onektpoTok.ru : JokymeHTsl : MY - MY 7 nsgaxue. nasa 1.8. Hopmebl np... Ctp. 1 13 57

2nexTpo Tokru

INEKTPHYEC TED ECEM

Anekmpuka, 3/71eKMPOMOHMaX. J3/1eKMpPOMOHMaXxkHblie pabomsbi /110600 CrioXHOCMU 8
keapmupe, oghuce, Ha Oaye. bpuzada npogbeccuoHaslbHbIX 3M1eKMPUKO8 8bIMNoaHuUm
31eKMpPOMOHMaXxHble paboms! 10bol crioxxHocmu Ha 0ayax, 8 Kommedxxax, Keapmupax
unu oghucax, ydumsieass uHousuoyasibHble nompebHocmu U (bUHAHCO8bIE 803MOXXHOCMU
3aKasyuka.

HokymeHmb! [nasHas

NPABUIA YCTPOUCTBA 3NIEKTPOYCTAHOBOK
CepbMoe nspgaHue
Pasgen 1

OBLUUE NMPABUIA

Maga 1.8. Hopmbl NpueMo-cAaTOYHbIX UCNbITAHUN

YTBEPXOEHbI npukazom MunaHepro Poccumn ot 09.04.2003 N 150

Mpeaucnosue

MpaBuna yctporictBa anekTpoyctaHoBok ([MYJ) ceabmoro m3gaHus B CBSI3U C ANUTENbHbIM CPOKOM MepepaboTku
BbINyCKATCA M BBOASTCA B [OEWCTBME OTAENbHbIMM pasdenaMu W rnaBaMu Mno Mepe 3aBeplueHus paboT no wmx
nepecMoTpy, COrMnacoBaHWI0 U YTBEPXKOEHUIO.

HacTtosawumi Beinyck cogepxuT rnasy 1.8 "Hopmbl npreMo-caaTouHbIX ucnbitTaHni" pasgena 1 "O6wme npasuna”.

nasa 1.8 noarotoBneHa OAO "3OnekTpoueHTpoHanagka" c y4yeTtom TpebGoBaHW/A rocy4apCTBEHHbIX CTaHAapTOB,
CTPOUTENBHBLIX HOPM M MpaBuIl, peKOMeHAauni psga MOHTaXHO-HaNagouHbIX opraHm3aumii. MNpoekT rnaBbl pacCMOTPEH
paboyert rpynnon 1 npeactasneH K yTeepxaeHunto [ocaHeproHaasopom MuHaHepro Poccuu.

TpeboBaHus [NpaBun ycTpoWCTBa 3MNEKTPOYCTaHOBOK 06si3aTenbHbl ANs BCEX OpraHvM3auui He3aBMCUMO OT opMm
COBGCTBEHHOCTU U OpraHM3aLMOHHO-NPaBOBLIX (GOPM, a Takke ANs (PUUMYECKUX UL, 3aHSATbIX NPEeAnpUHUMAaTENbCKOM
peatenbHocTblo 6e3 06pasoBaHUs OPMANYECKOro NuLa.

C 1 ceHTs16psa 2003 ropa yTpaymBaeT cuny rnaea 1.8 MpaBun yCTponCcTBa 3NEKTPOYCTAHOBOK LLECTOrO N34aHus.

Oowue nonoxeHus
1.8.1. OnektpoobopynosaHme o 500 kB, BHOBb BBOAMMOE B 3KCMyaTauuio, OOMKHO OblTb NOABEPrHYTO NPUEMO-
COATOYHbIM UCMbITAHUSIM B COOTBETCTBMM C TpeboBaHUAMM HacToswen rnaebl. [lpneMo-caaTovHble  UCMNbITaHUA
pekomeHayeTcs NpoBOAUTL B HOPMarbHbIX YCIOBUSIX OKpYXKatoLlen cpeapl, yKadaHHbIX B roCyJapCTBEHHbIX CTaHOapTax.

|_|pl/l nposegeHun npmemo-caoaToYHbIX ncnbiTaHum 3J'IeKTp0060py}J,OBaHI/IF|, HE OXBa4Y€HHOro HacTtodwnMmn Hopmamu,
crnenyeTt pykoBoaACTBOBATbLCA MHCTPYKUMAMU 3aBO0B-U3rOTOBUTENEN.

1.8.2. YcTponctea penerHon 3alimTbl U 3NEKTPOaBTOMATUKM Ha 3MEKTPOCTaHUMSAX M MNOACTaHUMAX MPOBEPSHTCA Mo
WHCTPYKLUSIM, YTBEPXKAEHHBIM B YCTaHOBIIEHHOM MOPSsiAKe.

1.8.3. lNMomMumo wucnbITaHUIN, NpegyCMOTPEHHbIX HACTOSALWEW MaBoW, BCe 3neKTpoobopyooBaHWE [OOMKHO MNpPONTU
npoBepKy paboTbl MEXaHNYECKON YacTu B COOTBETCTBUM C 3aBOACKUMU Y MOHT@XXHBIMU UHCTPYKLUSIMU.

1.8.4. 3aknioyeHne O NPUrOAHOCTM 00OpPyAOBaHWS K SKCNnyaTauMum OaeTcs Ha OCHOBaHMM pe3ynbTaToB BCEX
MCNbITaHWUN U N3MEPEHUIN, OTHOCALLMXCS K JaHHOW eanHULe 060pyaoBaHus.

1.8.5. Bce mn3mepeHusi, ucnbiTaHus n onpoboBaHWsi B COOTBETCTBUM C AEWCTBYIOLMMU HOPMAaTUBHO-TEXHUYECKUMN
OOKYMEHTaMu, WHCTPYKUMSMU 3aBOAOB-U3rOTOBUTENEN UM HACTOSALUMU  HOPMamu, MpPOU3BEAEHHbIE MEPCOHANoM
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MOHTaXHbIX Hanago4HbIX 0p|'aHVI3aLI,VIl7I HenocpeacTBeHHO nepen BBOAOM 3HeKTpOO60pyD,OBaHVIH B 3Kcnnyartauutio,
OOJMKHbI ObITb OCbOpMJ'IeHbI COOTBETCTBYHOLWMMU aKTaMn n/vnu NPOTOKONaMu.

1.8.6. VicnbiTaHue NOBbILWEHHBbIM HaMPsXKEHWEM NPOMBILLNIEHHON YacTOTbl 065a3aTenbHO AN anekTpoobopyaoBaHUA Ha
HanpsbkeHne oo 35 kB.

Mpn oTcyTcTBUM HEOOXOOAMMOW WUCMbITAaTENbHOW annapatypbl MEePeMEHHOro Toka [OMyckaeTcsl WCMbITbIBATh
anekTpoobopyaoBaHMe pacnpefenutenbHbiX YCTPOMCTB HanpsbkeHnem [0 20 kB nOBbIWEHHbIM  BbINPSMIIEHHbIM
HanpsbkeHneM, KOTOpoe [OSKHO OblTb  paBHO  MOMYyTOpPaKpPaTHOMY  3HAYEHWIO  UCMBLITATENbHOrO  HamnpshKeHus
NPOMBILLNIEHHOW YacTOThl.

1.8.7. GHEKTDOOGOPyD,OBaHMe N N3011ATOPbI HA HOMUHalbHOE HanpsaXeHue, npesblllatoliee HoMMHarnbHoOe HanpsXXeHne
ONEeKTPOyCTaHOBKKU, B KOTOpOI7I OHU  3KCNNyaTUPYKTCA, MOIyT UCNbITbIBAaTbCA NPUITIOXEHHbIM  HanpaXxeHuew,
YCTaHOBJIEHHbIM [ONA Knacca wusonaumm OaHHOMN ONEeKTPOYyCTaHOBKN. VlsmepeHme conpoTueneHna unsondauumn, ecnu
OTCYTCTBYKOT AONOJTHUTENbHbIE YKa3aHusA, Npon3BoaNUTCA:

- annapaToB U1 Lenen HanpsxeHrem o 500 B - meraommeTpom Ha HanpsikeHne 500 B;
- annapaToB U1 Lenen HanpsxeHnem ot 500 B go 1000 B - meraommeTpoM Ha HanpsbkeHue 1000 B;
- annapaToB HanpsbkeHuem Bbiwe 1000 B - meraommeTpom Ha HanpsikeHne 2500 B.

VcnbiTaHne NoBbILEHHBIM HAMNPSXKEHMEM U30MNATOPOB U TpaHCHOPMaTOPOB TOKa, COEANHEHHBIX C CUMOBLIMM Kabenamm
6-10 kB, mMoxeT npou3BOAMTbLCA BMecTe ¢ kabensmu. OueHka COCTOSIHUSI MPOM3BOAUTCA MO HOPMaMm, MPUHATLIM AN
CUINOBbLIX Kabenen.

1.8.8. WcnbiTaHusa anekTpoobopyaoBaHMs NPOM3BOACTBA MHOCTPaHHbIX (OUPM NPOU3BOAATCA B COOTBETCTBUMU C
ykasaHusMu 3aBoga (dvpmbl)-usrotoButens. Mpu 3ToM 3HaAYeHUS NPOBEPSIEMbIX BENUYMH [OMKHbI COOTBETCTBOBAaTb
ykasaHHbIM B JaHHOW rnaBe.

1.8.9. WcnbiTaHne wm3onsuMM  annapaTtoB  MOBbLIWEHHLIM — HAaMpsPKEHUWEM  MPOMBILLNIEHHON  4acToTbl  AOSMKHO
Npov3BOAUTLCS, KaK MNpPaBuUIIO, COBMECTHO C WUCMbITAHMEM W30MAUMM LIMH pacnpedenuTensHoro yctponctea (6e3
pacwmHoBkM). lNpyu 3TOM wUcCMbITAaTENbHOE HaMpshkeHWe [onyckaeTcs MNpuHMMaTb MO HopmaMm Ans obopyaoBaHwus,
MMEIOLLErO HanMeHbLLEE UCTMbITAaTENbHOE HaNpPsXXeHNe.

1.8.10. |_|pl/| nposegeHnn HeCKOJ1bKUX BUOOB MCNbITaHWUIA N30NALUN 3ﬂeKTpOO60pyﬂOBaHMH MCnbiTaHNKO MOBbILUEHHbIM
HanpsaXXeHnem OOSKHbI npejlecTsoBaTh Apyrne snabl ee MCMbITAHWNA.

1.8.11. WcnblTaHne wu3onAuMM HanpsbkeHMEM MNPOMBILINEHHOW 4acToTbl, paBHbIM 1 KB, MoxeT OblTb 3aMeHeHOo
M3MEPEHNEM OOHOMUHYTHOTO 3HA4YeHUs COMPOTMBIIEHMS U30MAUMM MeraommeTpom Ha 2500 B. Ecnv npu 3TOM
norny4YeHHOE 3Ha4YeHNe COMPOTUBIIEHUS MEHbLLIE NPUBEAEHHOrO B HOPMaX, UCMbITaHWe HanpsikeHnem 1 kB npombiLLneHHon
YyacToTbl ABNAETCA 06s3aTENbHbIM.

1.8.12. B HacTOsLLEN rMaBe NPUMEHSAIOTCS creayLimne TEPMUHBbI:

1. VcnblTaTenbHoe HanpskeHWe MPOMbILLNIEHHOW YacToThbl - OEWCTBYHOLLEe 3Ha4YeHue HanpsbkeHust yactoton 50 Iu,
NpPaKkTU4Yeckn CUMHycoMaanbHOro, KOTOpPoe AOSMKHA BblAepXuBaTbh M30NsaUMs 3neKTpoobopyaoBaHUs Mpu onpeaeneHHbIX
YCOBMSIX UCTbITaHUS.

2. OnekTpoobopynoBaHue ¢ HOpMarnbHOW M3onsumen - anekTpoobopynoBaHue, npeaHa3HadeHHoe Ans NPUMEHEHUs B
3MeKTPOyCTaHOBKaX, NOABEPKEHHbIX AENCTBUIO TPO30BbIX NEPeHanpsKeHni Npu 06bIYHBIX Mepax no rpo3o3aLluTe.

3. OnektpoobopynoBaHmne ¢ obneryeHHoOn nusonsaumen - anekTpoobopyaoBaHue, npegHa3HauYeHHoe Ans NPUMEHEHNS B
3NeKTPOyCTaHOBKax, He MOABEPXEHHbIX [AENCTBUIO FPO30BbIX NEpeHanpsikeHUn unu obopynoBaHHbIX CcrieuuarnbHbIMKU
YCTPO/CTBaAMM rPO303alUUThl, OFPaHUYMBAIOLLMMY aMMNUTYAHOE 3HAYEeHWe rPO30BbIX NMEPEHaNnpPsKEHNA OO 3HAYEHUs!, He
NpeBbILLAOLLEro aMnIMTYAHOrO 3HaYEHUS UCMbITAaTENBHOMO HANPSHKEHUSI MPOMBILLNIEHHON YacToThl.

4. AI'II'IapaTbI - BbIKMO4YaTes M BCeX KIacCoB HaNpsXeHuda, pasbeaunHutenu, otaenutenun, KOpOoTKo3aMblikaTenwu,
npenoxpaHutenun, pas3pdaaHukK, TOKOOrpaHudmBawuwime peakTopbl, KOHOEHCAaTOpbl, KOMMJEKTHbIe 3KpaHUpoOBaHHbIE
TOKONpoBoOAbl.

5. HeHOpMVIpOBaHHaﬂ nimepaemMmaa BenndnHa - BeriMYuHa, abcontoTHoe 3HayeHue KOTOpOVI He pernameHTunposaHoO
HOPMATUBHbIMWU YKa3aHNAMN. OueHka coCTosHUSA O60py,D,OBaHVIF| B 3TOM Clly4ae npoun3BoauUTCA NyTeM COonocTaBlieHUda C
AaHHbIMW aHanorm4yHbIX M3MepeHVIl71 Ha OOAHOTUMHOM O60pyﬂ,OBaHVIM, nMeruemM 3asejoMo XxopoLwine XxapakTepuctmku, nnm
C pe3ynbTaTaMmn oCTalnbHbIX NCnbITaHWIA.

6. Knacc HanpsixeHusi anekTpoobopyaoBaHNs - HOMUHANbHOE HanpsbkeHWe 3NeKTPOoyCTaHOBKU, Ans paboTbl B KOTOPOM
npegHa3HavyeHo AaHHoe anekTpoobopyaoBaHue.

1.8.13. CUHXPOHHbIe reHepaTopbl U KOMNEHCAaTOPbI
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CUHXPOHHbIE TeHepaTopbl MOLLHOCTLIO Gonee 1 MBT HanpsixeHueM Bbie 1 kB, a Takke CMHXPOHHbIE KOMMEHcaTopsl
[OIMKHbI UCMbITIBATLCA B MOSIHOM 06beme HacTosLero naparpada.

[eHepaTopbl MOWHOCTLIO A0 1 MBT HanpsikeHnem Bbiwe 1 kKB gomkHbl ucnbiTeiBathcs no nn.1-5, 7-15 HacToswero

naparpada.

[eHepaTopbl HanpskeHnem o 1 KB He3aBMCUMO OT UX MOLLUHOCTU OOSDKHbI UCMbITbIBATbCA no nn.2, 4, 5, 8, 10-14
HacTosiLero naparpadga.

1. OnpeaeneHne BO3MOXHOCTM BKITHOYEHNs1 6e3 CyLLKN reHepaTopoB Boile 1 kB.

Cne,u,yeT npon3BoanTb B COOTBETCTBUN C YKa3aHNEM 3aBOOa-NU3rotoBuUTenA.

2. NlamepeHune conpoTuBIeHMa N3onNaunn.

ConpoTuBneHne N30onsLmMm SOMKHO ObiTb HE MEHee 3HayYeHui, NpuBeAeHHbIX B Tabn.1.8.1.

Tabnuua 1.8.1

D,OHYCTVIMble 3Ha4YeHuA conpoTuBneHna n3onaumm n KOS(.bq)VILlMeHTa a,qcop6u,vm

2500

2500

1 kB HomuMHanbHoro
NUHEeNHOoro
HanpsHKeHUsI.

Mo wHCTpyKUMK
3aBOa-U3roToBUTENS.

Mcnbityembin Hanps»keHune Honyctumoe MpumeyaHne
3neMeHT MeraomMmmeTpa, 3HaveHne
B COMNPOTMBMEHNS
nsonaumm, MOm
1. ObmoTKa ctatopa 500, 1000, ([He meHee 10 MOm Ha|[Onsa kaxgon ¢asbl unu BeTBM B

OTAENBHOCTK OTHOCUTENBHO
Kopriyca U Opyrux 3a3emMieHHbIX
a3 wunu BeTBen. 3HadeHue

Ran [R5 He Huxe 1,3

Mpn  npoTekaHuu
yepe3 0OMOTKY

AncTunnara

2. O6bmoTka poTopa

500, 1000

1000

He wmeHee 0,5 (npwu
BOASHOM OXNaXKaeHun
- c OCYLLEHHOW
obmoTKON)

Mo MHCTPYKLUN
3aBoa-U3roToBUTENS.

[HonyckaeTtcsa BBOJ, B
aKcnnyaTaumo reHepaTtopoB
MOLLHOCTbIO He Bbiwe 300 MBT ¢
HEesIBHOMOMICHLIMA ~ pOTOpaMM,
npv KOCBEHHOM unu
HernocpeaCcTBEHHOM BO3AYLUHOM 1
BOLOPOAHOM oxnaxaeHum
0OMOTKM, nmetoLen
COMPOTUBMEHNE  U30OMAUUN  He
Huxe 2 kKOM npu Temnepatype 75
°C unu 20 kOm npu Temnepartype
20 °C. lMpu Gonbluer MOLLHOCTH
BBOJ, reHepartopa B
akcnnyaTauuo c
CONpOTUBMNEHUEM nsonauum
obmMoTkM poTopa Hwxke 0,5 MOm
(mpu  10-30 °C) ponyckaeTtca
TONbKO MO  COrnacoBaHuiO C
3aBOAOM-U3roTOBUTENEM.

Mpn npoTekaHun AucTUNNATa
yepes oOxnaxgawliMe KaHanbl
0BbMOTKU.

3. Uenn Bo3byxaeHus
reHepartopa "
KONNEKTOPHOro
B0O3byauTens co Bcen
npucoeauHeHHoM
annapartypon (6e3
obMOTKM poTopa MU
B030OyauTens)

500-1000

He meHee 1,0

4. O6moTKM
KONNEKTOPHbIX
B03byauTens "

1000

He meHee 0,5
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noaso3byauTtens

5. BaHpaxu qkops wn 1000 He menee 0,5 Mpn  3a3emneHHoW  oBMOTKe

KonrnekTopa saKopst

KONMMEKTOPHbIX

BO3OyauTens 7]

noaso3byauTtens

6. MsonupoBaHHble 1000 He meHee 0,5

CTSDKHblE oonThI

cTtanu cratopa

(mocTynHble ans

n3MepeHus)

7. TloowunHukn © 1000 He wmeHee 0,3 ana(dnsa rmaporeHepaTopoB

YNNOTHEHUs Bana rMOporeHepaTopoB  U|M3MepeHne NPOU3BOAMTCS, €cnu
1,0 ans(nossonsert KOHCTPYKLMS
TypboreHepaTtopoB M|reHepatopa W B  3aBOACKOW
KOMMEeHCcaTopoB. WHCTPYKUMM He YykasaHbl Gonee

XeCTKne HopMbl.

8. Oudbdpysopsl, wmtel| 500, 1000 B cooTtBeTCTBUU C

BEHTUIATOPOB " 3aBOACKMMM
Apyrie ysnbl cratopa TpeboBaHusaMU
reHepaTopoB

9. Tepmogatuukm ¢
COEeAVHUTENbHbIMMU
npoBodamMu, BKroYas
COeaVNHUTENbHbIE
npoBoAa, YIOXEHHbIE
BHYTPW reHepaTopa

- c kocBeHHbIM| 250 unn 500 He meHee 1,0 HanpspkeHne mMeraommeTpa - no
oxnaxaeHvem 3aBOJCKOW MHCTPYKLUN
obmMoTOoK cTaTopa

- c 500 He meHee 0,5

HenocpeacTBEHHbIM

oxnaxaeHuem

o6MOTOK cTaTopa

10. KoHLeBoW BbIBOf 2500 1000 M3amepeHne npousBogutca 4o
0OMOTKM craTopa coeauHeHus BbiBoga ¢ 0O6MOTKOM
TypboreHepaTopoB cTaTtopa

cepun TI'B

3. VicnbiTaHue mnsonsumMm o6MOTKM cTaTopa MOBbLILIEHHBIM BbINPSMIEHHBIM HAMNPSKEHWEM C U3MEPEHUEM TOKa YTEYKM
no cpasam.

McnbitaHuto noagBepraeTcd Kaxaasa cbasa nnn BeTBb B OTAENbHOCTU NMpU ApYyrux q)asax nnn BeTBAx, COeaANHEHHbIX C
Kopnycom. Yy reHepatopoB C BOAAHbIM oOXnaXxaeHnem 0OMOTKM ctaTopa ucnbiTaHMe NnpouM3BOOUTCA B Clly4dae, eclu
BO3MOXHOCTb 3TOro npeaycMoTpeHa B KOHCTPYKUUK reHepaTtopa.

3Ha4eHus1 UCnbITaTENbHOIO HanpsKeHWUs NpuBeAeHbl B Tabn.1.8.2.

Tabnuua 1.8.2

UcnbiTaTenbHOe BbINPSAMIIEHHOE HanpshkeHWe Ans 0OMOTOK CTAaTOpPOB CUHXPOHHbIX
reHepaTopoB N KOMMNeHcaTopoB

MoluHocTb HomunHanbHoe HanpsikeHune, kKB AmnnuTygHOe ucnbiTatenbHoe
reHepartopa, MBT, HanpsbxkeHue, kB
KoMneHcaTtopa,
MB-A
MeHee 1 Bce HanpsikeHus 2AT, . +12
1 n 6onee 0o 3.3
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Cs. 3,3 0o 6,6 BKMOYAT.

Cs. 6,6 0o 20 BknOYAT.

Cs. 20 0o 24 BKHOYUT.

24+120 00
128% 25T,

128020 +3)

128(2U 0 + 1)

[nsa Typ6oreHepatopos Tvna TIB-300 ucnkiTaHue cnegyeTt NPOM3BOAMTL MO BETBSIM.

McnbiTaTensHoe BbINpAMII€HHOE HanpsaxeHue and

npuHumatotca 40 n 50 kB.

s Typ6oreHepaTtopos TBM-500 ( Uy, =36,75 kB) ncneiTatensHoe HanpsxeHue - 75 kB.

reHepatopoB Tuna TIB-200 u TIB-300 coOTBETCTBEHHO

M3amepeHue TOKOB yTeYkU ANs MOCTPOEHUST KPMBLIX 3aBUCUMOCTU UX OT HaMpPsPKEHUSI MPOM3BOAUTCS HE MeHee YeM npu
NATM 3HaYeHusx BbinpsimneHHoro HanpsbkeHnst - oT 0,2 Uy 10 Uiay paBHbIMM cTyneHsMu. Ha kaxgon cTyneHu

HanpsbKeHne BblAepXXmMBaeTcs B TeveHne 1 MuHyThbl. [1pn 9ToM OUKCUPYIOTCSA TOKKM yTeudkn Yepes 15 n 60 c.

OueHka Nony4YeHHON XapaKTepUCTMKN NPOM3BOANTCS B COOTBETCTBUM C YKa3aHUAMN 3aBOAA-N3rOTOBUTENS.

4. NcnbiTaHne n3onaumm NoBbILLEHHbIM HanpsXXeHUEM NPOMbILLSIEHHON YacTOoThl.

McnbiTaHne npoBoAMUTCS MO HOpMaMm, NpUBEAEHHbIM B Tabn.1.8.3.

Tabnuua 1.8.3

UcnbiTaTenbHoOe HanpshkeHue I'IpOMbILLIﬂeHHOVI 4acToThbl ANA 0OMOTOK CUHXPOHHbIX
reHepaTopoB N KOMMNeHcaTopoB

http://www.electrotok.ru/docs/pue/1.8.htm

VcnbiTyembiin XapaktepucTuka unm tun McnbiTaTensHoe Mpumevanue
aneMeHT reHepartopa HanpsikeHune, kKB

1. O6moTka|MowHocTe go 1 MBrT, 08020, + 1,
cratopa HOMUWHanbHOe HanpsikeHue
reHepaTopa Bbile 0,1 kB HO He meHee 1,2

MowHocte of 1 MBT w 0820, +1

BbILLE, HOMUWHaneHoe

HanpsbkeHne pgo 3,3 kB

BKIOUNUTENBHO

MowHoctb oT 1 MBT 08 25T

BbILLE, HOMWHaInbHOE

HanpsbkeHne ceblwe 3,3 0o

6,6 kKB BKNHOYMNTENBHO

MowHocte oT 1 MBT w 0802 T gy + 3

BbILLE, HOMUHaneHoe

HanpsbkeHne ceblwe 6,6 o

20 kB BKkntoO4MTENBHO

MowHocte oTf 1 MBT u 0820, +1

BblLLE, HOMUWHarnsHoe

HanpsbkeHune cablwe 20 kKB
2. O6moTka|MowHocTe ot 1 MBT u 20U o +1 Ecnu cbopka
cratopa BblLLE, HOMUWHansHoe ctatopa
rmaporeHepartopa, |HanpsbkeHne po 3,3 kB npousBoanTcs Ha
LUMXTOBKA UNW | BKMHOYUTESNBHO MecTe MOHTaxa, HO
CTbIKOBKA  YacTew He Ha dyHOameHTe,
cTtatopa  KOTOpOro TO [0 YCTaHOBKU
npounsBoamuTCA  Ha cTatopa Ha
MecTe MOHTaxa, no dbyHoamMeHT ero
OKOHYaHUWM MOJTHOW ucnblTaHMsA
c6opkn OBMOTKM W© nponsBoasTcs no
N30MPOBKN n.2, a nocne
coeuHeHuin yCcTaHoBkM - no n.1
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Tabnuubl
MowHocte oTf 1 MBT w 25T
BblLLE, HOMUWHansHoe
HanpsbkeHne ceblwe 3,3 Ao
6,6 kB BknounTENBHO
MowHocte oTf 1 MBT w 2w *3
BblLLE, HOMUWHanbHoe
HanpsbkeHne ceblwe 3,3 Ao
6,6 kB BknounTENBHO
3. O6moTka FeHepaTopPl BCeX| 3 T om. BOSBYXACHMS
SIBHOMOMIOCHOTO MOLLHOCTEMN
poTopa reHepartopa, HO He
HUXe 1,2 1 He BbilLe
2,8 kB
4. O6wmorTka|eHepaTopsl BCEX 1,0 McnbiTatensHoe
HESIBHOMOMIOCHOIO | MOLLHOCTEW HanpsikeHve
poTopa npuHUMaeTcs
paBHbiM 1 kB TOrga,
korga aTo He
NpoTMBOPEYNT
TpeboBaHuAM
TEXHUYECKUX
ycrosum 3aBoja-
nsrotosutens. Ecnu
TEXHUYECKMMMU
yCrnoBusiMx
npesycMOTPEHbI
Gonee XecTkune
HOPMbl  UCMbITAHUS,
ucnbiTatensHoe
HanpsikeHue OOMKHO
6bITb NOBBILLEHO.
5. ObmoTka I'eHepaTopjpl BCeX| 817 ., BO3BYKaeHUs OTHOCUTENBHO §
KONNEKTOPHbIX MOLLHOCTEMN kopriyca n 6aHpaxen
Bo3GyauTens " reHepartopa, HO He
nonBo3byauTens HUXe 1,2 1 He Bbille
2,8 kB
6. Llenun|r'eHepaTopl BCEX 1,0
BO30YyXaeHus MOLLHOCTEMN
7. PeocTtat|l'eHepaTopbl BCEX 1,0
BO30OYxaeHus MOLLHOCTEeNn
8. Pesnctop uenu|leHepaTopsbl BCEX 2,0
raleHns Hons  M|MoLyHOCTEw
AlM
9. KoHueBoi BbiBog | TIB -200, TFB-200M, 31,0%, 34,5** WcnbiTaHusa
obmoTKM cTaTopa npoBoasTCs oo
YCTaHOBKU KOHLIEBbIX
BbIBOJOB Ha
TypboreHepaTop
TrB-300, TIrB-500 39,0%, 43,0**

* [ns KOHUEBLIX BbIBOAOB, MCMbITAHHbLIX HA 3aBOAE BMECTE C M30nsaunen 06MOTKM crartopa.

** Ins pe3epBHbIX KOHLIEBbIX BLIBOAOB Nepes yCTaHOBKOM Ha TypboreHepaTop.

McnbiTaHnio nogsepraeTcsa kaxgas dasa unu BeTBb B OTAENbHOCTU Npu Apyrmx daszax unm BETBSAX, COEANHEHHbIX C

KOpnycom.

npO}J.OJ'I)KI/ITeJ'IbHOCTb NPUNOXeHNAa HOPMNPOBAHHOIO UCNbITATENTbHOIO HaNPAXeHnA 1 MUH.
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I'Ile nposegeHnn MCMbITAHUA  M30NSAUUN  MOBbLILUEHHbLIM Hanps>XeHnem I'IpOMbILIJJ'IeHHOIZ 4YacToTbl cneayet
PyKoBOACTBOBATLCA CcrieAyrLWnMm:

a) ucnblTaHve n3onsuum obMoTOK cTaTopa reHepaTopa pekoMeHAyeTCst MPoM3BOAUTL 40 BBOAA poTopa B ctatop. Ecnn
CTbIkOBKa M cbOopka cTaTopa ruaporeHepaTtopa OCYLLIECTBSOTCA HA MOHTaXHOW Nroliagke M BNOCNeacTBUM CTatop
yCTaHaBnMBaeTCs B LWaxTy B cOBpaHHOM BuAE, TO M3OMALUMS €ro UChbITbIBAeTCA ABaxbl: nocrne c6opkM Ha MOHTaXKHON
nnoLwazke v nocre ycraHoBKM cTaTopa B LWaxTy A0 BBOAA poTopa B cTaTop.

B npouecce ncnbiTaHus ocyLecTBnsieTcs HabnaeHne 3a CocTosiHMEM NOGOBLIX YacTel MallvHbl: Y Typ6oreHepaTtopoB
- MPU CHATBIX TOPLOBbLIX LUTAX, Y rMOpPOreHepaTopoB - MPU OTKPbITbIX BEHTUNALIMOHHBIX JTHOKaX;

6) vcnbiTaHMe wu3onauMM OBMOTKWM cTatopa Ans MaluH C BOASHBIM OXNaXdeHWem crnegyeT MNpou3BOAUTL MpU
LMPKYNAUMM OUCTUMNMPOBAHHOW BOAbl B CUCTEME OXNaKAeHWsl C yAerbHbIM conpoTmsrieHnem He meHee 100 kOm/cm n
HOMWHamNbLHOM Pacxofe;

B) nocrne ucnbiTaHnst 0OMOTKM cTaTopa MOBbILEHHBIM HanpskeHMeM B TedeHne 1 MuH y reHepaTtopoB 10 kB u Bbiwe
UCNblTaTeNbHOE HanpshKeHWEe CHU3UTb OO HOMWHANbHOIO HanpshKeHWs reHepaTopa W BblAepXaTb B TedeHne 5 MUH ans
HabnoaeHnss 3a KOPOHMPOBaAHUEM NOOOBLIX YacTen obMOTOK cTatopa. [Npyn 3TOM He JOMKHO OblTb COCPEeaOTOYEHHOIO B
OTAENbHbIX TOYKAX CBEYEHUsI XENTOro WM KpacHOro LBeTa, MOSIBNEHUs AbiMa, TNeHust GaHgaxen u ToMy MoJoGHbIX
saBneHun. Mlony6oe 1 6enoe cBeyeHne JonycKkaeTcs;

r) ucnbiTaHne M3onsuMm o6MOTKM poTopa TypboreHepaToOpoB MPOU3BOAWUTCS MPW HOMMHANBHOW YacToTe BpalleHus
poTopa;

[) nepepn BKIlOYEHVEM reHepaTopa B paGoTy Mo OKOHYaHUM MOHTaxa (y TypGoreHepaTopoB - Nnocre BBoAa poTopa B
CTaTop U YCTAHOBKM TOPLEBLIX LUMTOB) HEOGXOOMMO MPOBECTM KOHTPOSIbHOE MCMblTaHWe HOMUHAMbHBLIM HamnpsbkeHnem
MPOMBILLNIEHHON YaCcTOThl UMK BLINPSMAEHHBIM HanpsbkeHneM, paBHbIM 1,5 Uyay . MpOAOMKUTENEHOCTD UCTIBITAHNIA 1 MUH.

5. lamepeHne conpoTuBrEeHUsi MOCTOSHHOMY TOKY.

HOprI AonyCTUMbIX OTKIMOHEHUN conpoTuBneHnda NOCTOAHHOMY TOKY NpuBedeHbl B Tabn.1.8.4.

Tabnuua 1.8.4

HdonycTumoe OTKIOHEeHMe CONPOTUBIIEHUA NOCTOAHHOMY TOKY

HcnbiTyembii 06bEKT

Hopma

O6moTKa cratopa
(M3mepeHne npoun3BOAUTb
ona  kaxgom asbl  Mnu
BETBM B OTAENBHOCTH)

M3mepeHHble  COMPOTUBIEHUSS B MPaKTUYECKM  XONOLHOM
COCTOSIHUM OOMOTOK pasnuuHbiX a3 He AOJKHbl OTNuYaTbCst
ofiHO oT apyroro 6onee 4yem Ha 2%. BcneacTBue KOHCTPYKTUBHBIX
ocobeHHocTen (Gonblias AfiMHA COeAMHUTENbHbLIX Ayr U np.)
pacxoXaeHne Mexay COMPOTUBIEHUSIMU BETBEW Y HEKOTOPLIX
TUMOB reHepaToOpPoB MOXET AocTuratb 5%.

O6moTKa poTopa

MaMepeHHOoe conpoTuBeHMe 06MOTOK HE JOMMKHO OTNMYaTLCS OT
JaHHbIX  3aBoga-usrotoButenss 6Gonee 4Yem Ha 2%. Y
SIBHOMOJSOCHbIX POTOPOB M3MEPEHUE NMPOU3BOANTCS ANt KaXA4Ooro
nontca B OTAENbHOCTM UMW NoNapHo.

Peauctop raweHunss nons,
peocTtaTbl BO30YXaeHNs!

ConpoTuBreHne He OOMKHO OTNMYaTbCA OT OaHHbIX 3aBofa-
nsrotoButens 6onee yem Ha 10%.

ObmoTKM BO30Y>KAeHWs | 3HayeHe M3MEePEeHHOro COMPOTUBMAEHNS He AOMMKHO OTNMYaThes
KONNEKTOPHOro OT UCXOAHbIX AaHHbIX bonee 4yeM Ha 2%.

BO3OyauTens

ObmoTka Akopsl| 3HaYeHNs N3MEPEHHOro COMPOTMBIIEHNS HE AOMMKHbI OTNNYaTbLCH
B0o3byamTens (mexay |apyr ot apyra 6onee yem Ha 10% 3a WCKNOYEHWEM CryYaes,
KONMNEKTOPHbIMM Korga aTo obycrnoBneHo CXeMoln CoeAnHeEHuS.

nnacTtuHamm)

Mpn cpaBHEHUN 3HAYEHMIA CONPOTUBEHMIA OHN OOSMKHbI ObITb NpMBEAEHbI K OQNHAKOBOW TemMnepartype.

6. IamepeHmne conpoTuBneHnst 0GMOTKM poTopa nepeMeHHOMY TOKY.

VlsmepeHme npon3BoanTCA B LeNnAxX BbiABNEHUA BUTKOBbLIX 3aMblkaHuii B 06MOTKax poTopa, a TakKkKe COCTOAHUA
,qemncbepHoM CnctemMmbl poTopa. Y HeABHOMOMCHbIX POTOPOB U3MepdAeTcda CconpoTuBIrieHNe Bce oOMOTKM, a Yy
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SIBHOMOMIOCHBIX - Kaxgoro nontoca obMOTKM B OTAENbHOCTU MMM OBYX nomncoB BMecTe. MamepeHue cnepyet
nNpoun3BoA4MTb NPW NOABOAMMOM HanpsikeHun 3 B Ha BUTOK, HO He Gonee 200 B. MNpwu BbIGOpe 3HAYeHWs NOABOLAMMOIO
HanpsKeHUst cnegyeT yYnTbiBaTb 3aBUCUMOCTb COMPOTMBMEHNS OT 3HAYeHUst NOABOAMMOro HanpsikeHusi. ConpoTmeneHve
06MOTOK HESIBHOMOJMOCHBLIX POTOPOB  OMPEAENsoT Ha TPex-YeTblpeX CTYMeHsX 4acToTbl BpalleHusi, BKMYasi
HOMMWHAmbHYI0, U B HEMOABWKHOM COCTOSIHUWM, MOAAEPXKMBASA MPUMNOXEHHOE HamnpsKeHNe WM TOK HEW3MEHHBIM.
ConpoTvBreHve Mo nonwcam WM napam MoSitoCOB U3MEPSIETCS TONMbKO NPW HENoABWXHOM poTope. OTKNOHEeHUS
NOmyYeHHbIX pe3ynbTaToB OT [aHHbIX 3aBOAA-W3roTOBUTENS UMW OT CPEeAHEro 3HavyeHUs U3MEPEHHbIX COMPOTMBMEHWN
nontocoB 6onee yem Ha 3-5% cCBMOETENbCTBYIOT O Hanu4uuMm gedeKkToB B 0OMOTKe poTopa. Ha BO3HUMKHOBEHWE BUTKOBbLIX
3aMblKaHWI yKa3blBaeT CKaykooOpasHbI XapakKTep CHMXEHUS COMPOTUBIIEHUSI C YBENMWUYEHWEM YacTOThbl BpalleHus, a Ha
NroXoe Ka4yecTBO B KOHTaKTax AeMngepHON CUCTEMbI poTopa yKasblBaeT MNaBHbIN XapaKTep CHUXEHWUSI CONPOTUBEHUS C
yBENUYeHneM 4acToTbl BpaleHus. OKOHYaTENbHbIA BbIBOL O HanuMuMuM U YMCre 3aMKHYTbIX BUTKOB crieqyeT Aenatb Ha
OCHOBaHWUW pe3ynbTaToB CHATUSA xapakTepuctukm K3 1 cpaBHeHNs ee ¢ AaHHbIMY 3aBOAa-M3roTOBUTENS.

7. MNpoBepka 1 UcnbiTaHWe 3NekTpoobopyaoBaHMS CUCTEM BO30OYXAEHNS.

MpnBOAATCA HOPMbI UCMBITAHWMI CUNOBOrO O06GOpyAOBaHUS CUCTEM TUPUCTOPHOro camoBo3byxaeHusa (ganee CTC),
CUCTEM HE3aBMCMMOTrO TuUpUCTOpHOro Bo3GYyxaeHuss (CTH), cuctem 6GesweTtouHoro Bo3OyxaeHusa (BCB), cuctem
nonynpoBOAHUKOBOrO BbICOKOYACTOTHOro Bo36yxaeHus (BY). lNMpoBepka aBTOMaTuyeckoro perynatropa Bo3byxaeHus,
YCTPONCTB 3alLu1Thbl, yNpaBeHusl, aBTOMaTUKN U Ap. NPOM3BOAUTCS B COOTBETCTBUM C YKa3aHUsIMM 3aBOAA-U3roTOBUTENS.

[MpoBepKy 1 ucnbiTaHWe aneKTpoMaLUUHHBLIX BO3byauTenen cneayet NpoM3BOAMTb B cOOTBETCTBMM C 1.8.14.

7.1. 'amepeHune conpoTnBEHMS 30NALNN.

3HauveHuss conpoTtuBneHu usonaumm npu Temnepatype 10-30 °C [ormkHbI COOTBETCTBOBaTb MNPUBEAEHHBIM B

Tabn.1.8.5.

Tabnuua 1.8.5

ConpoTtuBneHue U3onsumm U UChbiTaTelNbHbIe HaNPsXKeHUA 35IeMeHTOB CUCTEM

BO30OyXAeHus
N3mepeHue
CONPOTPOTUBMEHUS
n3onauum
WcnbiTyembii 06bekt | Hanps- MwuHn- 3HaveHne MpumevaHue
XeHue [ manbHoe UcnblTaTeNbHOro
Mera- |3HayeHue HanpsHxeHns
OMMeTpa, |conpoTue NPOMBILLITEHHON
B - YacToTbl
nexus
nsonauuu,
MOwm
1. TupuctopHbeii| 2500 5 0,8 3aBogckoro|OTHOCUTENbHO  Kopryca MU
npeobpasosatens (TIM) UcnblTaTeNbHOro COeOUHEHHbIX c HUM
uenn poTopa rnaBHOro HanpshxkeHnst T, HO|BTOPUYHBIX uenen n
reHepatopa B cuUCTEMax He MeHee 0,8 (nepBuYHbIX obmoTOoK
BO30YXaeHUs CTC, 3aBO/ICKOro UMMYNbCHBIX
CTH: TokoBeayLwwme Lenu ncnblTaTeNbHOIrO TpaHchopmaTopoB CVYT,
npeobpasoBaTenen, HanpsHXeHnst OrOK-KOHTAKTOB  CUIOBbIX
CBSI3aHHble c obmMoTkM poTopa npegoxpaHuTenen,
TMpUCTOpPaMu 3allUTHbIE BTOPUYHBIX o6moTOK
uenw, BTOPWUYHbIE TpaHccopmaTopoB
06MOTKM BbIXOOHbIX genvtenem Toka M T.4.),
TpaHcdhopmaTopoB NPUMbIKAOLLNX K Tn
CUCTEMbI YNpaBneHust 1 CUIOBbIX 31EMEHTOB CXEMbI
T.A.; MpuMmbIKalwmne K (BTOPUYHBIX obmoToK
npeobpasoBartensm TpaHcdhopmaTopoB
OTKINOYEHHbIE cobcTBeHHbIX Hyxa B CTC,
pasbeavHUTenu apyron CTOPOHBI
pasveguHutenen B CTC
psaa mogudmkaumn).
(CTC), nepBuYHbIE TupucTopbl (aHogpl,
06MOTKM KaToael, ynpasnsioLme
TpaHcdopmaTopoB ANEeKTPOAabl) npu
COBCTBEHHBIX HY>XO, UCMbITAHUSAX LOIMKHbI OblTh
(CTC). B cucremax c 3aKopOYeHbl, a 6nokun
BOASHBIM  OXITaXAEHMEM CUCTEMBI yrnpaBneHusi
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Tn BoJa npu TMpucTopamu CYT
UCMbITAHUSAX OTCYTCTBYET BbIABVHYTbI U3 pa3beMoB
2. TupuctopHbii| 1000 5 0,8 3aBogackoro|OTHocuTenbHO Koprnyca W
npeobpasoBaTesb B ucnbiTaTenbHOro COEeaNHEHHbIX c HUM
Lenmu BO30YXaeHust HanpsbkeHnsa TI1, Ho[BTopuyHbIX uenen TI1, He
BO3OyauTENsT  CUCTEMBI He MeHee 0,8|cBA3aHHBLIX C  CUNOBbLIMU
BCB: TOoKOBeayLUme ucnblTaTenbHOro uenamu (cm. n.1). Tlpu
yactn, TUpPUCTOpPblI U HanpsPKeHns ucnbiTanuax Tl oTknoveH
CBfi3aHHbIE C HUMU Lenu 0bMOTKM no Bxogy W Bbixogy OT
(cm. n.1). TwupucTtopbin BO30OYxaeHus CUOBOWN CXEMbI; TUPUCTOPBI
npeobpasoBartenb B obpalyeHHoro (aHoapI, KaToapl,
uenu Bo30yxaeHus Bl reHepartopa unu BI' |ynpaBnsiiowme anekTpoabl)
cuctembl CTH OOIMKHbI ObITb 3aKOPOYEHD!,
a 6nokun CYT BbIABUHYTHI 13
pasbemMoB
3. BoinpsamutensHasi| 1000 5 0,8 3aBopckoro|OTHocUTENbHO Kopnyca.
ycTaHoBKka B cucteme BY ncnbiTaTenbHOro Mpu McnbITaHUAX
BO36Y>XOeHMS. HanpsPKeHUs BbINPAMUTENbHASA
BbINPSAMUTENBHOMN yCTaHOBKa OTKIIOYEHa OT
YCTaHOBKW, HO He|MUCTOYHMKa nuTaHus "
MeHee 0,8|obmoTkM  poTOpa,  LUMHBI
ucnbiTaTenbHOro NMUTaHUS W LWKWHbLI BbiXxoAa
Hanps>KeHns (A, B, C, +, -) o6beanHeHbI.
0oBMOTKM poTopa.
4, BcnomoratenbHbin
CVHXPOHHbIV  reHepaTop
BI' B cuctemax CTH:
- o6bMOTKM cTaTopa 2500 5,0 0,8 3aBogckoro|OTHocUTenNbLHO Kopriyca W
ncnbiTaTenbHOro mexay obmoTkamu
HanpsPKeHns
0OMOTKM cratopa
BI', HO He meHee 0,8
ucnbiTaTenbHOro
HanpsPKeHns
0OMOTKM poTopa
rnaBHOro
reHepartopa
- 06MOTKM BO3OYXAEHUSA 1000 5,0 0,8 3aBopckoro | OTHocUTEnbLHO Kopnyca
ncnbiTaTenbHOro
HanpsPKeHUs
0bMOTKM
BO36Y>xaeHus
obpalleHHoro
reHepatopa wnu Bl
5. MHOYKTOPHbIN
reHepartop B cucteme BY
BO36Y>XaeHus:
- paboune obmoTku (Tpu| 1000 5,0 0,8 3aBogckoro|OTHocUTeNbHO Kopriyca W
dasbl) 7 obmoTka ncnbiTaTenbHOro COEANHEHHBbIX c HUM
nocnegoBaTenbHOro HanpsPKeHUs obmMOoTOK He3aBUCUMOro
BO30Y>xaeHus 0oOMOTOK, HO  He|B03OyXaeHus, mexay
MeHee 0,8|obmoTkamm
ucnbiTaTenbHOro
HanpsPKeHns
0OMOTKM poTopa
reHepartopa
- 06MOTKM He3aBucumoro| 1000 5,0 0,8 3aBogckoro|OTHOCUTENbHO  Kopryca MU
BO30YxaeHus ucnblTaTenbHOro mexay obmMoTKaMu
HanpsPKeHns He3aBUCMMOro
0OMOTOK BO36Y>xaeHus
6. [llogBosbygutens B| 1000 5,0 0,8 3aBopckoro|Kaxnas dasa
cucrteme BY ncnbiTaTenbHOro OTHOCUTENbHO apyrux,
BO306Y>xaeHus HanpsPKeHUs COeOUHEHHbIX C KOprycoM
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- 0bMOTKM sakopsa| 1000 5,0 0,8 3aBopckoro|OTHocUTENbHO Kopnyca.
COBMECTHO c ncnbiTaTenbHOro Bo3byautens oTcoeguHeH
BpaLlatoLmmes HanpsHkeHUst OT poTopa reHepaTopa;
npeobpasoBaTenem; 0BMOTKM sikopsi BeHTMnKM, RC - uenn wunmu
BapUCTOPbI 3aLLYHTMPOBAaHbI
(coeanHeHbl +, -, LWNUIbKN
nepemMeHHoro TOKa);
NoaHATHI LEeTKM Ha
N3MepUTENbHBIX
KOHTaKTHbIX KonbLax
- obmoTku BO3OYxaeHusa| 500 50 0,8 3aBogckoro |OTHocuTensHO Kopnyca.
obpaLleHHoro ucnbiTaTenbHOro ObMOTKM BO30YXaeHus
reHeparopa HanpsHXeHnst OTCOEANHEHbI OT CXEMbI
0bMOTKM
BO30OYXAEHWSA, HO He
MeHee 1,2 kB
8. BbinpsmutenbHbii| 2500 5,0 0,8 3aBogckoro|OTHocUTenbHO Kopriyca W
TpaHccopmatop BT B ncnbiTaTenbHOro mexay obmoTkamu
cuctemax CTC. HanpsPKeHUs
obMOoTOK
TpaHcdopmaTtopa;
BbinpsiMuTenbHble BTOPWUYHbIE
TpaHcdopmaTopbl B obmoTkm ana Bl un
cuctemax BO30YyXaeHUs BCB - He meHee 1,2
BI(CTH) n bCB: kB

nepBuyHasi 0OMoTka 2500 5,0

BTOpMYHasi 0OMoTKa 1000

9. 2500 5,0 0,8 3aBopackoro OTHocuTEnbHO  KOpMyca
MocnenoBaTtenbHble ncnbiTaTenbHOro N Mexay o6MoTKamm
TpaHcdopmaTopsbl B HanpsHkeHUst
cuctemax CTC obmoTOK

10. TokonpoBoabl,
cBA3bIBaKOLLNE
UCTOYHUKN nuTaHus (Bl
B cucteme CTH, BT n MNT
B cucteme CTC),

WHOYKTOPHbIA reHepaTop
B BY cucrteme c
TUPUCTOPHBIMU unm
OMOAHBIMU
npeobpasoBaTensmu,
TOKONpPOBOAbI
NOCTOSIHHOIO TOKa:

- bes 2500 10 0,8 3aBoackoro OTHocuTenbHo  "3emnn"
npucoeauHeHHoM ucnblTaTenbHOro mexay asamu.
annaparypbl; HanpsHKeHUst

TOKOMNPOBOAOB

- C NpuUCoeauHEHHOMN 2500 5,0 0,8 3aBopackoro OTHocuTenbHo  "3emnun"

annapartypon ncnbiTaTenbHOro mexay asamu.
HanpsHkeHUst
0BOMOTKM poTopa

11. Cunosble
anemMeHTbl cuctem CTC,
CTH, BY (ncTOYHUKM
nuTaHus,
npeobpasoBaTtenu u T.4.)
co BCeun
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NpUCOeaUHEHHOW
annapaTtypoW BnnoTb [0
BbIKMNtoYaTenen BBOAA
BO3OyXageHusa nmbo [o
pasbeauHuTenen
BbIXoAa
npeobpasoarenen
(cxembl cuctem
BO30Y>xaeHus bes
pe3epBHbIX
BO3OyauTEnen):

- cucTeMsl b6es 1000 1,0 1,0 kB OTHOCUTENbLHO Kopnyca
BOASIHOrO  OXMaXXaeHust
npeobpasosatenen M ¢
BOASHbIM OXNaXaeHnem
npu He  3anofiHeHHOM

BOZIOWN cucteme
oxnaxaeHus:;

- Npu  3anofiIHEHHOMN 1000 0,15 1,0 kB Brokn cucTeMsl
Bogon (C  yAenbHbIM yrpaBneHnsi BolOBUHYThI
CONPOTUBNEHNEM He

MeHee 75 KOM-cm)
cuctemMe  oxnaxgeHus

™
12. Cunosble uenu 1000 0,1 0,8 3aBopackoro OTHocuTenbHo "3emnn"
BO30YxaeHus ncnbiTaTenbHOro
reHepatopa 6e3 06MOTKK HanpspKeHns potopa
poTopa (nocne
BbIKItoYaTens BBOAA
BO30YxaeHus unm
pasbeauHuTenen

MOCTOSIHHOTO ToKa (CM.
n.11); ycrponcteo AITI,
paspsgHuK, cunoson
pes3uncTop, LWNHOMNPOBOAI
" T.0. Lienu,
NoAKMNOYEHHbIe K
n3MepuTenbHbIM
konbLam B cucteme 6CB
(obmMoTka poTtopa
OTKMo4eHa)

7.2. VicnbiTaHne NOBbILWEHHBIM HanpsXXeHUeM NPOMbILLSIEHHON YacToThbl.

3HayeHne ucnblTaTensHOro HanpsXXeHna npuHMMaeTca  cornacHo Tabn.1.8.5, anuTenbHoCTb NpUNoXxeHna
ncnblTaTenbHOro HanpaXXeHuns 1 MUH.

7.3. lamepeHune conpoTUBNEHUsI MOCTOSIHHOMY TOKY OOMOTOK TpaHCOpMaTOPOB M SMEKTPUYECKNX MALLUH B CUCTEMAXx
BO30YXXAEHWS.

ConpoTuBrneHne 0oBMOTOK 3MNeKTPUYEeCcKMX MaluuMH (BCromoraTenbHbll reHepatop B cucteme CTH, WMHAYKTOPHbIA
reHepartop B cucteme BY, o6palleHHbI CUHXPOHHBLIV reHepaTtop B cucteme BCB) He gomkHO oTnnyatbesa Gonee Yem Ha
2% OT 3aBOACKMX [AaHHbIX; O0OMOTOK TpaHcdopmMaTopoB (BbiNpsAMUTENbHLIX B cuctemax CTC, CTH, BCB;
nocnepgoBaTtenbHbIX B oTAenbHbIX cnuctemax CTC) - 6onee yem Ha 5%. ConpoTMBNeHUs napannenbHbiX BeTBeW pabounx
06MOTOK MHOYKTOPHBIX rEHepaToOpoB He [AOJKHbI OTnMYaTbCcsA Apyr oT Apyra Gonee yem Ha 15%, conpoTuBneHuns cas
BpaLlawLmxca nogso3byautenen - He 6onee Yyem Ha 10%.

7.4. TpoBepka TpaHCHOPMATOPOB (BbIMPAMUTENbHLIX, MOCMEAOBaTENbHbIX, COBGCTBEHHbLIX HYXA, HavanbHoOro
BO30YXXOEeHUS, U3MEPUTESIbHBIX TPAHCHOPMAaTOPOB HAMPSKEHNS U TOKa).

[NpoBepka nNpon3BoAMTCS B COOTBETCTBUM C HOpMaMu, npuBeaeHHbIMu B 1.8.16, 1.8.17, 1.8.18. [1na nocnegoBaTenbHbIX
TpaHccopmaTtopos [T onpefensieTca Takke 3aBUCMMOCTb MEXAY HanpsbkeHneM Ha pa3oMKHYTbIX BTOPUYHbIX 06MOTKax U

TOKOM cTaTopa reHepatopa Liapr = (er).

Xapaktepuctuka Lapr = J (1) onpenensetca npu CHATUM XapakKTepUCTUK TpexdasHOro KOPOTKOrO 3aMblKaHWs

reHepatopa (6noka) A0 Jermom.. XapakTepUCTMKM OTAenbHLIX a3z  (MpM  oAHodasHLIX  NocreaoBaTenbHbIX
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TpaHcopmaTopax) He AOMKHbI pasnuMyaTecs Mexay coboli bonee Yyem Ha 5%.

7.5. OnpeneneHMe XapakTepUCTUKM BCNOMOraTenbHOro CUHXPOHHOMO reHepaTopa NPOMbILLUSIEHHOM YacTOThl B CUCTEMAX
CTH.

BcnomoratenbHbin reHepaTtop (BI) nmpoBepsieTca B cooTBeTcTBMM € N.8 pgaHHOro naparpada. XapakrepucTuka
KOPOTKOTO 3aMblkaHus Bl onpepensietcs A0 {ormom. , @ XapakTepucTuka xonoctoro xoga A0 1,3 LirmmmC nposepkoii
BMUTKOBOW M30MsILMKN B TeYeHne 5 MUH.

7.6. OnpepeneHne xapaKTepuCTUKM MHOYKTOPHOrO reHepaTtopa COBMECTHO C BbINPSAMUTENbHOW YCTaHOBKOW B cucteme
BY B036yxaeHus.

I'IpovlaaonMch npu OTKIIOYEHHON 0BMOTKE nocnegosartesibHOro BO36yN(ﬂeHMH.

XapakTepucTvKa XOmoCcTOro xoAa WHOYKTOPHOrO reHepatopa COBMECTHO C BbIMPSAMUTENbHOM ycTaHoBkow (BY) , [
Uor Usy = F(us), rne {us - TOK B 0BMOTKe He3aBMCMMOrO BO3GyxaeHWs|, onpedensiemasi 40 3HaueHusl Uy,

COOTBETCTBYIOLLEr0 YABOEHHOMY HOMUHANbHOMY 3HAYEHWI0 HaMpshKeHUs poTopa, He AOIDKHA OTNMYaTbCA OT 3aBOACKON
bonee yem Ha 5%. Pasbpoc HanpsikeHun Mexagy nocrnegoBaTenbHO COoeAWHEHHbIMU BeHTunamu BY He pormkeH
npesbiwatb 10% cpeaHero 3HaveHusl.

XapakTepucTika KOPOTKOro 3aMblkaHWsi UHAYKTOPHOIO reHepaTopa COBMECTHO ¢ BY Takke He formkHa oTnuuyatbes oT
3aBogckov 6onee yem Ha 5%. Mpu BbINPSIMNEHHOM TOKE, COOTBETCTBYIOLLEM HOMMHANBLHOMY TOKY poTopa, pa3bpoc TOKoB
no napannenbHbIM BeTBAM B nrevax BY He pgomkeH npeBbiwatb +20% cpegHero 3HadeHusi. OnpepensieTcs Takke

HarpysouHasi xapakTepucTika npu pabote Ha potop A0 fpml fp = F (s )], rae {5s - Tok BO36Y)AEHUS BO3GYAUTENS.

7.7. OnpefeneHne BHELUHEN XapakTepUCTUKX BpaLlatoLlerocs noaso3dyautens B cuctemax BY Bo3byxaeHust.

Mpn n3meHeHun Harpysku Ha noaBo3byauTEnb (Harpyskom SIBNSETCS aBTOMATUYECKUA perynsTtop Bo30yxaeHws)
M3MEHEHWNEe HarnpshkeHUst NoABo30yaUTENs He OOSKHO NpeBbillaTh 3HAYeHWs!, yKkasaHHOro B 3aBOACKOW [OKYMEHTauuu.
PasHocTb HanpsixkeHns no dasam He JormkHa npesbiwaTe 10%.

7.8. MNpoBepka 3neMeHTOB OGpalleHHOTO CMHXPOHHOrO reHepaTtopa, Bpaliatoulerocs npeobpasoBaTens B cucteme
BCB.

V|3Mep$|IOTC$I conpoTuBiieHNA NOCTOAHHOMY TOKY NepexoHblIX KOHTaKTHbIX coeanHeHnn BpallakLlerocsa BblnpAaMUTENA:
conpoTuBneHne Tokonpoeoaa, CoCToALwero n3 BbiBO4OB 06MOTOK 1 NPOXOAHbIX WnunekK, coegnHArnLWnX 06MOTKy AKOpA C
npeaoxpaHnuTenamu (an nx HaJ'IVI‘-IVIVI); COeaMHEHNs BEHTUNEn C npegoxpaHutenamu; conpoTtuerneHmne camux
npe/J,oxpaHMTeneVl BpaulawLlierocsd npeoﬁpasoBaTenﬂ. Pe3yJ‘IbTaTbI n3mMmepeHuna cpaBHMBarOTCA C 3aBO4CKMMU HOpMaMn.

I'IpOBepmoch yCUnma 3aTaxXKu BEHTUNEN, npe,qoxpaHVlTeneVl RC-LI,eI'IeVI, BapucTtopoB M T17.4. B COOTBETCTBUM C
3aBOACKMMU HOpMaMMW.

MamepsoTca obpaTHble TOKM BeHTUNeWn Bpaljatolierocsi npeobpasoBartensd B nonHon cxeme ¢ RC-uenamu (nmbo
BapucTopamu) npu HanpsikeHWU, paBHOM NMOBTOPSIIOLWLEMYCS AN AaHHOMO Knacca. TOKWU He JOMKHbI NPEBLILLATb 3HAYEHUs,
ykasaHHble B 3aBOACKMUX UHCTPYKLUSIX HA CUCTEMbI BO3BYXaeHWS.

7.9. OnpegeneHne xapakTepUCTUK OOpalleHHOro reHepaTtopa M Bpallalllerocs BbINPSAMUTENS B peXxumax
Tpexda3Horo KOPOTKOro 3amblkaHUs reHepaTopa (6noka).

MamepsitoTca Tok cratopa {ep, TOK BO30OyxxaeHus Bo3byautens lpr., HanpsbkeHue poTopa i , onpeaensietcs
COOTBETCTBME XapaKTepPUCTUK Bo3byauTens Up = f{{4s ) 3aBoackvm. Mo M3MEpPEeHHbIM TOKaM cTaTopa W 3aBOACKON

XapaKTEPUCTUKE KOPOTKOrO 3aMblkaHus reHepatopa fer = f(fp) onpeaenseTcs NpaBUIIbHOCTb HACTPOMKM AATYMKOB TOKa

potopa. OTKINOHEHWe W3MepPEeHHOro C nomolbio gatunka Tuna OTP-M Toka potopa (Toka Bbixoga BCB) He amomkHO
npesbiwatb 10% pacyeTHOro 3HayeHus Toka poTopa.

7.10. MNMpoeepka TMPUCTOPHLIX NpeobpasosaTenen cuctem CTC, CTH, BCB.

MamepeHne conpoTUBMNEHUS U3ONALUUU U UCMBbITAHWE MOBbLILEHHBIM HaMpPSHXXeHWEM NPOU3BOAATCA B COOTBETCTBUU C
Tabn.1.8.5.

MpousBoasaTca rmapaBnmMyecknue UCMbITaHUs NOBbLILEHHBIM AaBrIEHMEM BoAbl TMPUCTOPHLIX NpeobpasoBaTenen (TI) ¢
BOASIHOW CUCTEMON OXnaxaeHusi. 3HadeHue OaBneHust U Bpemsi ero BO3OEeWCTBUS AOSKHbl COOTBETCTBOBaTb HOpMam
3aBOAA-M3rOTOBUTENSA Ha KaXabll Tun npeobpasoBaTtens. BwinonHsetrcsa noeBTopHas npoBepka wusonauyum TM nocne
3anonHeHus gucumnnsaTom (cMm. Tabn.1.8.3).

MpoBepsieTca OTCyTCTBME MPOGUTHIX TUPUCTOPOB, MoBpexAeHHbIX RC-uenen. MpoBepka BbINOMHAETCH C MOMOLLBO
oMmeTpa.

npOBepﬂeTCﬂ LEeNTOCTHOCTb napannerbHbIX uenen nnaBKOW BCTaBKU KaXKAoOro CUMOBOrO npenoxpaHnutena nytem
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n3mepeHua conpoTmeieHna NoOCTOAHHOMY TOKY.

MpoBepsieTcsi COCTOAHME CUCTEMbI YNPABEHNUS TUPUCTOPOB, ANAaNa3oH PErynnpoBaHusl BbIMPSIMIIEHHOTO HaNPsKeHUs!
npu BO34ENCTBUM Ha CUCTEMY YNpaBeHNs TUPUCTOPOB.

MpoBepsietca TIM npu pabote reHepatopa B HOMWHANbHOM peXuMe C HOMMHamNbHbIM TOKOM poTopa. [lpoBepka
BbIMOSHAETCA B cnefytoliem obbeme:

- pacnpefeneHve TOKOB Mexay napasnnesfbHbiMM BEeTBAMU Nnedy npeobpasoBaTtenieil; OTKNOHEHWE 3HAYEHUIA TOKOB B
BETBSX OT cpegHeapuMeTUYECKOro 3HaueH s Toka BETBM LOMKHO ObiTb He 6onee 10%;

- pacnpegeneHve ob6paTHbIX HaMpsKEeHW Mexay nocrnenoBaTeNnibHO BKMYEHHBIMU  TUPUCTOPAMU C  YYETOM
KOMMYTALMOHHbIX NepeHanpsKeHU; OTKIIOHEHWE MIHOBEHHONO 3HA4YeHWsi 0OpPaTHOrO HampsbkeHWst OT CpedHero Ha
TMpUCTOpE BETBU AOMKHO ObITh He 6onee +20%;

- pacnpegeneHve Toka Mexay napannenbHO BKIHYeHHbIMY NpeobpasoBaTensMu; TOKM He AOSHKHbI OTnndaTbes Gonee
yeM Ha +10% OT cpeaHero pacyeTHOro 3HaYeHWsi Toka Yepes npeobpasosaTters;

- pacnpegeneHve Toka B BETBAX OOHOMMEHHbLIX Mriey napanfenbHO BKIOYEHHbIX TI1; OTKNOHeHMEe OT cpeaHero
pacyeTHOro 3Ha4YeHUs ToKka BETBU OQHOMMEHHbLIX Nried He 40MMKHO ObiTb 6onee +20%.

7.11. MNpoBepka BbINPSMUTENBHOW AMOOHOM YCTAaHOBKM B cnucteMe BY Bo3byxaeHus.

MpoussoanTca npu paGoTe reHepaTopa B HOMWHANIbHOM peXUMe C HOMUHarbHbIM TOKOM poTopa. lNpu nposepke
onpegenseTcs:

- pacnpegeneHvie Toka Mexay napannesibHbIMU BETBSIMU MNIleYd; OTKOHEHUE OT CPEAHEro 3HauyeHUsl AOMKHO GbiTb He
o6onee +20%;

- pacnpegeneHne obpaTHbIX HanpsbkeHW No MocrenoBaTeNlbHO BKIOYEHHBIM BEHTUISIM; OTKIIOHEHWE OT CpeaHero
3Ha4YeHust AOMKHO ObiTb He bonee +20%.

7.12. TpoBepka KOMMYTALMOHHOW annapaTypbl, CUMOBbIX PEe3UCTOPOB, annapatypbl COBCTBEHHBLIX HYXA CUCTEM
BO30yXaeHus.

I'IpOBepKa npon3BognTCA B COOTBETCTBUKU C YKa3aHUAMU 3aBO4a-N3rotoBuTend n 1.8.34.

7.13. M3mepeHne TemrepaTtypbl CUIOBbIX PE3UCTOPOB, OWMOAOB, MNPEAOXpPaHWUTENei, LWWH U OpYruX 3MeMeHTOB
npeoGpasoBaTernei 1 LKAgoB, B KOTOPbIX OHW PACMNONOKEHbI.

M3amepeHusi BLIMOSHSAOTCA MOCMe BKMOYEHUSI cUCTeM BO3BYXAEHWSI MoA Harpysky. TemnepaTypbl 3M1€MEHTOB He
JOJDKHbI MPEBbIWATL 3HAYEHWUN, YyKasaHHbIX B WMHCTPYKLMSIX 3aBOAOB-u3rotoButeneir. Mpu npoBepke pekoMeHayeTcs
npyuMeHeHWe TeNNoBU30POB, AOMYCKAETCS UCNONb30BaHWE NMMPOMETPOB.

8. OnpefeneHne xapakTepUCTVK reHepaTopa:

a) TpexdasHoro K3. XapakTepucTuka CHUMaeTcsl Mpu M3MEHEHUWM Toka cTatopa A0 HOMMHasbHoro. OTKIOHEHUS OT
3aBO/CKOV XapaKTepUCTUKM OSHKHbI HAXOOWUTLCA B Npeaenax norpewHoCcT N3MepeHus.

CHWxXeHNe M3MepeHHON XapaKTePUCTUKKN, KOTOPOE MPEBLILIAET NOrPeLlHOCTb U3MEPEHWs, CBUAETENBCTBYET O HaNUYMn
BMTKOBbIX 3aMblkaHWin B 06MOTKe poTopa.

Y reHepaTopoB, paboTtawowmx B 6rnoke € TpaHcdoOpmartopom, cHMMaeTca xapaktepuctuka K3 Bcero 6roka (c
YCTaHOBKOW 3aKOpOTKM 3a TpaHcdopmaTopom). XapakTepucTuky cobCTBEHHO reHepaTopa, paboTtatowero B 6roke ¢
TpaHcopmMaTopoM, OOMYCKaeTCs He onpenensTb, eCNY UMEKTCS MPOTOKOSbl COOTBETCTBYIOLUMX UCMBbITAHWIA Ha CTeHae
3aBOJ0OB-U3rOTOBUTENEN.

Y CUHXPOHHbIX KOMMNEeHCaTopoB Oe3 pa3roHHoro aAsuratensa CHATUE XapaKTepUCTUK TpexcbasHoro K3 npon3BognTCA Ha
BbliGere B ToM chny4ae, eClnn OTCYTCTBYET XapakTepucTuka, CHATadA Ha 3aBoae;

©) xonoctoro xopa. Mogbem HanMpsHKEHUsT HOMUHANbHOM 4YacTOTbl Ha XOMOCTOM Xxody npoussoantb Ao 130%
HOMMWHAmNbLHOro HanpsKeHns TypboreHepaTopoB M CUHXPOHHBLIX KomneHcaTopoB, A0 150% HOMUHaNbHOro HanpsKeHus
rmaporeHepaTopoB. [lonyckaeTcss CHUMaThb XapakTepuUCTUKY XONOCToro xoaa Typbo- n rugporeHepaTopa A0 HOMUHANbHOro
TOKa BO30OYXAEHMWS NP NOHWKEHHOW YacToTe BpalleHMs reHepaTopa Npuv yCnoBuK, YTO HanpshkeHue Ha obMoTKe cTtaTtopa
He GygeT npeBocxoanTb 1,3 HOMMHAMNBHOrO. ¥ CUHXPOHHbIX KOMMEHCATOPOB pa3peLlaeTcsl CHUMAaTb XapakTepUCTUKY Ha
Bblbere. Y reHepaTopoB, paboTaiwwmx B 6noke ¢ TpaHcdopMaTopaMu, CHUMAeTCsl XapaKTepUCTMKa XONloCTOro xopa
6roka; npu aTom reHepaTop BO36yxaaetca A0 1,15 HOMUHANbLHOrO HanpsXKeHus (orpaHu4MBaeTCcs TPaHCHOPMaTopoM).
XapaKTepuCTrKy X0nocToro xoga cobCTBEHHO reHepaTopa, OTCOEAMHEHHOrO OT TpaHcgopmaTopa 6noka, AonyckaeTcs He
CHUMaTb, €ecnvM WMelTCs MPOTOKONbl COOTBETCTBYIOLLMX WCMbITAHWA Ha 3aBofe-uarotoButene. OTKIMOHEHUe
XapaKTepUCTUKN XONMOCTOro XxoAa OT 3aBOACKOW HE HOPMUPYETCS, HO AOMKHO GbITh B NpeAenax NorpeLlHoCTU U3MEpPEHUS.

9. VicnbiTaHne MexayBUTKOBOW N30MNSLUN.
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McnbiTaHne cnegyeT npon3BoaMTb NMOABEMOM HanpshKeHWst HOMMHArNbHOW YacToThbl reHepaTopa Ha XONoCTOM Xoay A0
3HaueHus1, cooTBeTcTBYylOWeEro 150% HOMMHaNBHOrO HanpsbkeHus ctaTopa rugporeHepaTopos, 130% - TypboreHepaTopoB
N CUHXPOHHBIX KOMMeHcaTopoB. [Ins reHepaTopoB, paboTatwmx B 6noke ¢ TpaHcdopmMaTopoM, - cM. ykaszaHus n.9. MNpu
3TOM criegyeT NpOBEpUTb CUMMETPUIO HampsbkKeHun no asam. [NpoaomKMTENbHOCTb MCMbITAHWS Mpu HanbornbLuem
HanpsKeHun - 5 MuH.

McnbiTaHne MexayBUTKOBOM M30MSAUUMM pPeKOMeHAYeTCs MNpovM3BOANTE OAHOBPEMEHHO CO CHATUEM XapaKTepUCTUKK
XOIoCToro xoaa.

10. NamepeHne BmGpauuu.

Bubpauusa (pasmax BnbpocMelleHnin, yaBoeHHas amnnuTyga konebaHuin) y3noB reHepaTopa U UX 3neKTPOMaLUUHHBIX
BO30yauMTENEl He AOMKHa NpeBbIaTh 3HAYEHWUIA, NPUBEAEHHbIX B Tabn.1.8.6.

Tabnuua 1.8.6

MNMpepenbHble 3HaYeHUA BUOpaLMmM reHepaTopoB U UxX Bo3dyauTtenen

KoHTponupyemblii Bubpauus, MKm, Npu YacToTe BpaLleHus MpumeyaHue
y3en poTtopa, 06/MuH
0o 100 ot 100 | ot 187,5 | oT 375 | 1500 | 3000
o no 375 | po 750
187,5

1. MoawwnnHukm| 180 150 100 70 50* | 30* |Bubpaums NOALIMMHUKOB

TypboreHepaTopoB 1 TypboreHepaTopoB, nx

BO3OyauTENEHn, BO3OyauTenen "

KPECTOBMHBI co rOpU3oHTaNbHbIX

BCTPOEHHbIMU B HUX rmaporeHepaTopoB

HanpasnawLLUMMI N3MepsieTcs Ha BEpXHeWn

MOALMMHUKAMU KpbILUKE MOALUMIMHUKOB B

rMaporeHepaTopos BEpPTUKaNbHOM

BEPTUKANBbHOrO HarnpaBneHux 7 y

UCMONHEHWS pasbema - B OCEBOM U
nonepeyHom
HanpaBneHusX. Ons
BEepTMKanbHbIX
rMaporeHepaTopoB
npuBeAeHHblE  3HAYeHUs!
BMOpauum OTHOCATCA K
rOpU3oHTarnbHOMY "
BEepTUKaNbHOMY
HanpaBneHusIM.

2. KoHTakTHble - - - - - 200 |Bunbpaumm namepsitotcs B

KonbLa poTopa ropu3oHTanbHOM "

TypboreHepaTopoB BEpPTMKaNbHOM
HanpaBneHusIX.

* Npu Hann4mMm annapaTtypbl KOHTPONS BUGPOCKOPOCTN NPOM3BOANTCH ee M3MepeHne, cpefHekBagpaTuyeckoe sHavyeHne
BNBPOCKOPOCTU He OOMKHO MpeBsbilaTh 2,8 MM-C ! no BepTukanbHOIt 1 nonepeyHoi ocsm 1 4,5 mm-c ~! - no npogonbHoi
ocu.

Bunbpaumnsa noALMNHUKOB CMHXPOHHBIX KOMMEHCATOPOB C HOMUHANbLHOW YacToToln BpaleHust potopa 750-1500 o6/mMuH
He AoMKHa npesbiwaTe 80 MKM Mo pasmaxy BUGpOCMelLeHWid unm 2,2 MM-c~lno cpeagHekagpaTMYeckoMy 3HaYeHMIo
BNGPaLMOHHON CKOPOCTH.

11. lNpoBepka 1 NcnbiTaHNEe CUCTEMbI OXNaXOEHUS.

Mpon3BoanTCs B COOTBETCTBMU C MHCTPYKLMEN 3aBOAA-U3rOTOBUTENS.
12. NpoBepka 1 NcnbiTaHNE CUCTEMbI MaCNOCHabXeHus.
Mpon3BoanTCs B COOTBETCTBUU C MHCTPYKLMEN 3aBOAA-U3rOTOBUTENS.

13. MNMpoBepka n3onsuum nogwmnnHmka npyu pabote reHepatopa (koMmneHcaTopa).
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MpounsBoanTcs NyTEM U3MEPEHUs1 HaMpshKeHWUsT MexXy KoHLaMu Bana, a Takke Mexay (yHOAaMeHTHOW MnuTon u
KOPNYyCOM M30SIMPOBaHHOIo NoAwwunnHuKa. MNpu 3ToM HanpsbkeHne mMexay pyHAaMeHTHON NAUTON U NOALUMMHUKOM AOMKHO
ObITb He Bonee HanpsbkeHUs Mexay koHuamu Bana. Pasnuuue mexay HanpshkeHusmu 6onee yem Ha 10% ykasbiBaeT Ha
HENCNpPaBHOCTb U30MALNN.

14. UcnbiTaHne reHepaTtopa (KoMmneHcaTopa) nof Harpy3sKomn.

Harpy3Ka onpegendaeTca nNpaktTu4eCKMMn BO3MOXHOCTAMU B nepuon npnemMo-caaTtoyHbIX UCNbITaHWA. HarpeB cTaTopa
npu OaHHON Harpyske o/mKeH COOTBETCTBOBATb MACNOPTHLIM AAaHHbIM.

15. OnpeaeneHvie xapakTepUCTMK KOMNEKTOPHOro Bo3byauTens.

XapaKTepMCTVIKa XOJNioCcToro xoga onpependetca Ao HanbonbLlero (FIOTOJ'IOLIHOFO) 3Ha4YeHna HanpsaxeHuna wnu
3Ha4YeHuqd, yCTtTaHOBJITIEHHOIo 3aBOAOM-U3roToOBUTENEM.

CHsiTne Harpysquon XapaKTepuUcTnkm npomn3BoanTCAd nNpu Harpy3ke Ha poTop reHepatopa He HUXKe HOMUHalribHOro Toka
BO36y>K,D,EHI/1ﬂ reHepartopa. OTKNOHEHNS XapaKTepuctnk OT 3aBOACKMX [OOJDKHbI OblTb B npegenax D,OI'IyCTVIMOVI
NnorpeLwHoCT M3MepeHVII7I.

16. VicnbiTaHne KkoHLUEBbIX BbIBOAOB OOMOTKM cTaTopa TypboreHepaTtopa cepuu TIB.

MoMMMO ucnbiTaHui, ykasaHHbiX B Tabn.1.8.1 u 1.8.3, koHUeBble BbIBOAbI C KOHOEHCATOPHOM CTEKNO3MOKCUAHON
n3onaumnen noaseprarTcsa ucnbiTaHnsam no nn.16.1 n 16.2.

16.1. ViamMepeHune TaHreHca yrna ananektpudeckmx noteps (tg ).

MamepeHre npou3BoaMTCA neped YCTaHOBKOM KOHLIEBOrO BbiBOAA Ha TypboreHepatop npu  UCMbITaTENbHOM
HanpsbkeHun 10 kB 1 Temnepatype okpyxatowiero sosgyxa 10-30°C.

3HaveHne tzd cobpaHHOro KOHLEBOro BbIBOAA He [dOMKHO npeBblwatb 130% 3HAYEHUs!, MOMYYEHHOro Mpu

M3MepeHuaX Ha 3asofie. B criydae uamepenus tgd koHueBoro ebiBoaa 6e3 (hapdOpOBbLIX MOKPLILLIEK €ro 3HadYeHue He
JOMKHO npesblwaTth 3%.

16.2. NpoBepka razonnoTHOCTH.

McnbiTaHne Ha rasonnoTHOCTb KOHLEBbLIX BbIBOAOB, WUCMbITAHHbIX Ha 3aBoge gaeneHnem 0,6 MMla, npoussogutcs
JaBneHveMm cxatoro Bosgyxa 0,5 Mla.

KoHueBoW BbIBOA cuMTaeTcsl BbiAepXaBlwMM wcnbiTaHue, ecnv npu pasnedun 0,3 MMa nageHve paBneHus He
npesbiwaeT 1 klMa/y.

17. \amepeHne oCTaTO4HOro HanpsiXXeHus reHepaTtopa npu oTknoveHun AlTl B uenn potopa.
3Ha4YeHne OCTaTOYHOIO HaNPSKEHUsI HE HOPMUPYETCS.
18. VicnbiTaHne reHepaTopa (KoMneHcaTopa) noa Harpy3Kom.

Harpy3Ka onpegendaeTca NpakTu4eCkmn BO3IMOXHOCTAMU B nepunog npnemMo-caaToyHbIX NCNbITaHWA. HaI'DEB cTaTopa npu
OaHHoN Harpys3ke OOoJKeH COOTBETCTBOBATb AaHHbIM 3aBOAa-N3rotoBUTENA.

1.8.14. MawWMHbI NOCTOAHHOIO TOKA

MaLumHbl nocTosiHHOro Toka MowHocTeo Ao 200 kBT, HanpsxeHnem go 440 B cnegyet ucnbiTbiBath no nn.1, 2, 4B, 8;
BCE OCTarnbHble - 4ONONHMTENbLHO no nn.3, 4a, 5 HacTosiwero naparpada.

BOS6yD,VITeJ'IVI CUHXPOHHbIX reHepaTopoB U KOMMNEHCATOPOB cneayeT UCNbiTbiBaTb MO nn.1-6, 8 HacTosiwero naparpada.

M3mepeHne no n.7 HacTosiero naparpada crenyet npousBoauTb AN MaluuH, NMOCTYNMBLUMX HA MECTO MOHTaxa B
pa3obpaHHOM Buae.

1. OnpeneneHve BO3MOXHOCTM BKITHOYEHNS 6€3 CYyLLKM MaLUMH NOCTOSHHOIO TOKa.
CnepyeT Npou3BOAUTb B COOTBETCTBUU C YKa3aHWSIMY 3aBOLa-M3rOTOBUTENS.
2. NlamepeHune conpoTUBEHMS N30NALNN.

a) ConpoTuBneHne n3onsaumm obmMoTok.
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MamepeHne npounsBoamuTcs NpU HOMWHANbLHOM HanpsbkeHun obmoTku o 0,5 kB BknounTENBHO MEraoMmeTpoMm Ha
HanpsbkeHun 500 B, a npu HOMUHaNLHOM HanpsXXeHun o6MoTkK Bhiwe 0,5 kB - meraommeTpoM Ha npoTsikeHun 1000 B.

M3amepeHHoe 3Ha4eHne ConpoTMBIEHNS U30NALUKN OOIMKHO ObITb HE MEeHee NpuBedeHHOro B Tabn.1.8.7.

Tabnuua 1.8.7

HanmeHbLline AonyCTuMble 3Ha4YeHUda conpoTuBreHna naonaummn O0OMOTOK MaLUMH
NMOCTOAHHOIO TOKa

Temnepatypa obmotku, °C ConpoTuBneHne n3onsauum Rﬁn“ , Mom, npu
HOMUWHanNbLHOM
HanpsbKeHUn mawvH, B

230 460 650 750 900
10 2,7 53 8,0 9,3 10,8
20 1,85 3,7 5,45 6,3 7,5
30 1,3 2,6 3,8 4.4 52
40 0,85 1,75 2,5 2,9 3,5
50 0,6 1,2 1,75 2,0 2,35
60 0,4 0,8 1,15 1,35 1,6
70 0,3 0,5 0,8 0,9 1,0
75 0,22 0,45 0,65 0,75 0,9

6) ConpoTuBneHve usonauun baHgaxen.

M3amepeHne nponssognTca OTHOCUTENBHO Kopnyca u yaep>XXusaemblX MU 0OMOTOK.

M3amepeHHOoe 3Ha4yeHne ConpoTMBNEHNSA U30MALMN OOIMKHO ObiTb HE MeHee 0,5 MoMm.

3. VicnbiTaHne n3onsumm NoBblLIEHHbIM HaNpPsPKeEHWEM NPOMBbILLIIEHHON YacTOoTbI.

WcnbiTaHne

npon3BoanTCA

no Hopmam,

npuBegeHHbIM B

Tabn.1.8.8.

MpoaomKknTENbHOCTD

NPpUNoXeHna

HOPMMPOBAHHOIO UCMbITaTeNbHOro HanpsbkeHnss 1 MyH. OB6MOTKM MalmH MoLWHOCTbIO MeHee 3 kBT pgonyckaetcs He

NUCNbiTbiBaTb.

Tabnuua 1.8.8

UcnbiTaTenbHOe HanpsiXkeHue I'IpOMbILIJneHHOﬁ 4YacToTbl nusonaumm MmalunH
MOCTOAHHOIO TOKa

WcnbiTyembii o6bekT

XapakTepucTuka
3NEeKTPUYECKOW MaLUWHbI

McnbiTaTensHoe HanpshkeHue,
kB

ObmoTka MawwwHbl BCeX 8 Ui , HO He Hbke 1,2 1 He

MOLLHOCTEN

Bbile 2,8

Banpgaxu akops To xe 1
PeocTatbl 7] - 1
nycKoperynmpoBOYHble (N3onsuuio MOXXHO
pesncTopbl (MCMbITAHNE MOXET MCnbITbiIBaTb  COBMECTHO C
npoBOAMTLCA COBMECTHO c nsonsumen uenen
uensamu Bo3byxaeHus) BO30Y>XOEHWS)
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4. ViamepeHue ConpoTUBNEHNS NOCTOSIHHOMY TOKY:

a) o6MOTOK BO30YXAeHNsi. 3HaYeHMe CONPOTUBMNEHUSI OOIMKHO OTNMYATLCA OT AaHHbIX 3aBoda-u3rotoButens He bonee
yeM Ha 2%;

0) obMOoTKM siIKOpS (MeXAY KONMMEKTOPHbIMU NAacTuHaMu). 3HayeHus1 CONPOTUBIEHWUIA OOIMKHbI OTNNYaTLCA OOHO OT
Aapyroro He 6onee Yem Ha 10% 3a MUCKMOYEHEM cryvaeBs, korga konebaHust obycnoBneHbl CXeMoW CoOeANHEHNS1 OOMOTOK;

B) peocTaToB M MyCKOPErynMpoBOYHbIX pPe3ncTopoB. MamepsieTcss obliee conpoTMBrieHME, NPOBeEpsieTCs LenocTb
oTnaek. 3Ha4YeHns CoNpPOTUBMNEHUIA AOMKHbI OTNIMYATLCSA OT AaHHbLIX 3aBOAA-U3rotoBuTens He bonee Yyem Ha 10%.

5. CHATME XapaKTepUCTUKN XONOCTOro XoA4a U UCMblTaHWe BUTKOBOW M30MSALNN.

Mogbem HanpskeHus cnegyeT MNpou3BOAUTb: ANs reHepaTtopoB MocTosHHOro Toka Ao 130% HOMWHanbHOro
HanpsbkeHus; Anst Bo3dyauTenen - 0O Havbonbliero (MOTOMOYHOrO) WU YCTAHOBIIEHHOrO 3aBOAOM-U3rOTOBUTENEM
HanpsbkeHus. [py UcnbiTaHUM BUMTKOBOM W30MAUMM MalMH C YUCIIOM MONOCOB Gonee 4YeTblpex cpeaHee HanpshkeHue
MeXxay COCELHUMMW KOJNEKTOPHLIMU NNACTUHAMM AOIMKHO ObiTh He Bbilwe 24 B. MNpoaomKMTenbHOCTb UCMbITaHUSA BUTKOBON
MU30MAUNN - 3 MUH.

OTKIOHEHME AaHHbIX MOMYYEHHON XapaKTepPUCTUKM OT 3HAYEHW 3aBOACKOW XapakTepUCTUKU LOIHKHO HaXOauTbCsl B
npegenax norpeLHoCT N3MepeHust.

6. CHATME Harpy304YHON XapakTEePUCTUKN.

CnepgyeT npov3BoauTb ANs Bo3byouTenei npu Harpyske 4O 3HAYEHUs] HE HIDKe HOMMHAmNbHOro TOKa BO3BYXaeHus
reHepatopa. OTKIOHEHWE OT 3aBOACKON XapakTEPUCTUKN He HOPMUPYETCS.

7. VlamepeHne BO3AYLWHbLIX 3a30p0OB Mexay nontcamn. NamepeHns nponsBogaTcs y mawmH MowHocTbio 200 kBT 1
6onee. Pa3veptbl 3a3opa B AuameTparnibHO NPOTMBOMOMOXKHBIX TOYKaX AOMMKHbI OTMYATLCSA OAMH OT ApYroro He Gonee yem
Ha 10% cpepHero pasmepa 3asopa. [Ons Bo3byautenen TypboreHepatopoB 300 MBT u Gonee 310 oTnnyMe He AOIMKHO
npesbiwatb 5%.

8. UcnbiTaHne Ha XonocToM XoAy W Nof, Harpy3kom.

Onpeuenﬂemﬂ npeanen perynuposaHnUa 4acToTbl BpalleHUA WU HanpsaXXeHua, KOTOprVI OOJKeH COOTBETCTBOBATb
3aBOACKUM U MPOEKTHbIM AAHHbLIM.

1.8.15. AnekTpoaBuraTenu nepeMeHHOro Toka
OnekTpoaBuUraTeny NnepeMeHHoro Toka Hanpsbkenvem o 1 kB ncnbiteiBatoTca no nn.2, 46, 5, 6.
OnekTpoaBuUraTeny NepeMeHHOro Toka HanpsbkeHvem Boiwe 1 kKB ncnbiTeiBatoTcs no nn.1-6.
1. OnpeaeneHne BO3MOXHOCTM BKITHOYEHNSI 6€3 CyLLKWN SNeKTpoABUraTenei HanpshkeHnem Boiwe 1 kB.
OnekTpoaBuUraTteny MNEpPEMEHHOr0 TOKa BKMOYalTCA 6e3 CylKM, ecnu 3HayeHue COMpOTMBIIEHMS U30MAUUKA U

KoapduumeHTa abcopbumm He HUXKe yka3aHHbIX B Tabn.1.8.9.

Tabnuua 1.8.9

[JonycTmble 3Ha4YeHNA CONPOTUBIEHUA U3oNAUUKN U KoacpdnumneHTa abcopbumm
Onsa obMOTOK cTaTopa aneKkTpoaBurarenen

KpuTepun oLeHKN COCTOAHMS U3onaumnm 0BMOTKM

cratopa
MoLWHOCTb, HOMUHANbHOE HaMNpsKeHue 3HaueHune 3HaueHune koappuumeHTa
aneKkTpoABuraTens, Bua n3onsuum COMpPOTMBIEHNS abcopbumm Ego /s
obmoTokK usonaummn, MOm
1. MowHocTe Gonee 5 MBrT,| Npu Temnepatype 10- He meHee 1,3
TepMmopeakTmBHas U1 MukaneHTHas| 30 °C conpoTtuBneHue | npu temnepatype 10-30 °C
KOMMNayHAMpoBaHHas N30nsuns nsonsauun He Huxe 10
Mowm Ha 1 kB
HOMUWHanbHOro

TNIMHENHOTrO HanpsaXeHna

2. MowHoctb 5 MBT 1 Huxe,
HanpsbkeHne BbllLEe 1 kB,
TepMOpeaKkTMBHAs N30naums
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3. Oeuratenu c MuKaneHTHon| He Huxe 3HauyeHUn, He meHee 1,2
KOMNayHaANPOBaHHOM nsonsauunen, YKa3aHHbIX B
HanpsbkeHne Bbliwe 1 KB, MOLLHOCTbIO Ta6n.1.8.10.

ot 1 go 5 MBT BkOUNTENBHO, @ TaKxKe
aosuratenu MeHbLLEeWN MOLLIHOCTH
HapyXHOW YCTaAHOBKM C Takowh Xe
nsonsumen HanpsxeHveM Boliwe 1 kB

4. Oeuratenu c MUKaneHTHon| He Huxe 3HauyeHUn, -
KOMnayHaANPOBaHHOM nsonaumnen, yKa3aHHbIX B
HanpsbkeHne Bblwe 1 KB, MOLLHOCTbIO Ta6n.1.8.10.
6onee 1 MBT, kpomMe ykasaHHbIX B 1.3

5. HanpspkeHne Hwxke 1 kB, Bce Buabl| He Huxe 1,0 Mom npum -

nsonaumm TemnepaTtype 10-30 °C

6. ObmoTka poTopa 0,2 -

7. TepmouvHanKaTopbl c B cooTBeTCTBMU C yka3aHWsIMW 3aBOL0B-
COeaUHUTENBbHBIMU npoBoAamu, N3roToBuTENEN
NOALLNMHUKA

2. NlamepeHune conpoTnBneHMsa N3onaunmn.

[onycTMMble 3HA4YeHMs1 COMPOTMBIIEHMST WU3ONSAUMM  3rneKkTpoaBuratenen HanpsbkeHvem Bblle 1 kB gomkHbl
COOTBETCTBOBaTb HOpMaM, NpuBeAeHHbIM B Tabn.1.8.10.

Tabnuuya 1.8.10

HanmeHblune aonycTtMMbie 3Ha4eHUS CONPOTUBIIEHUA U30NALUN
Ana anektpoasuratenen (ta6n.1.8.9, nn.3, 4)

Temneparypa obmotkn, °C ConpoTueneHne n3onauum Rfjﬂ" , MOwm, npyn HOMUHaNbHOM
HanpsikeHun obMoTku, KB
3-3,15 6-6,3 10-10,5
10 30 60 100
20 20 40 70
30 15 30 50
40 10 20 35
50 7 15 25
60 5 10 17
75 3 6 10

Y CUHXPOHHbIX 3anekTpoaBuraTenew v anekpoasuratenen ¢ asHbIM POTOPOM Ha HanpsxeHve 3 KB u Bblle unu
MoLLHOCTbI0 6onee 1 MBT npon3BoauTca n3MepeHne COnpoTUBIIEHWS M30MALMU pOTOpa MEraoMMeTPOM Ha HanpsiKeHve
1000 B. MiamepeHHOEe 3Ha4yeHre COonpOTUBINEHUSI OOMKHO ObITb He Hke 0,2 MOM.

3. NcnbiTaHre NoBbILWEHHBIM HaNPSH>KEHUEM NMPOMBILLNIEHHOW YacTOThl.

Mpon3BoanTCA Ha NOMHOCTLIO COBPaHHOM 3MeKTpoABurarTene.

McnbiTaHne obmoOTKM cTaTopa MpoM3BOAMUTCA ANSA Kaxaon dasbl B OTAENBbHOCTU OTHOCWUTENBHO Kopryca Mmpu ABYX
APYrMX, COEAMHEHHBIX C KOPrycoM. Y ABuratenen, He MMeKLWMX BbIBOAOB Kaxaon dasbl B OTAEMbHOCTW, AOMycKaeTcs
NPOM3BOAUTL UCMbITaHWE BCe 0BMOTKM OTHOCUTENBHO Kopnyca.

3HayeHnss  ucnbITaTenbHbIX  HaMnpsbkeHUn  npuBedeHbl B Tabn.1.8.11. [MpoaomKnTenbHOCTb  NPUNOXEHUS
UCMbITATENBHOrO HanpshkeHns 1 MUH.
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Tabnuuya 1.8.11

UcnbiTaTenbHble HanpsaxeHusd I1pOMI:ILIJﬂeHH017I 4acToTbl ANA OGMOTOK
3neKTpop,BV|raTene|7| nepemMeHHOro Toka

Ot 1000 n 6onee

Ot 1000 n 6onee

Csbiwe 3,3 0o 6,6
BKMIOYNTENBHO

Csbiwe 6,6

McnbiTyeMbli anemMeHT MouwHocTb HomuHanbHoe McnbiTaTtensHoe
anekTpoaBuraTens, HanpshkeHne HanpshkeHue, kB
kBT anekTpoaBuraTens,
kB

1. ObmoTKa cTaTopa MeHee 1,0 Hwxe 0,1 0327 e + 0,3

Ot 1,0 n go 1000 Huxe 0,1 0,820, + 1)

Bbiwe 0,1 0.202U e + 1), HO
He meHee 1,2
Ot 1000 v 6onee [o 3,3 08020 oy + 1
BKITHOYMTENBHO '

02 25T

08027 e +3)

anekTpoasuratens C

2. O6bmotka  potopa 8-kpatHoe Usom
CUHXPOHHbIX

anekTpoasuraTenen, CUCTEMbI
npegHasHavYeHHbIX ans BO36yxaeHus, HO
HenocpeacTBEHHOTo He MeHee 1,2 N He
nycka, c obmoTkon bonee 2,8
BO3OYXXOEHNS, 3aMKHYTOM

Ha pesuctop unm

WCTOYHWK MUTaHWS.

3. O6moTKa poTopa - -

1,5Up* Ho He

CUHXPOHHbIX nsuraTtenen.

¢asHbIM pOTOPOM. meHee 1,0
4. Peauctop uenn - - 2,0
ralieHus nons

5. Peoctartbl ]
nyckoperynupyoLiune
pesuncTopbI.

1,5Up* Ho He
meHee 1,0

* Up HanpskeHne Ha KombLiax npy pa3soMKHYTOM HEMOABMXHOM POTOPE 1 HOMUHANBHOM HAMPSHXKEHNN Ha CTATOpe.

4. 'amepeHune conpoTUBIEHNS NOCTOSIHHOMY TOKY.

VlamepeHme npon3BoaNTCA NpU NpPpakTU4eCkn XornogHOM COCTOAHUN MalUUHbI.

a) ObmoTkM cTaTopa u poTopa*

* ConpoTuBreHne NoCTOAHHOMY TOKY OOMOTKM poTopa U3MepPSIETCS Y CUHXPOHHbIX 3M1eKTpoABUraTenei U acUHXPOHHbIX
anekTpoaBuraTenen ¢ asHbIM POTOPOM.

MamepeHne npousBoauTcs y anekTpoasuratenei Ha HanpsbkeHue 3 kB u Bblwe. lNpuBeaeHHble K OAMHAKOBOM
TemnepaType W3MepeHHble 3HA4YeHUs1 COMPOTMBIIEHUNA pas3nuMyHbiX a3 oBMOTOK, a Takke OOMOTKM BO3OYXOEHMUS

CUHXPOHHbIX ABUraTtenen He OMKHbl OTNINYaTLCA APYr OT Apyra M OT MCXOOHbLIX AaHHbIX 6onee yem Ha 2%.

6) PeocTatbl 1 MycKkoperynMpoBoYHbIE PE3UCTOPSI

Ons peocTaTtoB M NYCKOBbIX PE3NCTOPOB, YCTAHOBIIEHHbIX Ha 3nekTpoaBuratendax HanpsaxXeHunem 3 kB n Bbiwe,
conpoTtmBneHne Mn3MepAaeTca Ha BCeX OTBETBIIEHUAX. Ona 3neKTpop,eraTenel71 Hanps>XeHnemMm Huxe 3 kB n3mepaeTca
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obLuee CONpoOTMBIIEHME PEOCTATOB U NYCKOBbLIX PE3UCTOPOB U NPOBEPSIETCS LIENOCTHOCTb OTMNaex.

3HayeHns1 ConpoTMBIEHUS! HEe AOMKHbI OTNNYATLCS OT UCXOAHbLIX 3HaYeHu Gonee yem Ha 10%.

5. Mpoeepka paboTbl 31eKTpoABUraTeNsi Ha XONOCTOM XOAY UMW C HEHArpy>KeHHbIM MEeXaHU3MOM.

MpodomKnTenNsHOCTL NPOBEPKK HEe MeHee 1 yaca.

6. MNpoBepka paboTbl aeKTpoaBUraTens Nog Harpyskom.

MpowussoguTca Npu Harpyske, obecrnevnBaemMon TEXHONOMMYECKUM 060pYa0oBaHNEM K MOMEHTY COa4uM B SKCMIyaTaLmio.

I'IpM 9TOM AnA aneKkrpoasuratena c perynmpyeMOVl yacTtoTomn BpalleHna onpenendarTca npenenbl perynnpoBaHuA.
npOBepﬂeTCﬂ TennoBsoe n BI/I6an,I/IOHHO€ COCTOAHME OBuUratens.

1.8.16. CunoBble TpaHcdopMaTopbl, aBTOTPaHC(OpMaTOpPbl, MaclsiHble peakTopbl
M 3a3eMnslomMe ayroracsilime peaktopbl (gyroracsiline KaTyLiKu)

MacnoHanonHeHHble TpaHcdopMaTopbl MOLWHOCTBIO Ao 630 kBA ucnbiTbiBaoTca no nn.1, 2 (TONbKO COMPOTMBIEHME
msonsuun), 11-14.

MacnoHanonHeHHble TpaHcopMaTopbl MOLWHOCTLIO A0 1,6 MB-A ncnbiTbiBatoTca no nn.1, 2, 4, 9, 11-14.
MacnoHanonHeHHble TpaHcdopmaTopbl MOLLHOCTLIO Gonee 1,6 MB-A, a Takke TpaHcopMaTopbl COBCTBEHHbLIX HYXA
3MEeKTPOCTaHLMA He3aBUCMMO OT MOLLHOCTM WCNbITHIBAIOTCS B MNOMHOM 06beMe, NpegyCMOTPEHHOM HaCTOSILLMM

naparpagom.

Cyxue 1 3anoriHEHHbIE HETOPKYUM XUOKAM OUINEKTPUKOM TpPaHCEOPMAaTopbl BCEX MOLUHOCTEN MCMbITLIBAOTCS MO
nn.1-7, 12, 14.

1. OnpeaeneHne ycrnoBui BKIOYEHUS TPAHCHOPMAaTOPOB.
CnepyeT Npou3BOAUTb B COOTBETCTBUU C YKa3aHWSIMY 3aBOLa-U3roTOBUTENS.
2. N3mepeHne xapaKTepUCTMK U30MALMU.

[Ona TpaHcdhopmaTopoB HanpskeHnem o 35 kB BkAUYMTENBHO MOLHOCTBIO Ao 10 MB-A n gyroracawmx peaktopos
COMNpOTHBIEHNEe N30MsunmM 06MOTOK JOIMKHO ObITh HE HUXKE CrieayoLLMX 3HaYEeHWI:

Tosm ,°C 10 20 30 40 50 60 70
E4p, MOM 450 300 200 130 90 60 40

ConpoTuBneHne u3onsauum cyxmx TpaHcdopmaTopoB npu TemnepaTtype 20-30 °C pgomkHo 6blTb Anss oBMOTOK C
HOMMHAIbHBIM HaMNpsKEHVEM:

- 0o 1 kB BkntounTenbHo - He meHee 100 MOwm;
- bonee 1 kB no 6 kB - He meHee 300 MOwm;
- bonee 6 kB - He meHee 500 MOMm.

[Ona octanbHbIX TpaHCCbOpMaTOpOB conpoTtuBneHne n3ondauunun, npuesegeHHoe K temnepartype M3MepeHVII7I Ha 3aBoje-
M3roToBUTENE, LOMKHO COCTaBMNsATb He MeHee 50% MCXOQHOro 3HaYeHUs.

3HauYeHNss TaHreHca yrna AuanekTpuueckux notepb (t2d), npuBeaeHHble K TemnepaType M3MEpeHun Ha 3aBofe-
M3roToBuTEnNe, HE AOMKHbI OTNNYATLCSA OT UCXOOHbBIX 3HAYEHUIN B CTOPOHY yxydLweHus 6onee yem Ha 50%.

MNamepeHue conpoTUBEHNUsI M30NALMM U T2 & [1OMKHO NPOM3BOAMTLCS NPU TemnepaType 0BMOTOK HE HIDKE:
10 °C - y TpaHcchopmaTopoB HanpsxeHvem go 150 kB;
20 °C - y TpaHcdopmaTopoB HanpsxeHmem 220-750 kB.

N3mepeHune tg 3 TpaHchopMaTopoB MOLLHOCTLIO 40 1600 kBA He 06513aTernbHo.

MamepeHne conpoTMBNEHMS U30NALMN OOCTYMHbIX CTSIKHBIX Wnunek, 6aHgaxen, nonybaHgaxen speMm n nNpeccyoLmx
KOMeL, OTHOCUTENbHO aKTUBHOW CTanM M 3MEKTPOCTaTUYECKMX 3KPaHOB, OTHOCUTENIbHO OOMOTOK M MarHMTOMpoBOAA
Npov3BOAUTCA B Cryyae OCMOTPa akTUBHOW YacTu. N3mepeHHble 3HauyeHns AOoMmKHbl ObiTb He MeHee 2 MOwM, a nsonsauuu
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ApmoBbIxX 6anok He meHee 0,5 MOM. N3mepeHust npon3BoaaTcs MeraoMMeTpom Ha HanpsbxkeHne 1000 B.
3. NcnbiTaHre NoBbILWEHHBIM HaNPSPKEHUEM NMPOMBILLNIEHHOW YacToTbI:

a) wusonAuMM oBMOTOK BMecTe C BBofamu. McnbiTaTenbHble HanpsKeHWs npusedeHbl B Tab6n.1.8.12.
MpoaomKUTENBHOCTL NPUIMOXEHUST HOPMUPOBAHHOIO UCMLITATENBHOIO HANPSHKEHUA 1 MUH.

McnbiTaHne MOBbLILEHHBIM — HaMPsKEHUMEM  MPOMBILLIIEHHON 4acToTbl  U30MAUMU  OBMOTOK  MAaCHOHaMNOMHEHHbIX
TpaHchopMaTopoB He 06A3aTenbHO.

McnbiTaHne nNOBLILWEHHBIM HaMNpPsbKkeHUWEM MPOMBILLNIEHHONW 4acToThbl U30MAUMM OOMOTOK CyxuMX TpaHCGOpMaTopoB
00s13aTENbHO M NPOM3BOANTCA NO HOpMaM Tabn.1.8.12 gna annapaToB ¢ 0ONerYeHHoM n3onaunen.

MMnopTHble TpaHcdopmaTopbl paspeluaeTcs UCMbITbiBaTb HaMpsHXKEHUAMU, yka3aHHbiMM B Tabn.1.8.12, nuwb B Tex
Cny4asix, ecrniv OHV He MPEBbILLAIOT HaMNPSXKEHUS, KOTOPbIM AaHHbIN TpaHcdopMaTop Obin UCNbITAH Ha 3aBode.

Tabnuua 1.8.12

UcnbiTaTenbHOE HanpsXeHne NPOMbILLIIEHHOM YacTOThbl BHYTPEHHEN usonsauum
CUNOBbLIX MacsIOHaNONHEHHbIX TPAaHC(OPMaTOPOB U PEaKTOPOB C HOpMaribHOMN
nsonsauuen n TpaHchopmMaTopoB C 06nier4eHHoOn nsonsumen
(cyxux u MacnoHanosHeHHbIX)

Knacc McnbiTaTensHoe HanpsiXKeHUe Mo OTHOLLEHWIO K KOPNYCY U APYrM
HanpsHKeHus obmoTkam, KB ans nsonaunmn
obmoTkK, KB
HOpMaInbHOM obneryeHHom

0T 0,05 001 4,5 2,7

3 16,2 9

6 22,5 15,4

10 31,5 21,6

15 40,5 33,5

20 49,5 -

35 76,5 -

McnbiTaTensHoe HanpsaXeHune 3a3eMnArlnX peakTtopoB Ha HanpsxeHue Oo 35 kB aHanornyHo npmuBegeHHbIM OnA
TpaHCCbOpMaTOpOB COOTBETCTBYHOLLEro Krnacca;

6) U30NALUMKU AOCTYMHBIX CTSHKHBIX LUNUMEK, NPECCYIOLWMX KoMew 1 ApMOBbIX Ganok. McnblTaHne cnedyeT NpousBoanTb B
crydae ocMOTpa aKTMBHOW 4YacTu. McnbitaTenbHoe HanpsikeHne 1 kB.  [poOomkuTenbHOCTb  MPUIOXKEHUs
HOPMWPOBAHHOIO UCMbLITATENBHOMO HANPSXKEHUs 1 MUH.

4. ViamepeHue conpoTUBNEHNS 0BMOTOK MOCTOSIHHOMY TOKY.

|_|pOVI3BOD,VITCF| Ha BCeX OTBETBJIEHUAX. COI'IpOTMBJ'IeHVIe OOJMKHO oTnnyaTtbes He 6onee Yyem Ha 2% oT conpoTueneHua,
NONy4YeHHOro Ha TakoM e OTBEeTBJIEHUN OPpYyrux q)a3, Unn OoT gaHHbIX 3aBO4a-n3rotoBuUTens.

3HauveHune conpoTmBneHMs o6MOTOK ogHOMa3HbIX TpPaHCHOPMaTOpPOB Mocne TeMnepaTypHOro nepepacyeTa He JOMKHO
oTnnyaTbes 6onee Yem Ha 5% OT UCXOOHbIX 3HAYEHUI.

5. MNpoepka koadhdhuLlmneHTa TpaHchopmaLumn.

MpousBoanuTcst Ha Bcex CTyneHax nepekntoveHus. KoadhuumeHT TpaHchopmaumm oomkeH otTnuyaTtbes He bonee yem
Ha 2% OT 3Ha4yeHui, NonyyYeHHbIX Ha TOM Xe OTBETBMEeHUM Ha Opyrux dasax, unv oT AaHHbIX 3aBoda-usrotosutens. Ans
TpaHccopmaTtopos ¢ PIMH pasHuua mexay koaduuneHTamm TpaHcopmMaumm He JOMKHA NPEeBbILLAaTh 3HAYEHWS CTYMNeHU
perynupoBaHusi.

6. [poBepka rpynnbl coeguHeHWs TpexdasHbiXx TpaHCHOPMATOPOB U  MOMSPHOCTU  BbIBOAOB OAHOMA3HbLIX
TpaHcdopMaTopOB.

I'Ipomsaop,mcn, €CIM OTCYTCTBYKT NacnopTHble AaHHble U €CTb COMHEHUA B OOCTOBEPHOCTU 3TUX AaHHbIX. prnna
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COoeVMHEHUI JOMKHa COOTBETCTBOBATL NACMOPTHLIM AaHHLIM U 0003HAYEHUSAM Ha LUMTKE.

7. N3mepeHne noTepb X0NocToro xoaa.

M3mepeHus npousBoasaTca y TpaHcdopMaTopoB MowHocThio 1000 kB-A n Gonee npu HanpsbkKeHun, NOgBOAMMOM K
0OMOTKE HU3LIEro HaNpsKEHUs!, paBHOM yKka3aHHOMY B NMPOTOKONE 3aBOACKUX UCMbITaHUi (nacnopTte), HO He 6onee 380 B.
Y TpexdasHbix TpaHcdopMaToOpoB MOTEPU XOMOCTOro XoAa M3MEPSTCS Npu OOHOMa3HOM BO3OYXAEHWMM MO cxemawm,
NPUMEHSIEMbIM Ha 3aBOAE-U3roTOBUTENE.

Y TpexdasHbix TpaHCOopMaTopOB NpY BBOAE B IKCMMyaTauuilo COOTHOLLUEHWE MOTepb Ha pasHbiX dpazax He OOIMKHO
OTNINYaTBLCSA OT COOTHOLLEHWUIA, NPUBEAEHHbBIX B MPOTOKOSE 3aBOACKUX UCMbITaHUI (nacrnopTe), bonee yem Ha 5%.

Y oaHoasHbIX TpaHCHOPMAaTOPOB NpU BBOAE B SKCMIyaTaLMI0 OTIIMYME U3MEPEHHbIX 3HAYEHUI NOTEPb OT UCXOOHBIX
He pormkHo npesbiwaTb 10%.

7.1. \amepeHne conpoTuBEHUs] KOPOTKOTO 3amblkaHus ( £y ) TpaHcchopmMaTopa.
M3mepeHune npounssoanTcs y TpaHcopmaTtopos 125 MB-A u 6onee.

[ns TpaHcOpPMaTOpPOB C YCTPOMNCTBOM PErynMpOBaHUA HAMPSDKEHUS MO, HAarpyskon £ U3MEpsieTCss Ha OCHOBHOM U
000MX KpanHNX OTBETBNEHUSIX.

3HaueHuss £y He [OOMKHbl MPEBbIllaTh 3HAYEHUs, ONpeaeneHHOro Mo HanpshkeHnio K3 () TpaHcdopmaTopa Ha
OCHOBHOM OTBETBNEHUMN Bonee yeM Ha 5%.

8. MNMpoBepka paboTbl NepeknoyaLLero yCTponcTea.
MponsBoanTCs B COOTBETCTBMU C YKa3aHUsSIMW 3aBOAA-U3rOTOBUTENS.
9. VcnbiTaHne Gaka ¢ pagnatopamu.

McnbiTaHuam nofBepraloTcss Bce TpaHC(OpMaTopbl, KPOME repMeTM3MPOBAHHBIX M He WMEIOLMX paclumMpuTens.
WcnbiTaHne npoussoauTcs:

- Y TpaHcopMaTopoB HanpsbkeHneM Ao 35 KB BKIIHOYMTESNBbHO - MMApaBnMyeckim AaBrneHneM ctonba macna, BbicoTa
KOTOPOro Haj YPOBHEM 3anofiHeHHOro pacluupuTens coctasnset 0,6 M, 3a MCKMOYEHWEM TpaHC(OpPMaTopoB C
BOMHUCTLIMU BakaMm 1 NnacTUHYaTLIMK paguaTtopami, Ans KOTOpbIX BbicoTa cTonba macna npuHuMaetcs pasHoi 0,3 m;

-y TpaHcopmaTopoB C MIIEHOYHOW 3alUTON Macna - Co3gaHueM BHYTPU FMOKOM 060M0YKM M3BBLITOYHOrO AaBreHUs
Bo3ayxa 10 kla;

- Y OcCTalnbHbIX TpchcbopmaTopOB - CcO3gaHMeM M3bbITOMHOrO OaBfeHust asoTa Mnu CyXxoro Bo3ayxa 10 «klMa B
HaaMaclaHOM NpoOCTpaHCTBE paclnpuTena.

MpooomKNTENBHOCTL UCMbITAHWS BO BCEX Cry4vasx - He MeHee 3 4. TemnepaTtypa mMacra B 6ake npu ucnbliTaHMAX
TpaHcdopmaTopoB HanpsbkeHnem go 150 kB BknounTenbHO - He Hke 10 °C, ocTanbHbIX - He Huke 20 °C.

TpaHcdopMaTop cunTaeTcs MacnomnnoTHbIM, eCM OCMOTPOM MOCIE UCTbITaHUs Te4b Macna He obHapyXXeHa.
10. NpoBepka yCTPONCTB OXNaXKaeHUs.

Pexum nycka n paboTbl oxnaxaaroLmx yCTPONCTB OMMKEH COOTBETCTBOBATL YKa3aHNsM 3aBO4a-U3roToBUTENS.
11. NpoBepka cpeacTB 3almThbl Macna.

[MpoussoanTCs B COOTBETCTBMU C yKa3aHUAMU 3aBOAa-U3roToBUTENS.

12. dasmpoBka TpaHCHOPMaTOpOB.

[omkHO umMeTb MeCTO coBnageHne no gasam.

13. UcnbiTaHne TpaHcgopmaTopHOro macna.

Ceexee Macno rnepea 3anuvBKOW BHOBb BBOAMMbIX TpaHcdopMaTopoB, npubbiBatowmx 6e3 Macna, JOIMKHO ObiTb
MUcnbITaHo no nokasatensam nn.1-6, 7-12 ta6n.1.8.33.

Y TpaHcdhopmaTopoB HanpshkeHnem Ao 35 kB macno pekomeHayeTcs UCNbITbIBATL MO Nokasatenam nn.1-7 Tabn.1.8.33,
JornyckaeTcsi He NPOM3BOAMTL UCMbITaHWs No nn.3, 6 n 7 Tabn.1.8.33.

Y TpaHcdopmatopoB HanpsbkeHnem 110 kB u Bbllwe Macno wucnbiTbiBaetcs no nn.1-7 T1a6n.1.8.33, a y
TpaHchOopMaTOPOB C NIIEHOYHOM 3alLMTOM Macna - 4ononHuTensHo no n.10.
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Y TpaHcdopmaTtopoB ¢ PIMH mMacno 13 6aka KOHTakTopa YCTPOWCTBA PperyrnvpoBaHWUsi HamnpsKeHWs1 NMoA Harpyskomn
UCMbITbIBAETCH B COOTBETCTBUM C UHCTPYKLUMEN 3aBoaa-nsrotosutens PIMH.

M3 repMeTu3npoBaHHbIX TpaHCchopMaTopoB NpoGa macrna He oT6upaeTcs.

Y TpaHccopmaTopoB HanpsbkeHvem 110 kB u Bbllwe, a Takwke OMOYHbIX TPAHCHOPMATOPOB COOGCTBEHHbLIX HYXA,
pekoMeHayeTcsl NPOU3BOAMTL XpoMaTorpaduieckunii aHanu3 pacTBOPEHHLIX B Macre rasos.

Macrno u3 TpaHcdopmaTopoB, NpUBLIBAOLIMX HAa MOHTaX C MacfioM MNpU HanuynuuM YOOBNETBOPSIOLMX HOpPMam
nokasartenen 3aBOACKOrO UCMbITaHWSA, NPoOBeAeHHOro He bonee yem 3a 6 mMecsUEB OO0 BKMYEHUS TpaHcdopmaTtopa B
paboTy, paspeluaeTcsl UCMbITbIBaTb TONbLKO MO NokasaTtensam nn.1 u 2 tabn.1.8.33.

Y TpaHcdopmaTtopoB MollHocTbio Ao 630 KBA npoBepky macna gonyckaetcs npousBoauTb Tonbko no nn.1 un 2
(Bn3yanbHo) Tabn.1.8.33.

14. VicnbiTaHne BKNIOYEHNEM TOMYKOM Ha HOMUHaNbHOE HanpsxeHue.

B npouecce 3-5-KpaTHOFO BKINO4YeHnaA TpchcbopmaTopa Ha HOMWHAIIbHOE€ HanpaxXeHne He OOJDKHbl MMeTb MeCTO
ABNEeHud, ykasbiBaloLllme Ha HeyaoBJ1ieTBOPUTESIbHOE COCTOAHUE TpchcbopmaTopa.

TpaHcdhopmaTopbl, CMOHTUPOBAHHbIE MO CXEMe 6roka ¢ reHepaTtopom, pekoMeHOyeTCA BKI4YaTb B CE€Tb NOABEMOM
HanpsaXXeHna ¢ Hyna.

15. McnblTaHne BBOOOB.
CnegyeT npon3BoauTb B cooTBeTCcTBUM C 1.8.33.

16. VicnbiTaHne BCTPOEHHbIX TpaHcopmaTopoB Toka. CnegyeT npom3BoauTb B cooTBeTCTBUM C 1.8.17.

1.8.17. UamepuTtenbHble TpaHcdopMmaTopbl TOKA
1. \amepeHne conpoTMBNEHNsI N30MALUN.

M3mepeHne ConpoTUBNEHUS OCHOBHOW U30NALMN TpaHC(OpMaToOpOB ToKa, M30MNSALMM U3MEPUTENBHOTO KOHAeHcaTopa U
BblBOAa nocriegHei obknaaku ByMaxkHO-MacnsiHOM U30MsUMM KOHAEHCATOPHOrO TUNa MPOU3BOAWUTCS MeraoMMeTpoM Ha
2500 B.

M3mepeHue conpoTUBNEHUS BTOPWUYHBIX OOMOTOK M MPOMEXYTOYHbIX OOMOTOK KackadHblX TpaHcgopmMaTopoB ToKa
OTHOCMUTESLHO LIOKONSA npon3Boantca meraommeTpom Ha 1000 B.

V|3MepeHHbIe 3Ha4YeHnda ConpoTuBIEHNA N30NALUNN OOJTKHbI ObITb HE MeHee npmBeaeHHbIX B Tabn.1.8.13.

Tabnuua 1.8.13

ConpoTtuBneHune U3onsiLMKN KackagHbIX TpaHCcOpMaTOPOB ToKa

Honyctumble conpoTtuenenust nsonsauum, MOm, He meHee
Knacc OcHoBHas MamepuTtenbHbii | HapyxHble | BTopuuHble |[poMexyTouHble
Hal‘lpfl()é(eHI/IH, nsonauuns BbIBOJ, crnon obmoTkM* 06MOTKM
3-35 1000 - - 50(1) -
110-220 3000 - - 50(1) -
330-750 5000 3000 1000 50(1) 1

* COI'IpOTVIBJ'IeHVIﬂ n3onaunn BTOPUYHbIX 0o6MOTOK npuBeeHbl: 6e3 ckobok - NpU OTKMKYEHHbIX BTOPUYHbLIX Lenax, B
CKOOKax - C NOAKMOYEHHBIMMU BTOPUYHbLIMU LEendaMN.

Y kackagHbIX TpaHcOpMaTOpPOB TOKa COMPOTUBIIEHWE U30MSAUMM U3MepsieTcss Ans TpaHcdopMaTopa Toka B LEnoMm.
Mpy Hey#oBRNETBOPUTESNbHBIX pe3yrbTaTtax Takux U3MEpPEHWUI CONMPOTUBIIEHWE M30NALMU SOMOSNHUTENBHO U3MEpPSeTCs No
CTYMNEHSIM.
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2. Namepenune tgd nzonauum.

Mamepenns tg 3 TpaHchopMaToOpoB TOKa C OCHOBHOM ByMaXHO-MacnsHOM M3onaUMel NPOM3BOAATCH NPU HANPSHKEHNN
10 kB.

M3aMepeHHble 3HauYeHus1, npuBeaeHHble k TemnepaType 20 °C, 4omkHbl ObiTb He 6onee ykasaHHbIX B Tabn.1.8.14.

Tabnuua 1.8.14

3HavyeHUnA tz & OCHOBHOW U30NSLMU TPaHC(OPMaTOPOB TOKA

Tun nsonsauum MpenenbHble 3HaueHus tg &, %, ocHOBHOW U3oNALMK
TpaHcopmMaTopoB TOKa Ha HOMUHAaNbHOE

3-15 20-35 110 220 330 500 750
BymaxHo-6akenutosas 3,0 2,5 2,0 - - - -
OcHoBHasi BymaxkHo- - 2,5 2,0 1,0 He 6onee 150% ot
MacrnsHas " M3MepeHHOro Ha 3aBoje,
KOHAEHcaTopHas Ho He Bbile 0,8
nsonsaums

Y KackagHbIX TpaHcchopMaTopoB Toka tg & OCHOBHOM M30OMALMM M3MepsieTcs Ana TpaHcdopmaTtopa Toka B Lenom. Mpu

HEeyOOoBIEeTBOPUTENIbHbIX pe3yJibTaTaxX TaKux M3MepeHVII7I tgﬁ OCHOBHOW M30MALMM  AOMONMHUTENBHO npon3BoanTCA
n3mepeHne no CTtyneHAam.

3. VcnbiTaHne NOBbILEHHBIM HanpsiXXeHneMm NpoMbiLLneHHon YacToTbl 50 Iy,
3.1. VicnbiTaHne NOBbILWEHHBIM HanpsiXXeHMEM OCHOBHOWN U30NSALNN.

3Ha4yeHUs1 UCNbITATENbHOIO HaMPsPKEHWS1 OCHOBHOM M30MAuMM npuBedeHbl B Tabn.1.8.16. OnuTenbHOCTb MCNbITaHNS
TpaHcgopMaToOpOB TOKa - 1 MUH.

[onyckaeTcsi npoBefeHMe UCMbITaHUN TpaHCHOPMAaTOpPOB TOKA COBMECTHO C OLUMHOBKOMW. TpaHcdopmaTopbl ToKa
HanpskeHneMm 6onee 35 kB He noaBepraTCa UCMbITAHWUAM NOBbLILLIEHHBIM HaNPSKEHNEM.

3.2. VicnbiTaHne NOBbIWEHHBIM HanpsXXeHeM N30MsLMmM BTOPUYHbIX 0OMOTOK.

3HayeHne UCMbITAaTENbHOrO HaMpsXeHUs AN M30MsuUMU BTOPUYHLIX OOMOTOK BMECTE C MPUCOEAMHEHHBIMU K HUM
Lensamun npuHMMaeTcst pasHbiM 1 kB.

[MpoAoMKNTENBHOCTb NPUMOXEHUSA UCMBITATENBHOIO HANPSKEHUS - 1 MUH.
4. CHATME XapaKTepPUCTUK HaMarHN4YMBaHus.

XapakTepucTnka CHUMaEeTCs MOBbILLEHNEM HaMNpPsPKEHUS Ha O4HON M3 BTOPUYHbIX OOMOTOK 4O Havana HacbILWeHWs, HO
He Bbiwe 1800 B.

|_|pl/| Hann4yuny 0OMOTOK OTBETBMNEHUN XapaKTepuctmka CHMMaeTCca Ha pa6oqu OTBETBITIEHUN.

CHsiTas xapakTepucTMKa COMOCTaBMSAETCS C TUMOBOW XapaKTepUCTUKOM HamarHU4MBaHWs WM C XapaKTepucTukamu
HamarHM4MBaHus UcrnpaBHbIX TpaHCOPMaTOPOB Toka, OAHOTUMHbLIX C NPOBEPSIEMbBIMU.

OTnuumMs OT 3HAYEHUI, UBMEPEHHbIX HA 3aBOAE-U3roTOBUTENE, UMM OT U3MEPEHHbLIX Ha UCMpPaBHOM TpaHcgopmaTope
TOKa, OOQHOTMMHOM C NPOBeEpsieMbIM, He JOSMKHbI NpeBbiwaTb 10%.

[onyckaeTcs CHATME TOMNBKO TPEX KOHTPOSbHbIX TOYEK.
5. NamepeHune koadhdumumeHTa TpaHcopmaumn.

OTKNOHEeHNe n3mepeHHoro KOSd)(bMLI,MeHTa OT YyKasaHHOro B nacnopte unMm OT U3MEepeHHOro Ha WucnpaBHOM
Tpchq)opmaTope TOKa, OAHOTUNHOM C npoBepAeMbIM, HE OOJIKHO NpeBbillaTb 2%.

6. I/IamepeHl/le conpoTuBneHna BTOPUYHbIX obmoTOoK NOCTOAHHOMY TOKY.
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M3mepeHune npoBoauTcs y TpaHCchopmMaTopoB ToKa Ha HanpsbkeHne 110 kB 1 Bbiwe.

OTKIMOHEeHVe N3MEPEHHOr0 COMPOTUBIEHUS OOMOTKM NOCTOSIHHOMY TOKY OT MNacMOPTHOrO 3HAYEHWUSI UMK OT M3MEPEHHOTO
Ha gpyrux dasax He AOMmkHO npeBblwaTtb 2%. [Mpu CpaBHEHWM W3MEPEHHOro 3HaYeHUs C NacrnopTHbIMU AaHHLIMU
M3MEpPEHHOE 3Ha4yeHWe COMPOTUBIEHUS OOIMPKHO NPUBOAMUTLCS K 3aBOACKOM TemnepaType. [Mpu cpaBHeHWUM C ApYrvMu
dazamu nsamepeHus Ha Bcex hasax AOMKHbI MPOBOAUTLCS MPU OAHOW U TOW Xe Temneparype.

7. VicnbiTaHus TpaHcdopMaTopHOro macna.

lMpn BBOAE B aKkcnnyaTauuilo TpaHcOpMATOpPOB TOKa TpPaHCHOPMATOPHOE Macno AOMKHO ObiTb MCNbITAHO B
CoOoTBeTCTBUM C TpeboBaHusmu Tabn.1.8.33 nn.1 + 6, a y repmeTnyHbIX 1 no n.10.

Y MacrnoHanosfiHEHHbIX KackagHbIX Tpchd;)opmaTopOB TOKa oOuUeHKa COCTOAHUA TpchcpopmaTopHoro Macna B Kaxzaomn
CTyneHn npoBoAgnUTCA NO HOpMaMm, COOTBETCTBYOLLUM pa6oqemy HanpsaXeHuo CTyrneHn.

8. McnbiTaHne BCTPOEHHbIX TPaHCHOPMaTOpPOB ToKa.

Mpoussogutcs no nn.1, 3.2, 4+6. M3mepeHne conpoTMBNEHUS W30MALUM BCTPOEHHbIX TpaHCHOpPMaTopoB ToKa
nNpoun3BoOAMTCA MErAOMMETPOM Ha HanpsbkeHne 1000 B.

MamepeHHoe conpoTuBeHne M3onsiumm 6e3 BTOPUYHbIX Lienei 4omKHO bbiTb He MeHee 10 MOM.

[onyckaeTcsi nsaMepeHne COMpPOTUBIIEHUS U30NSALUMU BCTPOEHHBIX TPAHCHOPMAaTOpPOB TOKAa BMECTE CO BTOPUYHBbIMU
uensamun. MamepeHHoe conpoTMBNEHNE N30NSLMM SOMKHO ObiTb HEe MeHee 1 MOm.

1.8.18. UamepuTenbHbIe TpaHchoOpMaTOpPbI HaNPsXKeHUA
1. OnekTpomarHuTHble TpaHcOopMaTOpPbl HaNPSXXEHWS.
1.1. NamepeHne conpoTuBneHnsi M3onsaunum obmoTok.

M3amepeHune conpotuBneHns nsonsumm obmMoTkm BH TpaHchopmaTopoB HanpsXeHUs Npon3BoanTCs MEeraoMmmeTpoM Ha
HanpsbkeHue 2500 B.

MismMepeHre COMpPOTUBIEHWUS U30MSAUUM  BTOPUYHLIX OOMOTOK, a Takke CBA3yWMX OOMOTOK KackaHbIX
TpaHCcOPMaTOPOB HaMPSHKEHUSA MPOM3BOANTCA MErAOMMETPOM Ha HanpshkeHne 1000 B.

M3mepeHHble 3Ha4YeHNst CONPOTUBMEHNS U3ONALUN OOIMKHbI ObITb HE MEeHee npmuBeaeHHbIX B Tabn.1.8.15.

Tabnuua 1.8.15

ConpoTusneHue M3onsauumn TpaHcOpPMaTOpPOB HaNPSKEHUA

JonyctMble conpoTuBneHus nsonsumm, MOM, He MeHee
Knacc HanpsixeHusi, kKB | OcHoBHas nsonsiums | BTopuyHble 0OMOTKM* Caasytoue
obmoTkn*
3-35 100 50(1) 1
110-500 300 50(1) 1

* COnpoTMBIEHNS N30MALMN BTOPUYHBIX OOMOTOK NpUBELEHbI:
©6e3 ckoBOK - NpY OTKITHOYEHHbIX BTOPUYHbIX LIENSX;

B CKOOKaX - COBMECTHO C NOAKMOYEHHBIMU BTOPUYHBIMU LLENSIMNA.

1.2. NcnbiTaHne NOBLILWEHHbIM HaNpsikeHnem YactoTthbl 50 M.

McnbiTanne nsonsumm obmoTkm BH noBbiweHHbIM HanpsikeHnem YacTtotbl 50 My npoBogdatcsa Ans TpaHcdopmaTopoB
HanpsKeHNsi ¢ n3onsumnen Bcex BbiIBOA0B 0OMOTkM BH aTux TpaHcdhopmaTopoB Ha HOMUHANbHOE HanpsiXeHue.

3Ha4eHUs1 UCNbITaTENbHOIO HaNpPsKEHUST OCHOBHOWN M30MsALMK NpyBeaeHbl B Tabn.1.8.15.

OnuTenbHOCTb UCMbITaHUS TPaHCHOPMAaTOPOB HANPSXKEHUS - 1 MUH.
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3HayeHne UCMbITATENbHOrO HaMpsiKeHUsT AN M30MsSIUMU BTOPUYHBLIX OOMOTOK BMECTE C MPUCOEAMHEHHBIMU K HUM
Lensamun npuHMMaeTcs pasHbiM 1 kB.

MpoAoMKUTENBHOCTE NPUNOXKEHNS UCTIBITATENBHOMO HANPSKEHUS - 1 MUH.
1.3. ViamepeHue conpoTMBIEHUSI 0BMOTOK NOCTOSIHHOMY TOKY.

M3amepeHne conpoTuBrneHuss 0OMOTOK MNOCTOSHHOMY TOKY TMPOM3BOAMUTCS Yy CBA3YKOLWMX OOMOTOK KackafHbIX
TpaHCOPMaTOPOB HaMNPsKEHUS.

OTKINOHEHE N3MEPEHHOro ConpoTUBNEHUSI OBMOTKM NOCTOSIHHOMY TOKY OT NAacMOPTHOIO 3HAYE€HWUSt UNN OT U3MEPEHHOIo
Ha gpyrmx dasax He AOMKHO npeBblwaTtb 2%. [Mpu CpaBHEHUM W3MEPEHHOTO 3HAYEHUS C NACMOPTHbIMU AaHHLIMU
M3MepeHHoe 3HayeHue CONPOTUBMEHUS AOMKHO NPMBOAUTLCA K TeMnepaType 3aBoACKMX UCMbITaHui. Mpu cpaBHeHWUM €
apyrumm dasamm n3amepeHus Ha Bcex pasax AOoMmKHbl NPOBOAMTLCA MPU OOHOW U TOW Xe Temneparype.

1.4. NcnbiTaHne TpaHcgopmaTopHOro macna.

Mpu BBOOE B 3KCMMyaTauuk TPaHCHOPMATOPOB HAMPsSXKEHUS Maco AOMKHO ObiTb UCMLITAHO B COOTBETCTBUM C
TpeboBaHnsmu Ta6n.1.8.32 nn.1 - 6.

Y MacnoHanofiHEHHbIX KackagHbIX TpchcbopmaTopOB HanpsXeHusa oLeHKa COCTOAHUA Machna B OTAESIbHbIX CTyNneHAX
npoBoAUTCA NO HOpMaMm, COOTBETCTBYHOLLNM pa6oqemy HanNpaAXeHuto CTyrneHu.

2. EMKOCTHbIe TpaHcdhopMaTopbl HaNPshKeHUs.

2.1. VicnblTaHne KOHAEHCATOPOB AeNUTENEN HanpsiXKeHus:.

McnbiTaHne KOHAEHCATOPOB AeNUTENEN HanpsiXkeHns NpoBoaATCS B COOTBETCTBMM C TpeboBaHmusimu pasgena 1.8.27.
2.2. N3mepeHne conpoTUBNEHNST U30NALUSA SMEKTPOMarHUTHOro YCTPOMCTBA.

M3amepeHne conpoTnBneHus nsonsaumm o6MoToK NpoBoanTCS MeraommMmeTpom Ha 2500 B.

ConpoTuBneHne M3onsiuumn He OOIMKHO OTNMYaTbLCs OT yKa3aHHOro B nacnopte 6ornee yem Ha 30% B XyALlyl0 CTOPOHY,
HO cocTaenaTb He meHee 300 MOMm.

2.3. VicnblTaHWe 3neKTpOMarHMTHOro yCTPONCTBa NOBbIWEHHbLIM HanpsixeHneM YacTtoTbl 50 Iy,
McnbiTaHnsim noaBepraeTcs U3onaums BTOPUYHbIX OOMOTOK S11EKTPOMAarHUTHOrO YCTPOWCTBA.
McnbiTatensHoe Hanpsxexue - 1,8 kB.

OnnTenbHOCTb NPUNOXEHUS HanpsXXeHus - 1 MUH.

2.4. N3amepeHne conpoTUBMEHNs 0OMOTOK MOCTOSTHHOMY TOKY.

|-|pVI BBOAE B OJ3KcCnnyatauuto umnaMepeHue conpoTuBrieHnsa obmMoTOK NOCTOAHHOMY TOKY MNpPOM3BOAUTCA Ha BCeX
NONOXeHnAX nepeknyakuiero yCTpOVICTBa.

M3mepeHHble 3HayeHWsl, NpuBedeHHble K TemnepaType Mpu 3aBOACKUX WCMbITaHWSX, He AOSDKHblI OTnMyaTbcs OT
ykasaHHbIX B nacnopTe 6onee yem Ha 5%.

2.5. lamepeHmne ToKa 1 NoTepb XONOCTOro Xo4a.

M3amepeHune Toka 1 NoTepb XONOCTOro XoAa Npou3BOANTCS NPY HaNPSKEHUSIX, YKa3aHHbIX B 3aBOACKON OKYMEHTaLUuu.
aMepeHHble 3HaYeHns He JOMMKHbI OTNMYaTbLCS OT YKka3aHHbIX B nacnopte 6onee yem Ha 10%.

2.6. NcnbiTaHne TpaHcopmMaToOpHOro Macra 13 anekTpoMarHUTHOro yCTpOMCTBa.

3HayeHne NpoBMBHOro HaNpsHKeHMs Macna AormkHo ObiTb He meHee 30 kB.

Mpwn BBOAE B 3KCMMyaTauMio CBEXEe Cyxoe TpaHcopMaTOpHOEe Macro Anst 3anvBKW (OOMMBKW) 3MEKTPOMarHUTHOro
YCTPOMCTBA JOIMKHO ObITb MCMBbITAHO B COOTBETCTBUM C TpeboBaHusamu Tabn.1.8.33 nn.1 - 6.

2.7. VicnbiTaHne BEHTUNbHbLIX pPa3pagHNKOB.

[MpoBogAaTca cornacHo ykasaHuam pasgena 1.8.31.
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1.8.19. MacnsHble BbIKnOYaTenu

1. NamepeHne conpoTMBNEHNST N30MNALUN:

a) NOABWXHbIX U HaMpaBsAoLWMX YacTel, BbINOMHEHHbIX U3 OpraHu4ecknx matepuanos. [Mpon3sognTcs MeraoMmmeTpom
Ha HanpsbkeHue 2500 B.

ConpoTMBReHMe N30MnsALMM He J0MMKHO OblTb MEHbLLE 3HAaYEHUN, MPUBEOEHHbBIX HUKE!

HomuHanbHoe HanpsikeHne BbikntovaTens, kB 3-10 15-150 220-500

Conpotuenenune nsonsauum, MOm 1000 3000 5000

©0) BTOPMYHbIX Lienewn, anekTpoOMarHTOB BKIOYEHUS U OTKIIoYeHus u T.n. MNponssoaunTcsa B cootBeTcTBUM ¢ 1.8.37.
2. VcnbiTaHne BBOAOOB.

Mponseogutcs B cooteetcTBmm ¢ 1.8.34.

3. OueHka COCTOsIHMS BHYTPUGAKOBOW M30MSALMN U U30NSLUN SyroracutenbHbIX YCTPOUCTB.

OueHka npounssoanTca y 0aKkoBbIX MacnsiHbiX BblKMYaTenen Ha HanpsaXxeHune 35 kB B TOM crny4yae, ecnu npu
n3mepeHmnmn tg 8 BBOAOB Ha MOJIHOCTbIO C06paHHOM BblKno4aTesne nojiy4yeHbl NnoBbllLEeHHble 3HAa4YeHUA MO CPpaBHEHUIO C

HOpMamu, npuBeaeHHbIMU B Tabn.1.8.30.

BHyTpubakoBas M30onsumsa U U3oNsSLMS OyroracuTENbHBIX YCTPOMCTB NOASIEXAT CyLUKE, ECMN UCKMIOYEHNE BIUSIHAA 3TOM
U3OMSALMM CHKAET namepeHHblit tz & Gonee YeM Ha 4% (abcomoTHOe 3HavYeHNe).

4. NcnbiTaHne n3onsaumm NoBbILLEHHBIM HanpPsXXeHUEM MPOMbILLSIEHHON YacTOThbl:

a) u3onsAuMM BblKMOYaTenen OTHOCUTENBLHO Kopryca Wnu onopHon usonsuuu. MpousBoguTcs Ans BbikMovaTenein
HanpskeHnem o 35 kB. VcnbiTaTensHoe HanpsikeHve Ans BbikModaTenein NpMHUMAaeTcsl B COOTBETCTBUMU C AAHHbIMU
Tabn.1.8.16. MNpoaomKMTENbHOCTb NPUNOXKEHUS HOPMUPOBAHHOTO UCMbLITATENBHOIO HAMPSHKEHUS 1 MUH.

Tabnuua 1.8.16

UcnbiTaTenbHoe HanpsAXxeHue ﬂpOMbIU]ﬂeHHOVI YacTOTbl ANSA BHELWHEN N30nAUum annapartoB

WcnbiTaTensHoe HanpsikeHwe, KB, Ans annapaToB ¢ n3onsauunen
Knacc HOpManbHOMN HOpMarnbHOMN obneryeHHoM obneryeHHon
HanpseHus, kKB Kepamuyeckomn opraHu4eckoun Kepammuyeckon | opraHu4eckom
3 24 21,6 13 11,7
6 32 28,8 21 18,9
10 42 37,8 32 28,8
15 55 49,5 48 43,2
20 65 58,5 - -
35 95 85,5 - -

AHanorM4yHoOMy UCnbITaHWIO AOMMKHA NOABEPraTbCs U30NALMSA MEXKOHTAKTHLIX PaspbiBOB MACsHbIX BblknovyaTenen 6-
10 kB.

6) M30NSUMM BTOPUYHBIX Lienei 1 06MOTOK 3rEeKTPOMarHUTOB BKITIOYEHUSI U OTKMIOYEHMS. 3HAaUYEeHME UCMbITAaTENBHOIO
HanpsbkeHns 1 kB. MpogomkuTenbHOCTb NPUMOXEHUS HOPMUPOBAHHOTO UCTILITATENBHOrO HANPSXKEHUS 1 MUH.

5. Vl3mepeHV|e conpoTuBiieHNA NOCTOAHHOMY TOKY:
a) KOHTaKTOB MacsiHbIX BbIKIo4aTenen. MSMSPHETCH conpoTtueneHune TOKOBe,D,yLLI,elZ CUCTeMbl Nostoca BblKNo4aTena u
OTOENbHbIX €ro 3eMeHTOB. 3HayeHne conpoTuBneHna KOHTakKToB NOCTOAHHOMY TOKY OOJTI)KHO COOTBETCTBOBATb AAHHbIM

3aBoda-n3rotoBuUTensa,

6) WYHTUPYIOWMNX PE3UCTOPOB [AyroracuTesibHbiX YCTPOMCTB. M3MepeHHOe 3HauyeHuWe COMPOTUBEHWUS OOMKHO
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oTNnMYaThCs OT 3aBOACKUX AaHHbIX He 6onee Yyem Ha 3%;

B) obmoTOoK ANEeKTpoMarHUToB  BKIKOYEHUA U OTKNKOYEeHUdA, 3HadeHue COI'IpOTVIBJ'IeHVIf;I 0BMOTOK  JOIMKHO
COOTBETCTBOBATb YKa3aHUAM 3aBOAOB-U3rOTOBUTENEN.

6. MlamepeHne BpeMEHHbIX XapakTEPUCTUK BbIKMoYaTenen.

MamepeHne BpeMeHHbIX XapakTepUCTUK NPOM3BOAMTCS ANS BblkNoYaTenen BCEX KMacCoB HanpsbkeHus. VamepeHue
CKOPOCTM BKITIOYEHWUSI U OTKIHOYEHMS crnedyeT Npou3BoAuTb Anst Bbiknioyatenen 35 kB u Bbiwe, korga ato Tpebyetcs
MHCTPYKUUEN 3aBoga-u3rotoBuTensi. MamepeHHble XapakTepuCTWKM [OOMXHbl COOTBETCTBOBaTb YKa3aHWsiM 3aBOJOB-
M3roToBUTENEN.

7. I/IsmepeHl/le XoO4a MOABWXKHBIX 4YacTen (TpaBepc) BblKNto4aTend, BXWMa KOHTAKTOB Mpu  BKITHOYEHUN,
OHOBPEMEHHOCTU 3aMbliKaHUA N pa3MblKaHNA KOHTAKTOB.

ﬂonyquHble 3Ha4YeHuA OOJKHbI COOTBETCTBOBATL YKa3aHUAM 3aBOJOB-N3roTOBUTENEN.
8. MNpoBepka PerynmpoBOYHbIX U YCTAaHOBOYHbIX XapakTepuctnk mexaHmsmos, NnpuBogoB 1 BblKIto4aTenen.

Mponssogutcsa B o6beme n No Hopmam VIHCprKLIMlZ 3aBOJOB-N3roTOBUTENEN M NACNOPTOB ANSA KaX4oro Tuna npusoaa
W BbIKNKO4aTen4d.

9. MNpoBepka AeNCTBMSA MexaHM3mMa CBOOOHOro pacLuenneHus.

MexaHn3am cBOBGOAHOro pacLenneHus NnpuBoaa AOMKeH NO3BOMNATb NPOM3BOANUTL OMNepaLmmn OTKIMIOYEHNS Ha BCeM Xoae
KOHTaKTOB, T.€. B OGO MOMEHT OT Hayarna onepauuy BKIOYEHNS.

10. MNpoBepka MMHMMArILHOTO HaNPsHKEHWs (AaBneHnst) cpabaTbiBaHUSA BbIKIlOYaTene.

MpoBepka MUHMMAanbLHOrO HanpsikeHUsi cpabaTbiBaHUA NPOU3BOAUTCS MOMOSIOCHO Y BbIKMOYaTenen ¢ nomnosftCHbIMU
npmBoaamMm.

MuHMManeHoe HanpsikeHne cpabaTbiBaHWs [OMKHO COOTBETCTBOBATb HOPMaM, YCTAHOBIEHHbIM 3aBojamu -
M3roToBMTENSIMM BbikNtoyaTenen. 3HavyeHWe [AaBrneHus cpabaTtbiBaHWsi MHEBMOMPMBOAOB OOJMKHO ObiTb Ha 20-30%
MEHbLLE HWKXHEro npeaena paboyero AaBneHus.

11. UcnbiTaHne BbiknoyaTenen MHOrokpaTHbIMM oNpo6oBaHNAMN.

MHorokpaTHble onpo6oBaHUsi BbIKNOYaTeNeN - BbIMONIHEHWE Onepaumii BKIMIOYEHUS U OTKITIOYEHNUS U CIIOXHbBIX LIMKIOB
(BO 6e3 Bblaepxku BpeMeHu obsasaTenbHbl Ans Bcex Bblknoyatenen; OB u OBO ob6s3aTenbHbl Ansi BbIKNoYaTenen,
npegHasHayveHHbIx Anst pabotsl B pexume AlNB) OOMmKHbI NPOM3BOAUTHECA NPU HOMMHANBLHOM HaMpPsPKEHUM Ha BbIBOAAX
3NEKTPOMarHNToB. YMCro onepaummn 1 CROXHbIX LIMKIOB, NOAMNEXALUMX BbINOMHEHWNIO BbIKINOYaTENEM, JOMKHO COCTaBMATh!

- 3-5 onepauuii BKNOYEHUS N OTKITHOYEHNS;

- 2-3 uMKna Kaxkgoro Buaa.

12. UcnbiTaHne TpaHcopMaToOpHOro Macra BblKnoyaTenen.

Y 6akoBbIX BbIKNtoYaTeNnen BCexX KraccoB HanpshkeHuin n manoobbeMHbix BbikntovaTenen 110 kB 1 Bbilwe UcnbiTaHWe
Macna npousBoamMTCs A0 U Nocre 3anvBKu Macna B BbiKMovaTenu.

Y manoob6beMHbIX Bbikntoyatenen Ao 35 kB macno uUCnbiTbiBAeTCA A0 3anvMBKUM B OyroracuTernibHble Kamepbl.
VcnbiTaHne macna npomnssoguTcsa B cooTBeTcTBum ¢ Tabn.1.8.33 nn.1, 3, 4, 5.

13. UcnbiTaHne BCTPOEHHLIX TpaHcdopmaTopoB Toka. [ponssoautcsa B cootsetcTemm ¢ 1.8.17.

1.8.20. Bo3ayLwHble BbIKNoYaTenum
1. VlsmepeHme conpoTmnBneHna nsondaunn:

a) OnopHbIX U30NATOPOB, U3ONATOPOB racUTENbHbLIX KaMep U oTAenuTenewn, U3oNUPYKLMX TSAr U BO3OYXONpPOBOAOB
BbIKIt04aTenen BCcex KrnaccoB HanpsixeHun. NpomnsBoanTca MmeraoMmMeTpoM Ha HanpsixeHue 2,5 kB.

B cnyyae HeobxoaMMOCTM M3MepeHME COMPOTMBIEHUSA U3OMALUUM OMOPHBLIX U30MATOPOB, U3OMATOPOB racUTENbHbIX
Kamep 1 oTaenuTenen cnegyeT Npon3BoaUTb C YCTAHOBKOM OXPaHHbIX KOMEL, Ha BHELLHEN NMOBEPXHOCTMY.
ConpoTuBNeHNE N30MALMN SOIMKHO ObITb HE HWXE 3HaYeHWI, NpUBEeAEHHbIX B Tabn.1.8.17.

Tabnuua 1.8.17
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HanmeHbluee gonycTuMoe conpoTUBIrieHMe ONOPHON U3ONSLIMU U U30NALUN NOABUXKHBLIX
YyacTen BO3AYLHbIX BbIKIOYaTenemn

McnbiTyeMbli 06BbEKT Conpotuenexue nsonauun, MOwm, npu
HOMWHAINbHOM HanpsHXeHUW BblkNtoyaTens, kB

0o 10 15-150 220 v Bbille

OnopHbI M30NATOP, BO3AYXOMPOBOL, 1000 3000 5000
n Tara (kaxgoe B OTAENbHOCTH),
N3roTOBIIEHHbIE M3 hapdopa

©0) BTOpMYHbIX Lienen, 06MOTOK 3MeKTpoOMarHMTOB BKIIOYEHNS U OTKNoYeHus. MNponssoaunTcs B cooTBeTcTBUM ¢ 1.8.37.

2. VcnbiTaHne NOBbIWEHHBIM HaMNPSXKEHWEM MPOMbILLNIEHHON YaCTOThbI:

a) msonsAumm Bblknoyatenen. Ob6ssaTenbHO Anst Bbikoyatenen o 35 kB. OnopHyto dapdopoByo M30NAUMIO0
BbIKMNOYaTenen cnegyet UCNbITbiIBaTb MOBBILWEHHBIM  HANPSHKEHNWEM MPOMBILLNIEHHONW 4acToTbl B COOTBETCTBUM C
Tabn.1.8.16. MpoaomKNTENbHOCTb NPUIOXEHNA HOPMUPOBAHHOIO UCMNbITATENbHOrO HANPSXXEHMA 1 MUH.

0) nsonAuMM BTOPUYHBIX Lenen n 06MOTOK aneKTpomarHMToB ynpasneHus. [poussoautcsa B cootseTcTsum ¢ 1.8.37.

3. MlamepeHune conpoTneBneHmus NOCTOAHHOMY TOKY:

a) KOHTaKTOB BO34YLUHbIX BbIKMHOYATENEW BCEX KIMACCOB HanpshkeHus. WM3MepeHuo noanexuT CconpoTUBMEHUE
KOHTAKTOB Ka)OO0ro 3fieMeHTa racuUTenbHON Kamepbl, OTAeNnUTeNs B oTAaenbHocTU. Hanbonblwive gonycTuMble 3HAYEHUs
COMNPOTMBIEHUS KOHTAKTOB BO3AYLUHbIX BblKMoYaTenen npuseaeHsl B Tabn.1.8.18.

Tabnuua 1.8.18

MNpepenbHble 3Ha4eHUA CONPOTUBNEHMA NOCTOAHHOMY TOKY KOHTaKTHbIX CUCTEM BO34YLIHbIX
BbIKnroyaTenen

Twn BbIkNOYaTens ConpoTuBREHUE KOHTYpa
nontoca, MKOM, He

6onee

BBH-330-15 460
BB-330b 380
BB-5006 500
BBb-110, BBEM-1106, BBEK-1106 80
BBO-2206, BBEK-220b 300
600
BBB-500A 900
BBB-750A 1200
BHB-330-40, BHB-330-63, BHB-500-40, BHB-500-63 150
BHB-750 230

Mpyumeyvanus:

1. lNpepenbHble 3HA4YEHUSA CONPOTUBMEHUI OOHOIO 3feMeHTa (paspblaa) racuTenbHOM KaMepbl U OTAENUTENs U O4HOro

ayroracuTtenbHOro yCTponcTea mMoaynsi: Belikntoyatenen cepun BBH - 20 mkOm, cepuin BBY, BBE, BB/, BBEK - 80 MkOwm,
cepun BHB - 70 MkOm.

2. Y BbikmovaTenen Tuna BB HanpsxeHnem 330-500 kB 3HaveHns conpoTUBEHWUI CReayloLwWwmnx y4acTKoOB TOKOBEAYLLNX
KOHTYPOB He [OMKHbI NpeBblLuaTh:
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50 MkOM - ans WKWH, COeaUHAIOLLMX racUTENbHYIO KaMepy C OTAENEHNEM;
80 MkOM - ons WKNHBI, COeANHSOLLIEN ABE NOMOBUHbLI OTAENUTENS;
10 MkOmM- Ans nepexofa ¢ annapaTHOro BbiBoAa OTAENUTENS HA COEANHUTENBHYIO LUNHY.

3. 3HayeHusa conpoTUBNEHWI KaXXA0ro pa3pbiBa AyroracutensHoro yctponcTea BolkntovaTenen 330-750 kB cepun BHB
He JOIMKHbI NpeBbiwaTtb 35 MKOM.

0) OoOMOTOK SMEeKTpOMarHWTOB BKMOYEHUS U OTKMYEHUS BblkNiovaTenen. YcraHaBnuMBaeTcs AN kaxgoro Tuna
BbIKNOYaTeNen cornacHo AaHHbIM 3aBoAa-U3roToBUTEnNS.

B) pe3ynbTaTbl UBMEPEHUIA CONPOTUBIIEHNS NIEMEHTOB AeNMTENEN HANPsHKEHNS U LUYHTUPYHOLLMX PE3UCTOPOB OOIMKHbI
COOTBETCTBOBATb 3aBOACKMM HOpMaMm, NpuBeAeHHbIM B Tabnumue 1.8.19.

Tabnuua 1.8.19

HopMupyembie 3Ha4eHUs1 CONPOTUBIIEHUA NOCTOSTHHOMY TOKY OMUYECKUX faenutenemn
HaNpPsHKeHUs U WYHTUPYHOLWMX Pe3UCTOPOB

Tun BbIKNtoYaTENS ConpoTrBNeHUs 0OQHOro
anemMeHTa, Om

BBH-110-6 15015
BBLLU-110B, BBLU-1506 150+ _,
BBH-154-8, BBH-220-10, BBH-220-15, BBH-330-15 150004150
BB-330, BB-500 14140140
BBY-35 4,6-0,25
BBY-110b 50,3 (HWKHWUIA MOAYb)

10042 (BepxHWI MOAYIb)

BBB-110, BBB-2206 100+2
BBBEM-1106, BB[1-2206 50+1
BBBEK-1106, BBBK-2206 47,5+ s
BHB-330-63, BHB-500-63 75+ _5

MpumeyaHre. ConpoTUBMNEHNS LUYHTUPYIOLLMX PE3UCTOPOB, NOAMEXAaLUMX YCTaHOBKE HAa OLHOM MOMIOCE BhIKMHYaTens,
He [JOIMKHbI OTNMYaTbCs ApYr OT Apyra 6onee YeM JoMycKaeTCst 3aBOACKON MHCTPYKLUEN.
4. NpoBepKka XxapakTepPUCTUK BbIKMNoYaTens.

XapaKTepMCTVIKVI BblKIto4aTens, CHATble Npy HOMUHANbHOM, MUHUMallbHOM N MakCMMalribHOM pa60q|/1x AaBneHunax npu
NPOCTbIX onepaunax n CrioXKHbiX LUKNax, 4OJHKHbl COOTBETCTBOBaTb AaHHbIM 3aBO4a-U3rotoBuUTenA.

5. I'IpOBepKa MUWHUMalbHOIo HanpsAXXeHua Cpa6aTbIBaHI/I9I BblKno4yaTena.

aﬂeKTpOMaFHMTbI ynpaBlieHUA BO3OYLIHbIX BbIKMNtoYaTenen LOMKHbI CpaﬁaTblBaTb npu HanpaxeHnn He 6onee 0,7
UHDM. npun nuTaHnn npmeoga OT UCTOYHUKA NMOCTOAHHOIO TOKa U He 6onee 0,65 UI-DDM_ npu NUTaHnUn OT CeTu nepemMeHHOoro

TOKa 4epe3 BbINPSMUTENbHbLIE YCTPOMUCTBA M HauGomnbliem paGoyem [OaBreHuu cCkaToro Bo3dyxa B pesepByapax
BbIKIovaTens. HanpspkeHne Ha aNeKTPoOMarHUTbl AOMKHO NoaaBaThCs TONYKOM.

6. VicnbiTaHne BbikNOYaTENS MHOTOKPaTHBIM BKITHOYEHNEM U OTKITHOYEHMEM.

KonuuecTBo onepauuini M CrOXHbLIX LMKIOB, BbINOMHAEMbIX KaXKOblM BblKtoYaTeneM, ycTaHaBMBAETCS COrfacHoO
Tabn.1.8.20.
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YcnoBusa u 4yncno onpo6oBaHNI BbiKIlOYaTenen npu Hanagke

Onepauus unm yukn [aeneHue npu HanpsikeHna Yucrno
onpo6oBaHuu Ha BbIBOAAX onepaummn
W LMKIoB
1. BkntoyeHue HanmeHbluee HomMunHanbHoe 3
cpabartbiBaHue
2. OTknoveHve To xe To xe 3
3.BO " " 2
4. BkntoyeHue HaumeHbluee paboyee " 3
5. OTknioveHve To xe " 3
6. BO " " 2
7. BknioyeHve HomwuHanbHoe " 3
8. OTknioveHve To xe " 3
9.0B " " 2
10. Bknoyenue Hanbonbliee paboyee | 0,7 HOMUHANLHOrO 2
11. OTknioveHne To xe To xe 2
12.BO " HomMunHanbHoe 2
13. OBO " To xe 2
14. OBO Haunmenbliee ona AlNB " 2

Tabnuua 1.8.20

Mpumeyanne. Mpu BbINOMHEHWM oOnepauuini U CNOXHbIX UMKNoB (Mn.4-9,12-14) [ommkHbl OblTb CHATbI 3a4eTHble

ocuunnorpamMmmbl.

7. VicnblTaHWe KOHAEHCATOPOB Aenutenen HanpsXKeHUs BO3AYLWHbIX BbIKMoYaTenen.

Mpounssogutca B cootsetcTamm ¢ 1.8.30.

1. NamepeHne conpoTMBNEHNS U30MALUN BTOPUYHBIX LiEeNen n 0BMOTOK ANIEKTPOMarHUToB ynpaBrieHuaA.

1.8.21. dnerasoBble BbIKNO4YaTenm

M3mepeHune SOMmKHO BbINOMHATLCS COrnacHo ykasaHuam pasgena 1.8.37.

2. VicnbiTaHne n3onsumm BolknoyaTens.

2.1. UcnbiTaHne wm30nsUMM OOMKHO BbIMOMHATLCA HaMPsSHKEHUMEM MPOMbILLIIEHHON 4acToTbl cornacHo Tabn.1.8.16.
[JonyckaeTcs He NpoM3BOAMTL WCMbITAHWE BbIKMKOYATENEN, 3anofiHEHHbIX 3Mera3oM Ha 3aBOAE-U3roToBUTENE U He

noanexatwnx BCKPbITUO B Te4eHNe BCero Cpoka CJ'Iy)KGbI.

2.2. VcnbiTaHne uM30MnsuUM BTOPUYHBLIX Lenen u OoBbMOTOK 3MEKTPOMAarHUTOB YNPaBMEHUS AOIDKHO BbIMONHATLCS B
COOTBETCTBMU C yKa3aHusamu pasgena 1.8.37.

3. VlamepeHune conpoTnBneHmus NOCTOAHHOMY TOKY.

3.1. NamepeHne conpoTmereHus rrnasHon uenu. ConpoTUBNEHME MABHOW LENU OOMKHO U3MEPSTbCA Kak B LeNom

BCEro TOKOBEAYLLEro KOHTYpa Momtoca, Tak U OTAENbHO KaXKaoro paspbiBa AyroracuTesnibHOro yCTponcTea.

V|3MepeHHbIe 3Ha4YeHunda OOIMKHbl COOTBETCTBOBATb HOPpMaM 3aBOAa-N3rotoBUTENA.

Vlsmepeva He npon3BogATcAa y BbIKItOMaTenemn, 3anofiHEeHHbIX 3Nera3oM Ha 3aBoAe-M3roToBUTENE U He Moanexaimx
BCKPbITUIO B Te4eHNe BCEero Cpoka CJ'Iy)KGbI.
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3.2 V3amepeHue conpoTuBneHUss OOMOTOK 3MEeKTPOMarHUTOB YMpaBreHnss U Ao6aBOYHbIX PE3NCTOPOB B WX LEnu.
N3mepeHHble 3HaYeHNst CONPOTUBIIEHUI LOMKHBI COOTBETCTBOBATbL HOPMaM 3aBOa-U3roTOBUTENS.

4. [NpoBepka MUHNUMANBLHOIO HaNPSPKEHUS Cpa6aTbIBaHVI$| BbIKMoYaTenen.

BbikntoyaTenu AomKHbI CpaﬁaTblBaTb npn HanpsXxeHun He 6onee 0,85 Umm_ npu nutaHnm npmeoga OT UCTOYHUKA

nocTosiHHOro Toka; 0,7- UHDM, npun nnTaHnn npmeoga OT CETU NepemMeHHOro Toka npu HoOMMHallbHOM OaBleHUWU anerasa B

NoNocTaX BbIKMOYaTeNss U HanbonbLem pa6oqu OaBlieHun B pe3epByapax npueoaa. HanmeeHme Ha 3N1EeKTPOMarHuTbl
AOOJNKHO nogaBaTbCA TOJNTYKOM.

5. VcnbiTaHne KoHAeHCaTOpOoB AeNUTENEN HanpsHKeHus.

McnbiTaHns fomkHbl BbINOMHATLCSA cornacHo ykasaHuam 1.8.30.

3HauyeHne N3MepeHHOM eMKOCTM JOIMKHO COOTBETCTBOBaTL HOPME 3aBOAa-U3roTOBUTENS.
6. MpoBepka xapakTepUCTUK BbIKIOYaTENS.

|_|pl/| npoBepke paGOTbI anerasoBbIX BbIKNtoYaTenen AOMmKHbI onpeaendaTtbCca XapakTepUcTukn, npeanncaHHblie
3aBOACKNMU NHCTPYKUNAMN. Pe3yJ'IbTaTbI NpPOBEPOK U msmepeHvu?l OOJMKHbI COOTBETCTBOBATb NACNOPTHLIM AAHHbLIM.

7. VicnbiTaHue BbIKNtoYaTenen MHOroKpaTHbIMIN ONpo6GoBaHNSIMU.

MHorokpaTHble ONpo6oBaHWA - BbIMOMIHEHME OMNEpauui BKITIOYEHUST U OTKMHYEHUS U CMOXHbIX UuknoB (BO 6e3
BbIJEPXKKN BPEMEHN MeXay onepauusiMun - Ans Bcex Bolkntovatenei; OB n OBO - gns BbiknoyaTenen, npeaHa3HaveHHbIX
ansa pabotbl B pexume AlB) - OOMmKHbI MPOM3BOAUTLCH MPU Pa3nUYHbIX AABMEHUSX CXaToro BO3dyxa B npuBoge u
HanpshKeHUsIX Ha BbIBOAAX 3NIEKTPOMArHUTOB YMNPaBIieHWs1 C LENbi NMPOBEPKU MCNPaBHOCTM AEWCTBUS BbIKIoYaTeNen
cornacHo Tabnuue 1.8.20. Npon3BoAATCA NP HOMUHANbLHOM HanpsbkeHWWM Ha BbiBOAAX 3MEeKTpOMarHWTOB MpuBoda MInu
npv HOMMHANbLHOM OABMEHUM CXKaTOro BO3ayxa npreoaa.

Yuncro onepaumin 1 CROXHbIX LIMKIOB, NOAMNEXALLMX BbINOMHEHWIO BbIKIOYATENEM, JOMKHO COCTaBMATh!

- 3-5 onepauuii BKNOYEHUSA N OTKITHOYEHWS;

- 2-3 yukna Kaxxgoro Buaa.

8. lNpoBepka repMeTUYHOCTH.

MpoBepka repmMeTUYHOCTA MPOU3BOAMTCA C MOMOLLbID Teuyeuckatens. MNpu UCnbITaHUM Ha FePMETUYHOCTL LLYNOM
Teyeuckatens obcrneayoTca MecTa YnnoTHEHUIA CTLIKOBbLIX COEAMHEHMIA U CBapHbIX LUBOB BbIKMOYaTENS.

Pe3yanaT NCnblTaHA Ha repMeTuvyHOCTb CYUTaeTCA YyAOBNEeTBOPUTENIbHbIM, €CIM Te4dyeuckatellb He NoKa3bliBaeT
YTEeYKN. VcnbiTaHne nponssBoanTcAa npu HOMMHaNbHOM AaBl1eHNN 3rerasa.

9. MNpoBepka coaepxaHusi Bnarun B anerase.

CopepkaHue Bnarv B anerase onpegensietcsl nepes 3anofiHeHNeM BbIKIoYaTeNs dnerasoM Ha OCHOBaHUN U3MepPeHUs!
TOYKM pocbl. TemnepaTypa TOYKU POChl drierasa gormkHa GbiTb He Bbile MUHyc 50 °C.

10. UcnbiTaHe BCTPOEHHbLIX TpaHCHOpMaToOpOB TOKa.

McnbiTaHna OOMKHbI BIMOMHATLCSA B COOTBETCTBUM C YkadaHusamu 1.8.17.

1.8.22. BakyyMHble BbIKno4YaTenu
1. VIamepeHne conpoTUBEHNS U30MNALMM BTOPUYHBIX Liener 1 0OMOTOK S1EKTPOMArHUTOB yNpaBIieHus.
M3mepeHune nponssoauTcs cornacHo ykasaHusam pasgena 1.8.37.
2. VicnbiTaHue n3onsaumm NoBblLUEHHbIM HanpsbkeHnem YacTtoTtbl 50 M.
2.1. VicnblTaHne N30nsumMm BbIKItoYaTens.
3HaueHne ncnbiTaTeNbHOrO HaNPSKEHUS NPUHUMAaETCs cornacHo Tabn.1.8.16.
2.2. NcnbiTaHne n3onsummM BTOPUYHbIX Liener n 0OMOTOK SMeKTPOMarHMTOB YNpaBneHust.

McnbiTaHns npom3BogaTcst cornacHo ykasaHusim pasgena 1.8.37.
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3. lNpoBepka MUHUMANbLHOIO HanNpPsKEeHUS CpaﬁaTblBaHMﬂ BblKIo4aTend.

OneKkTpoMarHuTbl ynpaBreHns BakyyMHbIX BbIKtovaTenen AOmKHbI CpaﬁaTblBaTb:

- 3MeKTPOMArHUTLI BKIKOHYEHUS NPy HanpsbkeHun He Gonee 0,85 Uy ;

- ONIEKTPOMAarHuTbl OTKITKOYEHUA NPU HanpsaXeHnn He oonee 0,7- UmM_ .

4. WcnbiTaHne BbiknovaTenemn MHOTOKpaTHbIMU OI'IpO6OBaHVIF|MVI.

Yucno onepau,w7| M CNOXHbIX UWKINOB, noanexawunx BbINOJTHEHUIO BblKIto4aTenem npu HOMMHANbHOM HanpsaXeHun Ha
BblBOAaX 3J1EKTPOMarHMToB, AOJKHO COCTaBNATb:

- 3-5 onepauuit BKIOYEHMS 1 OTKITIOYEHUS;
- 2-3 umkna BO 6e3 Bblaepxku BpeMeHn Mexay onepauusiMmu.

5. VlamepeHVle conpoTmeBneHna NOCTOAHHOMY TOKY, N3MepeHne BpeMeHHbIX XapaKTepUCTuk BbIKNOYaTenen, n3mepeHune
Xo[a NOABWXHbIX YacTen 1 OHOBPEMEHHOCTUN 3aMbIKaHUA KOHTAKTOB.

MpoussoaaTcs, ecnu aTo TpebyeTca MHCTPYKUMEN 3aBOAa-N3roTOBUTENS.

1.8.23. BbIkntoyatenu Harpy3ku
1. VIamepeHne conpoTuBreHns N3onsumm BTOPUYHbIX Liener 1 06MOTOK SNeKTPOMarHUTOB yrpaBreHust.
Mpounseogutcs B cooteetcTeum ¢ 1.8.37.
2. VicnbiTaHne NOBbILLEHHBIM HanpsiXXeHNeM NPOMbILLNEHHON YacTOoThbl:
a) M3ongaumu BoiknovaTens Harpysku. [Npou3soautcs B cooTBeTcTBUM € Tabn.1.8.16.;
0) nsonsAuMM BTOPUYHBIX Lienen n 06MOTOK aMeKTpoMarHMToB ynpasnexus. NpoussoaumTcsa B cootBeTcTBum ¢ 1.8.37. 3.
3. N3mepeHne conpoTUBNEHUSI NOCTOSIHHOMY TOKY:

a) KOHTaKTOB BblKto4YaTens. npOVISBOD,VITCFl n3mMmepeHme conpoTmneIiieHNA TOKOBeD,yLIJ,GIZ CUCTEMbI MOMKOCa U Kaxaomn
napbl pa6oq|/|x KOHTaKTOB. 3HauyeHne conpoTuBneHna OOIMKHO COOTBETCTBOBATL AaHHbIM 3aBOAa-NU3roToBUTENA,

6) obmoTOoK ANEeKTpoMarHnToB ynpaslieHus. 3HaueHune conpoTuBneHnda AOJMKHO COOTBETCTBOBATb AaHHbIM 3aBoAda-
n3rotoBuTena:

4. MNpoBepka AeNCTBUSE MEXaHU3Ma CBOBOAHOMo pacuenseHuns.

MexaHuam cBoboaHOro pacLenneHus npoepsieTcsl B paboTe B cooTBeTcTBUM ¢ 1.8.19, n.9.
5. MpoBepka cpabaTtbiBaHWA NPUMBOAA NPU NMOHUKEHHOM HaNPsHKEHWUW.

Mpounssogutca B cootsetctemm ¢ 1.8.19, n.10.

6. VicnbiTaHne BbikNtoyaTens Harpy3kM MHOroKpaTHLIM OnpoboBaHMeM.

Mpounssogutca B cootBetcteum ¢ 1.8.19 n.11.

1.8.24. PazbeanHuTenun, otaenuTenun n KOpoTko3amMbiKaTenu
1. l/lsmepeHme conpoTueBneHna nsondauunn:

a) NOBOAKOB M TSI, BbINOSIHEHHbLIX M3 OpraHNYeckux mMatepuanoB. [poM3BOAMTCS MEraOMMETPOM Ha HanpsikeHue 2,5
kB. ConpoTuBneHme n3onsumm OomkHO BbiTb HE HMKE 3HaYeHUR, NpmMBeaeHHbIX B 1.8.19, n.1a;

6) MHOroanemeHTHbIX U3onsaTopos. NponssoanTcsa B cooTBeTcTBUM € 1.8.35;
B) BTOPWYHBIX Lienen n 06MOTOK anekTpomarHuToB ynpasneHus. Npoussoautca B cootBetcTaum ¢ 1.8.37.

2. VicnbiTaHne NOBbILLEHHBIM HanpsiXXeHNeM NPOMbILLNIEHHON YacTOoThbl:
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a) M3onsauMKn pasbeauHUTENEeNn, oTaenuTenen n KopoTkosamblkatenewn. Npom3BoaMTCS B COOTBETCTBUM € Tabn.1.8.16;

6) M30NALUMM BTOPUYHBIX Lienei 1 06MOTOK 351eKTPOMarH1MToB ynpaeneHust. MNponaeoanTcs B cooTeeTcTBUM ¢ 1.8.37.

3. amepeHmne conpoTuBeHNsI MOCTOSIHHOMY TOKY:

a) U3MepeHue [OMMKHO BLIMOMHATLCA MeXAy Tovkamy "KOHTaKTHbIA BbIBOO - KOHTAKTHbIM BbiBOA". PesynbTathl
M3MepPEHNA CONPOTUBMNEHUI AOMKHBI COOTBETCTBOBAThL 3aBOACKMM HOPMaM, a Npu Ux OTCyTCTBUM - AaHHbIM Tabn.1.8.21;

0) oO6MOTOK 3NMEKTPOMarHMTOB ynpaBneHusl. 3HayeHus1 ConpoTUBIEHNS OOMOTOK OOIMKHbI COOTBETCTBOBaTb AaHHbLIM
3aBOOB-N3roTOBUTENEN.

Tabnuua 1.8.21

Hanbonbliee AonycTtMmMoe cConpoTMBNeHne NOCTOAHHOMY TOKY KOHTaKTHOM CUCTEeMbl
pasbeauHuTenen u otgenuTenemn

Twvn HomuHanbHoe HoMuHanbHbIN TOK, ConpoTueneHue,
pasbeanHuTens HanpskeHue, kB A MKOM
(oTpenutens)

POH3 500 2000 200
PJTH 35-200 600 220
600 175
OcTtanbHble Tunbl | Bce knaccebl HanpskeHus 1000 120
1500-2000 50

4. I/IamepeHl/le BbITArMBaKOLWLNXCA yCVIJ'II/IVI NoABUXXHBIX KOHTAKTOB 13 HENOABWXHbIX.

MpousBogutca y pasbeguHutenen u otgenutenen 35 kB. V3mepeHue 3HayeHus BbITATMBAKOWINX YCUMUA NpU
00e3>XMPEHHOM COCTOSIHUWN KOHTaKTHbIX NOBEPXHOCTEN AOMMKHbI COOTBETCTBOBATL AAaHHBIM 3aBO4A-U3roTOBUTENS.

5. lNpoBepka paboTbl pasbeanHUTENs, OTAENUTENSA U KOPOTKO3aMbIKaTeNs.

AnnapaTbl ¢ Py4HbIM ynpaBrnieHnem OOJDKHbI OblTb NPOBEPEHLI BbINOMHEHMEM 5 onepauui BKNKOYEHMA U 5 onepauummn
OTKIMHOYeHUA.

Annapatbl C AUCTAHUMOHHLIM YNpaBieHMeM AOMKHbI ObiTb Takke NPOBEepeHbl BbINOMHEHMEM 5 onepauuii BKIOYEHUS 1
TAKOro e 4ucna onepaumini OTKIOYEHUSS NPU  HOMUHANBLHOM HAaMPSPKEHWM Ha BblBOAAX 3MEKTPOMarHUTOB U
anekTpoaBuraTtenei ynpaeneHus.

6. OnpegeneHne BpEMEHHbIX XapaKTEPUCTUK.

MpousBoanTcs y KOpoTKo3aMblkaTener Npu BKIOYEHUN U Yy oTAenuTeneln npu oTkioveHun. MamepeHHble 3HauyeHusi
[JOJKHBI COOTBETCTBOBATL AaHHbLIM 3aBOAa-U3roTOBUTENS.

7. MNpoBepka paboTbl MEXaHNYECKOW BITOKMPOBKM.

BrnokupoBka He AOMmKkHa MO3BONATb ONEPUMPOBAHWE T[MNABHbIMUW HOXaMu MPY BKITHOYEHHBIX 3a3eMIISOWMX HOXaX, U
HaobopoT.

1.8.25. KomnnekTHble pacnpegenuTenbHble YCTPOMCTBA BHYTPEHHEN U Hapy>KHOM
yctaHoBKu (KPY n KPYH)

Hopmbl ucnbitaHuin anemeHToB KPY: MacnsHbIX BbIKAOYaTeNen, namepuTenbHbIX TpaHCOopMaTopoB, BbiKoYaTenen
Harpysku, BEHTWUMbHbIX pPas3psiAHUMKOB, NPefoXpaHWUTENen, pasbeduHUTENen, CUNoBbIX TpaHcopmMaTopoB U
TpaHcopMaTopHOro Macna - NpYBeAeHbl B COOTBETCTBYIOLUMX Naparpadax HacTosILLEN MaBbl.

1. NamepeHue conpoTMBReHns n3onsaumu:

a) nepBUYHbIX Lienel. Mpon3soanTcst MeraoMMeTpoOM Ha HanpshkeHune 2,5 kB.
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ConpoTuBReHMe M30MsLMN NOMHOCTLI COBpaHHbIX NepBUYHbIX Lenen KPY ¢ ycTaHOBNEHHbIM B HUX 060pyaoBaHMEM U
y3namu JOMmkHO GbiTb He meHee 100 MOwm.

Mpu HeygooBneTBOPUTENbHLIX pe3ynbTaTtax UCNbITAHUA U3MEPEHUE COMPOTMBIEHUS NMPOU3BOAMUTCS NOINIEMEHTHO, MpU
3TOM COMPOTUBIIEHUE M3OMAUMU KaXOOro 3fnemMeHTa AOMmkHO 6biTb He MeHee 1000 MOWM; wcnbiTaHMe KOMMNMEKTHbIX
pacnpenenuTenbHbIX YCTPOWCTB, 3amnofiHEHHbIX 3rerasoM Ha 3aBOAe-U3roToBUTENe M He NOoAnexalimx BCKPbITUO B
TeyeHue BCcero cpoka crnyxobl, He NPOU3BOANTCS;

©0) BTOpMYHbIX Lienei. MNpon3BoaMTCcs MeraoMmeTpom Ha HanpsikeHue 500-1000 B.

ConpoTMBREHME M30NALMU KAXKOO0r0 MPUCOEAMHEHNs BTOPUYHBLIX Liener CO BCEMM MPUCOEAMHEHHbIMU annapaTtamu
(pene, npubopamu, BTOPUYHBIMU OOMOTKaMU TPaHCHOPMATOPOB TOKA MU HAMNPSXEHUst U T.M.) AOMMKHO ObiTb He MeHee 0,5
MOwm.

2. VcnbiTaHne NOBbLIWEHHBIM HANPSXKEHMEM MPOMbILLIIEHHON YaCTOThbI:

a) nsonaumm nepeuYHbIX uenen sueek KPY n KPYH. cnbiTatenbHoe HanpsKeHue NomHOCTbH) CMOHTUPOBAHHBIX S4Yeek

KPY 1 KPYH npu BkaueHHbIX B paboyee nonoxeHne Tenexkax v 3akpbITblX ABEPSAX yka3aHo B Tabn.1.8.22.

Tabnuua 1.8.22

UcnbiTaTenbHoe HanpsikeHue NpOoMbILIIeHHON YacToThbl usonsauum adeek KPY n KPYH

Knacc McnbiTaTenbHoe HanpsbkeHue, KB, suenkn ¢ nsonauuen
HanpsHXeHwus,
kB
Kepamuyeckomn U3 TBEPAbIX OPraHNYeCcKmX
MaTepuarnos
po 0,69 1 1
3 24 21,6
6 32 28,8
10 42 37,8
15 55 49,5
20 65 58,5
35 95 85,5

,D,J'II/ITeJ'IbHOCTb NpUNoXeHnsa HOPMMPOBAHHOIO UCNbITATENTbHOIO HaNpsXXeHnsA 1 MUH;

0) wu3onsuum BTOpWUYHbIX Uuenen. [MpoussBogutcs HanpsbkeHvem 1 kB. [pogomKMTEnbHOCTb  NPUMNOXEHUS
HOPMUPOBAHHOIO NCMbITATENBHOIO HaMPSHKEHNS 1 MUH.

3. iamepeHmne conpoTuBeHNsI MOCTOSIHHOMY TOKY.

ConpoTuBrneHme pas3beMHbIX M GONTOBbIX COEAWHEHWA MOCTOSSHHOMY TOKY OOJDKHO ObiTb He 6onee 3HauvyeHui,
npuBeaeHHbIX B Tabn.1.8.23.

Tabnuua 1.8.23

HOHYCTMMbIe 3Ha4vYeHus COHpOTMBneHMﬁ NOCTOAHHOMY TOKY 3JIeMEeHTOB KPY

M3amepsieMbln anemeHT* JonycTumble 3Ha4YeHUs CONpOTUBMNEHUS

1. BTbl4HblE KOHTaKTbI D,OI'IyCTI/IMbIe 3Ha4YeHna CconpoTuBIieHUA KOHTaKTOB MpuBeaeHbl B
I'IepBVI‘-IHOVI uenu 3aBOACKUX WHCTPYKUUNAX. B cny4vasax, ecnu 3Ha4YeHnq
conpoTtuBneHnsa KOHTaKTOB He npueBeneHbl B  3aBOACKUX
MHCTPYKUUAX, OHU OOJDKHbI ObITb He Gonee:

nns koHTakToB Ha 400 A - 75 MkOw;
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ans koHTaktoB Ha 630 A - 60 MkOwm;
nns koHTakToB Ha 1000 A - 50 MkOwMm;
Ans koHTakToB Ha 1600 A - 40 MkOwMm;

nns koHTakToB Ha 2000 A 1 Bbiwe - 33 MKOM;

2. CBsA3b 3a3eMiieHust He 6onee 0,1 Om
BbIABUXHOTO 3NemMeHTa ¢
KOpmnycom

* MIamepeHune BbINOMHAETCS, eCnu No3BoNnsaeT KOHCTpykums KPY.

4. MexaHn4yeckme ucnbiTaHus.
MpousBoaaTca B COOTBETCTBUM C MHCTPYKUMAMU 3aBOAa-n3rotoButens. K MexaHn4yeckMm UcnbiTaHUsIM OTHOCATCS:

a) BKaTblBaHWe 1 BblKaTblBAHWE BbIOBWKHBLIX 3MIEMEHTOB C MPOBEPKON B3aUMHOTO BXOXOEHWS PasbeaUHSIOLLINX
KOHTaKTOB, a Takke paboTbl LUTOPOK, BITOKMPOBOK, (PUKCATOPOB U T.N.;

6) nposepka paboTbl N COCTOAHMS KOHTAKTOB 3a3eMIIAIOLLErO pasbeanHUTENS.

1.8.26. KomnnekTHbIe TOKONPOBOAbI (LULMHOMPOBOADI)

O6bem un HOPMbI ncnbITaHUn O60py,D,OBaHVI$|, npucoeanHeHHOro K Tokonposoay v lWwnHonposoay (reHepaTop, cunosble N
n3mepuTteribHble TpaCCbOpMaTOpbl n T.I'I.), npuBeeHbl B COOTBETCTBYHOLUUX naparpaq)ax HacTosLLEeN rnasbl.

1. VicnbiTaHne NoBbILWEHHbIM Hanps>XeHnem I'IpOMbILIJJ'IeHHOI?I YacTOoThl.

McnbiTaTenbHoe HanpshkeHne u3onsauuM  TOKOMPOBOAA MpU  OTCOEAMHEHHbIX OOMOTKax reHepartopa, CUITOBbIX
TpaHCcOpMaTOPOB HANPSXXEHUs1 yCTaHaBNMBaeTcs cornacHo tabn.1.8.24.

Tabnuua 1.8.24

UcnbiTaTenbHoe HanpsxeHue npOMbIUJﬂeHHOﬁ 4acToTbl U3ondauuun TokonposoaoB

McnblTaTensHoe HanpsbkeHne, kB, TokonpoBoda ¢ nsonsumen

Knacc HanpsixeHus, kB dapdopoBom CMeLLaHHOM (KepaMmnyecKkon) n n3
TBEPAbIX OPraHUYECKNX MaTepuanos
Jo 0,69 1 1
6 32 28,8
10 42 37,8
15 55 49,5
35 95 85,5

OnnTenbHOCTb NPUNOXEHUST HOPMUPOBAHHOMO UCMLITAaTENBHOIO HANPSPKEHUS K ToKonposoay - 1 MUH.
2. [poBepka ka4yecTBa BbINONTHEHNA 60nTOBbLIX U CBapHbIX COEQUHEHWUIA.

BbIGOpoYHO MpoBepsieTcA 3aTshkka GONTOBLIX COeAVHEHUI TOKOMpoBOAa, NMPOU3BOAMTCS BbiGOpoyHasi pasbopka 1-2
GONTOBbLIX COEAMHEHWIN TOKOMPOBOAA C LENbI0 NPOBEPKM KayeCTBa BbINMOHEHNS] KOHTAKTHLIX COeONHEHUI.

CBaprle coenHeHua nogsepraroTca OCMOTPY B COOTBETCTBUMU C I/IHCprKLl,l/IeIh No cBapKe antoMUHUA Unm nNpn Hann4dnmmn
COOTBeTCTBy}OU.LeIZ YCTAQHOBKU - KOHTPOJ1HO METOAO0M PEHTreHo- Unun FaMMa,EleCpeKTOCKOI'II/II/I nnn gpyrmm pekoMmeHaoBaHHbIM
3aBOOM-U3rOTOBUTENEM CNOCOBOM.

3. MNpoBepka COCTOAHMA U3ONALNOHHBIX NPOKNaAOK.
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MpoussoanTcst y TOKOMPOBOAOB, OOOMOYKM KOTOPbIX M30NMPOBaHbl OT OMOPHbLIX METannoKOHCTPYKUMiA. [poBepka
LIeNnocCT! M3OMSILMOHHBIX MPOKNAAO0K OCYLLECTBMSETCS MYTEM CPaBHUTENMbHbLIX WU3MEPEHUI MafeHUst HanpshkeHus Ha
UM U3MEPEHUs] TOKa, MPOXOASILEro B MEeTasfIOKOHCTPYKUMAX MexXay
CTaHMHaMKn cekuuin. Kputepum OTCYTCTBUS KOPOTKO3AMKHYTbIX KOHTYPOB B TOKOMPOBOAAX FEHEepaToOpPHOro HamnpsiKeHusi
npvBegeHbl B Tabn.1.8.25.

M3O0MAUMOHHBIX MpOKnagkax cekunn dasbl

KpuTepumn oTCyTCTBUSI KOPOTKO3aMKHYTbIX KOHTYPOB B TOKONpPOBoAax

http://www.electrotok.ru/docs/pue/1.8.htm

KoHcTpyKkuus [MpoBepsieMbin y3en KpuTtepuii oueHkn MpumeyaHne
TOKOMpoBOAa COCTOSIHUS
C MN3onaumsa 3KpaHoB unun
HenpepbIBHBIMU kopoboB  TOkOMpoBoga  OT
aKkpaHamu Kopriyca TpaHcdgopmaTtopa u
reHepartopa npu:
- HenpepbiBHOM Bo3ayLwHoM|OTcyTCTBMNE Mpn
3asope (wenn) Mexay |MeTannmM4eckoro 3amblkaHus |BU3yarnbHOM
aKpaHamMu  TOKOMpPOBOAA  W|Mexay 3KpaHamm nlocmotpe
KOpPMyCOM reHepaTtopa; KOpPMyCcOM reHepaTopa.
- OAHOCTOpPOHHen usonsumm|LlenocTHocTb Mpn
YNNOTHEHUIA 3KpaHoB 1 [M30MALNOHHBIX BTYIOK, [ BU3yansHom
KOopoGOB  TOKOMpOBOAA  OT|OTCYTCTBME KacaHusi|ocMoTpe
Kopnyca TpaHccopmaTopa W|NOBEPXHOCTAMU 3KpaHoB
reHepartopa; unm kopoboB (B MecTax
N30mMPOBKN) KOpnycoB
TpaHcdgopmaTopa n
reHeparopa.
- OBYXCTOPOHHeN wusonsuumn|ConpoTuenenne u3onsuuu|smepsetcs
YMNOTHEHUI CbEMHbBIX 9KPAHOB|CBEMHOIO  3KpaHa  WIv|MeraoMMeTpom
M  KopobGoOB  TOKOMPOBOAA,|kopoba OTHOCMUTEINbHO |Ha
NMOACOEAMHEHHBIX K KOpNycy|Kopryca TpaHcdopmaTtopa v|HanpsxeHue
TpaHcdopmaTopa n|reHepartopa npn (500 B
reHepartopa. OEMOHTUPOBAHHBIX CTSDKHBIX
WNUnbkax 1 3a3eMIsoLLmMX
NPOBOAHMKaX [OOMKHO ObITb
He meHee 10 kKOm
CeKunoHmpoBaHHble [ 3onsauns pesvHoBbIX(3a3op B cBety Mexay|[pwu
KOMrMeHcaTopoB 9KpaHoB [6onTamu COCEeHUX [BM3yarbHOM
TOKOMPOBOAOB  OT  KOpnyca|HaXWMHbIX Konew|ocMmoTpe
TpaHcgopmaTopa n|pe3nHoBoro KomneHcaTopa
reHepartopa. pomkeH 6biTb He MeHee 5
MM.
M3onsaumsa pe3vHoBbIX |ConpoTueneHue  mnsonsumm|N3mepsertcs
YMNOTHEHUIA CbEMHBbIX n|akpaHa OTHOCUTENBHO |MEraoMMeTpoMm
NOABWXHBIX 3KPaHOB. METanmoKOHCTPYKUMA  Mpu|Ha
OEMOHTUPOBAHHbIX CTSBKHBIX [HanpsikeHne
WnMnbKax OomkHo ObiTb He|500 B
mMeHee 10 kOm
Bce  Tunbl ¢ |M3onaunoHHble npoknagku|ConpoTtueneHne umsonsaumm|1.M3amepserca
[OBYXCITOMHBLIMU CTaHVH 9KpaHOoB NpOKNagoK  OTHOCUTENbHO |MEraoMMeTpPOM
npoknagkammu METanNOKOHCTPYKLMIA Ha
CTaHWH 9KpaHOoB OOIMKHO 6bITb He MeHee 10|HanpsikeHue
kKOm 500 B
2. CocTosiHne
N30NSLMOHHBIX
BTYNIOK GonToB
KpenneHust
CTaHWH
nposepsieTcst
BW3yarnbHO
Bce tunbl MexaydasHbie Tarn|Tarm OOSTKHbI nmeTs [[Mpun

Tabnuua 1.8.25
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pasbeauHuTenen N |M30NSIUNOHHBbIE BCTABKW WIU |BU3YyarbHOM
3asemnurtenei apyrve 3NeMeHTbl, [ocmoTpe
UckIovaroLme
obpasoBaHue

KOPOTKO3aMKHYTOIo KOHTYpa

4. OcMOTp 1 NpoBepka YyCTPONCTBA UCKYCCTBEHHOIO OXNaXaeHUs TOKONpPoBOAaA.

rlpOI/ISBO,D,VITCﬂ COrnacHoO MHCTPYKUMK 3aBOOa-N3rotoBnTeNA.

1.8.27. C60pHbIe U coegnHUTENbHbIE WNHbI
LUnHbI ucnbiTbiBaOTCA B 00beEMeE:
Ha HanpsbkeHune go 1 kB - no nn.1, 3-5;
Ha HanpsikeHue Bbiwe 1 kB - no nn.2-6.
1. \amepeHune conpoTMBNEHNS U30MALUN NOABECHLIX M ONOPHBLIX (apdOpPOBbLIX N30NSTOPOB.

MpousBoantcsi mMeraommeTpoM Ha HanpsbkeHve 2,5 kB Tonbko npu nonoxurenbHoW TemnepaTtype OKpyXatollero
BO3ayxa.

ConpoTMBEHME KaXO0ro M30NSATOPa MMM KaXKAOro 3f1ieMeHTa MHOTO3MIEMEHTHOrO M30NATopa AOMMKHO ObiTb HE MeHee
300 Mowm.

2. VcnbiTaHne 1M3onsiummn NoBbILLEHHBIM HanpshXeHNeM NPOMbILLNIEHHO YacToThbl.

VcnbiTaHne nsonsumm NpoBOAMTCS cornacHo Tatn.1.8.24.

MpooonmKnTEenNbHOCTL UCNbITAHNS - 1 MUH.

3. MNMpoBepka kayecTBa BbINOSIHEHUS BONTOBbIX KOHTAKTHBIX COEAMHEHWIA.

Mpoussoanutcst BbIOOpPOYHAs MpoBepka KavecTBa 3aTSHKKM KOHTAKTOB M BCKpbiTUe 2-3% coeguHeHun. V3mepeHue
nepexonHoro COMPOTUBIIEHNSI KOHTAKTHbIX COEOWHEHWW crnedyeT npou3BoauTb BbIGOPOYHO Ha 2-3% CoeauHEHMN.

KoHTakTHble coeanHeHnst Ha Tok 6onee 1000 A pekomeHOyeTCst NPOBEPSATL B NOSIHOM ob6beme.

MapeHue HanpspKeHUs MU CONPOTUBIEHNE Ha ydacTke WuHbl (0,7-0,8 M) B MECTe KOHTaKTHOro CoeanHEHUS He JOMKHO
npeBbilaTh NaAeHUs HaNpPsKEHUS UM CONPOTUBIEHNS y4acTKa LUMH TOW e AnuHbl 6onee yem B 1,2 pasa.

4. NpoBepka Ka4yecTBa BbIMNOMHEHUS ONPECCOBaAHHbIX KOHTAKTHbLIX COEANHEHWUN.
OnpeccoBaHHble KOHTaKTHbIE COeauHEHNs BpakyloTcs, ecnu:

a) nx reomeTpuyeckne pasmepbl (,D,I'IVIHa n agunameTp OI'IPECCOBaHHOIZ l-laCTl/I) He COOTBETCTBYIOT TpEGOBaHMﬂM
WMHCTPYKUUN MO MOHTaXy COeQUHUTEIbHbIX 3a>XMMOB AaHHOIo TMna;

0) Ha MOBEPXHOCTN COEAMHUTENS UIU 3aXMMa MMEKTCS TPELUMHbI, criedbl 3HAaYMTENbHOMW KOPPO3UU N MEXaHUYECKUX
NoBpPEXAEHUN;

B) KPMBM3HA ONPEeCCOBaHHOMO CoeanHNTENs NpeBbiwaeT 3% ero AfnHbI;

r) cTanbHOWN cepAeYHNK ONPEeCcCOBAHHOMO COEAMHUTENS CMELLEH OTHOCUTENIBHO CUMMETPUYHOIO NOMOXEHUs Bonee Yyem
Ha 15% AnuHbI Npeccyemon YacTu nposoaa.

CnegyeT npomsBecTM BbIOOPOYHOE WM3MepeHue nepexogHoro conpotuBneHns 3-5% OnpeccoBaHHbIX KOHTAKTHbIX
coeavHeHuiA. MageHne HanpsbkeHUs UNM COMPOTMBMEHWE Ha yvacTke COeOMHEHWS He [OIKHO MpeBbllaTb nageHusi
HanpshKEHUs UK COMPOTUBIIEHMS Ha y4acTKe NpoBoAa TOW e AnuHbl 6onee yem B 1,2 pasa.

5. KOHTponb cBapHbIX KOHTaKTHLIX COEANHEHUN.

CBapHble KOHTaKTHble COeAMHeHUst GpakyloTCsl, ecnuM HEenocpedCTBEHHO MOCRe BbINOMHEHUs cBapku GyayT
0oGHapyXeHbl:

a) nepexor nposoada Hapy>XXHOro nosmBa U HapylleHne CBapku npu neperM6e COeUHEeHHbIX NPOBOAOB;

0) ycagoyHas pakoBuHa B MeCTe cBapku rnybuHown 6onee 1/3 gnametpa nposoaa.
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6. VicnblTaHne NpOXoAHbIX N30MSTOPOB.

[Mpounssogutca B cootBetcTemm ¢ 1.8.34.

1.8.28. Cyxue ToKoorpaHM4uBarwlLlme peakTopbl
1. VIamepeHne conpoTuBREHNs N30MALUM 06MOTOK OTHOCUTENBLHO BONTOB KpenneHUs.
MpoussoanTcst MeraoMMeTpoOM Ha HanpsbkeHue 2,5 kB. ConpoTuBneHne n3onauum 4omkHO ObiTe He MeHee 0,5 MOM.
2. VcnbiTaHne onopHOWM M30MsILUN PeaKTOPOB MOBbILLIEHHLIM HAMPSXKEHNEM MPOMBbILLIIEHHO YacToTbl.

McnbiTaTenbHoe HanpsbkeHWe OMOPHOM  M3OMSILMKM  MOSMHOCTbIO  COOpPaHHOro peakTopa NPWHMMAETCsl COrfacHo
Tabn.1.8.24.

npO,D,OJ'I)KVITeJ'IbHOCTb NpUNoXeHnsa HOPMMPOBAHHOIO UCNbITATENTbHOIO HaNpPsAXXeHnaA 1 MUH.

McnbiTaHne 0I'I0pHOl7I n3014UNN CyXnx peaKkTopoB MOBbILWEHHbIM HanpsaXXeHnem I'IpOMbILLIJ'IGHHOVI 4acCToTbl MOXeT
npon3BoanTbCA COBMECTHO C U30J1ATOPaMn OLLULMHOBKA AYEKN.

1.8.29. AnekTpohpunbTpLI
1. VIamepeHne conpoTuBeHns n3onsaumm obMoToK TpaHcopmMaTopa arperata nuTaHus.

ConpoTtuBneHue nsonsuum obmoTtok HanpsbkeHnem 380/220 B ¢ nogcoeAMHEHHbIMU K HAM LensiMmn OOIMKHO ObiTb He
meHee 1 MOm.

ConpoTuBneHne n3onsaumm o6MOTOK BbICOKOTO HamnpskeHust He A0mkHO BbiTb Hke 50 MOm npu temnepatype 25 °C
UINN He JOJMKHO ObITb MeHee 70% 3HayeHusl, yka3aHHOro B nacrnopTe arperaTa.

2. Ucnbitanne nsonsuum uenen 380/220 B arperata nutaHus.

McnbiTaHne nsonsauum npov3BoauTcs HanpshkeHnem 2 kB vactotor 50 'y B TedyeHne 1 MyH. SnemeHTbl, paboTaLme
npv HanpsbkeHun 60 B 1 HUXKe, AOMKHbI ObITb OTKIOYEHbI.

3. iamepeHmne conpoTrBneHns N3onsiumMm kabens BbICOKOrO HanpshKeHUs.

ConpoTuBneHne n3onsumm, u3aMepeHHoe MeraommeTpoM Ha HanpsikeHve 2500 B, He aomkHo 6biTb MeHee 10 MOM.
4. VicnblTaHne M3onsaummn kabensi BbICOKOro HanpsbkeHus.

McnbiTaHne npon3BoanTca HanpskeHnem 75 kKB nocToaHHOro Toka B TedeHne 30 MuH.

5. VcnbiTaHusa TpaHcopMaTopHOro macna.

MpepenbHO gonyctumble 3Ha4YeHUs1 NPOBUBHOMO HanNpsXkeHus Macna: Ao 3anueku - 40 kB, nocne - 35 kB. B macne He
OOMKHO coepxaTbCs cregoB BOAbI.

6. MNpoBepka NCNPaBHOCTM 3a3eMIIeHUs SNIEMEHTOB 060PYA0BaHNUS.

Mpon3soanTCcA NpoBepka HaLEXHOCTU KpenmneHusl 3asemisiowyx MPOBOOHUKOB K 3a3eMnUTeNio M criedyowmm
anemeHTaM o0BOpPYOOBaHUA: OCAOMTENbHLIM 3MEKTPOAaM, MOMOXUTENbHOMY MOMIOCY arperata MUTaHusi, KOprycy
anekTpodunbTPa, Kopnycam TpaHcopMaTOpOB 1 AMeKTpoABUraTenei, OCHOBaHMIO NepeksoyaTenei, kapkacam naHenemn
1 LUMTOB YNPaBIieHns], KOXXyXam Kabernst BbICOKOro HarpsiKeHus, MoKaMm Na3oBs, ABepKam U30MATOPHbLIX KOPOoBoK, KopoBkam
KabenbHbIX MydT, dorlaHLam U3oNSTOPOB U APYrMM MeTaniMyeckuM KOHCTPYKLMAM COTfIacHO NPOEKTY.

7. MNMpoBepka ConpoTUBIEHNS 3a3eMISIOLLMX YCTPOMCTB.

ConpoTuBneHne 3asemMnuTenst He OOSMKHO npeBbiwaTtb 4 OM, a ConpoTUBIEHME 3a3eMMAIOLLMX MPOBOOHNKOB (MexXay
KOHTYPOM 3a3eMneHus 1 AeTanbio 00opynoBaHus, noanexatiien sazemnexmio) - 0,1 Om.

8. CHsITME BOMbT-aMMNepPHbIX XapakTePUCTUK.

BonbT-aMnepHble xapakTepuUCTUKM  anekTpodunbTpa (3aBUCMMOCTb TOKa KOPOHblI MOMEn OT  MPUIOXEHHOro
HanpshKeHUs1) CHUMAlTCA Ha BO3ayXe U AbIMOBOM ra3e COrfacHo ykasaHuam 1abn.1.8.26.

Tabnuua 1.8.26
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YKa3aHus No CHATUIO XapPaKTepUCTUK 3neKTpO(*)M.l1prOB

WcnbiTyembiin
obbekT

MopsiAoK CHATUA BOMbT-aMnepHbIX
XapaKkTepucTuk

TpeboBaHus Kk pesynbtaTam
ncnbITaHUn

1. Kaxgoe none Ha
BO3ayxe

BonbT-amnepHas XapakTepucTvka
CHMMaeTCsi Npu NNaBHOM MOBbILLEHUN
HanpspkeHns ¢ MHTepBanamMm M3MeHeHUs
TOKOBOW Harpyskn 5-10% HOMMWHanbHoOro
3HayYeHns [0 NpeanpobOMHOro YpPOBHS.

MpobuBHOE HanpsbkeHWe Ha
aneKkTpodax AOMKHO OblTb He
MeHee 40 kB npu
HOMWHAINBHOM TOKE KOPOHbI B
TeyeHue 15 MuH

OHa CHMMaeTcss MNpU  BKIIOYEHHBLIX B
HenpepbiBHYlO ~ paboTy  MexaHu3Max
BCTPSAXMBaHMSA 3MEKTPOOOB U AbIMOCOCAX

2. Bce nons To xe XapakTepucTukn, CHATble B
anekTpogunbTpa Ha Ha4Yane W KoHue 24
BO3ayxe UCMbITaHWS, He OOMKHbI
oTnu4atbCa  apyr OT Apyra

6onee yem Ha 10%
3. Bce nons(BonbT-amnepHas XapakTepucTuka|XapakTepucTukn, CHaTble B
anekTpodunbTpa Ha|CHMMaeTcsa nNpu MraBHOM MOBbILWEHUW|HaYane W KoHue 72 4
ObIMOBOM rase HanpskeHUst 4o NpeAnpo6oMHOro YPOBHS |UCNbITaHNS He OOMKHbI
(Bocxopsiaa BeTBb) C WHTepBanamu|oTnuyatbca Apyr OT Apyra

M3MEHeHNs TOKOBOW Harpysku 5-10%|6onee vyem Ha 10%

HOMUHAINbHOIo 3Ha4eHna n nNpu niaBHOM

CHWXEeHUn Hanps>xeHua (HVICXOD,FIIJ.I,aFI
BeTBb) C TeMUn Xe uHTepsanamun TOKOBOW
Harpysku. OHa CHUMaeTcaA npu

HOMWHanNbHOW NapoBOW Harpyske koTna u
BKMIOYEHHbIX B HENpepbiBHYl paboTy
MexaH13Max BCTPSIXMBaHWS SNEKTPOAOB

1.8.30. KoHaeHcaTopbl
KoHaeHcaTopbl Ans NOBbIWEHUSA KO3dULUMEHTA MOLLHOCTM HanpsbkeHunem Hwke 1 KB ucnbiTbiBatoTca no nn.1, 4, 5;
KOHOEHCcAaTOpbl 4115 NOBbILEHUS kKO3 PULMEHTA MOLLHOCTM HanpsbkeHnem 1 KB 1 Bbiwe ncnblTbiBatoTes no nn.1, 2, 4, 5;
KOHAEHcaTopbl CBA3W, 0TOOPa MOLLHOCTU U AenuTerNbHble KOHAEeHCATOPbl UCMbITbIBATCA Mo nn.1-4; koHAeHcaTopbl AN
3alUMTbl OT NepeHanpsKeHUn N KOHAEeHcaTopPbl NPOAOSIbHOM KOMMeHcaumMm ucneiTeiBatoTes no nn.1, 2, 4, 5.
1. lamepeHmne conpoTUBNEHMS N30NALNN.

Mpon3soanTCca MeraoMMeTpOM Ha HanpsbkeHue 2,5 kB. ConpoTuBneHne M3onsumm mexay BblBoAamu Y OTHOCUTENBHO
Kopryca koHaeHcaTopa.

2. \amepeHue eMKoCTU.

MpoussoanTcs npu Temnepatype 15-35 °C. NamepeHHas eMKOCTb AOMKHa COOTBETCTBOBATb MACMOPTHbLIM AaHHbLIM C
y4YEeTOM MOrPeLUHOCTM U3MEPEHUS U NpUBEAEHHbIX B Tabnuue 1.8.27 gonyckos.

Tabnuua 1.8.27

ﬂonycmmoe n3MeHeHne eMKOCTU KOHAeHcaTopa

HaumeHoBaHwue ,D,OﬂyCTMMOG N3MeHeHune
I/I3MepeHHOl7I €MKOCTU
KOHOeHcaTopa
OTHOCUTENIbHO

nacrnopTHOro 3Ha4YeHu4d, %

KoHaeHcaTopbl cBA3M 0T6opa MOLLHOCTY U AenUTenNbHbIE 15
KoHaeHcaTopbl ANns NOBbILEHUA KO3(P@ULMEHTA MOLLHOCTU 1 15
KOHOEHcaTopsl, UCMosb3yemble ans 3aWnThbI oT
nepeHanpskeHus
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KoHpeHcaTopbl Npo4onbHOW KOMMeHcaumm +5
-10

3. VlamepeHune TaHreHca yrna gunanekTpn4ecknx notepb.

M3amepeHne Npom3BoanTCA Ha KOHO4EeHcaTopax CBs3M, KOHA4eHcaTopax 0T6opa MOLLHOCTU U KOHAEHcaTopax genvrenen
Hanps>XeHns.

MamepeHHoe 3HaueHne tz & He gorkHo npesbiwaThb 0,3% (npu Temnepatype 20 °C).

4. NcnbiTaHWe NOBLILEHHBbIM HAMPSKEHNEM.
McnbiTbiBaeTCA M30NALNSA OTHOCUMTENBHO Kopnyca npu 3aKOpOYeHHbIX BbIBOAAX KOHAEHCaTopa.

3HayeHMe U MPOJOIKUTENBHOCTE MPUMNOXEHWUSI WCMBLITATENBHOMO HAMPSHKEHWUSI PerfnaMeHTUpyeTcsl 3aBOLACKUMM
VHCTPYKLMSIMM.

McnbiTaTenbHele Hanps>XeHns I'IpOMbILIJJ'IeHHOVI YacTOoTbl ANA pa3fnnyHbIX KOHOEHCATOPOB NpuBedeHbl HUXe:

KoHpeHcaTopbl aAns McnbiTaTensHoe HanpsikeHue,
NoBbILLIEHMSA KO3hduMLmMeHTa kB
MOLLHOCTU C HOMUHAMbHbIM
HanpsbkeHnem, kB

0,22 2,1
0,38 2,1
0,5 2,1
1,05 4,3
3,15 15,8
6,3 22,3
10,5 30,0

KOH,EleHcaTOpr Aanda 3awunTbl
OT nepeHanpsaXeHna Tmna

CMM-20/3-0,107 22,5

KM2-10,5-24 22,5-25,0

McnbitaHns HanpsXXeHnem FIpOMbILIJI'IeHHOIZ 4acToTbl MOryT OblTb  3aMeHEHbI OAHOMWHYTHbIM  UCNbITaHNEM
BbINPAMIIEHHbIM HanpsaXeHnem yaBO€HHOIo 3Ha4eHna no OTHOLLIEHUIO K YKa3aHHbIM UCMNbITaTelIbHbIM HAanpaXXeHUAaM.

5. VicnbiTaHne GaTapeun KOHOAEHCaTOPOB TPEXKPaTHLIM BKITHOYEHWEM.

MponsBognTCcsa BKMNIOYEHMEM HA HOMMHANbHOE HanpsKEeHWe C KOHTPOSIEM 3HAYEeHWU TOKOB MO Kaxaon dpase. Toku B
pasnunyHbIX dhasax AOMmKHbI OTNNYATBCA OAUH OT ApYroro He 6onee yem Ha 5%.

1.8.31. BeHTUnNbHbIE pa3pAAHUKM U OFPaHUYUTENM NepeHanpsXXeHnn*

* Ucnbitanna OFMH, He ykasaHHbIX B HacTosllieM pasdene, crieqyeT NpoBOAWUTb B COOTBETCTBUM C MHCTPYKUMEN MO
aKcnnyartauum 3aBoaa-usroToBuTens.

1. \amepeHune conpoTMBNEHNS pa3psaHUKOB U OrpaHnunTENen NepeHanpsiKeHns.

M3mepeHne npoBoaunTcs:

Ha paspsagHukax n OlMNMH ¢ HoMMHanbHLIM HanpsikeHnem meHee 3 kB - meraommeTpom Ha HanpsikeHne 1000 B.

Ha paspsagHukax n OlNMH ¢ HoMMHanNbHLIM HanpsixeHnem 3 KB 1 Bbille - MEraOMMETPOM Ha HanpsbkeHue 2500 B.
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ConpoTtueneHue paspsigHukos PBH, PBI, PBO, CZ nornkHo 6biTb He meHee 1000 MOm.
ConpoTuBneHne anemeHToB pa3psaHukoB PBC foOmkHO COOTBETCTBOBATL TPEOOBAHMAM 3aBOACKON MHCTPYKLMM.

ConpoTtuBneHne anemeHToB paspsgHukos PBM, PBP[A, PBMI, PBMK pgomkHO cOOTBETCTBOBaTb 3HAYEHUsM,
yka3aHHbIM B Tabnuue 1.8.28.

ConpoTMBNEHNE orpaHUuYnTENEN NepeHanpskKeHnin ¢ HoOMMHanbHbIM HanpsbkeHnem 110 kKB 1 Bbile AOMKHO ObITb He
MeHee 3000 MOM n He JomkHO oTnnyaTbes 6onee Yem Ha £30% OT AaHHbIX, NPUBEAEHHbIX B NacnopTe.

ConpoTMBReHMe M30NSALMU U3ONUPYIOLLMX OCHOBaHWIA paspsigHMKOB C perncrtpatopamu cpabatbiBaHUSA u3MepsieTcst
MeraoMMeTpoM Ha HanpsbkeHme 2500 B. 3HayeHue M3MepeHHOro COnpPOTUBIEHUS M3OMALUN AOSMKHO ObiTb HEe MeHee 1
MOwm.

ConpoTvBneHne orpaHnunTeneit nepeHanpsXkeHWin ¢ HOMWHamMbHbIM HanpsbkeHnem Ao 3 kB gomkHo 6biTb He MeHee
1000 MOwm.

3HaveHue CO"pOTVIBneHVIﬁ BeHTUJIbHbLIX pa3pAAHUKOB

Tun paspsgHuka unu anemeHTa ConpoTtuenexue, MOm
He MeHee He Gonee
PBM-3 15 40
PBM-6 100 250
PBM-10 170 450
PBM-15 600 2000
PBM-20 1000 10000

OnemeHT paspsagHuka PBMIT

110M 400 2500
150M 400 2500
220M 400 2500
330M 400 2500
400 400 2500
500 400 2500
OcHoBHoW anemeHT paspsgHuka PBMK-330, 500 150 500
BeHTunbHbIN anemeHT paspsaHmka PBMK-330,500 0,010 0,035
Mckposon anemeHT paspsgHuka PBMK-330, 500 600 1000
OnemeHT pa3psgHuka PBMK-750M 1300 7000
OnemeHT paspsgHuka PBMK-1150 (npyn TtemnepaType 2000 8000

He meHee 10 °C B cyxyto norogy)

COI'IpOTMBJ'IEHMe orpaquMTeneVl nepeHanpsaXXeHna ¢ HOMUHarbHbIM HanpsXXeHnem 3-35 kB pomkHO cooTBETCTBOBATH
TpeﬁOBaHMﬂM VIHCprKU,I/IVI 3aBOJ0OB-U3rOTOBUTENEN.

ConpoTuBNEHNE OrpaHNyYUTENENn nepeHanpsXkeHUn ¢ HOMUHaNbHbIM HanpskeHnem 110 kB 1 Bbiwe JOMKHO ObITh He
meHee 3000 MOm un He gormkHO oTnnyaTbest 6onee Yem Ha +30% OT JaHHbIX, NPUBEAEHHbIX B Nacnopre.

2. NlamepeHune Toka NpoBOANMOCTU BEHTUIbHbBIX PaspsgHUKOB NpW BbINPSMIEHHOM HanpshKeHuu.

M3amepeHne NpoBOAMTCS Y Pas3psiGHUKOB C LUYHTUMPYHOLLMMMK COMPOTUBEHUsMU. Mpu OTCYTCTBUM YKa3aHWU 3aBOAOB-
M3roToBUTENEN TOKM NPOBOAMMOCTM AOSMKHbI COOTBETCTBOBATL NPUBEAEHHbIM B Tabn.1.8.29.
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Tabnuua 1.8.29

D,OHYCTVIMble TOKU NPOBOANMOCTUN BEHTUJTbHbIX Pa3pAAHUKOB NpU BbiNpAM/1I€eHHOM

HanpsaXxXeHnuu
Tun paspsgHvka Unu anemeHTa WcnbitatenbHoe |  Tok NpoBOAMMOCTH Npu
BbINPAMIIEHHOE | TemnepaType paspsiaHuKa
HanpsbkeHune, kB 20 °C, MKkA
He MeHee He Bonee
PBC-15 16 200 340
PBC-20 20 200 340
PBC-33 32 450 620
PBC-35 32 200 340
PBM-3 4 380 450
PBM-6 6 120 220
PBM-10 10 200 280
PBM-15 18 500 700
PBM-20 28 500 700
PB3-25M 28 400 650
PBM3-25 32 450 600
PBPO-3 3 30 85
PBEPI-6 6 30 85
PBPO-10 10 30 85
OnemeHT paspsgHuka PBMIM-110 M, 150 M, 30 1000 1350
220 M, 330 M, 400, 500
OcHoBHOW aneMeHT paspsigHmka PBMK-330, 18 1000 1350
500
MckpoBon anemeHT paspsigHuka PBMK-330, 28 900 1300
500
OnemeHT paspsgHuka PBMK-750 M 64 220 330
OnemeHT paspsgHuka PBMK-1150 64 180 320

Mpumevanne. [Ana npvBeaeHUs TOKOB NPOBOAMMOCTU pa3psaHMKOB Kk Temnepatype +20 °C cnegyeT BHECTW NoOnpasky,
paBHyto 3% Ha kaxable 10 rpagycoB OTKMOHeHWs (Npu Temnepatype 6onblie 20 °C nonpaBka oTpuuaTensHas).

3. amepeHue Toka NpoBOAMMOCTM OrpaHUumMTENen nepeHanpsKeHnn.

M3amepeHne Toka NpoBOANMOCTI OrpaHMYnNTENEN NepeHanps>KeHNn NPpon3BOANTCS:

- ons orpaHunumTenei knacca HanpsbkeHust 3-110 kB npu npunoxeHnn Hanbonbluero AnuTenbHO JOMYCTUMOro hasHoro
HanpsKeHuss;

- Ans orpaHuyuTenen knacca Hanpsxxerusa 150, 220, 330, 500 kB npu Hanpsixerun 100 kB yactoTbl 50 Iy,
MpenenbHble 3HayeHust TokoB npoeoaumocTn ONH AoMmKHBI COOTBETCTBOBaTHL MHCTPYKLMM 3aBOAA-U3rOTOBUTENS.

4. MNpoBepKka 3MeMeHTOB, BXOASALIMX B KOMMIEKT NPUCNOCOBNeHnsa N U3MEePEHNs ToKa NPOBOAUMOCTY OrpaHNYUTens
nepeHanpspkeHuin Nog paboymm HanpsikeHneMm.
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MpoBepka anekTprUYEeCcKom NPOYHOCTM U30NIMPOBAHHOIO BbiBOAA Npoun3BoanTcsa ansa orpaHuumTenen OMH-0330 1 500 kB
nepea BBOAOM B 3KCMnyaTauuio.

[NpoBepka Npon3BoaMTCS NP NaBHOM nogbeme HanpsikeHus YactoTel 50 'y go 10 kB 6e3 BblAEpPKKM BPEMEHMN.

MpoBepka anekTpuyeckon npovHoctn mnsonstopa OPP-10-750 npousBoanTcst HanpskeHnem 24 kB yactoTbl 50 'y B
TeveHne 1 MUH.

M3mepeHne Toka MPOBOOUMOCTM 3alUMTHOIO pesncTtopa npou3BoauTca npu HanpskeHun 0,75 kB 4vactotel 50 [u.
3HaueHne Toka JOIMKHO HaxoauTbes B npeagenax 1,8-4,0 MA.

1.8.32. TpybuaTble pa3pAAHUKU
1. MNpoBepka COCTOSAHNSA MOBEPXHOCTU paspsgHuKa.

MpousBoanTCcs NyTeM OCMOTpa nepes YCTAHOBKOW pa3spsidHWKa Ha onopy. HapyxHasi NoBepxHOCTb paspsigHuMka He
[OSKHA UMETb TPELLUH U OTCIOEHWA.

2. \amepeHune BHELLHEro NCKPOBOro NPOMEXYTKa.
MpoussoanTcst Ha onope yCTaHOBKM paspsiaHuKa. VICKpoBOM NMPOMEXYTOK He AOIMKEH OTNNYaThCA OT 3a4aHHOrO.
3. lNpoBepka pacnonoXxeHns 30H BbIxXsiona.

I'Ipomsaop,mcn nocne yCtaHOBKMU pa3pAOHUKOB. 30HbI BbIXNIONAa He OOMKHbI nepecekaTtbCA U OXBaTbiBaTb 3J1EMEHTbI
KOHCTPYKUMK 1 NPpOBOAOB, UMELNX NoTeHunan, OoTNMYaloLWLMIncs OT NnoTeHumana OTKPbITOro KOHUAa pa3pAagHuKka.

1.8.33. NpenoxpaHutenu, npeaoxpaHuTenm-pasbeauHUTEN HanpsxkeHMeM Bbiwe 1kB

1. VicnbiTaHne onopHow u3onsumm npegoxpaHuTenei NoBbILLIEHHbIM HANPsPKEHUEM NPOMBILLNIEHHOM YacTOThl.

McnbiTaTeneHoe HanpsikeHue ycTaHaBnMBaeTcs cornacHo 1abn.1.8.24.

MpOACMKNTENLHOCTL  MPUMOXEHUA HOPMUPOBAHHOTO WCMbITATENbHOTO HanpsbkeHns 1 MWH. VicnbiTaHne onopHoi
n3onALMM NPeaoXpaHnTenel NOoBbILIEHHBIM HANPsHKeHNEeM NPOMBILLNEHHO YacTOTbl MOXET NPOM3BOANTLCS COBMECTHO C
UCMbITAHWEM M30MATOPOB OLUMHOBKWN SYEWKN.

2. MNpoBepka LienocTun nnaBkMx BCTABOK U TOKOOrPaHNYMBAIOLLMX PE3NCTOPOB.

[poBepstoTca:

OMMETPOM - LIeNIOCTHOCTb MNMaBKOW BCTaBKK;

BW3yarbHO - Hann4yne MapKMpoBKM Ha NaTPOHE N COOTBETCTBUE TOKA NPOEKTHLIM AAHHbIM.

3. ViamepeHue conpoTuBrEeHUst MOCTOSIHHOMY TOKY TOKOBeAYLLEN YacTu naTpoHa NpefoXpaHuTens-pasbeanHuTens.

M3mepeHHoe 3HaueHne ConpoTMBIEHUS AOMKHO COOTBETCTBOBATb 3HAYEHUIO, YKa3aHHOMY 3aBOAOM-M3rOTOBUTENEM.

4. N'amepeHne KOHTaKTHOrO HaXkaTusi B pa3beMHbIX KOHTaKTax NpeaoxXpaHuTens-pasbeuHUTENS.

MN3mepeHHoe 3HaueHMe KOHTaKTHOTO HaXaTusl [OMKHO COOTBETCTBOBATL YKa3aHHbIM 3aBOAOM-U3rOTOBUTENEM.

5. MpoBepka COCTOsIHWS AyroracuTenbHOM YacTu NaTpoHa NpeAoXpaHUTens-pasbeuHUTENS.

M3amepsieTcss BHYTPEHHUI AMaMeTp AyroracuTenbHON YacTy naTpoHa npefoxXpaHuTensi-pasbeauHUTENs.

6. NpoBepka paboTbl NpegoXpaHnTeNs-pasbeanHUTENS.

BbinonHseTca 5 LUMKMNOB onepaumii BKNIOYEHUS Y OTKMIOYEHUS NpeaoxpaHuTensa-pasbeauHuTens. BouinonHeHve Kaxnomn
onepauun AOMKHO BbITb YCreLWHbIM C NEPBOM MOMbITKM.

1.8.34. BBoAbl U NpoXoAHble U30NATOPLI

1. NamepeHne conpoTMBNEHNS N30ALUN.

MpoussoanTcs MeraoMmMeTpom Ha HanpsbkeHve 2,5 kB y BBOAOB C OymaxkHO-macnsHon wusonsumen. Mamepsietcs
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COMNPOTUBMEHNE M3ONSALUN U3MEPUTENBHOW U NocrnegHen o6KNagok BBOAOB OTHOCUTENbHO COEAMHUTENbHOWM BTYIKM.
ConpoTuBneHne n3onauumn gomKHO O6biTb He MmeHee 1000 MOM.

2. NsmepeHue tz & 1 emkocTn nsonauum.

MpoussoanTcs U3MepeHne t2 4 1 eMkocTn usonauum:
- OCHOBHOM M30n5AuMn BBOAOB Npu HanpskeHun 10 kB;

- N30MALMM U3MepUTEnLHOro koHaeHcaTopa MH ('3 ) n/vnu nocneaHux crnoes nsonsauMm (3 ) Npu HanpspkeHnn 5 kB.

MpepenbHble 3HavyeHns tg & npueeneHsl B Tabn.1.8.30.

Tabnuuya 1.8.30

MpepenbHble 3HAYeHUA tz

Tun 1 30Ha n3onsLmMmM BBOAA MpeaenbHble 3HaveHuns tg &, %, ans

BBOZOB HOMUHAIbHbIM HarpsikeHeMm,
kB

35 110-150 220 330-750

BymaxHo-macnsaHaa msonsduma BBoAa: OCHOBHas - 0,7 0,6 0,6
nsonsaumsa (Cq)n msonauma koHaeHcatopa MAH (

Z5); nocneaHve crnou nsonsaumm
(Ca);

TBeppas wm3onsauMa  BBOAA C  MacrsHbIM 1,0 1,0 - -
3anosfiHeHeM, OCHOBHasi usonsaums (<)

BymaxHo-6akenutoBass  m3onauuMs  BBOAA C 3,0 - - -
MAcCTU4YHbIM 3arnoSyIHEHWEM: OCHOBHas usonauus (

1)

MpepensHoe yBenn4eHne emMKOCTU OCHOBHOWM M3onsauun coctaenseTr 5% OTHOCMTENbHO W3MEPEHHOW Ha 3aBope-
nsrotoesurtene.

HopmupytoTcst sHaueHus tg &, npusedeHHble k Temnepatype 20 °C. MNpueeaeHve NpousBoaMTCA B COOTBETCTBUM C
MHCTPYKLMEN MO 3KCnyaTaumm BBoAa.

3. NcnbiTaHne NOBbILWEHHbIM Hanps>XeHnem I'IpOMbILIJJ'IeHHOI?I Y4acTOoThl.
McnbiTaHue sBnsieTcs ob6sa3aTenbHbIM OnAa BBOOOB U NPOXOAOHbIX N30JTATOPOB Ha HanpsaxeHue o 35 kB.
McnbiTaTensHoe HanpsXeHne anda npoxoaHbiX U30N1ATOPOB U BBOOOB, UCMbITbIBA€MbIX OTAENIbHO NI Nocre yCTaHOBKU

B pacnpegenuTenbHOM YCTPONCTBE, MPUHMMaeTcs cornacHo 1abn.1.8.31.

Tabnuua 1.8.31

UcnbiTaTenbHoe HanpsXxeHue ﬂpOMbIU.IﬂeHHOVI 4YacToTbl BBOAOB N NPOXOAHbLIX U30NATOPOB

McnbiTaTenbHoe HanpsikeHne
HomuHanbHoe Kepamuyeckue annapaTtHble BBOAbI M | annapaTHble BBOAbI U
HanpsbkeHue, KB N30MATOpbI, NPOXOAHbIE U30NATOPbI NPOXOAHbIE
McnbiTbiBaEMble C OCHOBHOMI M30NATOophbI C
OTAENbHO Kepamuyeckom unm OCHOBHOW
XMUOKOW nsonsauunen OakenuToBom
nsonsumen
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3 25 24 21,6
6 32 32 28,8
10 42 42 37,8
15 57 55 49,5
20 68 65 58,5
35 100 95 85,5

McnbiTaHne BBOOOB, YCTAHOBMEHHbIX HA CUMOBLIX TpaHCdopMaTopax, creayet NPOu3BOAUTE COBMECTHO C UCTbITaHNEM
0BMOTOK MO HOpMaMm, NPUHATLIM AN CUNOBbIX TpaHCcHopMaTopoB (cM. Tabn.1.8.12).

rlpO,D,OJ'I)KVITeJ'IbHOCTb NPUNoOXeHna HOPMUPOBAHHOIO WUCNbITATENBbHOIO HaMpsXXeHna AOnd BBOAOB WM NPOXOAHbIX
N30nATOpPOB 1 MUH.

BBog cuuTaeTcs BblgepXKaBLUMM MCMbITAHWE, €CMM MpU 3TOM He Habnwpanocb npobosi, NepekpbITUSl, CKOMb3SALLMX
paspsgoB M YacTUYHbIX pa3psgoB B Macne (y MacrioHanofHeHHbIX BBOAOB), BblAENEHMN rasa, a Takke ecnu nocne
MCNbITaHWs He 0OHapy>XeHO MECTHOro neperpesa U3onsuuu.

4. MNposepka KayecTBa yNNoTHEHNN BBOAOB.

MpoussoanuTcst AN HErepMeTUYHbIX MacnoHanoNTHEHHbIX BBOAOB HanpsbkeHneM 110 kB 1 Bbiwe ¢ GymakHO-MacnsHon
n3onsuuern nyTem co3gaHus B HUX u3bbitouHoro gasneHus macna 0,1 MlMa. MpogomkutensHocTb ucnbitaHus 30 MuH. Mpu
MCMbITaHUN He LOJMPKHO HabnoaaTbCs NPU3HAKoB Teun macna. [JonycTMMoe CHUXKEHWE AaBrneHus 3a BpeMs UCTbITaHUNA He
oonee 5%.

5. VicnbiTaHne TpaHcopMaTopHOro Macria U3 MacrnoHanofHeHHbIX BBOAOB.

MpoussoanuTcst UcnblTaHWe 3anMToro Macra no nokasatensm nn.1-6 Ta6n.1.8.33.

Y repMeTU4HbIX BBOAOB UCMNbITaHME Macna He NPOn3BOAMTCS.

1.8.35. NoaBecHbIe N ONOPHbIe U3ONATOPbLI

[Ons  OMNOpPHO-CTEPXKHEBLIX W30MATOPOB WCMbITAHWE TMOBLILEHHBIM HaMnpPsbkeHNWeM MPOMBILISIEHHOW 4YacToTbl He
obsa3arenbHo.

SJ'IeKTpI/I‘-IeCKMG NCMNbITaHUA CTEeKINAHHbIX MOABECHbIX W30NMATOPOB HE Npoun3BOAATCA. KOHTpOJ‘Ib NX COCTOAHUA
ocyllecTBndaeTcda nyTemMm BHeLWHero ocMmoTtpa.

1. VIamepeHne conpoTUBEHNs U30MALUM NOABECHBIX 1 MHOFO3/1EMEHTHBIX N30MATOPOB.

MpousBoanTcss MeraoMMeTpoOM Ha HanpsbkeHue 2,5 kB TONbKO Npu MOMOXMTENBHBIX TeMmrepaTypax OKpYXatoLlero
Bo3ayxa. [1poBepky M30nATOPOB criefqyeT NpPovM3BOAWUTL HEMOCPEACTBEHHO Mepen UX YCTaHOBKOW B pacrnpeaenutenbHbIX
YCTPOMCTBAX U Ha NUHUAX anekTponepedadn. ConpoTMBNEHNE M3ONSALUN KaXaoro noaBecHoro hapdopoBoro nsonatopa
WIK KaXgoro afieMeHTa LWTbIPEBOro U30fsaTopa AOMKHO ObiTe He MeHee 300 MOM.

2. VcnbiTaHne NoBbIWEHHbIM HaMnpsKeHMeM NPOMbILLNEHHON YaCcTOThbI:

a) OMOpHbIX OOHO3MEMEHTHbIX W30NATOPOB. [ns U30NATOPOB BHYTPEHHEW W HAPYXHOW YCTAHOBOK 3Ha4YeHus!

MCMbITATENbHOrO HanpsXXeHUs NpuBoAATCs B Tabn.1.8.32;

Tabnuuya 1.8.32

UcnbiTaTenbHoe HanpsaxXeHne onopHbIX OAHO3JJIEMEeHTHbLIX U301ATOpPOB

McnbiTyeMble n3onsaTopbl WcnbiTaTensHoe HanpsbkeHue, kKB, ans
HOMMWHAaIbHOro HanNpPsXXeHWs!, dNeKTPOYCTaHOBKM!,
kB
3 6 10 15 20 35
M3onatopel, UCMbITbiIBAEMbIE OTAENBHO 25 32 42 57 68 100
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M3onaTopbl, ycTaHOBMNEHHbIE B Liensx LWWH 24 32 42 55 65 95
n annapaToB

6) OMOPHbIX MHOrO3JIEMEHTHbIX W NOABECHbIX WU30NATOPOB. BHoBb yCTaHaBnMBaemMble LWTbIpEBbIE U MNOABECHbIe
N301ATOPbI cnefyeT UcnbiTbiBaTb HAaNPAXeHnem 50 kB, npuknagbiBaeMbIM K KaXXO0MYy 3fieMeHTY Nn3ondaTtopa. ,D,OﬂyCKaeTCﬂ
He Npoun3BoAnTb UCNbITaHNE NOABECHbIX N30JTATOPOB.

,D,J'II/ITeJ'IbHOCTb NpUNoXxeHnsa HOPMMPOBAHHOIO UCMbITATENTbHOIO HaNpsXeHunsa - 1 MUH.

1.8.36. TpaHchopmaTOopHOE macno
1. AHanms3 macrna nepep 3anuBko B 06opygoBaHue.
Kaxxgas naptusi cBexero, nNOCTynvBLUEro C 3aBoda TpaHcopmaTopHOro macna [orbkHa neped 3anvBKOW B

o6opynosaHV|e nogsepratbCA OAHOKPATHbIM UCMNbITAHUAM NO NoKasaTenam, npuBeaeHHbIM B Tabn.1.8.33. 3HaueHus
nokasaTenen, nony4vyeHHble NpU NCNbITaHUAX, OOJKHbI ObITb HE XyXe npueeaeHHbIX B Tabnuue.

Tabnuuya 1.8.33

MpenensHO AonycTUMbIe 3HaYeHUs NOKa3aTernen kKayecTBa TpaHcopMaTOpHOro Macna

MokasaTtenb ka4yecTBa Macna u Homep Caexee cyxoe mMacro Macno
cTanjapTa Ha MeTof UCNbITaHUs nepep 3anuBKoWi B HenocpeaCcTBEHHO
obopynoBaHue nocre 3anvBku B
obopynoBaHue

1. MpobneHoe HanpspkeHne no MOCT 6581-75,
(kB) He meHee, anekTpoobopyaoBaHue:

0o 15 kB BknouYnTENLHO 30 25
no 35 kB BkntounTenbHO 35 30
ot 60 kB go 150 kB 60 55

o1 220 kB po 500 kB 65 60

2. KucrnotHoe uncno MOCT 5985-79 mr KOH Ha
1 r macna, He 6onee, anekTpoobopyaoBaHue:

no 220 kB 0,02 0,02

Bbilwe 220 kB 0,01 0,01
3. TemnepaTypa BCMbILWKM B 3aKPbITOM TUrfEe No 135 135
FOCT 6356-75, °C, He Huxe
4. BnarocogepxaHue no IOCT 7822-75, % 0,001% (10 r/1) 0,001% (10 r/1)
maccbl (r/t), He 6Gonee T[OCT 1547-84
KayeCTBEHHO
a) TpaHcdopMaTopbl C MIEHOYHOW UK a30THON 0,001 (10) 0,001 (10)

3aLUNTON, repMeTnyHble MacsrioHanollHEeHHbIe
BBOAbl U UIBMepPUTErIbHbIE TpaHCCbOpMaTOpr

0) cunosble n n3MepuTenbHbIe 0,002% (20) 0,0025% (25)
TpaHccopmaTtopbl 6e3  crneumarnbHbIX  3aluT
macna, HerepMeTUYHble BBOAPI

B) anekTpoobopydoBaHWe nNpu  OTCYTCTBUM OTCyTCTBYET OoTCyTCTBYET
TpeboBaHW NpeanpUATUR-U3roToBMTENEN MO
KONMMYECTBEHHOMY  OMpedeNieHuio  OaHHOro
nokasarens

5. CopepxaHue MexaHU4eckux npumecen
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KOH Ha 1 r macna, He 6onee

FOCT 6370-83 " PTM 17216-71
anekTpoobopyanoBaHue
0o 220 kB BkntouMTENBHO|  OTCYTCTBUE oTCyTCTBME
cBblle 220 kB, %. He 6onee 0,0008 0,0008
6. TaHreHc yrna [uWanekTpu4eckux notepb 1,7 2,0
[OCT 6581-75, %, He 6onee, npu 90 °C
7. BooopacTBopuMbIe KUCHOTbI U LLIENoYM Mo oTCyTCTBUE oTCcyTCTBUE
[OCT 6307-75
8. CopepxaHue aHTUOKUCIIUTENbHOMN 0,2 0,18
npucagkm no PL 34.43.105-89
9. Temnepatypa 3acteiBaHus no [OCT
20287-91
°C, He Bbllle -45 -
apKTnyeckoe macro -60
10. Masocogepxarue, % obbema, He Gonee, 0,5 1,0
no Pl 34.43.107-95
11. CTabunbHOCTb MPOTMB OKUCIIEHUS MO
[OCT 981-75 gnsa cunoBbiX U N3MEPUTENBHbIX
TpaHcdopmaTopos oT 110 go 220 kB
a) cogepxxaHue ocagka, % maccel, He 6onee 0,01
6) KMCNOTHOE YMCMNO OKUCIIEHHOro Macna, Mr 0,1

2. AHanus macna nepeg BknoYeHneM 06opyaoBaHus.

Macrno, oTbrupaemoe 13 oGopyagoBaHUsl Neped ero BKIHYEHWMEM MO HanpsPKeHUMEM Mocne MOHTaxa, noABepraeTcs
COKpallleHHOMY aHanu3y B o6beme, ykazaHHOM B COOTBETCTBYHOLUMX Naparpadax AaHHOW rmaBbl U yKa3aHUSIX 3aBOOOB-

M3roToBuUTENEN.

1.8.37. AnekTpuyeckme annapaTbl, BTOPUYHbIE LieNn U INeKTPONPOBOAKU HanpsiXKeHnem Ao

1 kB

OneKkTpuyeckne annapartbl U BTOPUYHBLIE LIENV CXEM 3aLUMT, YPaBIieHUs!, CUTHaNM3aumy U M3MepeHns UCMbITLIBAOTCH B
ob6beme, NpeayCMOTPEHHOM HacToALWMM naparpadoM. DNeKTPonpoBoaKM HanpsikeHnem Ao 1 kB oT pacnpegenuTtenbHbiX
MYHKTOB [10 3NEKTPOMNPUEMHUKOB UCTILITLIBAKOTCS MO M.1.

1. \amepeHne conpoTMBNEHNsT N30MALUN.

ConpoTMBNeHne N30nsLmMm OMKHO ObiTb HE MEeHee 3HayYeHui, NpuBeAeHHbIX B Tabn.1.8.34.

ﬂOI‘IyCTMMbIe 3Ha4YeHudA conpoTuBieHnsa n3ondaumm

http://www.electrotok.ru/docs/pue/1.8.htm

McnbITyemblin anemeHT HanpspkeHne | HavmeHbluee
MeraomMmmeTpa,| aonyctumoe
B 3HayeHve
COMNPOTMBMEHNS
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1. WwWHBbI NOCTOsIHHOrO TOKa Ha wWuTax ynpasneHua m B| 500-1000 10
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2. BTopunyHble uenu Kaxagoro npucoeanHeHmsa n uenu nutadusa| 500-1000 1

. . L
NpMBOAOB BbIKNK4YaTenen n pasbegnHnTenen

3. Uenn ynpasneHus, 3awiuTbl, aBToMaTukm n nsmepeHun, a| 500-1000 1
Takke Uenu BO3OYXOEHUS MallMH MOCTOSIHHOrO  TOKa,
NPUCOEOUHEHHBIE K CUITOBLIM LIEMSAM

4. BTOpu4Hble Lenu 1 anemMeHTbl MpY NUTaHumM OT OTAENbHOro 500 0,5
WCTOYHUKA WM Yepe3 pasfgenuTenbHblii  TpaHcdopmaTop,

)
paccuMTaHHble Ha paboyee HanpskeHne 60 B n Huxe

5. OnekTponpoBOAKK, B TOM YNCIE OCBETUTENBHbIE CETU 1000 0,5

. 4 500-1000 0,5
6. PacnipegenuTtenbHble YCTPOMCTBA —, LWUTbI U TOKONPOBOAbI

(wnHONpoBOAbI)

Y
N3mepeHue npon3BoanTCa CO BCEMU NPUCOEAMHEHHBIMW annapartamu (KaTyLUKM NPUBOAOB, KOHTAKTOPbI, MycKaTenwu,
aBTOMaTUYeCKMe BbIKMYaTenu, pene, npubopsbl, BTOPUYHbIE 06MOTKM TpaHCOPMAaTOPOB TOKA 1 HANPSKEHWS U T.M.).

)] .
[ormkHbI ObITb NPUHATBI Mepbl ANnA npegoTepalleHna noBpexaeHna yCcTtpoucTs, B ocobeHHOCTH MUKPOIIEKTPOHHbIX
1 NonynpoBOAHUKOBbIX 3J/IEMEHTOB.

3 .
* ConpoTMBMEHNE M30MNSUMM M3MEepsieTCsl MeXAy KaxablM NPOBOAOM W 3eMIEN, a Takke Mexay KaxablMy ABYMS
nposoaamum.

3
* CHocka ) B Tabrmue otcytcTayeT. - [Npumeyanune "KOOEKC".

4) o .
M3amepsieTca conpoTuBReHne U3oNALNN KaXK4OW CEKLUN pacnpeaennTenbHoro ycTponcTea.

2. VicnbiTaHne NOBbILLEHHBIM HanpsiXXeHNeM NPOMbILLNEHHON YacToThbl.

McnbiTaTenbHoe HanpspkeHne ANnsi BTOPUYHBLIX LeNeill CXem 3aliuTbl, YNpaBreHus, CUrHanmM3auum u U3MepeHust co
BCEMW MPUCOEOUHUTENBHBIMM annapatamu (aBToOMaTUYECKUE BbIKIOYATENM, MarHUTHbIE MycKaTenu, KOHTaKTopbl, pere,
npubopsl 1 T.n.) 1 KB. MNpogomKMTENBHOCTb NPUMOXEHUST HOPMUPOBAHHOIO UCMbITAaTENLHOMO HANPSXKEHNs 1 MUH.

3. MNpoBepka AeNCTBMA aBTOMaTMYECKMX BhIKNoYaTenen.

3.1. lNpoBepka conpoTuBneHus msonsaumun. NponsBoauTcs y BbIKMYaTenen Ha HoMuHanbHbIM Tok 400 A n Gonee.
3HaveHne conpoTUBMEHNsI U3onauun - He meHee 1 MOM.

3.2. MNMposepka gencteua pacuenuTenen. [poeepseTcs AencTBre pacLenuTens MrHOBEHHOro AencTeus. Beiknovatens
pomkeH cpabaTbiBaTb Npu Toke He Gonee 1,1 BepxHero 3HayeHusi Toka cpabaTbiBaHUS BbIKMOYaTENS, YKa3aHHOro
3aBOOM-U3roTOBUTENEM.

B anekTpoycTtaHoBKax, BbIMOMHEHHbIX NO TpeboBaHusM pasgena 6, mas 7.1 n 7.2, npoBepsitOTCA BCe BBOAHbIE U
CEeKUMOHHbIE BbIKMOYaTeNN, BbIKNoYaTenu Lenen aBapMnHOro OCBeLLEHUS, NOXapHOW CUrHanm3aumm n aBToMaTn4eckoro
NnoXapoTyLLeHuWs, a Takke He MeHee 2% BblKkMnoyaTenen pacnpeaenmTenbHbIX U rPYMNNoOBbIX CETEN.

B AOpyrvx anekTpoycTaHOBKax MWCMNbITbIBAOTCS BCE BBOAHbIE WM CEKUMOHHbIE BbIKMYATENW, BbIKNOYaATENM Lenen
aBapuHOIO OCBELLEHUS, MOXapHOW CUrHanM3auMum 1 aBTOMaTWYECKOro MNOXapoTyleHus, a Takke He MeHee 1%
OCTanbHbIX BbIKIKOYaTENEN.

I'lpOBepKa npon3BoanTCA B COOTBETCTBUU C YKa3aHNAMU 3aBOJOB-N3roTOBUTENEN. ﬂpvl BbISIBNIEHWM BbIKNOYaTENEN, He
oTBeYarLWmnx yCTaHOBJ1I€HHbIM Tpe6OBaHI/IF|M, AONOJTHUTENbHO NPOBEPAETCA yOBOE€HHOE KOoJn4ecTBe BbIKItoyaTenen.

4. I'IpOBepKa pa6OTbI aBTOMAaTUYECKNX BbIKMoYaTenenm n KOHTakTopoB Npu NOHWXXEeHHOM N HOMWUHAlIbHOM HanpsaXeHuax
onepaTtnBHOIo TokKa.

3HayeHne HanpsXeHna Cpa6aTbIBaHMﬂ N KOnn4yecTtBo onepaum?l npn ncnbitTaHMM aBTOMaTU4YECKNX BbIKMO4aTenen u
KOHTaKTOpOB MHOIOKpaTHbIMU BKIMIOYEHUAMU U OTKIMOYEHNAMU NpmuBeeHbl B Tabn.1.8.35.

Tabnuuya 1.8.35

UcnbiTaHue KOHTAaKTOpPOB U aBTOMaTU4YeCKUX BbIKno4aTenemn MHOIoKpaTHbIMU
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BKINMHOYE€HUAMU U OTKINHOYEeHUAMMU

Onepauus HanpsikeHne onepaTnBHOIO TOKa, KonunyecTtso onepauuni
% HOMMHANbBHOroO

BkntoueHune 90 5

OTkntoYeHne 80 5

5. YcrtpovictBa 3sawwmtHoro oTknioyveHus (Y30), Boikmiovatenn auddepeHumansHoro Toka (BAT) nposepsioTca B
COOTBETCTBUM C YKa3aHWAMMW 3aBOAa-U3roToBUTENS.

6. NpoBepka penenHon annapaTtypbl. [lpoBepka pene 3awuTbl, YNpaBneHus, aBTOMaTUKU U CUrHanuM3aumm n Apyrux
YCTPOWCTB NPOM3BOAMTCSA B COOTBETCTBMU C AENCTBYHOLMMN MHCTPYKUMAMU. lMpedensl cpabaTtbiBaHns pene Ha pabounx
yCTaBKax JOIKHbI COOTBETCTBOBATbL PACHETHLIM AaHHbIM.

7. TlpoBepka nNpaBUbLHOCTU (byHKLI,MOHMpOBaHMﬂ MOMHOCTBK COBpaHHBLIX CXeM Mpu  PasfMyHbiX  3HAYEHUsIX
onepaTtnBHOIo TOKa.

Bce anemMeHTbl CXeM AOMKHbI HAAEXHO (PYHKLMOHMPOBATL B NPEAYCMOTPEHHOW MPOEKTOM MnocrenoBaTenbHOCTM Npu
3HaYeHMAX onepaTMBHOIO TOKa, NPMBEAEHHbLIX B Tabn.1.8.36.

Tabnuua 1.8.36

HanpsixeHue onepaTUBHOro Toka, Npu KOTOPOM AOJKHO ob6ecnevynBaTbCA HOpManbHoe
(pyHKLUMOHUPOBaAHUE CXEM

McnbiTyemblin 06bekT HanpsikeHne Mpumevanue
onepaTUBHOIO
ToKa, %
HOMWHanNbHOIro
CxeMbl 3aWuTbl W CUrHaNU3aumm B YCTaHOBKaXx 80, 100 -

HanpsbkeHnem Bbiwe 1kB

Cxembl ynpaBrneHusi B YCTaAHOBKax HarnpshKeHuem 90, 100 -
Bbilwe 1 KB: ncnbiTaHve Ha BKoYeHne

TO e, HO Ha OTKITIoYEeHne 80, 100

PenenHo-kOHTaKTOpHbIE  CXeMbl B yCTaHOBKaX 90, 100 Ona  npocTbiX  CXem

HanpsbkeHnem o 1kB KHOMKa - MarHUTHbIN
nyckartenb npoBepka
paboTbl Ha
NMOHWXEHHOM
HanpsPKEHUN He
Npon3BOaNTCS.

BecKoHTaKTHbIE CXEMbl Ha NOrMYEeCKUX anemeHTax 85,100, 110 |/3meHeHune
HanpsPKeHUs

Npovn3BOANTCS Ha BXOAe
B 6NOK NUTaHnS.

1.8.38. AKKymynsaTopHblie 6aTapeu
1. \amepeHne conpoTMBNEHNsI N30MALUN.

M3mepeHne npon3BoaMTCA BONMbTMETPOM (BHYTPEHHEe COMpOTUBIIEHWE BONbTMETPa AOMKHO ObiTb TOYHO W3BECTHO,
Knacc He Hmxe 1).

I'Ip|/| NMOMHOCTbIO CHATOWN Harpys3ke OOJTKHO ObITb Mn3MepeHo HanpsaxeHue 6aTapeM Ha 3aXnmMmax n mexay KaxgbiM n3
32XMMOB U 3eMIIEN.

ConpotueneHve usonsaumm £, Beluncnsaetcs no opmyne
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R, =R‘3[U1

Y,
iy )

roe &3 - BHyTPEHHee COMpOTUBNEHWe BONbTMETPA; 7 - HanpshkeHWe Ha 3axumax 6atapeu; U u Uy - HanpsikeHue

Mexay nonoXuTeribHbIM 3a>KMMOM U 3emnen n oTpuuaTesribHbIM 3a>XKUMOM U 3emMnen.

COI'IpOTI/IBJ'IeHI/Ie n3onaumn 6aTape|/| AOJKHO ObITb HE MeHee YKa3aHHOIo HMxe:

HomuHanbHoe HanpsikeHune, B 24

ConpoTtueneHue, kOM 60

48 110

60 60

220

150

2. MNMpoBepka eMKOCTU OTCHOPMOBAHHOW akKyMynsaTopHon 6atapew.

[MonHOCTbI0 3apsiKEHHbIE akKyMYynATOPbI pa3psbkatoT TOkoM 3- unm 10-4acoBoro pexunma.

EmkocTb akkymynsitopHon 6aTapewu, npuBegeHHas k Temnepartype +25 °C, gomkHa COOTBETCTBOBATb AaHHbIM 3aBoga-

n3rotosBuTena.

3. lNpoBepka anekTponura.

[MNoTHOCTb 3neKkTponuTa Kaxaoro anemMeHTa B KOHUE 3apsaa v pa3psga 6atapen OOMKHbI COOTBETCTBOBAThH AaHHBIM
3aBofa-u3rotoBuTens. Temnepatypa anekTponuTta npu 3apsge AomkHa 6biTe He Boiwe +40 °C.

4. XMn4eckuin aHanns anekTponuTa.

OneKkTPonuT ANs 3anMBKW KUCIOTHBIX akKyMyNATOPHbIX GaTapeit JOIMKeH roTOBUTLCS M3 CEPHON akKyMynsiTOPHOW
kncnotbl copta A no TOCT 667-73 n guctunnmpoBaHHon Boasl no FOCT 6709-72.

CO,Elep)KaHVIe I'IpI/IMeCe|7I M HeneTy4yero ocCtatka B pa3BeeHHOM 3NeKTponute He OOJKHO MNpeBbiliaTb 3HAYEHUN,

npuBeaeHHbIX B Tabn.1.8.37.

Tabnuua 1.8.37

HopMmbl Ha xapaKTepUCTUKN CEPHOM KUCIOTbI U 3NIeKTPOoNnuTa Ans aKKyMyNnATOPHbIX 6aTapen

[NokasaTenb Hopmbl ana Hopmbl ans anektponuta
CEPHOMN KNCNOTbI
Beicwero copta | PasBegeHHass |3OnekTponuT us
cBexas kucrnota | paboTatowero
AN 3anvBKK B | akKymynsitopa
aKKyMynsiTopbl
1. BHewHui Bug MpospayHas MpospayHas
2. lHTeHCMBHOCTbL OKpacku (onpepensieTcs 0,6 0,6 1
KONMOPUMETPUYECKMM CMOCOBOM), M
3. MnoTHocTb npu Temnepatype 20 °C, r/cm 1,83+:1,84 1,180,005 1,2+1,21
3
4. CopepxaHue xenesa, %, He bonee 0,005 0,006 0,008
5. CopgepxaHue HeneTy4yero octaTtka nocne 0,02 0,03 -
npokanueaHus, %, He bonee
6. CopepxaHune okucnoB asorta, %, He 0,00003 0,00005 -
bonee
7. CogepxaHue Mbliwbska, %, He bonee 0,00005 0,00005 -
8. CopepxaHne XIOPUCTbIX COEeLMHEHUN, 0,0002 0,0003 0,0005
%, He bonee
9. CopepkaHue mapraHua, %, He 6onee 0,00005 0,00005 -
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10. CogepxaHue meau, %, He bonee 0,0005 0,0005 -

1. CopepxaHue BELLecCTB, 4.5 - -
BOCCTaHaBMMBAaIOWMX  MapraueBOKUCHbIN

kanun, mn 0,01H pactBopa KMnO 4, He

6onee

12.  CopepxaHue  CyMMbl  TSKenbIX 0,01 - -
MeTansioB B repecyeTe Ha CBUHeL, %, He

6onee

Mpumevanne. [ns oucTMnnMpoBaHHOW BOAbl AOMYCKaeTCA HanuMume Tex e npumecen, uyto gonyckaet FOCT 667-73
ON8 aKKyMYynATOPHOM KMCIOTbl, HO B 10 pa3 MeHbLUEN KOHLeHTpauuu.

5. lamepeHue HanpspkeHUst Ha aneMeHTax.

HanpsikeHne oTcTarowmx aeMEHTOB B KOHLE paspsiga He OOIMKHO oTnunyaTbea 6onee yem Ha 1-1,5% oT cpegHero
HanpshKeHUs1 ocTarlbHbIX 3MEMEHTOB, @ KONMMYEeCTBO OTCTalLMX 3MEMEHTOB AOMKHO ObiTb He Gonee 5% ux obuyero

Konn4yectea B 6aTapee. 3HaueHne Hanps>XeHna B KOHUEe paspdaa OOJMKHO COOTBETCTBOBATb [AaHHbIM 3aBoda-
n3rotoeuTens.

1.8.39. 3azemnsaowme ycTtponcrtaa

1. MNpoBepka aneMeHTOB 3a3eMNALLEro YCTPONCTBA.

MpoBepky cnenyeT Npov3BOAUTL MYTEM OCMOTpa 3MEMEHTOB 3a3eMISIIOLEro YCTPOCTBA B npefenax AOCTYMHOCTU
ocMoTpy. CeyeHus 1 NMPOBOAMMOCTM SMEMEHTOB 3a3eMIISIIOLLErO YCTPOMCTBA, BKIIOYAsA FMaBHYH 3a3eMISIOLWY LUUHY,
[OIMKHbI COOTBETCTBOBAaThL TPeEBGOBaHNAM HacTosAWwmX MpaBun U NPOEKTHBIM AaHHbIM.

2. MpoBepka Lenu Mexay 3a3eMnuTensaMy 1 3a3eMnsemMbIM1 3rieMeHTaMu.

CnenyeT NpoBEpPUTb CEYEHNS, LIENIOCTHOCTb U MPOYHOCTb MPOBOAHUKOB, UX COEAMHEHWIA 1 NPUCOeAMHEHWI. He AomkHO
6biTb 0OpbLIBOB M BUAUMBLIX OeEKTOB B 3a3eMISOLWMX NPOBOAHUKAX, COEAMHSIOWMX annapaTtbl C 3a3emiuTenem.
HapexHocTb cBapku npoBepsieTcs yaapom MosoTka.

3. MNMpoBepka cocTosiHNS NPOBMBHBLIX NpegoXpaHUTEeNen B aNekTpoycTaHoBkax Ao 1 kB.

|-|p06I/IBHbIe npeaoxpaHutTenn  OOJNKHbI ObITb ncnpaeHbl U COOTBETCTBOBATb HOMUHAlNIbHOMY HanpsaXeHuto
ANEeKTPOYyCTaHOBKMN.

4. MNposepka uenu ¢asa - Hyfb B anekTpoycTaHoBkax 4o 1 kB ¢ cuctemon TN.
MpoBepka Npon3BOAUTCS OOHUM U3 crieayoLmnx cnocoboBs:
- HEMOCPEeACTBEHHBIM U3MEPEHEM Toka 0AHOMA3HOro 3amMblKaHWUs Ha KOPMyC UMW HYNeBON 3aLLMTHbIA NMPOBOAHUK;

- N3MepeHneM noJiHOro conpoTuBIieHUA Lenu (*)333 - HyJ'IeBOI7I 3aWMTHbIN npoOBOAHUK C nocneanyruwnm BblYUCTIEHNEM
TOKa O,D,HO(ba3HOFO 3aMblKaHuUA.

KpaTHOCTb TOKa OﬂHO(ba3HOFO 3aMblKaHUA Ha 3eMJ1i0 N0 OTHOWEHUK K HOMUHANbHOMY TOKY npeanoxpaHutena wunun
pacuennTend aBTOMaTnU4eCKoro Bblkrno4yaTena AoJKHO ObITb HE MEHee 3HayeHus, YKa3aHHOro B rinaBee 3.1 MYy3.

5. I/IamepeHl/le CconpoTuBNEeHnda 3aseMnArLnx yCTpOI7ICTB.

3HaveHus conpoTuBneHna 3a3eMnarwmnx yCTpOVICTB C noacoeaAnHeHHbIM eCTeCTBEeHHbIMU 3a3eMITUTeENAMN OOJTKHbI
yaooBneTBoOpATb 3Ha4YeHUAM, NpnBeeHHbIM B COOTBETCTBYHOLKUX MaBaX HAaCToALLNX npaBVIJ'I n Tabnuue 1.8.38.

Tabnuua 1.8.38

Haunbonbwune AonyCTuMmblie 3Ha4YeHusA COI'IpOTVIBneHVIﬁ 3asemMnAarwmnx YCTpOﬁCTB

Bupa anekTpoyctaHoBKM XapakTepucTuka af1eKTpoyCTaHOBKM ConpoTtuBneHue,
Om
OneKTpOoyCTaHOBKN ANEKTPUYECKUX ceten c 0,5
rnyxo3asemrneHHon u 3dEHEKTUBHO 3a3eMIIeHHON
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HenTpanbio.

1. MoactaHumn 1| OnekTpoycTaHoBKM 3NEKTPUYECKNX ceTen c 250/ ;p*
pacrnpefenuTenbHbie  |M30NMPOBaHHOW  HEWTpanblo, C  HeWTpanbio,
MyHKTbl  HanNpshKeHWEeM|3a3eMneHHOW 4Yepe3 [Ayroracslimii  peaktop Wmm
Bbiwe 1 kB pesuncTop.

2. BosgywHble nuHun  |3asemnsiowme yctpoictea onop BJT (cm. Takke

anekTponepenayv 2.5.129-2.5.131)
HanpshxeHneM Bbile 1
kB
npwv yaenbHOM CONpOTUBIEHUU TPYHTa, F, OM-M: 10
- 0o 100 15
- 6onee 100 go 500 20
- 6onee 500 oo 1000 30
- 6onee 1000 o 5000 P-610-3
- 6onee 5000

3azemnstowme yctpornctaa onop BJ1 ¢ paspsgHukamu| cm. rnasy 4.2
Ha noaxopax K pacnpefenuTerbHbIM YyCTpoicTBaM ¢
BpaLlalLLUMMUCS MallnHamu

3. OnekTpoycTaHOBKM [OMEKTPOyCTaHOBKA C WCTOYHWKaMW MUTaHus B
HanpsbkeHnem 0o 1 kB [anekTpuyeckmx ceTsx c rnyxo3a3eMreHHomn
HelTpanbld (MM cpedHell  TOYKOM) UCTOYHMKA
nutaHus (cuctema TN):

- B HEMOCPEACTBEHHON BNM30CTN OT HEWTPanu 15/30/60**

- C Y4YeTOM eCTeCTBEHHbIX 3asemnuTenei u 2/4/8**
MOBTOPHbIX 3a3eMnuTenen OTXOAAWMX NNHUA

OneKTpoyCcTaHOBKM B anekTpudeckux cetax c|50/ J ***, Gonee
U30NMPOBAHHOW HeWTpanbio (Mnu cpegHen TOYKOM)|4 Om we

UCTOYHMKA NuTaHua (cuctema IT) TpebyeTcs
4. Bo3gylwHble nuHun  |3asemnsiowme yctponctea onop BJ1 ¢ noBTopHbIMU 30
anekTponepenayn 3azemnutensamu PEN (PE) - npoBogHuka

HanpspkeHuem o 1 kB

fp* - pacyeTHbIN TOK 3aMbIKaHUS Ha 3eMJIo;

** - COOTBETCTBEHHO MpK NMHENHbIX HanpsixeHusix 660, 280, 220 B;

7 *** - NONHbIA TOK 3aMblKaHUsi Ha 3eMITH0.

6. VsmepeHvne HanpskeHUs MPUKOCHOBEHWS (B SMEKTPOYCTAHOBKAX, BbIMOMHEHHbIX MO HOPMaM Ha HanpskeHue
NPUKOCHOBEHMS).

VlsmepeHme Hanps>XeHna NpuKoOCHOBEHUA NPpOon3BOANTCA NpU NpucoeanHeHHbIX eCTeCTBEHHbIX 3a3eMInTensax.

HanpskeHne NpUKOCHOBEHUSI N3MePSIeTCS B KOHTPOJSbHBIX TOYKaX, B KOTOPbIX 3TW 3HAYEHWs1 onpederneHbl pacyeToM
npu NpoekTupoBaHum (cM. Takke 1.7.91).

1.8.40. CunoBble KabesibHble IMHUU
CwunoBble kabenbHble NMHUK HanpsikeHeM Ao 1 kB ucneiTeiBatoTesa no nn.1, 2, 7, 13, HanpsikeHuem Bbiwe 1 kB n no 35
kB - no nn.1-3, 6, 7, 11, 13, HanpsbkeHvem 110 kB u Bbiwe - B nonHom obbeme, NpeayCMOTPEHHOM HaCTOSALLUM
naparpagom.

1. MpoBepka UenocTHOCTU U hasnpoBkK xun kabens. MpoBepsitOTCH LENOCTHOCTb M coBnageHne obo3HaveHuin a3
NOAKMHYaeMbIX XuUn kabensi.
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2. NsmepeHue conpoTtuBnexHnss nsonsumu. NMponsBoanTcs MeraomMMeTpoM Ha HanpsbkeHue 2,5 kB. [Ons cunoBbix
kabenen go 1 kB conpoTuBneHne u3onsuum OOMKHO ObiTb He meHee 0,5 MOM. [na cunoBbix kabenew Bbiwe 1 kB
COMpOTMBIEHNE U30NAUMM He HopMmupyeTcs. W3mepeHue crnenyeT npousBoaMTe A0 WM MOCre UchbiTaHus kabens
NOBbILUEHHbIM HaNpPsKeHNeM.

3. VicnblTaHne NOBbILWEHHBbIM HanpsikeHNeM BbINPSMIIEHHOrO ToKa.

McnbiTaTensHoe HanpsikeHne NpuHMMaeTcs B COOTBETCTBUM ¢ Tabn.1.8.39.

Tabnuua 1.8.39

UcnbiTaTenbHOe HanpsiXKeHne BbINPAMIEHHOro ToKa A CUOBbIX Kkabenen

Kabenwu ¢ 6ymaxHow nsonaumen Ha HanpsikeHne, kB
2 3 6 10 20 35 110 150 220 330 500
12 18 36 60 100 175 285 347 510 670 | 865
Kabenu ¢ nnactmaccoBoi nsonsauuen Ha Kabenu c pe3nHoBon nsonsaumen Ha
HanpsbkeHue, kKB HanpsbxkeHue, kB
1* 3 6 10 110 3 6 10
5,0 15 36 60 285 6 12 20

* WcnbiTaHna BbINPSIMIEHHBIM  HaMNpsbkeHUeM OLHOXWIbHBIX kabenen ¢ nnactmMaccoBoW wusonsumen 6e3 GpoHu
(3KpaHOB), NPONOXEHHbIX Ha BO3aYyXe, HE NPOU3BOAATCS.

[ns kabener Ha HanpskeHne o 35 kB ¢ BymakHoM 1 NnacTMaccoBOn N3onsumMen ANNTENbHOCTb NPUIIOXKEHWUS NMOSTHOMO
ncnbITaTenbHOro HanpshxeHms coctaenset 10 MUH.

[na kabenen ¢ pe3anHoBOW m3onauuen Ha HanpsbkeHne 3-10 kB AnuTenbHOCTb NPUOXEHUS MOSTHOMO UCMbITAaTENBHOIO
HanpsbkeHus cocTaensieT 5 muH. Kabenu ¢ pesnmHOBOW nsonaumer Ha HanpsbkeHue 0o 1 kB ucnbiTaHMaM NOBbILLEHHBLIM
HanpshkeHNeM He NoABepratTes.

Ona kabenen Ha HanpsbkeHne 110-500 kB AnuTenbHOCTb NPUNOXEHUS MNOMHOMO WUCMbITATENbHOMO HaMNpPsPKEHUS
cocTaBnseT 15 MuH.

[onycTMMble TOKM YTEYKM B 3aBUCUMOCTM OT UCMBLITATENBHOIO HaMpsbKEHUS U OOMYCTMMblE 3HAYeHUs1 kKoadhduumneHTa
acMMMeTpuM Mpu M3MEepeHun Toka yTeuku npuBedeHbl B Tabn.1.8.40. AGcontoTHOoe 3HadYeHue Toka YTeuku He sABnseTcs
OGpakoBOYHbIM nokasaTeneM. KabenbHble NUHWM C YOOBMNETBOPUTENbHOW W30MAUMENA [OIMDKHbI UMETb CTabunbHble
3Ha4YeHuUs1 TOKOB yTeudku. [pyu NpoBeAeHUM UCTbITaHUS TOK YTEYKM [OIMKeH YMeHbluaTbesi. Ecnmu He npowucxoaut
YMEHbLUEHUS 3HAYEHNS TOKa YTEUKM, a TAaKKe NPU ero yBenMYeHUn Unmu HectabunbHOCTH Toka UCNbITaHUE NPOU3BOAUTL [0
BbIsiBNeHusi fedpekta, Ho He Bonee yem 15 MuH.

Tabnuua 1.8.40

ToKMu yTeukn u kKoadpuuneHTbl acCMUMMeTPUN ANA CUNOBLIX Kabenen

http://www.electrotok.ru/docs/pue/1.8.htm

Kabenu WcnbiTatensHoe Honyctumele HonycTumble 3HaveHus
HanpsbkeHuem, kB | HanpsikeHue, kB 3Ha4yeHus1 TOKOB KoadhpmumeHTa
yTedku, MA acummeTpn (Lmax  Tin )
6 36 0.2 8
10 60 0.5 8
20 100 1.5 10
35 175 25 10
110 285 He HopmupyeTca He HopmupyeTcs
150 347 To xe To xe
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220 610 " "
330 670 " "
500 865 " "

Mpn cmelwaHHon npoknagke kabenem B KavyeCTBE WCNbITATENbHOrO HanpsbkeHus Ons Bcen KabenbHOM IMHUK
NPUHMMaTb HavMeHbLUEee U3 UCMbITaTeNbHbIX HANPsXKeHu no Tabn.1.8.39.

4. VicnblTaHne HanpskeHuem nepemMeHHoro Toka 4yactotbl 50 My,

Takoe wucnbITaHne [onyckaeTcs Anst KabenbHbIX NMHUIA Ha HanpsbkeHne 110-500 kB B3ameH wchbiITaHus
BbINPSAMIIEHHbIM HAMPS>KEHNEM.

Wcnbitane nponssoantcst HanpsbkeHneMm (1,00-1,73) Uyon . [lonyckaeTcss NpoMsBOAUTL UCTILITAHWA NyTEM BKIKOYEHUS

KabenbHOM NMHMKM Ha HOMMWHanbHOE HanpsXxeHune Umm_ . ONnUTenbHOCTb MCMbITAHUS - COrfacHo YKasaHnam 3aBoda-
n3rotosuTena.

5. OnpeaeneHne akTMBHOIrO conpoTuBneHns xun. Npounssogutca ang nuHun 20 kB n Bbiwe. AKTUBHOE CONpPOTUBEHWE
Xun kabenbHOM NUHUM NOCTOSIHHOMY TOKY, NpMBeAEeHHoe K 1 MM 2ceyenns, 1 M AnNUHbI 1 TemnepaTtype +20 °C, AOMmMKHO

6biTb He 6Gonee 0,0179 Om gna megHow >xunbl U He Gonee 0,0294 Om Ona anOMUHUEBOW XuUnbl. V3MepeHHoe
conpoTueneHue (NpMBeAeHHOE K yAernbHOMY 3HAYeHMI0) MOXET OTNMYaTbLCS OT yKa3aHHbIX 3HayeHu He Bonee Yyem Ha 5%.

6. OnpegeneHne anekTpnyYeckon paboyen eMKOCTH XKu.

MpounssoguTcsa anst nuuuin 20 kB 1 Bblwe. M3amepeHHas eMKOCTb He JOIKHA OTNuYaTbCst OT pe3yrbTaToB 3aBOACKMX
ucnbiTaHuii 6onee yem Ha 5%.

7. MNMpoBepka 3aWwuThbl OT GYXAAIOLLMX TOKOB.
MpoussoanTCst NpoBepka AENCTBUS YCTAHOBMEHHbIX KAaTOAHbIX 3aLUMT.
8. UcnbiTaHne Ha Hanuune HepacTBOPEHHOro Bo3ayxa (MPOMMTOYHOE UCTIbITaHME).

MpousBoanTcst Ans MacrnoHanosnHeHHbIX kabenbHbix nuHuin 110-500 kB. CogepxaHne HepacTBOPEHHOro BO3gyxa B
Macne JoMMKHO ObITb He 6onee 0,1%.

9. VicnbiTaHWe NoAnUTLIBaAKOLWMNX arperatoB 1 aBTOMaTUYECKOro Nogorpesa KOHLEBbIX MydT.
MpoussoauTcs 4ns MacnoHanonHeHHbIX kabenbHbIx nuHuin 110-500 kB.
10. MNMpoBepka aHTUKOPPO3UNHBLIX 3aLLMT.

Mpy npuemMke NUHWIA B SKCNyaTauMio U B NpoLecce 3KchnyatauuyM npoepsieTcs paboTa aHTUKOPPO3WMOHHBIX 3aluT
ans:

- kabenen ¢ meTannuyeckon 06OMOYKON, MPOSIOXKEHHbIX B FPYHTaxX CO cpefHer U HU3KOW KOPPO3MOHHOW aKTUBHOCTLIO
(yoenbHoe conpoTtuBrnieHne rpyHta Bbiwe 20 Om/M), Npu cpegHEeCYTOYHOM MIOTHOCTM TOKa yTedku B 3emnio Bbiwe 0,15

MA/OM 2 ;

- kabenen ¢ meTannM4yeckon o60NOYKON, MPOSIOKEHHBIX B FPYHTax C BbICOKOW KOPPO3WOHHOW aKTUBHOCTBIO (yAenbHoe
conpoTtueneHue rpyHta meHee 20 Om/m) npu noGow cpegHeCyTOYHOM NNIOTHOCTM TOKa B 3€MITH0;

- kabeneu ¢ He3alMLEHHON 060NOYKOM 1 paspyLUeHHbIMU BpOHen 1 3alUTHBIMU NOKPOBaMMU;

- CTanbHOro pr6OI'IpOBO,D,a kabenen BbICOKOTO [aBNEHUs HE3aBUCUMO OT arpeccmMBHOCTM TrIpyHTa W BUOOB
N301ALUNOHHbIX I'IOKprTI/II7I.

|_|pl/l npoBepKe U3MepPATCA noTeHuuanbl U TOKU B obonoukax kabenen wu napamMmeTpbl 3N1EKTPO3aLUUTbI (TOK n
HanpsXxeHne KaTOAHOM CTaHLMK, TOK ,upeHa»(a) B COOTBETCTBMN C pPyKOBOAALLMMU YyKasaHUAMU MO SJ'IEKTpOXMMM‘-IECKOIZ
3awmnTe NoaA3eMHbIX dHepreTn4eCcknx coopy>|<eH|/||7| OT KOppOo3uu.

OueHKY KOPPO3WMOHHOW aKTMBHOCTM FPYHTOB W €CTECTBEHHbIX BOA criedyeT npou3BOAUTb B COOTBETCTBUMM C
TpeboBaHuammn FOCT 9.602-89.

11. OnpeaeneHne xapakTepucTMK Macna u U3onsauMoHHOM XNOKOCTU.
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OnpeaeneHne NpoM3BOAMTCS AN BCEX 3/1IEMEHTOB MACOHANOSHEHHbIX kKabernbHbIX NMHUIA Ha HanpshkeHne 110-500 kB
1 ONsi KOHUEBbIX MydT (BBOOoB B TpaHcdopmaTtopbl 1 KPYJ) kabenel ¢ nnactmaccoBon usonsauunen Ha HanpsbkeHve 110
KB.

Mpo6bl macen mapok C-220, MH-3 n MH-4 u wusonaumoHHow xupgkoct Mapku MC pommkHbl YOOBNETBOPSATb
TpeboBaHnsiM HopM Ta6n.1.8.41 n 1.8.42.

Tabnuuya 1.8.41

HopMbl Ha nokasaTenu kadyecTtBa macen mapok C-220, MH-3 u MH-4 n nsonsiumoHHomn
xunakoctn mapku NMMC

[MokasaTenb kayecTBa macna [lns BHOBb BBOANMOW NNHUN
C-220, 5PA MH-3, MH-4 nvc
[MpobnBHOE HanpskeHne B CTaHAAaPTHOM 45 45 35

cocyge, KB, He meHee

CteneHb [pgerasaumm  (pacTBOPEHHbIN 0,5 0,1 -
ras), He 6onee

Mpumevanne. WcnbiTaHua macen, He ykasaHHbix B Tabn.1.8.39, npomsBoauMTb B COOTBETCTBUM C TpeboBaHMeEM
MN3roToBUTENS.

Tabnuua 1.8.42

TaHreHc yrna gnaneKkTpuyeckux notepb Macrna v U3onsALMOHHOMN XUAKOCTH
(npm 100, %, He 6onee, ANA kabenen Ha Hanps)xeHue, KB

110 150-220 330-500

0,5/0,8* 0,5/0,8* 0,5/-

* B yucnuTene ykasaHo 3HaveHune ana macen mapok C-220, B 3HameHatene - ana MH-3, MH-4 n NMMC

Ecnu 3HaueHns anekTpuMyeckon NPOYHOCTU M cTeneHu gerasaumm macna MH-4 cooTBeTCTBYOT HOpMaMm, a 3HayeHus
tz &, namepeHHble no metoamke TOCT 6581-75, NpeBbIWAOT yKkasaHHble B Tabn.1.8.42, npoby macna AOMOSHUTENBLHO

BblAepXuBatoT npu Temnepatype 100 °C B TeyeHue 2 u, nepuoanyeckn namepsa tz . Mpu yMeHbLIeHUn 3HaueHns tg &

npoba macna BbigepxuBaetTca npu Temnepatype 100 °C go nonydyeHus yCTaHOBMBLUErOCS 3HAYeHUsl, KOTopoe
NpUHMMaeTCH 3a KOHTPOSIbHOE 3HaYeHUe.

12. NamepeHne conpoTUBNEHNS 3a3EMITEHUS.

[MponsBoanTCa Ha NUHMAX BCEX HaNpPshKeHWM ONa KOHUEBbIX 3adenok, a Ha nuHuax 110-500 kB, kpome Toro, ans
MeTanmMyecknx KOHCTPYKLUIA KabenbHbIX KONOALEB M NOAMUTOYHbIX MYHKTOB.

1.8.41. Bo3ayuwHbie NMHUM 3rieKTponepeaayn HanpsikeHueM Boiwe 1kB
1. MNpoBepka N3onATopoB.
Mpon3BoanTCs BHELLIHUM OCMOTPOM.
2. [NpoBepka coeanHeHnIn NPOBOAOB.
Mponssogutcsa cornacHo 1.8.27.
3. N3mepeHne conpoTuBnNeHUs 3a3eMIeHNs ONop, X OTTSXKEK U TPOCOB.

4. Mpowussogutcs B cootBeTcTBMM C 1.8.39 1 ykazaHusiMu rmasbl 2.4.

TeKCT OKyMEeHTa CBEPEH MO:
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ochnumansHoe nsgaHue
M.: 3AO "OHeprocepeuc”, 2003

HokymeHmb! [nasHas
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