreHepaTop MOr HECTM, MO KpaiHein Mepe, 2/3 (Mnu No cornalleHno MeHbLWYH YacTb) HOMU-
HanbHOW Harpysku B TeYeHWe ANUTENLHOro BpeMeHu 6e3 NnpegBkilleHns 4ONYCTUMO TeMNepaTypbl 3NIEMEHTOB
MalUWHbI. B 3TUX ycnoBusix TemnepaTypa NePBUYHOIO OXNax)aakLlLero Bo3ayxa MOXET NpeBbilaTh pacyeTHoe
3Ha4YeHue.

5.7 TypGoreHepaTopbl C BO34YLWHbLIM OXNayKgeHUemM (Mnu 3anonHeHUeM) AoMmKHbl ObiTe 06opyaoBaHsi
CUCTEMOI MNOXAPOTYLUEHWUA PACMbINEeHHOW BOAOW WMKU MHEPTHBIM ra3om (TypboreHepaTopbl ¢ BOOOPOOHbLIM
oxnaxgeHuem, onyckawlline paboTy Npy BO3OYLLHOM OXNaXOEHUM).

CTeneHb aBTOMaTU3aLMN CUCTEMbI NOXAPOTYLUEHUA YCTAHABNMUBAIOT B TEXHUYECKNX YCMOBUSAX HA Typ-
BoreHepaTopbl KOHKPETHbLIX TUMOB.

Mpwn M3rotoBreHMn TypboreHepaTopoB M3 MaTepUanos, He MOOOEPKUBAKLLMX FTOPEHME, YTO LOIHKHO
BbITb CNeunanbHO NOATBEPKAEHO U3rOTOBUTENEM, CUCTEMY NOXKAPOTYLUEHWUS HE YCTaHaBNUBAIOT.

5.8 [ina TypboreHepaTopoB ¢ HENOCPEACTBEHHBIM BO3OYLUHLIM OXNaXAeHUEM C LIeNb COXPaHeHUs He-
06xoaMMOoN YACTOTEI BO3OyXa B KOPMNyCe reHepatopa pekoMeHAyeTCsl YCTaHOBKA CUCTeMbl Hagayea ¢ ounb-
Tpauuen 1 OCYLLUKON BO3dyXa.

6 Ocobble TpeboBaHMA K TypboreHepartopam ¢ BOAOPOOHbIM, XXUOKOCTHbLIM
oxnaxaeHuem

6.1 Hactoawun pasgen OTHOCUTCA K TypﬁoreHepaTopaM, aKTMBHbIE€ YaCTKU KOTOPbLIX HeENOCpeOCTBEHHO
UMK KOCBEHHO OXNaxXaakT BOAOPOAOM UMK XXUOKOCTbH, a TakKKe Nnpu KOMSL’IHEIUMVI obowux cnocobos oxnaxne-
HMA. B HEKOTOPbIX KOHCTPYKUKMAX MOXET NMPUMEeHATLCA ,u,pyroﬁ ras, a He Bogopoad, Ttoraa, ecnm 310 BO3MOXHO,
NMPUMEHAIOT Te XKe TDEGOBBHMH.

6.2 I'Ipowssop,menb OOJKEH YKa3blBaTb abconwTHoe AdaBrneHune Bogopoaa v cteneHb ero HACTOThbl BHY-
TPW KOpnycCa reHepartopa, nNpu KOTOPbIX nocnegHuin pasBuBaeT HOMUHaNbHYK MOLWHOCTb.

I'Ipe,u,nhowTeano ncrnonb3oBartb criefyruimne abconoTHble AdaBneHuna sogopoaa:

P, 6ap 2 3 4 5 6 7

P, klMA 200 300 400 500 600 700

MMpumevyaHne — AbconoTHOE OaBNEHWE M3MEPAIOT MaHOMETPOM abConiTHOro AaBneHus, a M3bbiTovHoe
[aBneHne — MaHOMeTPOM M3DLITOYHOrO AaeneHusa. HomuHansHoe M3bbITOYHOE AaBMNeHUe BOAOPOAA B KOpNyce OOMKHO
ObITb He MeHee 50 klla.

6.3 B TypboreHepatopax B cootBetcTBuM ¢ TOCT IEC 60034-1 unctora Bogopoaa OomkHA BbiTh He
HWXEe: NPU KOCBEHHOM BOAOPOOHOM oxnaxaeHun — 97 %, npu HenocpencTeeHHoM — 98 %.

YTeuka BOOOpPOAA B CYTKM (MPUBEAEHHAs K HOpManbHLIM YCIOBUSAM) M3 KOpNyca NpM HOMWHAINBHOM
AaBneHuu He JomKHa BbiTh Gonee, m3:

3 — onsa TypboreHepaTtopoB MOLHOCTEI 40 32 MBT;

7 — ons TypboreHepaTtopoB MoLWHOCTEIO oT 32 MBT go 63 MBT;

10 — pnsa TypboreHepaTtopoB MolHOCTLH oT 63 MBT go 110 MBT;

12 — pnsa TypboreHepatopoB mMowHocTs oT 110 MBT o 800 MBT;

18 — nna TypboreHepaTtopoB Mo HOCTEH cBbiwe 800 MBT.

6.4 CTaHOapTHbIA KO3 PULMEeHT MOLLHOCTA Ha BbiBOogax TypboreHepartopa npuHMMaloT paBHbim 0,8
ans typboreHepaTopoB MolHOCTbo Ao 110 MBT 1 0,85 munu 0,9 (nepeBosbyxaeHne) — ans TypboreHeparto-
poB ©onbLUei MOLHOCTHU.

MpumedaHuMe — MoryT BbITb COrmacoBaHbl APYrie 3Ha4eH sl COSo, NMPU 3TOM HYXKHO MMETL B BUAY, YTO MpuU
MEHBLLMX 3Ha4eHUAX cosQ TypboreHepatop Byget uMeTs BonbluMe pasmepbi.
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6.5 MamepeHHble 3HavyeHus OK3 npy HOMUHaNBHOM HanpsPKEHUKM M HOMWHaNBLHOM TOKe cTaTtopa onpe-
LEensiioT Mo NpuoXeHuto A.

6.6 Kopnyc reHepaTtopa u nobble 060Mouky, Haxoasalmuecs nog AaBrneHUeM, HanpuMep OKpyxatLluue
oXNafuTenu, NpyM UCNonbL30BaHUKM BOLOPOAA B KAUECTBe XNafareHTa JoMKHbl BbITb CNPOEeKTUPOBaHHBLIMU Tak,
yTOBbI MPOTUBOCTOSATE BHYTPEHHEMY B3pbIBY B3PLIBHON CMECH, M3HAYANbHO HAXoOALencs NpyU aTMOCqepHOM
pAasnexnun, 6e3 onacHocT Ans obcnyKuBalollero nepcoHana. McneitaHue Ha rugpocTaTMdeckoe gaBreHne
NpoBOOAT ANSA onpefAeneHns NPOYHOCTH KOpryca U TOPLEBbIX WUTOB. VcnbiTaHust npoBoAAT Npy abcontoTHOM
gaenenunn 9 6ap (900 klMa) B TevyeHne 15 MuH.

MpumedyaHue — T[pu M3roToBNEHWM TypBoreHepaTOPOB Ha 3KCMOPT MO COMAacOoBaHWK CTOPOH MOTYT BbiTh
MPUHSATE! HOPMbI, MPUHATBLIE B APYTMX CTPaHax.

6.7 BbiBOObI reHEpaTOPOB C BOAOPOAHLIM OXNaXAeHNeM JOMKHbI BblAepKMBaTh abCoNTHO. AaBrneHue
rasa He MmeHee 9 B6ap (900 «klMa).

N3onauuio BLIBOAOB UCMLITHLIBAKOT HE3ABUMCUMMO 0T 06MOTKM cTatopa Ha Bo3gyxe. OHa OomkHaA Bbliaep-
XaTb B TeyeHue 60 C ucnbITaTeNbHOE HanpsX)XeHne NPOMBILLNEHHON YacToTkl, paBHoe 1,5-kpaTHOMY ucnbiTa-
TenbHOMY OQHOMMHYTHOMY HanpsKeHWo 0OMOTKM reHepaTopa.

M puMmedvyaHune — B cnyyae XWOKOCTHOro oxXnaxXaeHWA BblBOOOB HET HeobxoanmocTn nogeeprate BbICOKO-
BOJNbTHbIM UCMbITAHUAM COedUHUTENbHbIE prﬁKM oxXnaxaarwLlero KoHTypa.

6.8 TpeboBaHus K reHepatopam C NpPWMBOOOM He OT rasoBbiX TypOWH [OOMKHbI COOTBETCTBOBATb
rOCT IEC 60034-1.

MakcumanbHble TeMnepaTypbl NEPBUYHLIX XMagareHToB — BOOOPOAA WMMW XUOKOCTWM — MOTYT OTNK-
yatbes ot 40 °C (Hanpumep, YTobbl MONYYUTh SKOHOMUYHYH KOHCTPYKLMIO OXNaauTens ¢ 3agaHHoi TeMnepa-
TypoOW BTOpPUYHOrO xnagareHTa). Ecnu Tak, T0:

- OINA reHepaTopoB C KOCBEHHbLIM OXNaXAeHWeM MOryT ObiTb MPUMMEHEHbLI COOTBETCTBYKOLLME pasgensl
FOCT IEC 60034-1, cogepxalume gaHHble O OOMYCTUMbIX NPEBbLILUEHUAX TEMNEPATYpPbl rTEHEPATOPOB C BO3-
OYLIHBIM OXNaxaeHnem;

- ANA reHepaTopoB C HENOCPeACTBEHHLIM OXNaXAeHUeM TeMnepaTypbl, YKkaszaHHkIe B COOTBETCTBYOLWEN
Tabnuue IEC 60034-1, cnegyeT ocTaBnsATb HEM3MEHHBIMM.

MpumeuvyaHne — YTobObl M3beKaTb YPE3MEPHOrO NMPEBbILEHUA TeMMNepaTypbl, MakcuManbHas Temnepatypa
XnagareHTa He gomkHa otnudatees oT 40 °C 6onee yem Ha 10 K.

TpeboeaHua K TemMnepaType NepBUYHOIC XnagareHta Ans TypboreHepaTopoB, MPUBOAMMBIX BO Bpalle-
HWe rasoBbIMKU TypbuHaMu, npmuBeneHsl B 7.3 1 7.8.

6.9 KoHcTpykums TypboreHepaTtopa AOMmKkHa No3BONATbL UCMOMb30BaHWE ero Npy HOMUHanNbHOM AaBne-
HuK ra3a (M3bbITOYHOM) NpuY BbicoTe Hag ypoBHeM Mops Ao 1000 m.

MpumedyaHue — [onyckaerca paboTa cTaHOapTHBIX TypGOreHepaTopoB ¢ HOMWHAMNBHOW MOLLHOCTBH MpW
yCTaHOBKe Ha BeicoTe, npessbiwaoweit 1000 M Hag ypoBHEM MOpPS, MpW YCMOBWW, YTO CUCTEMA TA30BOM0 OXMaXKOEHUS
obecneyvBaeT HOMMHaNLHOE AaBneHue (abconioTHOE) NEPBUYHONO XnagareHTa (Bo4opoaa) HE3aBUCUMMO OT BhICOThI yCTa-
HOBKW. [py 3TOM MEXY 3aKaz4MKOM W U3rOTOBUTENEM OOIKHbI BbITe AOCTUIHYTHI COMMALLEHWUs B OTHOLLIEHUW YMNOTHEHWIA
Bana, kopryca W BCoMoraTernsHo annapaTyphbil.

6.10 Ona Typ6oreHepaTopoB C HEMOCPeACTBEHHLIM OXNaXaeHWeM TeMmnepaTypa, M3aMepeHHas BCTpo-
EHHLIMW Jat4yukami, He onpedenseT TeMnepaTypy ropavei Touku obMoTku cTaTtopa. Mpu aToM, ecrnm Makc-
ManbHble TeMnepaTypbl XnagareHTa Ha BbIXOfe M3 oxnaxaaeMbiX akTMBHbIX YacTei, npusedeHHble B Tabnu-
Le 1, He NpeBbILEHLIl, TO TEMNEpaTypy 0OMOTKM HE CHMTAKOT YpEe3MEpPHONA.

Mpenen gonyckaemoi Temnepatypbl 0GMOTKM cTaTopa No gaTyukam npefHasHadeH 4nsa npegynpex-
[AEeHUs Ype3aMepHOoro Harpesa M3onsauun. NokasaHns BCTPOEHHbLIX TemMmnepaTypHbIX AaTYUKOB MOTYT BbiTb UC-
Nonb30BaHbl ANst KOHTPOnA paboTbl CUCTEMbI OXNaXaeHWs 06MOTKM.

Ons TypboreHepaTopoB C XWOKOCTHLIM OXNaxaeHueM oBMoTKM cTaTopa gomkHa ObiTb NpedycMoTpeHa
BO3MOXHOCTb KOHTPONSA HarpeBoB OXNaxAatLlen »KMOKOCTU Ha CNIMBE KaX4oro CTEPXHS M KOHTpONsa TeMne-
paTypbl CepAeYHMKa cTaTtopa He MeHee YeM B LUECTH ToYKax.

Uucno TemnepaTypHbIX OaTYMKOB, NpegHasHadYeHHbIX ANsi U3MepPeHUs TeMmnepaTypbl OXnaxoaroLein
MOKOCTM Ha BXOAEe B MaLUWHY, AOMMKHO ObITb He MeHee [BYyX.

B TypGoreHepaTopax ¢ HenocpeacTBEeHHLIM OXnaxaeHrem oBMOTKM cTaTopa TeMnepaTypa xnagareHTa
Ha BbiXxode M3 0OMOTKM [OMKHA M3MEpPATLCS, Mo KpalhHel Mepe, TpeMsl TeMnepaTypHLIMU JaTyMkamu, npu
3TOM caMy SaT4YMKK JOMKHbI ObiTh B HENOCPeACTBEHHOM KOHTaKTe ¢ XfagareHTom:
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Npw ra3oBOM OXNaXAeHWM OOMOTKM aT4YMKWM OOIDKHbI OblTh YCTAHOBMNEHbBI HACTONLKO BrM3KO OT BbIXOA-
HbIX OTBEPCTUIA M3 CTEPXHEN, HACKOMNBbKO 3TO AonycKaeTca cobnogeHneM HeobXoaMMbIX M30NALNOHHBLIX pac-
CTOSHWUIA;

npyv BOOAAHOM OXNaXOeHWUW OaTYMKN TeMnepaTypbl AOMKHbI ObITh YCTaHOBNEHBI B TpyBoNpoBogax BHy-
TpW KOpnyca MallWHbl UMW HACTOMNbKO BNU3KO OT MecTa BbIXo4a xNafareHTa U3 Kopnyca, HacKombKo 3TO Nnpak-
TUHECKM OCYLLECTBUMO C TeM, YTOObl M3bexaTb 3Ha4YMTENbHON pasHWLbl MeXAy TeMNepaTypoin B TOHKE n3Me-
pPEeHWUsI 1 TEMMNEPATYPOW, NPW KOTOPOW XNafareHT BbIXOAWT M3 OOMOTKM.

6.11 Oxnagutenu (rasooxnagutenn, TennoobMeHHNKW), eCrii 3TO He OrOBOPEHO MHaYe, AO0MKHbl BbiTh
paccuuTaHbl Ha TemnepaTtypy Bxogsiiein soakbl Ao 32 °C u paboyee M3bbLITOMHOE AaBrNeHWe BOAbl HE MeEHee
350 klMa.

Oxnagutenu (razooxnaguteny, TENNOOOMEHHUKN) JOMKHbI BbIAEPXKUBATL UCMbITAaTENBHOE AABMEHWE B
1,5 pa3za Bbllle MakcuMarnbHoro pabodero gaBneHus B TedeHue 15 MuH.

Ecnv paBneHue Bogbl B oXnagutene perynvpyloT BEHTUNEM UMW OPYTMM YCTPOMCTBOM, MOHMXaKLWNM
JaBreHve, UMewLWMMcs B cUcTeMe BoAoCHabXeHWA ¢ gaBneHnem Gonblle 3HaqYeHus paboyero aaBneHus B
oxnagutene, To OXNagWTenu, ecriv He OrOBOPEHO APYroe, OOMKHLI ObITh BhINONHEHLI HA JABNEHWE B CUCTEME
BOOOCHaDXeHUA 1 UCNbITaHbl gaeneHMem B 1,5 pasa Gonblwnm aToro gaeneHus. MNoebileHHOe aBneHue B
cucTeme BOOOCHaA0XeHWUs OOMKHO ObiTh OrOBOPEHO 3aKa34MKOM MMM YCTAaHOBNEHO U3rOTOBUTENEeM, ecriv Cu-
cTema BOoAOCHabXeHUsA oxnagutenein BXoAMT B KOMMIIEKT NOCTaBKK reHepaTopa.

B HekoTOpbIX 3KCNNyaTaunOHHbBIX PeXrMax, a Takke npy onepauMsx 3anonHeHWst Kopnyca Bo4OPO4OM
nnu ero ocBoboXaeHnsa oT Bogopoaa, OXnaguTenu MoryT BblTe NoABEepKeHb! 4aBMNEHWI0 rasa npu OTCYTCTBMM
OaBneHus Boabl. [1oaToMy oxnaguTeny OOMKHBI BbIMOMHATLCA € y4eToM Bo3aencTeua gaeneHusa 800 kla co
CTOPOHLI rasa.

TypboreHepaTopbl AOMKHbLI BbITh BLINONHEHBI TAKMM 00pa3oM, YToBbI NPU OTKMKOYEHWI OOQHOMO OXNnagu-
Tens TypboreHepatop MOr HECTH, MO KpanHen mepe, 2/3 (M1 No CornaleHnio MeHbLYI YacTb) HOMUHANBHOW
Harpysku B TeHeHWe ANINTeNnbHOro BpeMeHn 6e3 npeBbleHns 4onycTMMOW TeMNepaTypbl 3fIEMEHTOB MaLlu-
Hel. MpK paboTe B 3TOM pexuMe TemnepaTtypa NnepBUYHONO XnagareHta MoXeT OblThb Bbille pacyeTHOMN.

6.12 TypboreHepaTopbl OOIMKHEI ObITh paccuYUTaHbl Ha NPUMEHeHWe AUCTUINATa ANA OXNaxaeHus ob-
MOTOK cTatopa 1 poTopa ¢ 3NeKTpUYecKkUM yaenbHbiM conpoTueneHnem He meHee 2000 Om-m npu Temnepa-
Type 25 °C 1 QOMKHbLI OONYCKaTb KPaTKOBPEMEHHOE CHUXEHUEe 3MeKTPUYECKOTo YAEeNnbHOro ConpoTUBMEHMUS
anctunnata go 500 Om-m. Mpoyne TpeboBaHUA K AUCTUANATY AOMKHLI COOTBETCTBOBATL TpeboBaHUsIM 3aBo-
0a-u3roToBUTENS.

6.13 TypboreHepaTopbl OOMKHBI BbITh OCHALLEHbI KOMMNEKCOM BCMOMOraTenbHbIX M KOHTPOMUPYOLNX
YCTPOWCTB MU CUCTEM:

- CUCTEMOW ra3oBOro oxnaxaeHus (BogopoaoM UNU ApYrUM ra3om) ¢ perynstopaMu U npubopamm KoH-
Tpons AaBrneHus rasa B TypboreHepartope, ¢ obecnedeHeM BO3MOXHOCTEN MNOAKMHOUYEHNS K CUCTEMAM razoc-
HabXeHns 1 OCYLLKW rasa;

- CUCTEMOIA MHEPTHOTO rasa A4Nnsa NpoayBkK Kopnyca (00bIYHO OBYOKUCKIO YTiiepoda unin asotom). LomkHa
BblTb 0becneyeHa BO3MOXKHOCTb NOOKMIOYEHUSA 3TON CUCTEMbI K CUCTEME ra30BOro oxnaxaeHnsa 1 besonacHo-
ro BLIMOMHEHWUS ONEpaLui BeITECHEHUA BoAopoaa. Ecnv ons yoaneHus MHEPTHOrO ra3a rnocrne BbiTECHEHWA
BOJOPOAA MCMNOMb3YHT CTAHLMOHHYHK CUCTEMY CXaToro BO34yxa, TO NoACOEAUHEHUE ee OOMKHO BbITh BhINON-
HeHo Takum oBpasoM, UTobbI BO34YX Monagan B MalluHy TOMbBKO NpuW onepauny yaaneHus MHepPTHOro rasa,
Hanpumep NyTeM MCMNONb30BaHWs OQHOrO NepecTaBnsaemoro natpybka;

- YCTPOWUCTBOM M5 KOHTPONA U CUFHanNnn3auumn cTeneHy YACTOThl BOAOPOAa B KOpMyce, a Takke YACTOThI
WHEPTHOrO rasa npuv onepauunsax BelTeCHeHUs1 Bogopoaa. CnegyeT MCnonb30BaTh ABa He3aBUCHMMbIX CpeacTBa
ONsl KOHTPONA CTENEHW YACTOTLI BOOAOPOAA;

- obopymoBaHueM Ans KOHTPONS YMNMOTHAKLLErO Macna u, B cnydyae HeobxogumocTu, Ans yaaneHus
M3 macna rasa u Bogbl. JomkHa BbiTh NpegycMoTpeHa cucTema aBapuAHONO MacnocHabXeHUst yNnoTHEeHUN,
BKITHOYaOLaacsa aBTOMaTUYeCKM NMPY 0TKa3e OCHOBHOWM CMCTEMbl MacnocHabKeHus;

- CUCTEMON (UNn cucTeMaMi) XMOKOCTHOTO OXJa)[deHWs ¢ Hacocamu, oxraguTensamu, unsTpaMmu u
YCTPONCTBAMMW perynupoBaHus TeMmnepaTtypbl oxnaxaarLwen Xuakoctu. Npu BOJOPOOHOM OXNaxOeHWU Uc-
NMonb3ykT CUCTEMY BOOOCHABbXeHWs ra3ooxnaguTenein ¢ Hacocamu, YCTPOMCTBaMKM perynupoBaHns Temnepa-
Typ BOAbLI HA BXOAE W BOAOPOAA Ha BbIXOAE;

- YCTPONCTBA ANs 0BHApYXEHUA YMEHbLLLEHWS pacxoia Unu npekpaLleHusa NnpoTeKaHns XUOKOCTU Yepes
0BMOTKM;

- YCTPOWCTBA ANA N3MepeHUs aNeKTpUYeckon NpoBOAUMOCTHM XUOKOCTK, UCMONb3yeMon AN oxnaxae-
HUS OOMOTKM, M NOAAEPKaHUS MPOBOAUMOCTU Ha 4OCTAaTOMHO HM3KOM YPOBHE;
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2 I'IpVIGOpr Ana nHaukaumn 1 CurHanm3ayunn dDyHi(LI,MOHI/IpOBaHVIH BCero scnomMmoraTtenbHOro oﬁopy,n,oaa-
HUA U NOABNEeHWA XNOKOCTWU B MallMHe. ﬂ,OH)KHa BbITh npegycMmoTpeHa BO3MOXHOCTL yaaneHud XXUOKOCTHU U3
MallWHBbI.

MpumeyaHue — TllprBedeHHbIR NepeYeHb YCTPONCTE U CUCTEM He MCHEPMLIBAKOLWMIA, MO COrMacoBaHUK CTO-
POH MOTYT GbITb NPUMEHEHBI TAKKE APYrMe CUCTEMbI M YCTPOMCTBA.

7 Ocobble TpeboBaHMA K TypboreHepaTopam, npegHasHa4YeHHbIM Ansa paboTbl C©
ra3zoBbIiMU TypOuHaMu

7.1 Hactoawwmm pasgen pacnpocTpaHaeTcs Ha TypboreHepaTopbl ¢ pa3oMKHYTOW CUCTEMOW BO3OYLUHO-
ro OXNaKAeHWsl, a Takke C 3aMKHYTOW CUCTEMOW OXNaXOeHWs BO3OQYXOM WM BOOOPOOOM, NPUBOAUMbIE BO
BpalleHue rasoBbiMK TypbuHamu. B kayecTBe KOHEYHOro xnagareHta MoryT OblTb MCNOMbL30BaHbLI Boga Un
OKpYXaoLLniA BO3OYX.

TpeboBaHUA OTHOCATCS TaKKe K OTCOeMHEHHBIM OT TypbuHLI reHepaTtopaMm, paboTalLlWmnM B Ka4yecTBe
CUHXPOHHbBIX KOMMEHCATOPOB.

7.2 MeHepaTtop, NpUBOOUMbIA BO BpalleHWe rasosoi TypObuHON, OOMKEH HECTWN Harpy3Ky B COOTBETCTBUM
C €ro HOMMHanNbHOW MOLLHOCTBLIO U HArpy304HbIMW BO3MOXHOCTSAMMW MPW OTOBOPEHHbLIX CTAaHOAPTOM YCIOBUAX
aKcnnyaTtayuu.

7.3 [Ina reHepaTopoB C Pa3OMKHYTOM CMCTEMOW BO3OYLUHOMO OXNaxXAeHus TeMnepaTtypor NepBUYHOro
XnajareHTa sIBMseTCA TEMNepaTypa BXoAsALEero B MallMHy BO34yxa, 0ObIYHO COOTBETCTBYHOLLANA TeMnepaTy-
pe okpyxatllero Bo3ayxa. [pegensi UaMeHeHUs1 TeMnepaTypbl BXOAALLEro BO34yXa onpedenseT 3akazuuk,
OBbIYHBIMK MpeaenaMv U3MeHeHust TemnepaTypbl ABnsoTCA oT MuHyc 5 °C go nntoc 40 °C.

[na mawuH ¢ 3aMKHYTOA CUCTEMOW OXNaXOEeHWs TemnepaTypol NepBWMYHOrO XrnajareHTa SABnsiercs
Temnepartypa BO3Ayxa Mnv BOOOPOLA, BXOAALLEro B MalunHy 13 razooxnaguTtenei. MNpegensl U3MEHeHUs 3TON
TeMnepaTypbl onNpeaensieT U3roTOBUTENbL ANS MOMyYeHWUs ONTUMAnNbHOW KOHCTPYKUMA MallWHbI U oXnagute-
nen, OCHOBaHHOW Ha Npefenax M3MeHeHUsa TeMnepaTypbl BTOPUYHOTO (KOHEYHOrO) XnaaareHTa (OKpyxatoLle-
ro Bozgyxa unu sogsl) no FOCT 15543.1 unu 3agaHHON 3aKa34MKoOM.

7.4 Yucno nyckoB B rog ¢ HA6OPOM Harpyskm He JorkHO npesocxognTs 500.

7.5 CkopocTb Habopa akTMBHOW Harpysku reHepaTopom onpegensieT TypbuHa.

CkopocTtn Habopa n U3BMEHEHNSA akTMBHON WU PeakTUBHOWM Harpy3ok reHepaTopoOM He OrpPaHNYUBaIOTCS.

Mo TpeboraHuio NoTpebuTensa TypboreHepaTopbl OMKHEI 0becneynBaTb Nyck ra3oTypOUHHOM yCTaHOB-
KW 4acCTOTHbIM cnocoBoM Npu NUTaHWM OT TUPUCTOPHONO MYCKOBOIO YCTPOWCTEA.

7.6 HoMMHanNbLHOM MOLLHOCTLIO reHepaTopa ABNAeTCA ero AnMTensHas nonHas MoWHOCTL Ha BbiBOO4AaX
Ha MecTe YyCTaHOBKM NPU HOMWHANbHbLIX HANPAXKEHUU W YaCTOTe TOKa, KO3 hULUNEHTE MOLLHOCTM U OaBNEHUN
BOAOpOAa (A4NA MaliMH C BOAOPOOHbIM OXITaXOeHWeM) Npu TeMnepaType NepBMYHOro XnagareHta, paBHOM
40 °C, ecnu He cornacoBaHo gpyroe.

HomMuHanbHyH MOLLHOCTL ra3oBbiX TYpOUH onpedensitoT Npyu TeMnepaType Bxogsiero Bo3ayxa 15 °C,
a HOMWHanbHYH MOLLHOCTL TeHepaTopa onpeaensoT Npy TeMnepaType BXOAALLEro OxXNaxaakLWwero Bo3gyxa
unu sogopona 40 °C. MNpu ognHAKOBLIX HArPY304HbIX XapakTepUCTUKaxX ra3oBas TypbuHa n reHepaTop MMerT
pa3Hble HOMWHamNbHLIE MOLHOCTH.

[MpY HOMMHANbLHOM MOLLHOCTW He A0MKHbI ObITh MPEBbILEHbl 3HAYEeHUS TEMMepaTypbl UMW NPeBbILLEHNS
Temneparypbl, NpMBeAeHHble B Tabnuue 1.

Ecnu He cornacoBaHO WHOe, NapameTpbl reHepaTopa onpeaensT NPUMEHUTENbHO K HOMWHANbLHOW
MOLLHOCTH.

7.7 Harpy3o4Hble xapakTepucTuKu onpegensoT Hanbonbllen BO3MOXHON NOMHON MOLLHOCTLIO NpU Co-
rMmacoBaHHbIX YCNOBUSAX 3KCNyaTayumu.

7.8 ba3ucHyl MOLLHOCTbL OnNpedensnT ANWTeNbHOM MOMHOM MOLLHOCTBI0 Ha BbIBOAAX reHepatopa Ha
MecTe ero yCTaHOBKM NMPU HOMUHAIMbHbLIX YacTOTe TOKa, HanpseHnu, Ko UuuneHTe MOLLHOCTU U JaBrneHun
BoAgopoAa (MallvH € BOOOPOOHLIM OXnaxaeHueMm). [lnanazoH nameHeHusa 6a3ncHON MOLHOCTM COOTBETCTBYET
AManasoHy M3MEeHEeHWs TEMNepPaTypbl KOHEYHOrO XNajareHTa, onpefeneHHoro And MecTa yCTaHOBKY MalUWHbI
(7.3). MNpw 3TOM NpeBLILLEHUSA TEMNEPATYP UMK TEMNEPATYPbLI HE AOMKHbLI NPEBOCXOAUTL ONPEaENeHHbIX B 7.9.
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MoLLHOCTL reHeparopa, OTH ef.
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1 — 6asucHan MOLHOCTL; 2 — MUKOBasd MOLHOCTL; 3 — 6asucHas 1 nukoeas MowHOCTWM Ans TypboreHepaTtopos

C ANWHOW aKTMBHOW YacTu cepaedHuka medee 2,5 m; 4 — BasucHaa M nukosas MolHocTu gna TypBoreHepaTtopoer

C ANMWHOW aKkTUBHOW YacTu cepaedHuka 2,5 m n bonee; 5 — To4Ka HOMUHANBHOW MOLLHOCTH; WKana A — TemnepaTtypa

oxnaxgarLLero Boaayxa TypboreHepaTopoB ¢ Pa3oOMKHYTON CUCTEMOI OXNaXAEHWs, LWKana B — Temnepatypa KOHEYHOro

xnagareHta Ans TypboreHepaTopos ¢ 3aMKHYTOW CHCTEMON OXNaXAeHWs Npu MCnonb3oBaHWW BO3AyXa UNWM BOAOPOAa
B KayecTee NepeWYHOro xnagareHTa

PucyHok 3 — Tunu4HbIE KpUBLIE HArpy304HBIX BO3MOXHOCTEN reHepatopa

MpumeyvaHnn

1 Ons TypboreHepaTopos ¢ TennoobMeHHUKamn He ABMSeTCs 0bsa3aTenbHBIM NPUBEAEHNE LKAkl AnA TeMmnepa-
Typbl NEPBUYHOrO XnagareHTa. [Be WKanel Ans KOHeYHOro XnafareHTa npyMeedeHsl, 4ToObl NokasaTte opMbl AMarpamm.

2 Mpu TemnepaTypax nepeu4Horo xnagareHta Hwxe 10 °C maluvHbl ¢ aKTUBHOW ANWHOW cepaeyHnka 2,5 M 1 bonee
paboTaloT ¢ PUKCUPOBaHHBIM NpefenbHBIM NpeBbILeHneM TemnepaTypbl. HeGonbluoe yBenmyeHne MOLWHOCTH reHepaTo-
pa BO3MOXHO BCNEACTBME TOrO, YTO U3-33 CHWXEHWA 0BLEen TeMnepaTypbl YMEHbLUAETCA CONPOTUBNEHWE 0BMOTKN.

BasuncHasa MolHOCTL reHepaTopa B kunoaTTax, AeneHHasa Ha KM mawnHbl, JomkHa ObiTe paBHa UK
AOIDKHa NpeBbllwaTth 6a3ncHY MOLLHOCTb ra3oBoi TYpOWHBI B COMAcoBaHHOM AManasoHe U3MeHeHus TemMne-
paTtypbl BO34yxa Ha BxoAe TYpbuHbl HA MECTE ee YCTaHOBKM.

N3roToBnTEns TypboreHepatopa AOMKEH MPEAoCTaBNATb KPUBYH 3aBUCMMOCTU 6asMCHOW MOLLHOCTU
TypboreHepaTopa ANnsi COrNacoBaHHOIO AManal3oHa W3MeHEHWUA TEMMNEepPaTypbl KOHEYHOrO XMagareHTa Ha mMe-
CTe YCTaHOBKM reHepaTopa.

TUNnYHbIE KPKBLIE HAarpy304HbIX BO3MOXHOCTEW TypboreHepatopa npuMBeaeHbl Ha PUCYHKe 3.

[ns TypBoreHepaTopoB C Pa3sOMKHYTOW BO3AYLIHOW CUCTEMOW OXMaxJeHus TemnepaTtypa xnajareHTa
Bnun3ka k TeMmnepaTtype Bo3ayxa Ha Bxofe B TypbuHy (pucyHok 3, wkana A).

Mo cornacoBaHWIO U3FOTOBUTENS M 3aKa3vMKa MOXKET OblTb MPUHATO, YTO HUXE HEKOTOPOM OrOBOPEHHON
Temnepartypbl Bo3ayxa basucHas MoWHocTb TypboreHepaTopa HECKONBKO MEHbLUE MOLLHOCTU TypBuHbI Npw
yOOBNETBOPEHUN BCeX APYrux TpeboBaHWi K reHepaTopy.

B TypboreHepaTopax C 3aMKHYTOW CUCTEMOW OXNaxAeHUs BO3OYXOM WM BOOOPOAOM MNPW UCMOMb30Ba-
HWWM BOASIHBIX rasooxnaguTenein avanasoH U3MEHeHUs TemnepaTypbl BOAbl (KOHEYHBIN XragareHT) obbl4HO
MEHbLUE, YEM ANana3oH M3MEHEHUS TEMNEPATYPbl BO3OyXa Ha BXoAe TypOuHbI.

CnepoBaTenbHO, MPU CHWXEHWW TeMmnepaTtypbl BO34yxa MNOBbILEHWE MOLLHOCTW reHepartopa byaer
MEHbLUMM, YeM Y TypOuWHbl, 1 pasmepbl reHepatopa OyayT onpefensATbCs MOLWHOCTb TYPOUHBI NPW HU3KKMX
TemnepaTypax BO3[Ayxa, YTO MOXeT MPUBECTM K HeomnpaBAaHHO 3aBbllUEHHOW MOLLHOCTW reHepartopa npw
0bbl4HbIX TeMNepaTypax Bo3ayxa.

B aTmMx ycnosusx cornaiwleHnve o6 orpaHuYeHUn HarpysouHOW cnocoBHOCTW reHepaTtopa npuobpeTaet
BonbLUOEe 3HAYEHME B YCTAHOBEHWW ONTUMASIbHbLIX PA3MEPOB MaLUKUHbI.

B TypboreHepaTtopax ¢ 3aMKHYTOW CUCTEMON OXNaXAEHUSI HET NPOCTON UMM NOCTOSHHON 3aBMCUMOCTH
MEXOY TEMMNEpPaTypol BO3dyxa Ha Bxode TYpOWHbI M TEMNepaTypor oxnaxaarolen soabl. [oaTomMy Ha pu-
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CyHKe 3 Harpyso4yHasi cnocoBOHOCTL reHepaTtopa npeacTaBneHa B 3aBUCMMOCTW OT TeMnepaTypbl KOHeYHOro
xNagareHTa (Bogbl — TOMbKO AN NONOXWUTENbHbLIX TeMnepaTtyp) no wkane B.

C y4eToM cKasaHHOro MeXay M3roToBMTENEM W 3aKazyMKOM AOIMKHO DbiTe AOCTUrHYTO corfnalleHue o
cTeneHy COOTBETCTBMSA HArpy3o4HbIX cnocobHocTel reHepatopa U TYpBuHbI.

7.9 ina TypboreHepaTopoB C KOCBEHHBIM OXNaXAeHWeM NpeBbIleHs TeMnepartypel npu paboTe reHe-
paTopa Ha MecTe YCTaHOBKW ¢ 6a31CHON MOLLHOCTbLIO JOMKHbI COOTBETCTBOBATL Tabnuue 1 co crnenyowumm
M3MEHEeHWAMMN:

- ONA 3Ha4YeHWA TemnepaTypbl nepBuyHoro xnagareHta ot 10 go 60 °C — k 3HavYeHWsM TemnepaTyp,
ykasaHHbeIM B Tabnuue 1, npubaenstoT (40 MMHyC TemnepaTypa nepeuMYHoro xnagareHta) K;

- ANS 3Ha4YeHW TeMnepaTypbl NepBMYHOro xnagareHta ot MmuHyc 20 °C go nnioc 10°C npu anuHe ak-
TMBHOW 4YacTu CepaeyYHuKa;

1) meHee 2,5 M — K 3Ha4eHWAM TeMnepaTypsbl, yKazaHHbiM B Tabnuue 1, npubaensioTt 30 K nnwoc 1/2
(10 muHyc TemnepaTypa nepeuYHoro xnagarexHta) K;

2) 2,5 M 1 bornee — K 3Ha4YeHWsIM TemnepaTypbl, ykasaHHbiM B Tabnuue 1, npubasnstot 30 K;

- AN 3Ha4YeHWil TemnepaTypbl NepBUYHOro xnagareHta Huxe muHyc 20 °C unu eeiwe 60 °C — no co-
rmalweHunHo.

[na obmoTok ¢ HenocpeACcTBEHHbIM BO3AYLUHEIM WM BOOOPOOHLIM OXNaXAeHWeM 3HaqdeHus Temnepa-
Typbl Npu paboTe reHepaTopa Ha MECTe YCTAHOBKM [OIKHbl COOTBETCTBOBATb Tabnuue 1 co cnegylowmmMm
M3MEHEHNAMM:

- 4Ns 3HaYeHUn TemnepaTypbl NnepBuYHoro xnagarenta ot 10 go 60 °C — 6e3 M3aMeHeHni;

- ANA 3HAYeHW TeMmnepaTypbl NepBuYHOro xnagareHta ot muHyc 20 °C go nnoc 10 °C npu gnvHe ak-
TMBHOW 4YacTu cepaeyvHuKa:

1) MeHee 2,5 M — M3 3HAYEHUI TeMMepaTyphbl, YkasaHHbIX B Tabnuue 1, soluntaoT 1/2 (10 MuHyc Tem-
nepartypa nepBuyHoro xnagarexta) K;

2) 2,5 M 1 Bonee — U3 3Ha4YEHUIA TemMnepaTypbl, ykasaHHbix B Tabnvue 1, BoidutatoT (10 MUHyC Temne-
paTypa nepBuyHoro xnagarexTa) K;

- ANS 3HAYeHW TemnepaTypbl NepBuYHOro xnagareHTta Huxke muHyc 20 °C vnu Beiwe nntoc 60 °C — no
COrnalleHuio MeXay 3aKas4yvkoM W U3roTOBUTENEM.

7.10 MNukoBblE MOLLHOCTW ONpPeaensioT ANUTENbHbIMWA NOMHLIMK MOLLHOCTAMW Ha BbIBOAAX reHepaTopa
Ha MecTe YCTaHOBKM NPKW HOMWHAmbHBLIX YacTOTe TOKa, HanpsKeHuu, KodadduuneHTe MOLLHOCTU U aBne-
HWKW BoLOpOAa (Npwy ero npuMeHeHuu). lnanasoH U3aMeHeHWs NMUKOBbLIX MOLLHOCTE COOTBETCTBYET AManasoHy
M3MEHEHWS TeMMepaTypbl KOHEYHOro XnajareHTa, onpedeneHHoro Ana Mecta ycTaHoBKM TypboreHepartopa
(7.3). Npw aToM NpeBbILLEHUSA TEMMepaTyp UK TEMMNepaTypbl He AOMKHbI MPEBOCXOAUTL 3Ha4YEeHW, onpede-
neHHbIX B 7.11.

MonoxeHus 7.8 OTHOCUTENbHO COOTHOLUEHUS MeXdy Ba3vcHEIMW MOLLHOCTAMM reHepaTtopa U TypBuHbI
OTHOCHATCH TAKKE K UX MUKOBLIM MOLLHOCTSAM.

7.11 ina TypboreHepaTopoB C KOCBEHHbLIM OXNaXxdeHUeM npefernbHble NpeBbllleHUa 3Ha4YeHUA TeMne-
paTypbl 415 MMKOBOM MOLLHOCTM MOTyT ObiTh Ha 15 K Bbile yKkasaHHbIX B 7.9.

Ona TypboreHepaTopoB C HEMOCPEACTBEHHbLIM BO3AYLWHLIM UMW BOAOPOAHBIM OXMaxaeHueM 0BMoToK
npenensHbie 3Ha4eHUsa TeMnepatypbl MoryT BeiTe Ha 15 K Bbile ykazaHHbIx B 7.9.

MpumeyaHune — PaboTta npy NMKOBOW MOLLHOCTK BYOET NPMBOAUTE K COKpPALLEHWK cpoKka Cny»bbl, Tak Kak
TEPMUYECKOE CTapeHrne n3onduuu Byaet npoucxoauTs NpubnuantensHo B 3—6 pas ObicTpee, 4eM Npu TEMnepaType, co-
oTBeTCTBYOLWen 6a30BOM MOLWHOCTU reHepaTtopa.

7.12 Ha Tabnuuke TypboreHepaTopa 3aBO4-M3roTOBWTENb yKasblBaeT BCe AaHHbIE B COOTBETCTBUU C
12.1 1 12.2, a TakKe NMKOBYO MOLWHOCTL NpWM TeMnepaType NepBMYHOro XrnagareHTa, Ans KOTopow onpegene-
Ha HOMWHanbHas MOLLHOCTbL reHepaTopa.

7.13 WcnbiTaHna Ha HarpeBaHWe crnegyeT NPOBOAMTbL MPUM HOMMWHANbLHOW Harpyske u Temneparype
NepBWYHOrO XnagareHTa, OMS KOTOPOW onpefeneHa HOMWHanbHash MOLWHOCTb MaluuHbl. JonyckaeTtcs no
cornalleHuio NpoBoANTE TeNnoBble UCMbITaHKWA Npu Moboi TemnepaType NepPBUYHOrO xnajareHTa U cooT-
BETCTBYylOLLEer Ba3ncHOM MOLHOCTU. 3Ha4YeHnsa TeMnepaTypbl N NpeBbileHUs TeMnepaTyphbl JOMKHEI COOT-
BeTCTBOBaTbL TpeboBaHMaM 7.9 ¢ NnonpaBKon, B criydyae HeobXo4MMOCTK, Ha pasHULY B BbICOTax MecTa ycTa-
HOBKM M MecTa ucnbiTaHnia cornacHo MOCT IEC 60034-1.

7.14 Mo cornacoBaHUio reHepaTopbl AOMKHbI A0MNYCKaTb BO3MOXHOCTbL paboThl Npu OTCOEAUHEHUW OT
TYpOVHBI B peXUMeE CMHXPOHHOTO KoMneHcatopa. basncHas v nMKkoBas MOLHOCTW B peXuMax Bbigayu u no-
TpebreHua peakTMBHOW MOLLHOCTW NMpu paboTe B Ka4ecTBe KOMMNeHcaTopa AOMKHLI BbITh COrMacoBaHkbI.
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8 TpeGoBaHusa Ge3onacHoCTH

8.1 TypboreHepaTopbl AOMKHBI COOTBETCTBOBAThL TpeboeaHusim BeazonacHocTu no NOCT 12.2.007.0,
FOCT 12.2.007.1 u TOCT 12.1.004, B TOM YKMcHe:

8.1.1 ConpoTuBneHue M3onsumnn o6MOTOK reHepaTopa JOMMKHO CooTBeTCTBoBaTh 4.12.

8.1.2 3OnekTpuyeckass NPOYHOCTb KOPMYCHOW WM MEXOYBUTKOBOW M30MAUUMM OBMOTKM cTatopa — Mo
MOCT IEC 60034-1. N3onsauma oBmMoTku Bo3BYaEHWS OOMKHA BblAEpPXKUBaTb UCTbiTaHue no 4.13.

8.1.3 B KOHCTpyKUWM reHepaTopa AOMKHLI DbITh NpeaycMOTpeHbl Mepbl, 0becnevynBaloLMe CHIDKEHME
ypOBHeW BMBpauumm 1 wyma no 4.26 n 4.27.

8.1.4 CreneHu 3aMThl OT NMPUKOCHOBEHUS K TOKOBEAYLLMM U OBUMXKYLLUMMCH YacTam, obecnedmBaemsle
obonoykamu, — no 4.28 n OCT IEC 60034-5.

8.1.5 KoHTakTHbie KomnblLa W WeTOoYHbIM annapaTt AOMKHbI MMEeTb 3aLlUMTHbLIA KOXYX, a Y reHepaTopoB
C BOOOPOLHLIM OXMaKAEeHNeM AOIMKHbI ObiTb NpenycMOTpeHbl KOHCTPYKTUBHBIE Mepbl, NpeaoTepallatoLLme
nonagaHve BoAOPO4A M3 KOPMycOB NMOALUMMHUKOB M YMIOTHEHUIA K KOHTaKTHBIM KonbuaMm. TypboreHepaTtopsl
C BOOOPOAOHbLIM oxnaxgeHnem MmolHocTeio 800 MBT 1 Bbilwe gomkHel ObiTe 060pya0OBaHLI CUCTEMON aBapuii-
HOro BhIMyCKa BOAOPOAA.

8.1.6 KoHCTpyKUMKM LWETOYHOro annapata M ero Koxyxa AOMmkHbl obecneqvBaTth yoobcteo u Gesonac-
HOCTb 3aMeHbl LLETOK U LieTKogepxaTenen, a TaKke n3bbiToOYHOEe faBMeHMe B HUX OXNaXJalolero Bo3ayxa,
npegoTepallallLlee NoAcoc NapoB Macna, MCXodsaWMX U3 BePOATHLIX HENMOTHOCTEeN BNMKaNLWNX NOALLIWMTHMA-
KOB 1 BOOOPOOHbLIX YMINOTHEHWA.

8.1.7 lNpouHocTb Kopnyca, BLIBOOHbLIX W30NATOPOR Y 3NEMEHTOR ra3oMacrisiHO CUCTEMbI TEHEPATOPOB C
BOOOPOAHBIM OXNaXXO4EeHWEeM OOMKHbLl COOTBETCTBORAThL TpeboBaHuam 6.6 n 6.7.

8.1.8 MecTa BO3MOXHOMO CKOMMeHWs BOAOPOAa (koprnyca MoALWMWMHUKOB, 30Ha BbIBOLOB TypboreHepa-
TOpa, 3alUTHbIE U JeKOpaTHBHbIE KOXYXM) OOMKHbI UMETb @CTECTBEHHYIO UMW HE3aBUCUMYIO BEHTUIALMIO.

8.1.9 Ha BbIBOOHLIX 3aXMMaXx, 3aroXeHHbIX B MalluMHe TepMonpeobpa3soBaTtenein conpoTUBNEHNS, pac-
NMOMNOKEHHBbIX HA KOPMYCe reHepaTopa, A0MkHb! BbITh NPegyCMOTPEHbLI CPEACTBA 3aLLUThI OT NEPEHAMNPSIKEHUNA.

ConpoTueneH1e usonsauun uenein TepMmonpeobpasoBaTeneil CoONpoOTUBMEHUA, N3MEPEHHOE MEeroMme-
TpoMm HanpsxeHuem 500 B, oonxHo 6biTe HE MeHee 1 MOM.

8.1.10 Kopnyc reHepaTtopa, oyHOaMeHTHbIe MnTbl M TpybonpoBOgbl CUCTEM OXMaXKLEHUS LOIMKHBbI
ObITb cHabXeHbl anemeHTaMy 3aszemnenus no NMOCT 21130. Kopnyc ctatopa foMmKeH MMeTb 4Ba afieMeHTa
3a3eMIneHus, pacnoroXeHHble B AuameTparnbHO MPOTUBOMNOMOXHbIX MecTax.

ConpoTuBneHne Mexay 3a3eMnsaoluMK 3NeMeHTaMu U Kaxaoln 4OCTYNHON NPUKOCHOBEHWKO MeTanmnu-
YeCKOW 4acTbi, KOTOpas MOXET 0Kas3aTbCs Nnog HanpshkKeHneM, He A0rKHo npeBbiwaTe 0,1 Om.

8.1.11 Potopbl TypboreHepaTopoB OOMKHbI BbIAEPXKUBATL NOBLILEHHYH YacToTy BpalleHus (4.15) 6es
OCTaTo4YHbIX AedopMaunini UNK NPU3HaKkoB OPYrUx 0edeKToB WX 3N1eMEHTOB.

8.1.12 MNoxapHas Be3onacHOCTb reHepaTopa W ero afneMeHTOoB OoMmKHa ObiTb obecrneveHa Kak B HOp-
ManbHbIX, Tak U B aBapUAHbIX pexnmMmax. TypboreHepatopbl C BOAOPOOHbBIM OXMaxaeHnemM OOMKHbl ObiTb 060-
pyooOBaHbI CUCTEMOW aBapUINHOTO BbINYCKa BOAOPOAA.

PacuyeTHoe 3Ha4YeHWe BEPOATHOCTWM BO3HMKHOBEHMS noxapa B (OT) reHepaTope(a) He OOIMKHO MpeBbi-
watb 108 B rog no MOCT 12.1.004.

8.2 MpW ucnbiTaHUsIX U U3MEPEHUsIX crieqyeT BbiNoNHATL TpebosaHus 6esonacHocTy no MOCT 12.3.019.

9 TpeboBaHMA K KOMMNMEKTHOCTH

HOMEHKnaTypa NOCTaBNAeMbIX C reHepaTtopom 06opy,qosan$|, OCHacCTKM, MaTepuarnoB, TEXHUYECKOHW
OOKYMEHTauUn O0IKHa ObITb KOHKPETU3NPOBaHa B TEXHUYECKMNX YCIOBMAX Ha TypﬁOTEHepaTODb[ KOHKPETHbIX
TWMOB U cornacoBaHa c I'IDTpeGMTEJ'IEM 1 3aKa34nKom.

10 NMpaBuna npueMku

10.1 Ins npoBepKy U NOATBEPXKAEHUS COOTBETCTBUA TypboreHepaTtopoB 1 Bo3byauTenein TpeboBaHUAM
HacTofLLEero cTangapTa crneqyeT NPoBOAUTE MPUEMOYHbLIE, KBANMUKALWOHHLIE, NMPUEMO-COATOYHLIE, CEPTU-
dhUKaLMOHHbIE, NepnoanYecke N TUNOBble UCTbITaHNS.

MpuemoydHble, KBanuuKaunoHHbIe, NpMeMo-caaToYHble, Nepuoanvyeckne 1 TUNoBble NCNbiTaHWUA A0MX-
HO MPOBOAWTL NPEANPUSATAE-U3roTOBUTESNb MO HacTosweMy ctaHgapTty u FOCT P 15.301.
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CepTudmrkaLnoHHbIEe UCNbITAHWMA TypboreHepaTopoB AOMKEH BbIMOMHATL UCNbITATENbHLIN LIEeHTp (nabo-
patopws), aKKpe4UTOBaHHbIA HA MPaBo MPOBEAEHNS YKa3aHHbIX MCNbITAHWA B COOTBETCTBMM C HOPMaTUBHbLIMU
OOKYyMEeHTaMMU.

10.2 MNMpremo-caaTouHbIE UCMLITAHUS OOIMKHBEI BbITh NPOBEAEHE! Ha KaxaoM TypboreHepaTope no cne-
OyroLleil nporpamMmme:

- U3MEPEHNE COMPOTUBIEHNS M30MALMM OOMOTOK OTHOCUTENBHO KOpMyca 1 Mexagy obMoTkamu;

- U3MEepeHWe COMNPOTUBINEHWS M30MALUN 3aNoXeHHbIX TepMonpeobpasoBaTenei conpoTUBNEHNS;

- N3MEpPEeHNe COMNPOTUBIEHWMS 0OMOTOK NPKW NOCTOAHHOM TOKE B XOINTOAHOM COCTOSIHUW;

- U3MepeHne ConpoTUBNEeHns TepMonpeobpasoeaTenein CoNpoOTUBNEHNA NPW NOCTOSIHHOM TOKe B XOINOA-
HOM COCTOSIHUN,

- ONpeferneHne XapakTepUCTMKN YCTaHOBUBLLErocs Tpexda3Horo KOPOTKOro 3aMbIKaHWUS;

- MCMNbITaHWE M30rAUMM OOMOTOK cTatopa W poTopa OTHOCUTENbHO Kopnyca M mexagy obmoTkamu Ha
ANEeKTPUYEecKy NPoYHOCTL No 4.13;

- onpeneneHne xapakTepUCTUKN XONOCTOro Xoaa;

- NpoBepKa CUMMETPUYHOCTU HanpsHKeHus;

- UCMbITaHKe pOTopa NpU NOBLILEHHOW YacTOTe BPALLEHUS;

- N13MepeHne BMOpauum NOALNMHUKOB M KOHTAKTHLIX Konel;

- U3MEpEeHMEe CONPOTMBREHUS M30NSALUW NOALUMMHUKOB;

- N13MepeHne TeMnNepaTypbl Macna B NoALLUNHUKAEX;

- MpOBEpKa OTCYTCTBUS BUTKOBbLIX 3aMblkaHWii B 0OMOTKE poTopa;

- UCMbITAaHWE MEeXAYBUTKOBOW U3onauumm obmotku ctatopa no FOCT IEC 60034-1;

- NPOBEpPKA COCTOAHUA YNINOTHEHWI Bana B cbope 1 onpefeneHne yTeukn Bo3ayxa npu n3bbiTOYHOM JaB-
NeHUn BO3aYyXa He MeHee HOMUHAMLHOMO daBneHus Bogopoaa (AN MaluH ¢ BOOOPOAHbLIM OXNaXOeHUEM).

MpumeuvyaHune — WMcnbiTaHua NpoBodAT Ha npegnpuaTun-usrotosutene. OTtaeneHble UcnbiTanua no 10.2 u
10.4 gonyckaeTcs NPoBOAMTL MO COrMacoBaHMIo ¢ NoTpebuTenem Ha MecTe yYCTaHOBKM TypboreHepaTtopa.

10.3 Typb6oreHepaTtopbl mowHocTe 32000 kBT u Bonee cnegyeT noaseprate NPUEMO-CAATOYHBIM WUC-
NbITAHMAM Ha MecTe YCTaHOBKWM MO OKOHYaHWM MOHTaxa TypboreHepaTtopa no 10.2, 3a UCKMOYEHWEM WC-
NblTAHWA poTopa NP MOBbLILLEHHOW YacToTe BPpalleHWUs U UCNbITaHU MeXIyBUTKOBOW u3onauuun. WMcneita-
HWMS M30NAUMKM OOMOTOK CTaTopa OTHOCMTENBHO Kopnyca M Mexay 0OMOTKaMu Ha 3neKTpUYecKy NPOYHOCTb
BHa4Yane npoBOOAT BbINPAMIEHHbIM HanpskeHnem, paBHbiM 1,7 oT 80 %-HOro ucnbiTaTenbHOro HanpskeHns
nepemeHHoro Toka, ycraHoeneHHoro TOCT IEC 60034-1, onutensHocTbio He Bonee 1 MUH, 3a UCKITIOYEeHWEM
TypboreHepaTopoB ¢ BOASAHBIM OXNa)xaeHneMm oBbMOTKWM cTatopa, KOHCTPYKLUMS KOTOPOro He OOMNycKaeT 3Toro
ncneliTanusa. McnbliTaHwe nonauun oBMOTOK cTatopa OTHOCUTENBHO Kopryca U Mexgy oOMOoTKaMu Ha anek-
TPUYECKYIO MPOYHOCTb B TeYeHne 1 MWH NPOBOAAT HANpsHKEHMEM NEPEMEHHOT0 Toka, paBHbiM 80 % ucnbiTa-
TENbHOro HanpskeHws, yctaHosneHHoro NOCT IEC 60034-1.

M3onaumio 06MOTKM poTOopa OTHOCUMTENBLHO KOpnyca UcnbiThiBaT HanpaxeHnem 1000 B yactoton 50 Ny
B TedeHue 1 MuH.

[ononHnTensHO NpoBOaAT:

- UCNbITAHWE Ha HarpeBaHue (NpW HEBO3MOKHOCTW NPOBEAEHMS UCMBITAHWIA NPU HOMWHAMNBHOW Harpy3ke
JonyckaeTcsl NPOBOANTE MCMbITAHWA NPU HEMOMHOM Harpyske);

- NpoBepKy paboTbl cMCTEMbl BOAOPOAHOIO OXNaXAeHUs U onpeaeneHns yTedkn sogopogda us typbore-
HepaTtopa (4na MawwuH ¢ BOAOPOAHbIM OXNaxaeHnem);

- MpoBepKy paboTbl CUCTEMbI XUOKOCTHOTO OXNaXa4eHWs (ANA MallnH € XXUAKOCTHBIM OXMaXOEHUEM).

10.4 MNpremMoyHble NCNbITaHWUSA cregyeT NPOBOAWMTL HA OMbITHLIX (rONOBHbIX) obpa3yax TypboreHepaTo-
POB MO nNporpaMmme npuemo-caatovHbix (10.2) ucnbiTaHuin, BKNoYasn:

- UCNbITaHWA Ha KPaTKOBPEMEHHYIO NeperpysKky no Toky;

- onpegerneHune KoauumeHTa Nones3Horo JenCTBns;

- UCMNbITAHUA HA HarpeBaHue B CUMMETPUYHLIX PEXMMaXx, a No COrMalleHno TakKe B HECUMMETPUYHbIX
pexumax no 4.19 n 4.20;

- onpegerneHne KoaPuLMeHTa NCKaXKeHWs CUHYCOMOanbHOCTH KPUBOW NMHENHOMO HanpshKeHus;

- ONbITHOE onpegeneHe MHOYKTUBHbBIX COMPOTUBIEHWUIA Y MOCTOSIHHBIX BpeMeHW 0OMOTOK,;

- U3MEpEeHNe INEKTPUHECKOTO HanpsKeHUsa Mexay KoHuamMu Bana;

- UICMbITaHWE B PeXUMe BHE3amnHoro KOPOTKOro 3amMblKaHus;

N3MepeHne YPOBHSA 3BYKa;
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- onpefeneHue HOMUHAarNbLHOMo ToKa BO3BY)XAEHWA, HOMWHaNbHOTO M3MEHEHWUST HANPSXEHU U perynu-
POBOYHON XxapakTepucTuku TypboreHeparopa;

- onpegeneHne Toka 3-i rapMOHUKKM, eCnii MallWHbl NpeaHa3sHadeHsbl ang paboTtel ¢ coeguHeHnem ob-
MOTKM CTatopa B TPeyronsHuK;

- NpoBepKy paboTbl ra3oMacnsiHOM CUCTEMbl BOAOPOAHOIO OXMaXAeHUs 1 onpefeneHue yTeukn Bogo-
poda (Ana MalvH C BOOOPOLHbLIM OXMaX4eHnem);

- NpoBepky paboTbl CUCTEMBI KUOKOCTHOMO OXMaKAeHWs (ANs MalWH C KUOKOCTHbIM OXNaXaeHWeM);

- namepeHus Bubpaunin cepaedHmka, kopnyca v nobosbix 4acteil 06MOTKKM cTaTopa.

10.5 MNepuogunydeckne UCMLITAHUS crieayeT NPOBOAUTE He peXe OOHOro pasa B 7 NeT Ha ogHoM Typ6o-
reHepartope no nporpamme 10.4, 3a UCKMOUEHUEM MUCMNLITAHUSA MEXaHUYECKON MPOYHOCTU NPU YOAPHOM TOKe
KOPOTKOIo 3aMbIKaHWA.

10.6 KanndukaumoHHbIe UCNbITAHWA NPOBOANAT MPW NOCTAHOBKE Ha NPOW3BOACTBO TypboreHepaTopos,
paHee OCBOEHHbIX HA OPYroM NpeanpusaThA UIM U3roTOBMASIEMbIX MO NUueH3auam. MNporpammy KBanudukau-
OHHbIX UCMbLITAHWA MOArOTABMNMBAGT M3rOTOBUTENb C MpMBNeYeHMeM paspaboTymMka MallvHbl, U OHa O0MmKHA
BKMO4YaTh ncnbiTaHus no 10.4.

10.7 TunoBble UCMbITAHUSA HEOBXOAMMO NPOBOANTE NPU U3MEHEHUW KOHCTPYKLMW, MaTepuanos Unmn Tex-
HOMOrMYecKUx MpPOoLLECCOB MO NporpammMe, NpeaycMaTpyBatoLLen onpegeneHne Tex NnapameTpoB W XxapakTepu-
CTMK, KOTOpbIE NPW 3TOM MOTYT U3MEHUTBLCA.

10.8 CepTudMKaLNOHHBIE NCTbITAHUS PEKOMEHYETCS NPOBOLUTL HA OMbITHOM (FOMIOBHOM) UK CEPUWIA-
HOM TypboreHepaTtope B 06beme NpueMosHbIX MenbiTaHui no 10.4.

10.9 MNpuemouHbie, NPUEMO-COATOYHbIE, MEPUOOWNYECKNE U TUMOBLIE UCMLITAHWA CUCTEM BO3ByxOeHWA
TypboreHepaTtopor npoeogAat no MOCT 21558.

10.10 lNpw M3roToBNEHWU roNOBHLIX TypboreHepaTtopoB cnefyeT NpegycMaTpuBaTh UX OCHACTKY M3Me-
pUTEenbHLIMK SaTYMKaMU (GONOMHUTENBHO K WTATHOMY KOHTPOMK) A4S NPOBEAEHWSA NPUEeMOYHbIX UMK KBaru-
OUKaLMOHHbIX UCMbLITAHWUA.

11 MeToabl UCNbITaHUW

11.1 Metogbl ucnbiTanun TypGoreHepatopoe — no MOCT 11828, TOCT 10169, NOCT P 55265.2,
FOCT 25941, TOCT IEC 60034-2-1, TOCT P M3K 60034-4, TOCT IEC 60034-5.

11.2 CpelHuin ypoBEHb 3BYKA HA PacCTOSAHUM 1 M OT HApY>XHOIO KOHTYpa MallWHbl ONpeaensiioT TEXHU-
YecknumM MeTOOOM B CBODOOHOM 3BYKOBOM MOMe Hazj 3ByKooTpaxatowlen nnockocteto no MFOCT 11929.

11.3 MNokasaTenu HageXHoCTU TypboreHepaTopoB AOMXKHbl ObiTh NOATBEPXKAEHbI 3aBO4OM-U3rOTOBUTE-
fIeM 1 pesynsTataMmmn cTaTucTUYeckon 0bpaboTkn 4aHHbIX, NOMYYeHHbIX U3 OMnbiTa 3KCAyaTauun, ¢ nepuoauny-
HOCTbIO TPW roga.

11.4 CootBeTcTBMe TypboreHepaTopoB TpebOBaHWSIM CTOMKOCTU K MEXaHW4YeCKMM BHELUHUM BO3-
Jencteyrolnm daktopam (B TOM 4KUCrie CENCMOCTOMKOCTWM) OOMXKHbI ObITh NOATBEpXAEeHbl pacdeTaMu no
MOCT 17516.1.

11.5 NoxapobesonacHocTe TypboreHepaTopoB noaTeepxaaetca pacdetamu no MOCT 12.1 004.

12 MapkupoBKa, ynakoBKa, TPAHCMNOPTUPOBaHME U XpaHeHune

12.1 Ha kaxxgom TypboreHepaTope ¢ BO3AYLIHbIM OXNaxaeHneM gorkHa beiTh ykpenneHa Tabnvyka no
FOCT 12969 n TOCT 12971, copepxawas:

- TOBApPHbLIN 3HAK NPeanpUATUA-U3rOTOBUTENS;

- TUN TypboreHeparopa;

- NOPSAAKOBLIN HOMep TypboreHepaTopa no CUCTeMe HyMepauuu NpeanpusiTUs-u3roTOBUTENS;

- HOMWHamNbHYH aKTUBHYHK MOLLHOCTb, KBT;

- KO2Q(OULNEHT MOLLLHOCTH;

- HOMUHanbHOE HanpsKeHWe cTaTopa, B;

- HOMVHAMBHYHK YacToTy BpalleHus, MuH "1

- HOMVHanNbHYK YacToTy, u;

- yucno das;

- HOMWHanbHbLIA TOK cTaTtopa, A;

- HOMUHanNbHbLIA TOK poTopa, A;
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- HanpaeneHue BpaLleHus;

- rof] BbINYCKa;

- 0b0o3HauYeHWe HacTosALWEero cTtaHgapTa.

12.2 Ha 1abnuuke kaxpgoro TypboreHepaTopa ¢ BOAOPOAHLIM UMM BOAOPOOHO-XUOKOCTHLIM OXNaxae-
HMEM OOMOMNHUTENBHO OOMKHO ObITh YKa3aHO HOMWHanbHoe pabodee M3ObITOMHOE OaBNeHWe BOOOpOLa B
Kunonackansix.

12.3 Ha tabnuyke TypboreHepatopoB, NpoLllesLllnx cepTugrkaLmnio, MoXKeT ObiTe pasmelleH «3Hak co-
OTBETCTBUAY.

12.4 MapkupoBka Tapbl — no FTOCT 14192.

12.5 Ecnu He cornacoBaHo MHOE, YCIIOBUSA TPaHCMOpTUPoBaHUs cOOpoUHbIX ednHUL, TypboreHepaTopoB
B YacTu BO3OeNCTBUA MexaHMYeckux daktopoB — «C» no MOCT 23216, a B 4acTu BO3OENCTBMS KNnMMaTHnye-
CKMX hakToOpoOB Takue e, kak ycnosusa 8 no MOCT 15150.

12.6 YcnoBus xpaHeHusa cbopoyHbix eguHuy TypboreHepatopos no MOCT 15150 yctaHaBnMBatoT B 3KC-
nnyaTtauMoHHOM JOKYMEHTauMn Ha TypGoreHepaTopbl KOHKpeTHbIX TUNoB. Cpok xpaHeHus 6e3 nepekoHcep-
Baumn — 1 ropa.

12.7 YnakoBka 1 KOHCepBaLMsi COCTaBHLIX YacTen TypboreHepaTopa (aetanen u cOopoYHbIX eQUHUL) —
no NOCT 23216.

13 NapaHTUM narotoBuTens

13.1 N3roToBMTENb rapaHTMpyeT COOTBETCTBUE TypboreHepaTopoB TpeboBaHWAM HACTOALLEro cTaHaap-
Ta npv cobnogeHny npaeun TPaHCNOPTUPOBaHKUS, XPaHEHMS, MOHTaXa 1 3KCnyaTauuu.

13.2 MapaHTUiHBLIN CPOK 3KCnAyaTauMy ycTaHaBNMBalT Mo COrnalleHunio, ecriv B JOrOBOPE He yKa3aHo
MHaue, TO rapaHTUIAHBIN CPOK SKCNMNyaTaunu ycTaHaBNUBaKT:

- NP1 BHYTpPUrocygapcTBeHHbIX NocTaBkax — 36 Mec co AHs BBOAA B 3KCMNyaTauuio, Ho He Bonee 48 mec
CO OHA OTIPYy3KM C NpeanpuUaTUA-M3roTOBUTENS;

- MpW NOCTaBke Ha 3KkcnopT — 1 rog co OHs BBOA4A B 3KCMiyaTauuo M He Bonee Tpex NeT ¢ MOMeHTa
npocnenoBaHus Yepes rocy4apCTBEHHYI0 TPaHnLy.
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MpunoxeHune A
(cnpaBo4Hoe)

OCHOBHbLIe NapameTpbl TypGoreHepaTopoB

Ta6nuua A.1— OcHoBHble napameTpbl TypboreHepaTopoB
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OkoHyaHue mabnuubl A. 1

MpumeuvaHnsa

1 Ona TypboreHepatopoB ¢ BOOAOPOAHLIM OXMaxaeHuem MolHocTeko 63000 KBT 1 Bonee npu makcumanbHOW
ONVUTENBHON Harpyske daeneHve BOAOPOAA B KOPNyce MallWHbl MOXET ObiTb NOBLILLIEHO, €ro 3Ha4YeHue AOMKHO ObiTh
YKa3aHO B MHCTPYKLUMM MO aKCrnyaTauum.

2 [Ins TypBoreHepaTopoB C BO3AyLWHbLIM oxnaxaeHnem BenudmHel OK3 onpegenersl B n. 5.3 HacToAwero go-
KyMeHTa.
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Bubnuorpadun

[1] MocTtaHoeneHue MNMpaBuTenscTBa Poccuiickon ®enepauun ot 13 aBrycta 2018 r. Ne 937 «O6 yTeepxaeHuu Npaeun
TEXHOMOMMYEeCcKoro hyHKLMOHMPOBAHWSA 3MEKTPOIHEPTETUYECKUX CMCTEM U O BHECEHUWM M3MEHEHWI B HEeKOoTopble
akTel NpaBuTtenscTBa Poccuitickon Pegepaumm»

[2] Mpukas MuHucTtepcTBa SHepreTnkn Poccuiickon ®@enepauum ot 4 oktabpa 2022 r. Ne 1070 «O6 yTBepxaeHuu
[MpaBun TexHMYecKon sKcnnyaTauuMu anekTpu4eckMx cTaHumui u cete Poccuiickoin ®edepalv M 0 BHECEHUMU U3-
MeHeHUA B Npukasbl Munanepro Poccuun ot 13 cenTabpa 2018 . Ne 757, ot 12 niona 2018 r. Ne 548»

YOK 621.313.322:006.354 OKC 29.160.20

KrnitoueBkle cnoea: Typ60reHepaTop|=|, TDEGOBBHMSI, npremka, MeToabl MCMbITaHWUMA, MapKMpoOBKa, rapaHTnmn

Pepaktop H.A. ApeyHosa
TexHudyeckun pegaktop M.E. Hepenkosa
Koppektop M.A. Koponesa
KomneloTepHasa Bepctka M.B. Maneeegol

CpaHo B Habop 29.09.2023. [MoanucaHo B nedats 09.10.2023. ®opmar 60x84%. [apHuTypa Apuan.
Ycn. ney. n. 3,26. Y4.-u34. n. 2,95.

[MoaroToBNEHO HA OCHOBE 3NEKTPOHHOW BEPCUM, NpeaoCcTaBneHHo paspaboTyMkoM cTaHaapTa

CozpgaHo B egUHUYHOM WUCnonHeHun B PIrBY «HCTUTYT cTaHgapTulaumms»
Onsa KoMnnekToBaHusa PegepansHoro MHQOPMAaUKWOHHOIO hoHAa CTaHAapToB,
117418 Mockea, Haxumogscknia np-1, 4. 31, K. 2.
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