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PyKOBOACTBO MO 9KCMayaTauun NpejHasHa4yeHo 415 03HAKOMIEHUS C KOHCTPYKLMEN
TEXHUYECKUMM XapaKTepUCTMKAMK, COLEPXKNT CBEAEHUSA MO TPAHCMNOPTUPOBAHMIO, XPaHEHUIO,
MOHTaXy ¥ aKcnnyaTauun TpexdasHoi rpynnbl M3MepUTENbHbIX TpaHchopmMaTopoB
HanpskeHmns 3x3HOJI-CILL-6(10)-20.

TpaHchopMaTopbl HaNpsXKeHUa TpexdasHoi rpynnbl

3x3HO/1-COLL-6(10)-20 cooTBeTcTBYtOT TpeGoBaHuam TOCT 1983-2001, TexHWYeckmx
ycnosuii TY 3414-197-15356352-2013.

B [ONOMHEHWe K HacTosleMy pyKOBOACTBY CledyeT Mo/b30BaThCA MacnopToM Ha
TpaHchopMaTopbl HanpsiXkeHus TpexdasHoii rpynnel OPT.468.102.1C.

1 HasHayeHne

1.1 TpexdasHas rpynna n3mepuTenbHbIX TpaHchopmaTopoB Hanpshkerns 3x3HO1-CILL-
6(10)-20 (umeHyeman B fanbHeiiliem TpexdasHasa rpynna) npeaHasHauyeHa ans yCTaHoBKY B
KOMMNEKTHbIE pacnpeaenuTenbHble yeTpoiicTaa (KPY) BHYTpeHHeN 1 HapyXHOI YCTaHOBKY, a
Takke B COOpHble Kamepbl OJHOCTOPOHHEro o6cnyxusanua (KCO) u  asnsetcs
KOMMAEKTYIOLLUM U3 AENNEM.

TpexdasHasi rpynna obecneynBaeT MUTaHWE NpUOOPOB Yy4yeTa 3NeKTPOIHEPruw,
annapatypbl, peneiHblx (MUKpPOMPOLECCOPHbIX) 3aLLUMT 1 aBTOMATUKM, @ TAKXe UCTMONb3YeTCs
Ans KoHTpons usonaumu B cetax 6(10) kKB ¢ M30nMPOBAHHON WMNKM 3a3eMNEHHON Yepes
JYroracsLnii peakTop HernTpansio.

1.2 TpexdasHasd rpynna M3roTaBAMBaeTCA B KIMMATUYECKOM WMCMOAHeHMn Y n T
KaTeropun pasmellenns 2 no FOCT 15150-69 u npegHa3HayeHa Ansd paboTbl B CAeayHOLLnX
YCNOBUSX:

- BEPXHEEe 3HayeHWe TemnepaTypbl OKPYXatollero Bo3ayxa AN UCMOMHEHWs Y ntoc
50 °C, gna ucnonHexuns T natoc 55 °C;

- HUXKHEE 3HaYeHne TemnepaTypbl OKPYXatoWEero Bo3ayxa ANns UCMOMHEHUS «Y» MUHYC
45 °C, ons ucnonHenns «YXJ» munyc 60 °C, ans ucnonHenmsa «T» munyc 10 °C;

- OTHOCUTENbHAsA BNaxHoCTb Bo3fyxa 100 % npu natoc 25 °C Ang UCnosHeHns Y, npu
nnoc 35 °C gns ucnonHeHna T;

- BbICOTa Haj ypoBHeM Mops He 6onee 1000 m;
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- OKpy)Xalollas cpefja HeB3PbIBOOMACHAs, HE COAepXalias TOKOMPOBOAALER MNbinu,

XUMUYECKM aKTUBHbIX Ta30B W MNMapoB B KOHUEHTPaUWAX, pa3pylarowmnx MeTannbl —

aTMocdepa Tuna Il no FOCT 15150-69;

- NONOXeHMe TpexdasHoi rpynnbl TpaHchOpPMaTOPOB HaMPsXXEHUs B NPOCTPaHCTBe —

noboe.

1.3 Mpwu akcnayaTauymumn TpaHCHOPMAaTOPOB NPUMEHSAETCS NPAMOIA METO] U3MEPEHMS.

2 TexHuyeckue JaHHble

2.1 OCHOBHble TeXHWYeckue faHHble TpexdasHOW rpynnbl npuBefeHbl B Tabnuue 1.

KOHKpeTHble 3HAYeHWs MapaMeTpOB yKasaHbl B NacnopTe Ha TpaHchopmatop ¥ MoryT

OTNN4aTbCA OT YKa3aHHbIX B TabANLE, N0 COrNAaCcOBaHMIO C 3aKa34MKOM.

Tabnuua 1
HanmeHoBaHWe xapaKTepuCTUKH 3HaveHne napameTpa
1 Knacc HanpsxeHns no FOCT 1516.3-96, kB 6 10
2 Hanbonbluee paboyee HanpsxeHne, KB 7,2 12
3 HOMUHanbHoe NHeHoe NepBrUYHOe HanpsxeHue, B 6000 10000

4 HoMWHaNbHOE NIMHENHOE BTOPUYHOE Hampsxexne, B 100
5 HomuHanbHas TpexdasHas MOLHOCTb OCHOBHbIX
BTOPMYHbBIX 0BMOTOK MPK U3MEPEHUN IMHEAHBIX HANPSKEHMIA
W CUMMETPUYHOI Harpyske, B-A, B knacce TOYHOCTY, He 6osee:
0,2 120
0,5 300
1,0 450
3,0 1800
6 HanpsxxeHne Ha BBOAAX Pa3OMKHYTOrO TPeYronbHMKA:
- NPV CUMMETPUYHOM HOMUHANBHOM MEPBUYHOM (BasHOM
HanpskeHu, B, He 6onee,
- NPV NPUNIOXKEHHOM CUMMETPUYHOM NIUHEAHOM HAMPAXEHWUH, 3
Y NOCNEAYIOLEM 3aMblKaHWW OJIHO M3 Qa3 Ha 3emto, B
90-110
7 HoMWHanbHas MOLLHOCTb [JOMNOHUTENIbHOW BTOPUYHON
06MOTKM, COEAMHEHHO B Pa30MKHYTbII TPeYrofbHWK npu 400
HanpsxkeHun 100 B B Knacce To4HOCTH 3, B-A
8 lNpenenbHasd MOLWHOCTL BHE Knacca TOYHOCTH, B-A
-C 1BYMS BTOPUYHBIMY 0OMOTKAMM 1890
-C TPEMS BTOPUYHBIMU 0BMOTKAMM 1200
9 HoMuHanbHas YacToTa, 'y 50
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MpogomkeHne Tabnuupbl 1

10 M'pynna coeanHeHns 06MOTOK
-C 1BYMS BTOPUYHBIMY 0OMOTKAMM
-C TPeMS BTOPUYHBIMU 0BMOTKAMM

Yur/Yn/n-0
Yur/Ynu/Yn/n-0-0

C5-35B, 100BT,
30kOM | 2,4kOMm

11 Tun peancTopoB Ry, Ry, Rs*

* [lonyckaeTca npUMMeHeHWe pyrux TUMOB PE3NCTOPOB C aHANOrMYHbIMW NapameTpamum.

2.2 TpextasHas rpynna TpaHchOpMaTopOB BblEPXKMBAET OHO(A3HbIE METANIMYECKNE
3aMblKaHWs CETU Ha 3eMITHO He MeHee 8 u.

2.3 TpexdasHas rpynna TpaHchopMaTopOB B CETAX C M30/IMPOBAHHOM HEATPanbio MOXET
6bITb NOABEPXKEHa BO3AENCTBMIO (DEPPOPE30HAHCHbLIX MPOLECCOB. BKOYEHWE aKTWBHbIX
COMPOTMBNEHWIA B HEINTPANb NePBUYHbIX OBMOTOK He ABASETCA abCOMOTHO 3DOEKTUBHBIMMY
MEeTOlaMM W He 06ecrneynBaeT MOJHYIO 3alUTy TPaHCOOPMATOPOB AN BCel 06nacty
CyLLLECTBOBAHMSA YCTOWYMBOro heppope3oHaHca.

2.4 TpextasHad rpynna TpaHC(HOPMATOPOB HAMPSHKEHWS MOABEPXKEHA HABIEHUIO
«/I0XHOM 3eMNIN» B CETSAX C 04EHb Manoit EMKOCTbIO (asbl Ha 3emto (MeHee T00HD), noaTomy
He PEKOMEHAYeTCS ee MPUMEHEHWE B CXeMaX, rfle BO3MOXHO AaHHOe ABNIEHNE.

2.5 TpaHchopmaTopbl TpexdasHoi rpynnbl BbINOAHAOTCS C ABYMS YPOBHAMM U3019LMN
«a» unm «6» no FOCT 1516.3-96.

2.6 YpoBeHb YacTuyHblx paspsaos (YP) nsonaumm TpaHcHOPMaTOPOB HE MPEBbILLAET

3HAYEHWI, YKa3aHHbIX B Tabauue 2.

Tabnuua 2
Knacc HanpsxeHus, kB HanpseHus n3amepeHus Jonyckaembiit yposeHs 4P,
4P, kB nKkn
6 72 50
46 20
12 50
10 77 20

2.7 Knacc HarpeBOCTOWKOCTM TpaHChOpPMaTopoB TpexdasHom

rOCT 8865-93.

rpynnbl - «B»

no

2.8 HanpsxeHns KOPOTKOro 3amblKaHWs TpaHchopMaTopoB TPexdasHoi rpynnbl Ha

OCHOBHO/ BTOPWYHOI 06MOTKe knacca TouHocTh 0,5 u Harpysku 75B-A 0,64%, Ha

[0MNOHUTENbHOI BTOPUYHO 06MOTKe Knacca TOYHOCTW 3 1 Harpyaku 100 B-A - 1,83%.
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2.9 TpexdasHas rpynna, NpegHasHa4yeHHas 4ns UCNoNb30BaHNS B CUCTEME HOPMabHON
akcnnyaTaumn AC, oTHocuTes K knaccy 6e3onacHocTvt 4 no HM-001-15.

TpexdasHas rpynna, NpegHasHayeHHass A4S WCMOSb30BaHWA B CUCTEME BaxHOA And
6e30MacHOCTV HOpManbHOI aKkcnayaTauum AC, OTHOCKTCS K Knaccy 6e30nacHoCTH 3 1 MMeeT
KnaccudukaunoHHoe 0603HaueHne 3H no HIM-001-15.

TpexdasHas rpynna, npegHa3Ha4yeHHas 418 MCMONb30BaHWS B CUCTEMe 6e30MacHOCTM
AC, oTHOCUHTCA K Knaccy 6e30nacHOCTM 2 U UMeeT KnaccudukaumnoHHoe o603HadeHne 20 no
HM-001-15.

2.10 TpexdasHaa rpynna TpaHC(OPMATOPOB HaMPSKEHWst CeMCMOCTOKas BO BCEM
AnanasoHe CEeACMUYECKNX BO3AENCTBUIA 3emneTpsiceHnid 4o 9 6annoB no wkane MSK 64
BKJTHOUUTENbHO Ha ypoBHe 25 M no FOCT 30546.2-98 n TOCT 17516.1-90.

TpexdasHas rpynna TpaHCGOPMATOPOB HAMPSHKEHWs Knacca 6e3omacHocT 3 W 4 no
HM-001-15 oTHocuTes K | kaTeropumn ceiicMocToiikocTu no HI1-031-01, TpexdasHas rpynna
knacca 6esonacHoctit 2 no HM-001-15 oTHocuTca K 1 KaTeropun ceiicmocToikocTy no HI1-
031-01.

211 TpexdhasHad rpynna TpaHCHOPMATOPOB HaMpsXKeHWS MO SNeKTPOMarHWTHOM
COBMECTUMOCTU yfoBneTBopseT TpebosaHuam [OCT 32137-2013 ana msgennii IV rpynnbl
NCMOMHEHUA  (KecTKas  9NeKTPOMarHuTHas O6CTaHOBKA) C  KPUTEPMEM  KayecTBa
(OYHKLUMOHMPOBaHNS A, @ TakXe HOpMam WMHAYCTPManbHbIX PafMONOMEX, FapMOHUYECKNX
COCTaBNAOLMX MNOTPE6ASEMOro TOKa, KonebaHuii HanpsXeHus, Bbl3blBaeMblX B CETH,

ycTaHosneHHbIM B TOCT 32137-2013.

3 YcTpoiicTBo

3.1 TpexdasHas rpynna COCTOMT W3 Tpex 3aluTblX SMNOKCWMAHbIM KOMMayHAO0M
ofiHodasHbIx 3a3emnsemMblx TpaHchopmaTopoB 3HOJI-COLL-6(10)-20 u Tpex pesncTopos,
3aKpENEeHHbIX Ha YyCTAHOBOYHON pame.

3.2 [abapnTHble, YyCTaHOBOYHbIE, MPUCOEAMHUTENbHbIE PA3MEPbl M Macca TpexhasHoi
rpynnbl NpuBeaeHbl Ha puc.1.

MpuHUMNManbHas anekTpuyeckas cxema NpuBeAeHa Ha puc.2, 3.

MOHTaXHas cxema CoefJuHeHns PesMCTOPOB NpUBEAeHa Ha puc.4, 5.

6
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3.3 Kaxgablh TH nMeeT KOHTaKT 3a3emMiieHns M8, KOTOpbIA pacnosioxeH Ha kopnyce
TpaHcdopmaTtopa. 3asemieHne pambl  MPOW3BOAMTCA Yepe3 CheuuanbHyr  MaaHky,
MapKMPOBaHHY0 3HaKOM «3EMJIS».

3.4 BblCOKOBONbTHbIA BbIBOA «A» NEPBUMYHON O0OMOTKM BbIMONHEH B BUAE KOHTaKTa C
60ONTOBbIM COEAMHEHNEM B BEPXHEN YaCTU Kaxgoro TpaHcdopmaTopa.

3.5 Kaxpblii TH, BxogsawmiA B cocTaB TpexdasHoit rpynnbl TpaHc(OpPMaTOPOB
HanpsHXeHWs UMeeT Mo f1Be BTOPUYHbIX 06MOTKM, O4Ha U3 KOTOPbIX — OCHOBHas COeMHAETCA
B «3BE3Ay» W NpefHasHayeHa A1 NUTaHWA M3MepUTeNbHbIX NPUOOPOB W Leneit 3alinuTHbIX
YCTPOMCTB, @ BTOpPas — LOMONHWUTENbHAS COELMHAETCH B «PA30MKHYTbIA TPEYrONbHUK» W
CNYXUT NS NUTaHUSA LEeNnei 3allMTHbBIX YCTPOMUCTB WM KOHTPONS U30AsUMK CeT. BO3SMOXHO
ncnonHeHwe TH ¢ Tpems BTOPWYHbIMKA 06MOTKaMM - ABYMS OCHOBHbIMM W OAHOW
A0MNONHUTENbHOM. TpaHchOpMaTOPbl HAMPSXXEHU KOMMAEKTYHOTCA NPO3PaYHbIMU KPbILLKaMY
C  BO3MOXHOCTbIO ~ MAOMOMPOBAHWS AN 3aWWTbl  BTOPUYHbIX  BbIBOAOB  OT
HECaHKLMOHMPOBAHHOro A0CTYNA.

4 PasmelLeHne U MOHTaX

471  TpextbasHyto rpynny  W3MEPUTENbHbIX  TPAaHCGOPMATOPOB  HaMPSKeHWs
3x3HO/-COLL-6(10)-20 yctaHaBnmBatoT B wkadax KPY, KPYH u KCO B COOTBETCTBUM C
yepTexamMu aTUX U3aenni.

KpenneHue yCTaHOBOYHOM pamMbl Ha MECTE YCTaHOBKM MPOWM3BOAWTCA C MOMOLLbHO
yeTbipex 601TOB KpenneHus M10 yepes 0TBEPCTUSA B LUBEEPAX.

4.2 Tlpn MOHTaKe HeobXOAWMO CHSATb OKCUAHYH MAEHKY C MEPBMYHbIX KOHTaKTOB
TpaHchOPMaTOPOB ¥ C NOABOAALLMX LWH abpa3nBHON CandeTKo.

4.3 CoefMHeHNe OCHOBHbIX BTOPWUYHbIX OOMOTOK B «3Be3Ay» M [OMOAHWUTENbHbIX
BTOPWYHbIX 06MOTOK B «TPEYrOIbHNK» NPOU3BOANTCSA HAa MECTE MOHTaXa 31eKTPOYCTaHOBKM
COT/1aCHO 3NEKTPUYECKOI CXeMe, NPUBEAEHHO Ha puC.2, 3. MOHTaX NPOU3BOANTCA MEAHbIMU
NpOBOJaMM CEYEHUEM He MeHee 1,5 MM,

4.4 YcTaHOBKA M MNOACOEAMHEHME PE3UCTOPOB MPOM3BOAMTCS Ha MECTe MOHTaxa
3/1EKTPOYCTAHOBKM COrNacHO MOHTaXHOW Cxeme, npuBedeHHOW Ha puc. 4, 5. [lepej

NPpUCoeAMHEHMEM 3aMePUTb COMPOTUBNEHME PE3NCTOPOB MOCTOAHHOMY TOKY. OHO A0NXHO
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COOTBETCTBOBATb HOMMHANIBHOMY 3HAYEHWIO, yKa3aHHOMY Ha KOpMyce Pe3ncTopa, C 0MyCKoM
t 5%.

4.5 MpoBofa, NpUCoeanHAEMbIE K BTOPUYHbIM BbIBOAAM TpaHCHOPMATOPOB, AOMXKHbI
BbITb CHabXeHbl HaKOHEYHUKAMW UK CBEPHYTHI B KOMbLO NOA BUHT M6 1 06YKEHDI.

MakcuManbHOe ceyeHne NprUcoeamHAEMbIX NPOBOAOB AOMKHO GbiTb He 60see 4 MM?,

CeyeHnie NpUCOEAUHAEMBIX LWWNH BbICOKOBOMbTHO 06MOTKM AOMXKHO 6bITb HEe MeHee
20 Mm% [In9 3alUMTbl OCHOBHbIX BTOPUYHbIX OBMOTOK PEKOMEHAYETCS MPUMEHSATb
TpExdasHble aBTOMaTbl Ha HOMWUHANbHbIA TOK 2,5 A, CHaBXEHHbIE KaK 3NeKTPOMArHUTHbIM
pacuenuTeniem ¢ ycTaBKom 3,5 luow, TaK M TEMOBLIM PAcLENUTENEM C BbIAEPXKOA BPEMEHMH,
3aBUCALLEN OT BENNYMHBI TOKA.

4.6 [Ina 3aWmnTbl AONOAHUTENBbHON BTOPUYHO OBMOTKW PEKOMEHAyeTcs MpUMEHSTb
aBTOMAT Ha HOMUHaNbHbIA TOK 1,6 A, CHaGXEHHbI Kak 31eKTPOMarHUTHbIM pacLennTenem c
yCTaBKOM 3,9 lyom, TAK W TEM/IOBLIM pacLenuTenemM C BbIAEPXKKOA BPeMEHU, 3aBUCALLER OT
BEJIMYMHbI TOKA.

47 [nd  noBbllleHWS  aHTUPE3OHaHCHbIX CBOWCTB  Tpexdas3Hoit rpynnbl B
JOMNONHUTENbHYH 06MOTKY, COEANHEHHYHO B PA30MKHYTbIA TPEYTOMbHUK U UCNONb3YEMYHO ANS
KOHTPONSA W30MALMM CeTH, AOMYCKAeTCH BKIIHOYATb PE3UCTOPbl COMpoTUBAeHneM 25 Om
(400 BT), paccuuTaHHble Ha AnMTeNbHOE NpoTeKaHue Toka 4 A.

48 Tlpn o06paTHOM YepefoBaHWW (a3 CcOXpaHseTca  paboToCnoCOBHOCTb U
rapaHTUpyeTCcs HOMUHaMbHbIA KNacC TOYHOCTW TpexdasHoW rpynmbl, T.K. B KOHCTPYKLMM
TpaHc(hOPMaTOPOB OTCYTCTBYET KOMMNEHCALIUS YrNOBON NOTrPEeLIHOCTY.

5 MapkwvpoBKa ¥ nnoM6upoBaHue

5.1 Kax bl TpaHchopmaTop MMEeT nacnopTHY0 Tabamyky no MOCT 1983-2001.

5.2 MacnopTHas Tabnuyka TpexhasHoii rpynnbl pacnonoXeHa Ha MeTanIMYeCKon pame.

5.3 Bsogbl 06mOTOK TpaHchopmaTopoB 0603HA4alTCs B COOTBETCTBUM C
[OCT 1983-2001 n TY 3414-197-15356352-2013:

- BbICOKOBO/IbTHbIE BBO/bl NEPBUYHBIX 0BMOTOK — A;

- 3a3eMAIsieMble BBO/bI MEPBUYHBIX 06MOTOK — X;

- BBO/lbl OCHOBHbIX BTOPUYHBIX 0BMOTOK: C OAHOW 06MOTKOIA - 8, X; C IBYMS 06MOTKaMu —

ay, X1, dz, X2,
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- BBOAb! A0MOHUTENbHbIX BTOPUYHBIX 0BMOTOK: @z, Xg;

5.4 MapkwupoBka TpaHcnopTHoM Tapbl — no [OCT 14192-96 HaHeceHa HenocpeLCTBEHHO
Ha Tapy.

6 YnakoBKa, TpaHCMopTUPOBaHMWE U XpaHeHe

6.1 TpaHcdopmaTopbl TPAHCMOPTUPYHOTCA YymakoBaHHbIMM Ha noadoHax 800x1200
NHO6bIM  3aKpbITbIM BWAOM TPaHCMOPTa B YCMOBMAX TPaHCMOPTMpOBaHMA no rpynne C
cornacHo 'OCT 23216-78.

YCTaHOBKA MOAAOHOB C  TpaHchoOpmaTopamm B HECKOMbKO — fIPYyCOB  Mpu
TPAHCMOPTMPOBAHWUN U XPaHEHUM KaTeropuyecku sanpeLlaeTcs.

6.2 Ycnosus TPaHCMOPTMPOBaHWS  TpaHC(OOPMATOPOB B YaCTW  BO3AENCTBUSA
KNMmaTnyeckmnx (GakTopoB — MO rpynne ycnoswuii xpaHenns 5 uan 6 FTOCT 15150-69 ang
UCTIONHEHWA Y unn T COOTBETCTBEHHO.

6.3 XpaHeHue W CKNagupoBaHue TpPaHCHOPMATOPOB [AOMKHO MPOM3BOAMTHCS B
3aKPbITbIX MoMelleHnsx. MpK XxpaHeHWn TpaHCHOPMAaTOPOB [AOMKHbI GbiTb MPUHATLI MEPbI
MPOTMB BO3MOXHbIX MOBPEXAEHNNA.

6.4 Tpn TpaHCNOPTMPOBAHUM M XpaHeHUW TpaHcHOPMATOPOB HeOOGXOAMMO M3beratb
Pe3KOi CMeHbl TeMnepaTyp, 0COBEHHO Pe3KOro OXNaxaeHuns.

6.5 Cpok xpaHeHust TpaHchopMaTOpOB 683 NepeKoHcepBaLmMK 3 rofa. PackoHcepBaLnio
NPOBOAMTL MPOTMPAHMEM BETOLIbIO, CMOYEHHOA MajoBA3KUMM Macnami, OGeH3NHOM-
pacTBOPUTENEM [19 PE3MHOBOM MPOMBIWIEHHOCTU UMW PaCTBOPUTENSMI C NOCNEAYIOLLMM
06/1yBaHWeM TensbiM BO3AYXOM UK NPOTUPAHMEM HACyXO.

6.6 Heobxomo cobntofaTh Cefylime TpeboBaHMs K NPOBeEHNIO TakenaxHbix paboT
W CTPOMOBOYHbBIX MEXGHWU3MOB:

CTpONOBOYHbIA MexaHusM [O/MKEeH OCYLECTBAATL HAAEXHbIA 3axBaT B YETbIPEX,
cneLmanbHo NpeayCMOTPEHHbIX, MeCTax /15 TakenaxHblx paboT.

CTpONOBOYHbIE KPHOKM AOMKHbI METH 3aMKOBbIA MEXaHU3M.

MoabEM, CNYCK, NepeMeLLEeHNe N3aennsa NPOU3BOANTb NNABHO, KOHTPOANPYS OTKIIOHEHWE

W3LENNS 0T BEPTUKANbHOTO NonoxeHns. OTknoHeHue 6onee 10 rpadycoB HE JOMYCKAeTCa.
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7 Mepbl 6e3onacHocTy

7.1 KOHCTpyKuMs, MOHTax 1  aKcnayaTauuss  TpaHcOpMaToOpoB  A0MKHA
COOTBETCTBOBATb TpeboBaHusm 6esonacHocTy no MOCT 12.2.007.0-75, FTOCT 12.2.007.3-75,
«[1paBMnam TeXHWYECKO 3aKcnayaTaunn 31eKTPOyCTAHOBOK MoTpe6uTeneiis, «[paBunam
TEXHWYECKON 3KCMayaTauum 3NeKTPUYECKMX CTaHuuiA u ceTeir Poccuitckoin ®enepauum»
(P 34.20.501-95), «MpaBunam ycTpoiicTBa 3NeKTPOYCTAHOBOKy, «[paBuna no oxpaHe TpyAa
Npu sKCnyaTauum 3neKTpoycTaHoBOK».

7.2 TpeboBaHus 6e30MnacHOCTV Npu uenbiTaHusax no FOCT 8.216-88 u TOCT 12.3.019-80.

7.3 I1o cnocoby 3aluThl YeNoBeKa OT MOPAXEHWUs 3NEeKTPUYECKM TOKOM TpexdasHas
rpynna W3MepuTenbHbiX TpaHCHOPMATOPOB HAMpsKEHWs OTHOCWUTCA K Knaccy «I» u
npefHa3HayeHa AN YCTaHOBKY B HELOCTYMHbIX MECTAX WM BHYTPU APYrUX USAENUA.

7.4 Tpon3BoacTBO paboT Ha TpexdasHoii rpynne 6e3 CHATHS HanpsXKeHUS C NePBUYHbIX
06MOTOK He [J0MyCKaeTcs.

8 MNoarotoBka kK paboTe 1 Nyck

8.1 MpoBepKa TEXHUYECKOrO COCTOAHMSA

8.1.1 lpoBepka TEXHWYECKOro COCTOSAHMSA, MOATrOTOBKa K paboTe M aKcnayaTauus
TpexdasHoii rpynnbl 3x3HOS1-CILL-6(10)-20 Npon3BOAUTCA B COOTBETCTBUN C TPEGOBAHUSMM
«[lpaBUN  TEXHMYECKOW 3KChyaTauum 3SNeKTPUYECKUX CTaHUMIA W ceTelt Poccuitckoit
Oepepaumn» (PO 34.20.501-95), «[paBun  ycTpoiicTBA  9NMEKTPOYCTAaHOBOK» U
P 34.45-51.300-97.

8.1.2 YpanuTe KOHCEPBALMOHHYIO CMasky C KOHTaKTHbIX MOBepXHOCTel. B cnyyae
NOSIBNEHUS KOPPO3MMW 384UCTUTD.

8.1.3 lNepen BBOAOM B 3KcnnyaTaLWto TpaHchopMaTopbl TpexdasHoi rpynnbl AOMXKHbI
6bITb NOABEPrHYTbI UCMbITAHWUAM B COOTBETCTBUM C Pa3AenoM «TexHUYecKoe 06CayKNBaHMES
HACTOALLIEr0 pyKOBOACTBA N0 3KCNyaTauum.

8.1.4 Tlepeq nNpOBeAEHWEM UCMbITaHWA 0653aTENLHO [OMXKHbI  ObiTb  CKpYyYeHbl
3a3eMAAIOLLINE BUHTbI CO BTOPMYHbIX BbIBO/AOB.

8.1.5 [MpoM3BECTM MOHTaX Pe3UCTOPOB W BTOPUYHBbIX Leneid. 3a3eMnnTb BbIBOA

BTOPWYHOW 06MOTKM COrNacHo Cxeme, NpuBeeHHO Ha puc. 2, 3, 4, 5.

10
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8.1.6 BHMMAHWE! CymmapHble CMMMETPUYHbIE NUHEWHble (PasHble) Harpysku,
NOAK/IOYEHHbIE K BBOAAM OCHOBHbIX BTOPWYHbLIX O6MOTOK, COEAMHEHHbIX B «3BE3Ay» He
AO/MKHbI MPeBbIWaTh HOMMHANbHOA MOWHOCTM AaHHbIX OBMOTOK B 3afaHHOM KJfacce
TOYHOCTM B COOTBETCTBWM C Tabn.1. B NpOTMBHOM CyyYae MOTPELLHOCTY MO HANPSXXEHMIO W
YrnoBble MOrpelHOCTH MPEBbLICAT Npedenbl 40MyCKaeMblX MOrpelHOCTeR Ans 3afaHHoro
Knacca TOYHOCTH, 1 TpaHchopMaTopbl, BXoAsLMe B TpexdasHyto rpynny, nepeiiayT B 6onee
HU3KWI KNacc TOYHOCTM.

8.2 BktoyeHue

8.2.1 BkntoyeHne TpexdasHoA rpynnbl TpaHCHOPMATOPOB HaMpSXKEHUS B CETb
paspeLllaeTcs NPOBOAUTL TONYKOM Ha MOSHOE HanPsHKEHNe.

8.2.2 Tlocne BKMOYEHMA HEOGXOAMMO MPOBEPUTb BEMUYMHBI (a3HbIX W AUHEAHBIX
HaNPSHKEHWA, HanpsXKeHne HebanaHca.

Mpu oTcyTCcTBMM 0HO(DA3HOr0 3aMblKaHWs Ha 3eMJTH0 HampsxeHne HebanaHca 3U, Ha
BBOAAx Pa30MKHYTOrO TPEYroflbHWKa a; — Xz He AOMKHO npeBbiwaTtb 3 B. YBenuyenue
HanpsbkeHWst HebanaHca cBblille 3 B roBOpUT 0 HECHMMETPUI BasHbIX HaMPSKEHWIA B CETMW.
OTCyTCTBME HaMpshkeHus HebanaHca CBMAETENbCTBYET O KOPOTKOM 3aMblkaHuM BO
BTOPWYHbIX  Liensx, KOTOpoe chedyeT YCTPaHWTb BO  M36exaHne MNOoBPEeXAeHNS

TpaHchopMaTopoB.

9 TexHUYeCKoe 06CYXNBaHUE

9.1 MMpu TexHU4YeckoM 06CAYXMBaHMM TpexdasHoi rpynnbl  TpaHchOpMaTopoB
HanNpsXeHWst Heo6xoAMMO CoboAaTh NpaBuna pasaena «Mepbl 6e30MacHOCTHY.

9.2 TexHuyeckoe 06CHYyXWBaHWE NPOBOAWUTCH B CPOKW, NPEAyCMOTPEHHble And
YCTaHOBKM, B KOTOPYIO BCTpauBaeTcs TpexdasHas rpynna TpaHCGOopMaTOpPOB HanpsxXeHNs.

9.3 TexHn4eckoe 06CNyXMBaHUe NPOBOANTCA B CReAytoLieM 0B beME:

- OYNCTKaA MOBEPXHOCTHU TpaHC(DOpMaTOpOB OT NMbIIN U TPA3K,

- BHELLUHWIA 0CMOTP TpaHC(OPMaTOPOB 1 Pe3NCTOPOB HA OTCYTCTBUE NOBPEXAEHWIA,

- MpoBEpPKa 60NTOBbIX COE,D,I/IHEHI/IVI KpenneHna TpaHC(i)OpMaTOpOB K yCTaHOBOHHOVI pame;

- NPOBEPKa HAAEXXHOCTN KOHTAKTHbIX COG,E[VIHGHI/IIZ;

- ucnbiTaHusa B o6bemax cornacHo P/1 34.45-51.300.

1
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9.4 PekomeHfaLmmn No METOAAM KOHTPONS:

- M3MEpeHMe  COMPOTUBIEHMS  U30NAUWMM  MEepPBWYHOA  0BMOTKW. [lpoBoaMTCA
merommeTpom Ha 1000 B. ConpoTuBneHne AoMKHO 6biTb He MeHee 300 MOw;

- M3MepeHue  COMPOTMBAEHMS  M30AAUWMM  BTOPUYHBIX  06MOTOK. [lpoBOAMTCA
merommeTpom Ha 1000 B. ConpoTuBneHne A0MKHO 6biTb He MeHee 50 MOw;

- WCMblTaHWe  3MeKTPUYEeCKOA  MPOYHOCTWM  M30MAUMM  BTOPUYHBIX  OBMOTOK
TpaHC(HOPMaTOPOB OTHOCWUTENBHO 3EMAM W APYrHUX 0BMOTOK NPUIOXKEHHBIM OAHOMUHYTHBIM
HanpsKeHWEM NPOMbILLIEHHOK YaCTOTbl, paBHbIM 3 KB;

- MCMblTaHWe  SNEKTPUYECKOA  MPOYHOCTM  WM30AALUMM  MEPBUYHOA  0BMOTKM
TpaHchOPMaTOPOB MHAYKTUPOBAHHBIM HanpskeHnem 28,8 kB v 37,8 kB ans knacca nsonsauum
6 n 10 KB cooTBeTCTBEHHO, NOBbIWEHHON YacToTol 400 Ny B Teyenne 15c. McnbiTaHue
3NEKTPUYECKON MPOYHOCTY M30NALMM NEPBUYHON OOMOTKM TPAHCHOPMATOPOB NPUIOXEHHbBIM
HanpshxeHnem 28,8 kB v 37,8 KB kaTeropuyecku sanpeLlaercs.

MpumeyaHme: pn OTCYTCTBWN Y NOTPEOUTENEA NCTOYHMKA HANPSKEHWS MOBbILLIEHHOV
4acToTbl, UCMbITaHKe TpaHCHOPMATOPOB Y NOTPEBUTENS MHAYKTUPOBAHHBIM HanpsKeHWEM
JonyckaeTca npoBoAuTb Npu yactoTe 50 U NPUNOXEHHBIM HaMNpsXXeHWem He Bbiwe 1,3
HOMWHANbHOIO NPU ANUTENBHOCTMU BbIAEPXKKM T MUH.

- N3MepeHne COMpOTMBIEHMA 0OMOTOK MOCTOSHHOMY TOKY. Pe3ynbTaTbl U3MepeHuii B
aKcnayaTaUmn AOMKHbI 6biTb NPUBEAEHBI K TEMNEpaType 3aBOACKMX UCMbITaHUiA, NOC/e Yero
NPOBOAMTCA CPaBHEHWE CO 3HAYEHWsIMK, YKasaHHbiMW B nacrnopte. 10 MNOyYeHHbIM
pesynbTaTtaM Npon3BOANTCSA KOHTPOSb LENOCTHOCTU NPeAoXpaHnTens;

- UISMEpEHKe NOTepb 1 TOKa X0N0CTOro XoAa.

[MpoBepKa NpousBOAUTCA NyTEM 3aMepa BeNYMHbI TOKA U NOTEPb XON0CTOro X04a npu
HOMWHANbHOM HanpsXkeHuu. [1ng 8T0ro ogHo(a3Hoe HOMUHaNbHOE HamnpsXXeHue NoAaeTcs
nooyYepeHO Ha COOTBETCTBYHOLLME BBO/AbI BTOPUYHbBIX 06GMOTOK.

BbICOKOBONbTHbIE BBOAbI A MNEPBMYHBIX OOMOTOK [OMKHbI 6blTb PA30OMKHYTbI, a
3a3emMgeMble BBOAbI X — 3a3eMJIEHbI.

[lonycTMMOe OTKNOHEHWE OT AaHHbIX, yKadaHHbIX B nacnopTe He 6onee 10%.

9.5 PesynbTaTbl M3MepeHW no n. 9.4 3aHOCATCA B MPOTOKON U CPaBHMBAOTCA C

3aBO/ICKMMM [JaHHbIMM, YKa3aHHbIMW B NacnopTe Ha TpexdasHyto rpynmy.
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9.6 TpaHcdopmaTopsbl, Bxoaswme B TpexdasHyto rpynmny, B aKCnayaTauuu nognexart
nepuoanyeckoit nosepke no metoguke 'OCT 8.216. MexxnoBepoyHblii nHTEpBan — 12 ner.

9.7 TpaHcdopmaTopsbl, BxoAsLme B TpexdasHyto rpynmy, He NoANexaT peMOHTY.

CpeaHsaa HapaboTka o oTkasa — 2,0-10%y.

Cpok cnyx6bl TpexdasHoii rpynnbl — 30 ner.

9.8 BblleALniA 13 CTpos TpaHC(hopMaTop NOANEXMUT 3aMEHE Ha UCMPaBHbIA.

9.9 Mocne 3ameHbl TpaHCGOpPMaTOpa HE0BX0AMMO NPOU3BECTM NPOBEPKY N0 M. 9.4.

9.10 B cny4yae 06Hapy)eHWUs1 NOBPEXAEHWA PE3UCTOPOB OHW MOANEXaT 3aMeHe Ha
aHanornyHble.

9.11 MocnenpofaxHoe 06CayXMBaHMe

9.11.1 Ana nonyyeHus noboit HGOPMaLMK UK NPOBEAEHNS 3aMeHbl KOMMAEKTYIOLLMX
AeTaneit KOHCTPYKUMM Npu 0BpalleHnn B CEPBUCHBIA OTAeN CneayeT ykasaTb CBefieHNs 13
3aBO/ICKOI Tabnnyky TpaHchopmatopa (hoTo), NPUNoXNUTL NAacnopT U3genus.

9.11.2 B cnyyae BbIxoAa 13 CTPOSA TpaHchopmaTopa AN NPOBEAEHUSA pacCnefoBaHus
aBapuu Ha SHepreTM4yeckom 06bekTe TpebyeTca NpeAcTaBNUTb CONPOBOAUTENBHOE MUCbMO C
YKa3aHVEM HVKE NEPEUNCTEHHO MHQOPMaUMU N NPUAOXKNTb JOKYMEHTI:

- Konuto nacnopTa TpaHcdopMaTopa unn GoTo NacnopTHOW TabANYKY;

- MOrofiHble YCnoBust paBoTbl HA MOMEHT BbiXOAa M3 CTPos (B TeyeHun 3 CyToK),
reorpauyeckoe onucaHue MecTa yCTaHOBKY;

- B KakoM 060py0BaHMIN YCTaHOBNEH TPaHCHOPMATOP, ro KaTeropus pasMeLleHus;

- [NaBHas cxema 06bekTa, ykaszaTb MOAKIHOYEHHbIE K TpaHCHOpMaTopy O6BEKTH
(yKasaTb HasHayeHue TpaHchopMaTopa);

— YKasaTb UCNOJb3yeMble 3alnTbl TpaHCHOPMATOpa 1 yCTaBKM 3aLLMT;

— [IOKYMEHT, NOATBEPXAatOLLNA OTPabOoTKY 3aliMT B MOMEHT aBapuy;

- PErMCTPOrpammy (Harpysku, TOKM 1 HANpsXXeHUs B MOMEHT aBapum) B YHUBEPCA/bHOM
dhopmate cometrade (.cfg) unm signw;

- akT ¥ TNPOTOKOA BbIxofa W3 CTPOsS TpaHchopmaTtopa, NOATBEPXAAMOLLNIA
HEeNCNPaBHOCT;

— aKTbl 1 NPOTOKOJIbI NYCKOHANaA04HbIX paboT;

— aKT BBOJja B 3KCnyatTauuio,

13
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- LBeTHble hoTO ¢ MecTa aBapuu (MeCTO YCTaHOBKM, TpaHchopmaTop, AedekT);

— BbIAEPXKM 13 ONEpPaTUBHOrO XypHana;

- aHanM3  MNpUYMH  aBapuW, NpOoBefeHHbI 3akasuMkoM (B COOTBETCTBUWM C
nocTaHoB/ieHneM npaButenbcTBa N°846 «[lpaBuna paccnefoBaHWs NPUYWMH aBapuil B
9NEKTPOIHEPrETUKED);

- HapaboTKa B Yacax [0 aBapui;

- COBMECTHO C TpaHCGOPMaTOpOM, Bblllefliee M3 CTPOs 060pyAOBaHWe (Harpyaka,
3alNTbl) B X0A€ aBapuu;

- hopmynsp HecooTBeTcTBUA (CM. MpunoxeHue A).

10 YTunusaums

TpaHcdopmaTopbl HaNpPsXKEHUS He TOKCWUYHbI B TOTOBOM BMAe. [1pu OTCYTCTBMM
HanpshXeHUs Ha NepBUYHOI 0BMOTKE TpaHchopMaTOpbl He NPeACTaBAMOT ONacHOCTW Ans
XW3HW, 300POBbSA OMEN 1 HE HAHOCAT BPea OKpYXKatoLLel cpefe.

Mo ncTeyeHWM cpoka Cnyx6bl M3fenne NOANEXWT YTUAM3AUMM Ha OBLLEMNPUHATHLIX

OCHOBaHMAX.

14
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PucyHok 2 - lMpuHuMnnanbHas anexkTpruieckas cxeMa CoOeAMHEHNS 06MOTOK TpexdhasHoi
rpynnbl M3MepuTenbHbIx TpaHchopmaTopos 3x3HOJI-CILL-6(10)-20 ¢ ABYMS BTOPUYHBIMMU

06MOTKaMm

16



Tpexgasras 2pynna

/ ISHOA-CIU-6(T0/

fo. YTY Y

0PT.142.206.P3 nam. 1

/7 K L: Pexomendyemcs BoepHymes
Tx, ' “a, Burm sasernenus Mox20
e
T Y \—GLOH— Henu uameperus 1
7

Xi 4,
7}_/ 3 Pexorerdyemcs Bbepryms
el Bumm sazemnenus Mox20
2 i

e uameperus 2

Pexorerdyemcs BbepHyms

Burm 3azemnesus Mox20

Llenu kowmpong
U30/sUUY Cemy

PucyHok 3 - lMpuHUMnnanbHas anekTpuieckas cxeMa CoeAMHEHNsT 06MOTOK TpexMhasHoi

rpynnbl U3MepuTenbHbIX TpaHchopmaTopoB 3x3HOM-CILL-6(10)-10 ¢ TpeMst BTOPUYHBIMY

06MOTKaMMU.

17



0PT.142.206.P3 nam. 1

N noa

Hamerobane Geman

KoA tia

e, wnm

& KA

BB

~

FPR3LIEmop ROCHOSHHA NE0B0a4HAL

{5-358 100 24 «0v

J

L5358 100 30 kv

imxa MEx 195

Bmynka

Simyikd C pezsiod

/axa ME-THEOIE TOCT 5916-70

Ulazda ABOLOTE FOCT 137179

SV [SN [N N FWR NS

Uioe 8657015 TOCT 6402-70

[SV] LEV) ANV LSV ANV N

[Tpolod (B vz-L S b M

£ dima BmopusHemy OOMOTKAMY

165

£ MOeMs BmapiHbiM OOMOMKGMY

PucyHok 4 - YcTaHOBKa pesucTopoB

18



0PT.142.206.P3 nam. 1

4
n1 6

\ S
Kbmhuﬁg X \§ . \0 K nnacmuHe

S P, yemawobiu
: :T ’92 \ £ pesucmapa

oo i, K Buibody "X"

K Buifiody “X”

ISHOA-CIU-6(100-10011 12) \3 inl
oz Pacnonoxenue L Kon.,wm i, % -
i 2 Bmop.odm ; i,
1 Om peaucmopa 8o naockocmu ucmesafku 60+3 3
2 120+3 1
3 Om Beiboda “X" do pe3ucmopa 18043 1
4 80+3 1 R.
o 5 Om peaucmopa R1 do pesucmapa R2 18043 1 3
6 Om pesucmapa R2 do pe3ucmopa R3 36043 1
n SHON-CIU-6(10)-20121 22) n1
# o Pacnonoxenue M queamy Kon.wm £t *\N\
” 2 Bmop.odm. ' 1 S
1 Om pe3ucmopa do maockocmu ycmenabiku 60+3 3 & e
2 30043 1 nr
3 Om Beiboda “X" do peaucmopa 390+3 1 K naocmure
K nnacmure L 70+3 1 ycmarobku
ycmarobku 5 Om pesucmopa R1 o pesucmapa R2 18043 1 REsHEning
pesucmopa 6 Om peaucmapa R2 do peaucmopa R3 36043 1

1 MNpoBod nasme k peaucmopam npunoem [10C-40 TOCT 21931-76
2 Ha npabodax no3.1 BenoAHumb C 00HOO CMOPOHLI Nem/i

nod wnunbky M8.

3 Ha npobodax no32 u 3 BuiNoAHUMB C 0BHOU CMOPOHbI NEmA
nod Busm M5

4 OcmansHele koHusl npobodob 3auucmums Ha 20 MM U 3aaydumb
npunoem MOC-40 FOCT 21931-76.

5 Mecma naek nokpsimb Adkom HL-134 TY 6-10-1291-721V T3
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8.4

. HeBepHblii (He opraH13oBaH)
MOHTaX CU/IOBbIX Liene

8.4.1. HeBepHasa Cxema MOHTaxa

lMpunoxeHue A
dopMynsap HECOOTBETCTBUS
N [Tapametp 3anoHAeTCs KANEHTOM:
1 OpraHusauwus/pervoH
2 OO, KoHTaKT
3 Homep 3akasa
4 S/n [laTa v Bpems
06HapyXeHus
B nyTu
Mpuémka
MoHTax
5 3ran o6HapyxeHus, gata
MycKoHanagouHble paboTbl
Jkcnnyartaums
locTaraHTUNHbI
6 N3penne
7 30Ha BO3HWKHOBEHWS
8.1.1. He pabotaer
81 8.1.2. PaboTaeT HeBEpHO (HEKOPPEKTHO)
. KT BCTPOEHHOT
flecpeKT BCTPOEKHOTO 8.1.3. HecooTBeTCTBME XapaKTepUCTHK
MIOKYMIHOTO 060PYAOBAHHS, 8.1.4. MexaHn4eckoe NoBpexaeHue
npouseoacTea He CILL = PEXA
8.1.5. [ledeKT NOKpbITUS
8.1.6 ACTEK CPOK roHOCTK
8.2.1. OTcyTCcTBME CXEM, NACMNOPTOB U T.11.
8.2.2. OTCyTCTBYE NACNOPTHbIX Tabnuyek
8.2. [lokyMeHTaums
8.2.3. HecooTBeTCTBYE CXEM, NACNOPTOB M T.MN.
[N
= 8.2.4. HecoOTBETCTBME NACNOPTHbIX Tabnnyek
@
E 8.3.1. OTCyTCTBME KOMMIEKTYHOWUX
@ 8.3 HekommnieKkTHaa NocTaBKa 8.3.2. He cooTBeTCTBYET YKas3aHHOMY B KB (T3)
o
8 S 8.3.3. OtcyTeTayeT B KB
T
=
=
m

8.4.2. MOHTaX He Mo Cxeme

8.4.3. HEKQYeCTBEHHbIN MOHTaX

8.5

. HeBepHbilit (He opraHin3oBaH)
MOHTaX BTOPUYHbIX Lienei

8.5.1. HeBepHas Cxema MOHTaxa

8.5.2. MOHTaX He Mo cxeme

8.5.3. HeKaYeCTBEHHbI MOHTaX

8.6

. NedekT obopyaosaHusa CILL

8.6.1. He pabotaer

8.6.2. PaboTaeT HeBEpHO (HEKOPPEKTHO)

8.6.3. HeCOOTBETCTBME XapaKTEPUCTUK

8.6.4. MexaHu4eckoe NoBpexeHue

8.6.5. [lebeKT NOKpbITMS
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MpoaonxeHne hopMynsapa HECOOTBETCTBIA

8.7. HecobntopeHme cpokoB
NOCTaBKM

8.8. MiHoe

OnucaHue HeCOOTBETCTBIS B CBOBOAHON hOpME:
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