NPABUINA YCTPOUCTBA 3JIEKTPOYCTAHOBOK
Cepgbmoe nsgaHuve
Paspen 1

OBLUUE NPABUIIA

Maea 1.8. Hopmbl npuemo-caaTo4YHbIX UCNbITAHUIA

YTBEPXIOEHbI npnkaszom MuHaHepro Poccum ot 09.04.2003 N 150

MpeaucnoBue

MpaBuna ycTtpowncTtBa anekTpoyctaHoBok (MMY3) cegbmMoro msagaHusa B CBA3W C ANUTENbHbIM CPOKOM nepepaboTku
BbINYCKalOTCA W BBOASTCA B AEWCTBUE OTAENbHbIMW pasgenamu v rnasamu Mo Mepe 3aBeplueHuss pabot no ux
nepecMoTpy, COrfacoBaHWIO N YTBEPXOEHNIO.

HacTosawwmn Beinyck cogepxut rnasy 1.8 "Hopmbl npuemo-caaTtodHbIX ucneitaHuin" pasgena 1 "O6wwme npasuna”.

maBa 1.8 noagrotoBneHa OAQO "3OnekTpoueHTpoHanagka" ¢ y4yeTom TpeboBaHMI rocy4apCTBEHHbIX CTaHOAPTOB,
CTPOUTENbHbIX HOPM U NpaBuUIl, pEKOMeHAaUMn psaa MOHTaXXHO-HaNnaAouHbIX opraHu3aumii. MpoeKT rnaBbl pacCMOTPEH
pabouen rpynnow 1 npeacTaBneH k yreepxaeHuto MocaHeproHagsopom MuHsHepro Poccum.

TpeboBaHus [NpaBun yCTpoONCTBA 3MEKTPOYCTaHOBOK 0bsA3aTenbHbl ANS BCEX OpraHu3auvi He3aBUMCMMO OT PopM
COBCTBEHHOCTM U OpraHM3auuoHHO-NPABOBLIX POPM, a Tawkke ANA PUINYECKUX MWL, 3aHATbIX NPeanpuHUMaTENbCKON
AeATenbHOCTb0 6e3 06pa3oBaHMsa KPUANYECKOTo NuLa.

C 1 ceHTa6psa 2003 roaa ytpaumnsaeT cuny rnasa 1.8 MNMpaBun ycTpocTBa 3MeKTpoyCcTaHOBOK LLIECTOro 3faHus.

O6Lme nonoxeHus

1.8.1. OnekTpoobopynoBaHne go 500 kB, BHOBb BBOAMMOE B 3KCMyaTauuio, AOMKHO OblTb MOABEPrHYTO NpUEMO-
COATOYHbIM MCMbITAHUAM B COOTBETCTBUM C TpeboBaHMAMM HACTOsWen rnaBbl. [lpnemMo-caaTtoyHble UCMbITaHMS
pekoMeHayeTCs MPOBOAUTL B HOPMaribHbIX YCIOBUSAX OKPY>KAKOLLIEN Cpeabl, YKa3aHHbIX B rOCYAapCTBEHHbIX CTaHAapTax.

Mpy NpoBefeHUN NPUEMO-COATOYHBIX UCMbITAHUIA 3NeKTpoobopyaoBaHMSl, HE OXBAYEHHOTO HAaCTOSALWMMWU HOpMaMmMu,
cnepyeT pyKOBOACTBOBATbLCH UHCTPYKLMSIMU 3aBOAOB-U3rOTOBUTENEN.

1.8.2. YcTponcTBa penenHomn 3awmTbl 1 3NEKTPOABTOMATUKMA Ha 3MEKTPOCTaHLMAX U NOACTAHUMAX NPOBEPSAOTCS MO
WHCTPYKLMSM, YTBEPXKAEHHBIM B YCTAHOBINIEHHOM NMOpsiAKe.

1.8.3. TloMMMO wucnbITaHWA, NPegyCMOTPEHHbIX HacTOSLEN rNaBoW, Bce anekTpoobopyaoBaHue OOMMKHO MPOWNTK
npoBepKy paboTbl MEXaHNYECKON YacTu B COOTBETCTBMM C 3aBOACKUMY U MOHTAXXHBIMU MHCTPYKLNSIMMU.

1.8.4. 3aknoyeHne o npurogHocTM obopyaooBaHWMA K JKCNyatauuyM [aeTcs Ha OCHOBaHUWM pe3ynbTaToB BCEX
UCNbITaHUIA U U3MEPEHUIA, OTHOCSLLMXCS K JaHHON eMHULLEe 060pyAoBaHNS.

1.8.5. Bce namepeHusi, UCMbITaHUS U ONpoBGoBaHMss B COOTBETCTBUU C AEWCTBYIOWMMMN HOPMATUBHO-TEXHUYECKMMU
[AOKYMEHTaMW, WHCTPYKUMSIMA 3aBOLAOB-U3rOTOBUTENEN W HACTOAWMMMU HOpMamu, MNPOU3BEAEHHbIE MNEepCcoHariom
MOHTaXHbIX Hanago4HbIX OpraHW3auuii HenoCPeACTBEHHO MNepen BBOAOM 3MeKTPOOBOpYAOBaHWSA B SKCMnyaTauuio,
[IOIMKHbI BbITb 0OPMIIEHBI COOTBETCTBYHOLLMMU aKTamu U/UMm MpoTOKOMaMu.

1.8.6. cnbiTaHne MOBbILWEHHBIM HaMPSXXeHNEM MPOMBILLIIEHHOW YacTOoThbl 06A3aTenbHO Ans aneKTpoobopyaoBaHUs
Ha HanpskeHne go 35 kB.



Mpn OTCYyTCTBUM HEOOXOAMMOM WCMbITAaTeNbHOW annapatypbl MNEepemMeHHOro Toka [OOMycKaeTcss WCMbITbiBaTb
anekTpoobopyAoBaHue pacnpedenvTesibHbIX YCTPOWCTB HanpsbkeHnem Ao 20 kB MOBbILWEHHLIM  BbINPSIMIEHHBIM
HanpspkeHWeM, KOTOpoe [OMKHO OblTb PaBHO MOMYTOPaKpaTHOMY 3HAYEHWID MCMbITATENbHOrO  HamnpshKeHWs
NPOMBbILLIIEHHON YacTOoThl.

1.8.7. OnekTpoobopyfoBaHWe W W3ONATOPbl Ha HOMUHANbHOE HanpshKeHue, MpeBbialoliee HOMWHaNbHoe
HanpspkeHWe 3NeKTPOYCTaHOBKW, B KOTOPOW OHW 3KCMyaTUPYHOTCS, MOTYT UCNbITHIBATLCS MPUNOXEHHBIM HanpspkeHneM,
YCTaHOBMNEHHbIM ANA Knacca W30onAuMnM OaHHOW 3MeKTPOYCTaHOBKW. M3MepeHue COnpoTMBEHUS W30NAUMK, ecnu
OTCYTCTBYIOT JOMONHUTESbHbIE YKa3aHWs, NPON3BOAMNTCS:

- annapartoB 1 uenen HanpsbkeHnem go 500 B - meraommeTpom Ha HanpsikeHne 500 B;
- annapatoB u uenen HanpsbkeHnem ot 500 B go 1000 B - meraommeTpom Ha HanpsikeHne 1000 B;
- annapatoB HanpsbkeHnem Bbilwe 1000 B - meraommeTpoMm Ha HanpsxeHue 2500 B.

McnbiTaHne MOBbIWEHHLIM HanpPskeHWemM W30MATOPOB UM TPaHC(OPMATOPOB TOKA, COEAMHEHHBIX C CUIIOBbIMU
kabenamu 6-10 kB, moxeT npousBoauTbCA BMecTe C kabenamu. OLeHKa COCTOSHMS MNPOU3BOAMTCA MO HOpMaM,
NPUHATLIM AN CUNOBLIX Kabeneii.

1.8.8. VcnbiTaHNA anekTpooGopyAoBaHNUA MPOU3BOACTBA MHOCTPAHHLIX (DUPM MNPOM3BOAATCA B COOTBETCTBUM C
yKasaHusMu 3aBoga (upMbl)-usrotoButens. Mpu 3TOM 3HaAYEHUS NPOBEPSEMbIX BENWYMH [JOJKHbI COOTBETCTBOBATL
yKasaHHbIM B JaHHOW rnase.

1.8.9. VicnbiTaHve wmsonAuMM annapaToB MOBBIWEHHbIM  HaMpsXKeHNWEM MPOMBILUSIEHHON YacTOThbl  AOIMKHO
Npon3BOANTBECH, KaK MpaBuio, COBMECTHO C MCMbITAHMEM W30NSAUMM LUMH pacnpegenuTenbHoro yctponcresa (6es
pacwmHoBku). lMpu 3TOM wucnbITaTeENbHOE HaMpshKeHWe [onyckaeTcs MNpUHUMaTe MO HopmaMm Ans obopygosaHus,
MMeIOLLEro HaMMeHbLUEe UCTbITaTENbHOE HamnpshkeHne.

1.8.10. lNpu npoBegeHUN HECKONbKUX BUOOB UCMbITaHUIA N30NALMN ANeKTPoobopyA0BaHNS NUCTLITAHWIO NMOBbLILLIEHHBLIM
HanpspkeHWeM AOMKHbI NpejLecTBoBaTb Apyrne Buabl ee UCMbITaHWN.

1.8.11. VcnbiTaHne wm3onauum HanpsbkeHWem MNPOMBILLNEHHON 4acToTbl, paBHbIM 1 KB, moxeT ObiTb 3ameHeHOo
U3MepeHMeM OAHOMMHYTHOrO 3Ha4YeHWs COMPOTUBIIEHWS W3oNsAUMM MeraommeTpoMm Ha 2500 B. Ecnv npu aTtom
MonyYyeHHoe 3HayeHne COMPOTMBIIEHNS MeHblUe MpPWBEOEHHOTO B HOpPMax, WCMbiTaHMe HanpsbkeHnem 1 kB
NPOMBILLIIEHHOW YacTOThl ABNAETCS 06A3aTeNnbHbIM.

1.8.12. B HacTosLWen rnaBe NPpUMEHSIIOTCA criegylowme TePMUHbI:

1. UcnbiTaTenbHoe HanpshXXeHue NpOMBILUMEHHOW YacToThl - AENCTBYOLLEE 3HAaYeHe HanpsbkeHus yactoton 50 Iu,
NPaKTUYECKN CMHYCOMOANbHOIO, KOTOPOE AOMMKHA BbIAEPXKMBATbL M30NSAUMS SNEKTPOOOOpyLoBaHMS NpW onpeaeneHHbIX
YCIOBUSIX UCTIbITAHUS.

2. OnekTpoobopyaoBaHMe ¢ HopMarbHOW M3onALMen - aNekTpooGopyaoBaHue, NpeaHasHaYeHHoe Ans NPUMEHEHNS B
3MEeKTPOYCTaHOBKaX, NOABEPKEHHbIX AENCTBUIO MPO30BbIX NepeHanpshkeHni Npu 0BbIYHBIX Mepax Nno rpo3o3aluuTe.

3. OnekTpoobopyaoBaHue ¢ obnerdyeHHon nsonaumen - anekTtpoobopygoBaHme, NpefHasHaYeHHoe AN NPUMEHEHNs
B 3J1EKTPOyCTaHOBKax, He noaBepXXeHHbIX }J,GIZCTBI/IPO rpPO30BbIX nepeHanp;m(eHmVl nnm OGOpyﬂOBaHHbIX cneuynanbHbIMU
yCTpOI7ICTBaMVI rpo303alinThbl, orpaHn4YMBarOWLIMMN aMnnNnUTyaHoe 3Ha4YeHne rpo3oBbIX nepeHanmeeHMVl A0 3Ha4YeHud, He
npesbilarLwero aMmnanTyaHoro 3Ha4yeHna ncnbltatesibHOro HanpsaXeHus I'IpOMbIIJJJ'IeHHOI7I YacTOThl.

4. Annapatbl - BbIKIKOHMATENN BCEX KNACCOB HaMpsbKeHus, pasbeguHuTenu, OTAENUTenn, KOpoTKOo3aMblkaTenwu,
npefoxpaHuTenun, paspaaHukKu, TOKOoOorpaHun4dunBarwlwine peakTopbl, KOHOEeHCATOopbl, KOMMJIEKTHblE J3KpaHMpPOBaHHbLIE
TOKOonpoBoAbl.

5. HeHopMupoBaHHas usMepsieMasi BennYMHa - BenuumHa, abCcomnioTHOe 3HaYeHWe KOTOPOW He pernameHTUpoBaHo
HOPMaTMBHbIMK yka3aHusaMu. OLeHKa COCTOSIHUA 0BopYA0BaHUS B 9TOM Criyyae NpoV3BOAMTCS MyTeM COMOCTABMEHUS C
AAHHBIMW aHANOTMYHbLIX M3MEPEHUN Ha O4HOTUMHOM O6OpPYAOBaHMM, UMEIOLLEM 3aBEAOMO XOPOLUME XapaKTePUCTUKM,
Unu c pesynbTaTtamu OCTanbHbIX UCMbITAHWA.

6. Knacc HanpsikeHus snelcrpoo6opy,qosaHMﬂ - HOMWHaNbHOE Hanps>XXeHne 3NneKTpOoyCTaHOBKU, ANA pa60TbI B
KOTOpPOW NpeaHa3HayeHo gaHHoe aneKTpoo6opy,q0|3aHlAe.



1.8.13. CUHXpPOHHbIe reHepaTopbl U KOMMNEeHcaTopbI

CWHXPOHHbIE reHepaTopbl MOLHOCTLIO 6onee 1 MBT HanpsikeHneM Bobiwe 1 kB, a Takke CUHXPOHHbIE KOMMNEHCaTopbI
AOMKHbI UCMBITbIBATLCA B MONHOM 06beme HacTosLwero naparpacda.

"eHepaTopbl MOWHOCTLIO 40 1 MBT HanpsxeHnem Bbiwe 1 KB JomkHbI UcnbITbiBaTbCA No nn.1-5, 7-15 HacToswero
naparpaca.

eHepaTopbl HanpsxeHvem Ao 1 kKB He3aBUMCMMO OT MX MOLLUHOCTM AOMXKHbI UCMbITbIBaTbCA no nn.2, 4, 5, 8, 10-14
HacTosiLwero naparpada.

1. OnpegeneHne BO3MOXHOCTM BKNOYEHNS 6e3 CyLUKM reHepaTopos Bbile 1 kB.
CnepyeT NPOM3BOAUTL B COOTBETCTBUM C YKasaHMEM 3aBOAa-U3roTOBUTENS.
2. NlamepeHmne conpoTUBIEHNS N30NALMUN.

ConpoTuBneHue n3onsauum AoMmKHO bbiTb HE MeHee 3Ha4YeHUn, NnpuBeaeHHbIX B Tabn.1.8.1.

Tabnuua 1.8.1

D,OHYCTVIMbIe 3Ha4YeHusa conpoTuBIrieHna naonaumm n KOQ(*)(*)MLIVIGHTa aFI,COp6LWIVI

UcnbiTyembin Hanpsixenue Honyctumoe MpumevaHune
anemMeHT MeraommeTp 3HayeHue
a,B CONpoOTUBNEHNA

nsonsaumm, MOm

1. ObmoTka ctatopa | 500, 1000, |He meHee 10 MOM [Onsa kaxgown cdasbl unu BeTBU B

2500 Ha 1 kB |oToenbHOCTN OTHOCUTESNBHO
HOMMHAaIbHOTIO Kopryca u gpyrux 3a3emieHHbIX
NMHeNHoro a3 wnu BeTBeW. 3HadveHue
HanpsxeHus. Rﬁl:l lej He Hnxe 1,3

2500 Mo nHcTpyKuun Mpn npoTekaHun AucTUNNATa
3aBoja- yepe3 06MOTKY
N3roToBUTENS.

2. ObmoTka poTopa 500, 1000 |He wmenee 0,5 (npw|donyckaetcs BBO/ B
BOASIHOM 3KCMnyaTauuto reHepaTopos
oxnaxageHum -  C|MOLUHOCTbIO He Bbie 300 MBT ¢
OCYLLEHHOM HESIBHOMOMMKCHLIMA  POTOpPaMK,
obmoTKOW) npm KOCBEHHOM unm

HEenocpeaCcTBEHHOM BO34YLUHOM
M BOOOPOAHOM  OXMaXOEHUU
0BMOTKM, nmMetoLLen
COMpPOTUBIEHME U30NALUMU  He
Hmxe 2 kOm nmpu Temnepartype
75 °C wm 20 kOm npwm
Temnepatype 20 °C. Tlpwu
6onbLuen MOLLLHOCTM BBOA
reHepatopa B 3KCniyaTauumio c
COMNpPOTUBIEHNEM 13onsaumm
obmoTkM potopa Huke 0,5 MOm
(npn  10-30 °C) ponyckaetcs
TONbKO MO COrNacoBaHuKw C
3aBOJOM-U3rOTOBUTENEM.

1000 Mo WHCTPYKUmMKM | [pn  nNpoTekaHun Auctunnata
3aBoja- Yepes oxnaxgatlowme KaHanbl
N3roToBUTENS. obMOoTKM.

3. Lenn| 500-1000 He menee 1,0




BO30Y)XaeHust

reHepaTopa "

KOIEKTOPHOro

B0O3OyauTENns co BCeN

npucoeanHeHHon

annapaTtypom (6es

obmoTkn poTopa w

BO3OyauTens)

4. O6MOTKM 1000 He menee 0,5

KONIEKTOPHbIX

BO3bOyauTens "

noaso3byautens

5. Bangaxu sakops u 1000 He menee 0,5 Mpn  3asemneHHon  obmoTKe

KonnekTopa AKopst

KONIEKTOPHbIX

BO30OyauTens "

nogBo3dyautens

6. VsonupoBaHHble 1000 He menee 0,5

CTSKHblE oonTbl

cTanu crartopa

(gocTynHble ans

n3MepeHuns)

7. TlogwuvnHukn n 1000 He wmeHee 0,3 ana|dns rmgporeHepaTopoB

yNnoTHEHWS Bana rMApOreHepaTopoB U |U3MepEHUE MPOU3BOAUTCS, €CNn
1,0 ans|nossonser KOHCTPYKUUA
TypOoreHepaTopoB u|reHepatopa W B  3aBOACKON
KOMMEeHCaTopOB. MHCTPYKUMM He ykasaHbl bonee

XKECTKNE HOPMBbI.

8. Oudpdpysopel,| 500, 1000 B cooteeTcTBUM C

LWMTbl BEHTUNATOPOB 3aBOACKMMU

" Apyrne y3nbl TpeboBaHUsMU

ctaTopa

reHepaTopoB

9. TepmogaTtumkm ¢

COeaVHUTENbHBbIMU

npoBogamu, BKIoYas

coeanHUTENbHbIE

nposoaa,

YINOXEHHbIE  BHYTPM

reHepartopa

- c KocBeHHbIM| 250 unn 500 He menee 1,0 HanpsixeHne meraommeTpa - no

oxnaxaeHuem 3aBOCKON MHCTPYKUUN

obmoToK cTaTopa

- c 500 He menee 0,5

HenocpeacTBEHHbIM

OXNaXaeHnem

0oOMOTOK cTaTopa

10. KoHueBown BbIBOA 2500 1000 MamepeHne npomssBoauTcs Oo

06MOTKM cTaTopa
TypboreHepaTopoB
cepun TI'B

coefuHeHus BbiBoga C 0BMOTKOM
cratopa

3. UcnbiTaHne nsonsumm oGMOTKM cTaTtopa NoBbILWEHHbIM BbINPAMIEHHbIM Hanps>XeHnem ¢ USMepeHnemM Toka yTe4ykn

no cpasam.




McnbiTaHuio nogsepraetca kaxaas dasa unm BeTBb B OTAENbHOCTU NpU OpyrMx gpasax unv BeTBsX, COEOUHEHHBIX C
KOprnycoM. Y reHepaTopOB C BOASHbLIM OXnaxaeHuem 0BMOTKM cTaTtopa ucnbiTaHWe Nnpoun3BOAUTCA B Clly4ae, ecnu
BO3MOXHOCTb 3TOro npenyCcMoTpeHa B KOHCTPYKUMKN reHepaTtopa.

3HaYeHnsa NCnbITaTENbHOrO HaNPsHXKeHNS NpyuBeaeHsbl B Tabn.1.8.2.

Tabnuua 1.8.2

UcnbiTaTenbHoOe BbINPAMIEHHOE HanpshkeHue Ans 06MOTOK CTaTOPOB CUMHXPOHHbIX
reHepaTopoB U KOMMNEHCaToOpPOB

MollHocTb HomuHanbHoe HanpsxkeHue, kKB AmnnutygHoe
reHepartopa, MBT, ncnblTaTenbHOE HanpsxeHue,
KOMMeHcaTopa, kB
MB-A

MeHee 1 Bce HanpsxeHus 24T, . t12

1 1 bonee o 3.3 24+120 e
Cs. 3,3 00 6,6 BKMO4HAT. 128% 25T o
Cs. 6,6 0o 20 BKmnHOYMT. 1282 T e +3)
Cs. 20 0 24 BKMOUMT. L2827, +1)

[ns TypborenepaTopos Tnna TIB-300 ncneitaHne cnegyeT NpoM3BOAUTL NO BETBSIM.

WNcnbiTaTensHoe BLINPSAMIEHHOE HanpsbkeHue Ana reHepatopoB Tuna TrB-200 u TrB-300 cooTBeTCTBEHHO
npuHumatotcs 40 n 50 kB.

Insa Typ6oreHepaTtopos TBM-500 ( U,,,, =36,75 kB) ucnbitatenbHoe HanpshxeHue - 75 kB.

M3mepeHne TokoB YTEYKN AnA NOCTPOEHUA KPUBbIX 3aBUCUMOCTU UX OT HanNps>XXeHuda npon3BOoAUTCA HE MEeHee 4YeM
npu NATU 3HAYEHUSX BbINPSIMIIEHHOrO HanpskeHus - ot 0,2 Umax ao Um&x PaBHbIMU CTYNMEeHAMWU. Ha kaxgon CTyneHun

HanpsbkeHve BblaepXXusaeTcs B TedeHne 1 MUHyThl. [pu aToM UKCUPYOTCA TOKU yTeukn Yyepes 15 1 60 c.
OueHKa NonyyYeHHON XxapakTepuCTUKN NPON3BOANTCS B COOTBETCTBUM C yKa3aHWsIMU 3aBOLA-U3rOTOBUTENS.
4. VcnbiTaHne M3onsaumMm NOBbILLEHHBIM HAMPSXXEHWEM NPOMBILLIEHHOW YacToThbl.

McnblTaHMe NpoBOAMTCS MO HOpMaMm, NpuBeAeHHbIM B Tabn.1.8.3.

Tabnuua 1.8.3

UcnbiTaTenbHoe HanpsiXXeHne NPOMbILLIIEHHOW YacToThbl ANl OOMOTOK CUHXPOHHbIX
reHepaToOpoOB M KOMMEHCaToOpPoOB

HcnbiTyembin XapaktepucTtuka unu Tun McnelTatensHoe MpnmeyaHve

Hanpsbkeie pgo 3,3 kB

3NeMeHT reHepartopa HanpsixeHue, kB
1. O6moTka|MowHocTs Ao 1 MBT, 08020 e + 10,
cTatopa HOMWHArNbHOE HamMpsKeHne| | oo oo q o
reHepartopa Bbiwe 0,1 kB ’
MouwHocte o1 1 MBT 1 08027 e + D1
BbILLE, HOMWHanbHOe




BKINOYNUTESIbHO

MowHocte oT 1 MBT n
Bbille, HOMMHanbHOEe
HanpsbkeHne cebiwe 3,3 0o
6,6 kKB BkntounTenbHO

MowHocte oT 1 MBT wu
BbllLE, HOMWHanNbHoe
HanpsbkeHve cBbiwe 6,6 oo
20 kB BkntountensHo

MowHocte oT 1 MBT n
Bbille, HOMMHanNbHOEe
HanpsixeHue cabiwe 20 kB

08 25T 00

082Uy, +3)

DE2T o + 1

2. O6moTka|MowHocte oT 1 MBT u U +1 Ecnn cbopka
ctaTopa Bbille, HOMMHanNbHOEe cTtaTopa
rmgporeHeparopa, |HanpsbkeHe pgo 3,3 kB Nnpov3BOANTCA  Ha
LLUINXTOBKA VMW | BKAOYUTENBHO MeCTe MOHTaxa, HO
CTblKOBKa y4acTten He Ha dyHOameHTe,
cTtaTopa KOTOpOro TO 0O YCTaHOBKMU
Nnpo13BOAMTCA Ha craTopa Ha
MeCcTe MOHTaxa, dyHOAMEHT ero
no OKOHYaHuUn ucnblTaHna
NoJIHOM cbopku npousBoasTcs  no
0bMOTKM 7 n.2, a nocne
N305INPOBKM yCTaHOBKM - no n.1
CoeNHEeHNN Tabnuupl

MowHoctb ot 1 MBT u 2,57

BbilLe, HOMWHanNbHoEe

HanpsbkeHne cebiwe 3,3 0o

6,6 KB BKIOUYNTENBHO

MowHoctb otr 1 MBT u 2T e + 3

BbilLe, HOMWHanNbHoEe

HanpsbkeHve cebiwe 3,3 0o

6,6 kB BkntounTensHO
3. O6moTka |lfeHepaTopbl Bcex 8T
SIBHOMOJKOCHOMO | MOLLHOCTEN BO3BYKACHNS
potopa reHepaTopa, HO He

Hmxe 1,2 1 He Bbille
2,8 kKB

4. O6moTka |"eHepaTopsbl BCEX 1,0 UcnbiTaTensHoe
HESIBHOMOJTHOCHOIO | MOLLIHOCTEN HanpskeHve
poTopa npuHMMaeTcs

paBHbIM 1 KB TOrga,
Kkorga 3To He
NPOTUBOPEYNT
TpeboBaHUAM
TEXHUYECKUX
ycrniosuMn  3aBoja-
nsrotosutensa. Ecnu
TEXHUYECKNMU
yCroBusiMm
npeaycMoTpeHb
bonee XecTkue
HOPMbI UCMbITAHKSA
ucnblTaTensHoe
HanpskeHve




[OIMKHO ObITb
MOBbILLEHO.

5. O6moTka |lleHepaTopbl Bcex| 8- 11, Bo3byxaeHns| OTHOCUTENbHO

KOﬂgeKTOprIX MOLLIHOCTEN reHepaTopa, Ho He tKsopnyca ) "

BO3byauTens " Huke 1,2 1 He Bbile |OaHAXeN

noaso3byautens 28 kB

6. Lienun|eHepaTOpbI BCEX 1,0

BO30Y)XaeHus MOLLIHOCTEN

7. Peoctart|["eHepaTopsbl BCEX 1,0

BO30YyxaeHus MOLLIHOCTEWN

8. Pesuctop uenu|eHepaTopbl BCEX 2,0

raweHus Homsi UW|MOLUHOCTEN

Aln

9. KoHuesown | TI'B -200, TIB-200M, 31,0%, 34,5** WcnbiTanusa

BblBOA  OBMOTKM npoBoasATcst o

cTatopa YCTaHOBKM
KOHLEBbIX BbIBOAOB
Ha TypboreHepaTop

TrB-300, TrB-500 39,0%, 43,0**

* [1Ns1 KOHLEBbIX BbIBOAOB, UCTbITAHHbLIX HA 3aBOAE BMECTe C U30mnsunen 0OMOoTKN cTaTopa.

** [INs1 pe3epBHbIX KOHLEBbLIX BbIBOAOB Nepea yCTaHOBKOW Ha TypboreHepaTtop.

McnbiTaHuio nogsepraeTca kaxpas dasa unm BeTBb B OTAENbHOCTU Mpu Apyrmx asax unmn BeTBAX, COEAMHEHHbIX C
KOpnycom.

[MpoaomKNTENBHOCTL NPUMOXKEHNST HOPMUPOBAHHOMO NCMNbITATENBHOIO HANPSKEHUS 1 MUH.

anI nposeaeHuUn MCMbITAHUA  N30NSAUUN  MOBbLILLEHHBIM HanpsxeHnem I'IpOMbIIJJJ'IeHHOI7I 4YacToTbl cnepyet
PYKOBOACTBOBATLCA crneayroLwnm:

a) ucnbiTaHne M3onsaumMm obmoToK CcTaTtopa reHepartopa pekomMmeHgyeTca npou3BoOuTb OO0 BBOAA pPOTOpa B CTaTtop.
Ecnn cTbikoBKka U c60pKa CTaTopa rnaporeHepartopa OCyLeCTBnATCA Ha MOHTaXXHOW nnowagke 1M BNOCMEeACTBUM
CTaTop yCTaHaBnMBaeTCA B LUAxXTy B COGpaHHOM Bnage, To mn3onauma ero ucnblTbiBaeTcAa ABaXAbl: nocne CGOpKVI Ha
MOHTaXXHOM Nrowagke u nocrne YCTaHOBKU CTaTOpa B WaxXTy A0 BBOAA pOTOpa B CTaTOP.

B npouecce wucnbiTaHus ocywectBnseTca HabniogeHne 3a  CoCTOsHMEM NOOOBbIX YacTel MalWHbl: Y
TypboreHepaTopoB - NPU CHATBIX TOPLOBLIX LUMUTAX, Y TMOPOreHepaTopoB - NPY OTKPbITbIX BEHTUNSALMOHHbIX JTHOKaX;

6) ucnbiTaHne m3onaumm obmMoTKM cTtatopa Ond MalwuH C BOAAHbIM oXnaxageHuem cnegyeTt npouvssoanTb Npu
LnpKynaumm ,D,VICTVIJ'IJ'IVIpOBaHHOVI BOAbl B CUCTEME OXNaXxaeHua C yaesbHbIM CONMpoTUBIIEHNEM HE MEeHee 100 kOm/cm n
HOMWHallbHOM pacxoje;

B) nocrne ucnbliTaHns 06MOTKM cTaTopa NOBbILEHHbIM HanpsKeHUeM B TedyeHne 1 MUH y reHepaTopoB 10 kB 1 Bbile
ncnblTateslbHOE HanpsaXeHne CHU3NUTb 40 HOMUHalbHOro HanpsaXxXeHua reHepartopa U BbiaepXaTb B Te4YeHune 5 MUH ana
HabnoaeHus 3a KOpoHUpoBaHMeM NoBoBbIX YacTelh 06MOToK cTtaTopa. Mpu 3TOM He A0MMKHO ObiTb COCPeaOTOYEHHOrO B
OTAEnNbHbIX TOYKaxX CBEYEeHUA XKenToro unm KpaCHOro upeta, nodaBneHUdA AbiMa, TNeHudA 6aH/qa>|<e|7| n TOMYy I'IOJJ,06HbIX
asneHun. Flonyboe n 6enoe ceeveHne AoNyckaeTcs;

r) ucnbiTaHne M3onAUMKM 0BMOTKM poTopa TypboreHepaTopoB MPOU3BOAMTCS MPU HOMMHAIBHOM YacToTe BpalleHust
poTopa;

[) nepeq BKIOYEHMEM reHepaTopa B paboTy Mo OKOHYaHWM MOHTaxa (y TypbGoreHepaTopoB - Nocrne BBOAA poTopa B
CTaTop M YCTAHOBKU TOPLIEBbIX LUTOB) HEOGXOAMMO MPOBECTU KOHTPOSIbHOE UCMbITAaHUEe HOMMHASIbHBIM HanpsiKeHUem
MPOMBbILLIIEHHON YacTOTbl UMW BLINPSMITIEHHBIM HanpsbkeHveM, paBHbiM 1,5 T . MpoaomKMTeNnbHOCTE UCTbITaHWi 1



MWH.

5. NamepeHune conpoTUBNEHNS NOCTOSHHOMY TOKY.

Hopmbl [onyCTUMbIX OTKITOHEHUI CONPOTUBNEHNSA NOCTOAHHOMY TOKY npuBeaeHbl B Tabn.1.8.4.

HdonycTumMoe OTKIIOHeHMe CONPOTUBIIEHNUSI MOCTOSIHHOMY TOKY

McnbiTyembin 06bekT

Hopma

ObmoTka cratopa
(n3mepeHvne npous3BoanTb
ans  kaxgon asbl unum
BETBW B OTAEMNbHOCTN)

MI3MepeHHble  COMPOTMBIIEHWST B MPaKTUYECKM  XONOOHOM
COCTOSIHUM OOMOTOK pPasnuyHbIX a3 He AOSMKHblI OTiMYaTbhbCs
ogHo ot gpyroro 6Gonee 4em Ha 2%. Bcnepcteue
KOHCTPYKTUBHbIX ocobeHHocTewn (6onbLuas OnvHa
coeovHUTENbHbIX  Ayr M Np.)  pacxoxgeHuwe  mexay
COMPOTMBMEHNSIMU BETBEM Y HEKOTOPbIX TUMOB reHepaTopoB
MoxeT gocturatb 5%.

O6moTka poTopa

MamepeHHOe COonpoTUBMEHNEe OBMOTOK He AOMKHO OTnMyaTbcs
OT [aHHbIX 3aBoja-usrotoButens 6Gonee uYem Ha 2%. Y
AIBHOMOMIOCHBIX POTOPOB M3MepPEHWe NMPOU3BOAMTCA AN KaXOooro
nostoca B OTAENbLHOCTY UMK NMonapHo.

Pesnctop rawexus nons,
peocTaTbl BO36YyxaeHus

ConpoTuBneHne He [OSMKHO OTNMYaTbCA OT [AaHHbIX 3aBoja-
narotoBuTensi bonee Yyem Ha 10%.

Tabnuua 1.8.4

O6bmoTkM  BO3GYXXAEHUS | SHAYEHME N3MEPEHHOTO COMPOTUBIIEHNA HE AOIHKHO OTIMYaTLCA
KONNEKTOPHOIO OT NCXOLAHbIX AaHHbIX 6onee yem Ha 2%.

B0O3byauTens

ObmoTKa AKopA 3Ha4veHus N3MEPEHHOro ConpoTuUBNeHnAa He OOJIKHbl OTNINYaTbLCA
BO3OyauTens (mexay |opyr ot gpyra 6onee 4yem Ha 10% 3a UCKNIOYEHWEM CIy4vaes,
KONNEKTOPHLIMU Koraa 370 0BYCNOBIIEHO CXEMOW COEAUHEHMS.

nnactuHammu)

[Mpun cpaBHEHWM 3HAYEHMIN COMPOTUBMNEHNI OHW OOMXHbI ObITh NPVMBEAEHbI K OAMHAKOBOW TemnepaType.
6. amepeHne conpoTmBrneHns 0BMOTKM poTopa NePEMEHHOMY TOKY.

N3mepeHne npousBoanTCA B LENSAX BbIABNEHUS BUTKOBbIX 3aMblkaHWA B OOMOTKax poTopa, a Takke COCTOSHUS
AemndepHo cucTteMbl poTopa. Y HEeABHOMOMIOCHBIX POTOPOB W3MeEpPSieTCs COMpOTUBIEHVWE Bcel oBMOTKM, a y
SIBHOMOSMIOCHBIX - KaK4oro mnosfca OOMOTKM B OTAENbHOCTM WM ABYX MOMocoB BmecTe. WM3mepenue cnepyet
Npou3BoANTbL NPY NOABOAUMOM HanpsbkeHun 3 B Ha BuTOK, HO He Bonee 200 B. lNpu BbiGOpe 3HaYeHUs NOABOAMMOrO
HanpsbkeHWs  cnegyeT  yuuTbiBaTb  3aBUCMMOCTb  COMPOTMBIIEHWMS OT  3HAYeHWs MOABOAMMOrO  HampsXeHus.
ConpoTtuBreHne 0BMOTOK HESIBHOMOJIOCHBIX POTOPOB OMPEAEnsaloT Ha Tpex-4eTbipeX CTYMEeHsX 4acTOTbl BpalleHus,
BKITIOYAsh HOMMHAIbHYIO, N B HEMOABWXHOM COCTOSIHUW, NOAAEPXKUBAS NPUMOXEHHOE HaMPSHKEHNE UMW TOK HEN3MEHHBIM.
ConpoTuBrieHne Mo Monitocam unvM napam MosiloCOB M3MepsieTCs TOMbKO NpU HenoaBuXKHOM poTope. OTKIoHeHMs
nony4YeHHbIX pe3ynbTaToB OT AaHHbIX 3aBOAA-U3rOTOBUTENS UMM OT CPedHEro 3HayeHUsi M3MEePEHHbIX COMPOTUBIEHUN
nontocoB 6onee yem Ha 3-5% CBMAETENLCTBYIOT O HaNM4uK AedekToB B 0OMOTKe poTopa. Ha BO3HWKHOBEHWE BUTKOBbIX
3aMblkaHUI yKa3blBaeT CKaYkooOpasHbIN XxapakTep CHKEHUS] CONMPOTUBIIEHUS C yBENUYEHUEM YACTOThl BpaLLeHUs, a Ha
Nroxoe KayecTBO B KOHTaKTax AemndepHOr CUCTEMbI pOTOpa yKa3biBaeT MNMaBHbIA XapaKTep CHIDKEHWUS CONMPOTUBIEHUS
C yBenuyeHnem 4acTtoTbl BpaweHusa. OKOHYaTeNbHbIN BbIBOA O HAan4umM 1 Yncne 3amMKHyTbIX BUTKOB criegyeT genaTb Ha
OCHOBaHMK pe3yrnbTaToB CHATUS XapakTepuctuki K3 n cpaBHeHUs ee ¢ AaHHbIMW 3aBO4a-U3roTOBUTENS.

7. NpoBepka 1 ucnblTaHne 3]'IeKTp0060py,EI,OBaHI/I$I cuctem BO36y)K,D,eHVIF|.

MpuBoaATCA HOPMbI UCMLITAHUIA CUINOBOr0 060pyNOBaHMSA CUCTEM TUPUCTOPHOTO camMoBo3byxaeHus (ganee CTC),
CUCTEM He3aBMCMMOrO TupucTopHoro Bo30OyxaeHust (CTH), cuctem 6GesweTtouHoro Bo3byxaeHus (BCB), cuctem
NonynpoBOAHMKOBOIO BbICOKOYACTOTHOIO BO30YxaeHus (BY). MpoBepka aBTOMaTU4eCKOro perynsitopa BO30YXOeHUs,
YCTPOWCTB 3aLunThl, YNPaBreHnsi, aBTOMaTUKM U Ap. MPON3BOAUTCHA B COOTBETCTBUU C YKa3aHUSIMWN 3aBOAA-U3rOTOBUTENS.



MpoBepKy 1 UCMbITaHWE 3M1IeKTPOMALLVHHBIX BO3GyaMTeNnen crnefyeT NpousBoauTL B COOTBETCTBUM ¢ 1.8.14.

7.1. N\amepeHune conpoTUBNEHNS N30NaLNN.

3HayeHusa conpoTuBneHnn usonaumm npu Temnepatype 10-30 °C OOmkHbI COOTBETCTBOBaTb MNPUBEAEHHBIM B

Tabn.1.8.5.

Tabnuua 1.8.5

COHpOTMBﬂeHVIe n3onAaunm n ucnbitatTesribHbie HanpsAXeHus 3y1IieMeHToOB CUCTeM

BO30yaMTENs CUCTEMBI

He MeHee 0,8

BO30yXAaeHus
M3mepeHne
CONpPOTPOTUBIIEH
1§ nsonayum
UcnbiTyembin 06bekT | Hanpsa- | MuHu- 3HauyeHune MNpumeyvaHne
XKEHWe | ManbHO | MCMbITaTeNbHOro
mera- e HanpspKkeHus
OMMETP | 3Ha4YEHN | MPOMBILLIIEHHOW
a,B e YacToThl
conpoTun
B_
neHus
n3onsaum
n, MOm
1. TupuctopHbin| 2500 5 0,8 3aBogckoro| OTHoCUTENBHO Kopryca U
npeobpasosatens (TIT) ncnblTaTenbHOro COeOUHEHHbIX ¢ HUM
uenu portopa rnaBHOMo HanpsbkeHnsa T, HO|BTOPWYHBLIX  uenen Tl
reHepartopa B cucTtemax He meHee  0,8|(nepBUYHbIX obmoTok
BO30YxaeHus CTC, 3aB0/iCKOro MMMNYIbCHBIX
CTH: ToKOBeayLme UCnbITaTENBHOMO TpaHcopmatopoB  CVYT,
uenu HanpspKkeHus ONOK-KOHTaKTOB  CUMOBbIX
npeobpa3soBaTenen, o6MOTKM poTopa npenoxpaHuTenen,
CBSi3aHHblE c BTOPUYHbIX obmoTok
TUprCTOpamu TpaHcdopMaTopoB
3alMTHbIE uenwu, agenutenen Toka M T.4.),
BTOPUYHbIE o6MmOTKM NPUMbIKaoLLNX K Tn
BbIXOAHbIX CUMOBBIX 3MNEeMeHTOoB
TpaHchopmaTopoB CXeMbl (BTOPUYHBIX
CUCTEMbI YMpaBreHus 1 obmoToK
T.0.; NpUMbIKalLWwne K TpaHcdopMaTopoB
npeobpa3soBaTensm cobeTBeHHbIX Hyxa B CTC,
OTKIMHOYEHHbIE apyron CTOPOHBI
pasbeanHUTenu pasbeguHutenen B CTC
psaa moandvkaumn).
(CTC), nepBuYHbIE TupucTopsl (aHogbl,
06MOTKM KaToabl, ynpasnsitoLme
TpaHchopMaTopoB anekTpoabl) npuv
COBCTBEHHbIX HYXJ UCMbITAHUSIX OOMKHbI ObITb
(CTC). B cucremax c 3aKOpOYeEHbl, a  Broku
BOASAHBLIM OXNaXOeHnem CcUCTEMbI yrnpaBneHus
n BoAa npu TMpucTopamu CYyT
NCMbITaHNSX BbIABWHYTbI U3 pa3beMOB
oTcyTCcTBYET
2. TupuctopHbin| 1000 5 0,8 3aBoackoro | OTHOCUTENbHO Kopnyca U
npeobpasoBaTtens B ncnblTaTenbHOro COEOUHEHHbIX c HUM
uenun BO30yXaeHUsi HanpsbkeHns TI1, HO |BTOpMYHbIX Uenen TI1, He

CBA3aHHbIX C CUINOBbIMU




BCB: TOKOBeyLme
yact, TUPUCTOPbI MU
CBSI3aHHbIE C HAMU LIENU
(cm. n.1). TwpucTopbii
npeobpasoBaTtenb B
uenu BO36yxaeHus Bl
cuctembl CTH

UCnbITaTENBHOTO
HanpsPKeHust
obMOoTKM
BO30YyXaeHus
obpalleHHoro
reHepaTopa vnu Bl

uenamm (cm. n.1). Tpwm
ncnbiTanuax TIT oTkno4veH
no Bxody W Bbixogy oOT

CMNoBON CXeMbl;
TUPUCTOPbI (aHogpbl,
KaToabl, ynpasnsoLue

3ANeKTpoabl) OOMKHbI ObITb
3aKopoyeHbl, a 6nokn CYT
BbIABVHYThI N3 Pa3beMOB

3. BeinpamutensHas| 1000 5 0,8 3aBoackoro| OTHoCUTENbHO Kopnyca.
yCTaHOBKa B CUCTEME ncnblTaTenbHOro Mpu NCnbITaHNAX
BY Bo3byxaeHus. HanpsKeHus BbINPAMUTENbHASA
BbINPSIMUTENBHON  |YCTAHOBKA OTKMIOYEHa OT
YCTaQHOBKM, HO HE|UCTOYHMKA  NUTaHus un
MeHee 0,8|06MOTKM poTOpa, LUMHBI
ncnblTaTenbHOro NUTaAHUSA W LWNHbI BbIXOAa
HanpsKeHus (A, B, C, +, -) 06beanHeEHbI.
0OMOTKM poTopa.
4. BcnomoraTtenbHbIi
CVYHXPOHHBIN reHepaTop
BI' B cuctemax CTH:
- 06MOTKM cTaTopa 2500 5,0 0,8 3aBogckoro| OTHoCUTENBHO Kopryca U
ncnblTaTenbHOro mMexay obMoTkamu
HanpsKeHus
obmoTkn  cTartopa
B, HO He MeHee
0,8
ncnblTaTenbHOro
HanpspkeHust
0BbMOoTKM poTopa
rMaBHOrO
reHepartopa
- 06MoTkM BO3OYxaeHus | 1000 5,0 0,8 3aBogckoro| OTHocUTENBHO Kopnyca
ncnblTaTenbHOro
HanpspKkeHust
obmMOoTKM
BO30yXaeHus
obpalleHHoro
reHepartopa wnn Bl
5. MHOYKTOPHbIN
reHepaTop B CUCTeEMe
BY Bo3OyxaeHus:
- pabouve obmoTkm (Tpu| 1000 50 10,8 3aBoackoro | OTHOCUTENBHO Kopnyca U
dasbl) " obmoTKa ncnblTaTenbHOro COEeNHEHHbIX c HUM
nocrneaoBaTenbHOMo HanpsKeHus 0bMOTOK He3aBMCUMOTo
BO3bYyXaeHus 06MOTOK, HO He|BO3OYyxaeHus, mexay
MeHee 0,8 |obmoTkamMun
ncnblTaTenbHOro
HanpspKkeHust
00OMOTKM poTopa
reHepartopa
- obmoTtkmn| 1000 5,0 0,8 3aBoackoro | OTHOCUTENbHO Kopnyca U
He3aBMCUMOTro ncnblTaTenbHOro mMexay obmoTkamm
BO3bYyxaeHus HanpshkeHus He3aBNCUMOro
obmoTok BO30OyxaeHus
6. Mopeosdbyautens B| 1000 50 10,8 3aBopackoro|Kaxpgas asa
cucteme BY ucnblTaTenbHOro OTHOCUTENBHO Apyrux,




BO30Y)XaeHust HanpsKeHus COEAMHEHHBIX C KOPMyCcoM
7. OO0palleHHbIn
reHepaTop COBMECTHO C
BpaLlatoLLmmes
npeobpasosatenem B
cucteme bBCB:
- 0bMOTKM akops| 1000 5,0 0,8 3aBoackoro| OTHoCUTENbHO Kkopnyca.
COBMECTHO c ncnblTaTenbHOro Bo3byauTtens otcoeguHeH
BpaLjatoLwmmest HanpsKeHus OT poTopa reHepaTopa;
npeobpa3oBaTenem; 0OMOTKM siKOpS BeHTUNKN, RC - uenun wnnm
Bapu1CTOPbI
3aLUYHTUPOBaHbI
(coeauHeHbl +, -, LWINUMNBKA
nepemMeHHoro ToKa);
noaHAThI LLEeTKN Ha
N3MepUTENbHBLIX
KOHTaKTHbIX KonbLiax
- 0bmoTkM Bo3byxaeHusa| 500 50 10,8 3aBoackoro| OTHoCUTENbLHO Kopnyca.
obpalleHHoro MCNbITaTeNbHOIro O6MOoTKM BO30yxaeHusa
reHepartopa HanpsKeHus OTCOEONHEHbI OT CXEMb
obmOoTKM
BO3OyXaeHuns,  HO
He meHee 1,2 kKB
8. BoinpsmutensHbeinn| 2500 5,0 0,8 3aBogckoro| OTHoCUTENBHO Kopryca U
TpaHccopmaTtop BT B ncneiTaTensHOro mexagy obmoTkamu
cuctemax CTC. HanpsKeHus
obmoTOK
TpaHcdhopmaTopa;
BbinpsimutenbHble BTOPUYHbIE
TpaHcopmaTopbl B obmoTkn ans Bl um
cuctemax BO30YyXaeHus BCB - He meHee 1,2
BIr(CTH) n bCB: kB
nepsuyHas obmoTka 2500 5,0
BTOpMYHaA obmoTKa 1000
9. 2500 5,0 0,8 3aBopckoro OTHOCUTENBLHO KOpMyca
MocnepoBaTenbHble ncnblTaTenbHOro 1 mexay obmoTkamm
TpaHcopmaTopsl B HanpspKkeHust
cuctemax CTC obmoTOK
10. TokonpoBoapl,
cBsa3blBaOLLME
NCTOYHUKM nuTaHusa (B
B cucteme CTH, BT un
MNT B cucreme CTC),
WHOYKTOPHbIN
reHepartop B BY
cucteme c
TUPUCTOPHBLIMU unm
AnoaHbIMMK
npeobpa3soBaTensimu,
TOKOMpPOBOAbI
NMOCTOSIHHOIO TOKa:
- bes 2500 10 0,8 3aBoackoro OTtHocuTenbHo "3emnun"
NpUCOeaHEHHON ncnblTaTenbHOro Mexay dasamu.
annapartypbl; HanpspKkeHust

TOKOMPOBOLOB




- C MPUCOEeaUHEHHON
annapaTypou

2500

5,0

0,8 3aBopckoro
ucnblTaTenbHOro
HanpspKkeHns
0OMOTKM poTOpa

OtHocutenbHo "3emnun"

mMexay dasamu.

1. Cunosble
anemeHThl cuctem CTC,
CTH, BY (MCTOYHUKM
nuTaHns,
npeobpa3soBatenu 7
T.0.) co BCemn
npucoeaMHEHHON
annapatypou BnnoTb A0
BbIKNoyaTenen BBoAa
BO30OyxaeHns nubo Ao
pasbeanHuTenemn
BbIxoaa
npeobpa3soBaTtenen
(cxembl cucTem
BO30YyXaeHus bes
pe3epBHbIX
BO3OyauTenen):

- CUCTEMDI be3
BOASAHOIO  OXIaXXaeHus
npeobpasoBaTtenen u c
BOAAHBLIM OXNaXKaeHueM
npu He 3anoriHeHHoW
BOOOMN cucteme
OXNaxaeHust;

- MNpu 3anofnHeHHoN
BOAON (C  yAenbHbIM
COMpPOTUBIIEHNEM He
meHee 75 kOwm-cm)
cucteme  OXnaxaeHus
T

1000

1000

1,0

0,15

1,0 kB

1,0 kB

OTHOCUTENBHO KOpnyca

Bnokun CUCTEMbI

ynpasiieHNA BblABUHYTbI

12. Cunosble uenu
BO30yxaeHus
reHepartopa 6e3
obmoTku poTopa (nocne
BbIKIIOYaTens BBOAA
BO30YyXaeHus unu
pasbeanHuTenemn
MOCTOSIHHOrO TOKa (CM.
n.11); yctporictso AlTI,
paspagHuK, cuUnoBon
pesucTop,
lUMHONpOBOALI W T.4.
Llenn, nogkntoyeHHble K
N3MepUTENbHBLIM
KonbLam B  cucteme
BCB (obmoTtka poTopa
OTKIOYEHa)

1000

0,1

0,8 3aBopackoro
ncnbiTaTesibHOro
HanpspKeHus
poTtopa

OTHocuTenbHo "3emnun"

7.2. VcnbiTaHne NOBbILEHHbIM HANPSXXEeHNEM NPOMBbILLIIEHHON YacToThl.

3HayeHune

ncnblTaTeslbHOro

HanpsxeHua

ncnblTaTeNlbHOro HanNps>XXeHus 1 MUH.

npuHUMmaeTcs

cornacHo Tabn.1.8.5, pAnuTenbHoCTb

npunoXxeHua

7.3. ViamepeHue COMpOTUBMEHNS MOCTOSIHHOMY TOKY OOMOTOK TpaHCcopMaTopoB M SMEKTPUYECKUX MaluvH B



cucrtemax Bo36y>|<,quvm.

ConpoTtuereHne OBMOTOK 3MEKTPUYECKMX MalUMH (BCMoOMoraTenbHbli reHepatop B cucteme CTH, MHAOYKTOPHbIN
reHepatop B cucteme BY, obpalueHHbIN CUHXPOHHBLIN reHepaTtop B cucteme BCB) He fomkHO oTnnyaTbes 6onee yeM Ha
2% OT 3aBOACKUX [AaHHbIX; 0OMOTOK TpaHcdopmaTopoB (BbimpaAMuTenbHbIX B cuctemax CTC, CTH, BCB;
nocnepoBaTenbHbIX B OTAeNbHbIX cuctemax CTC) - 6onee yem Ha 5%. ConpoTmBneHns napannernbHbIX BeTBen paboumx
0B6MOTOK MHAYKTOPHBLIX reHepaTopoB He AOMKHbI OTNnYaTbCcs Apyr oT gpyra 6onee yem Ha 15%, conpoTueneHus das
BpaLyatoLLmxcst noaso3byautenen - He 6onee yem Ha 10%.

7.4. TMpoBepka TpaHCcHOPMATOPOB (BbINPAMUTENbHLIX, MOCIeA0BaTENbHBIX, COBGCTBEHHbIX HYXA, HavarbHOro
BO30YXAEHUS, U3MEPUTENbHBIX TPaHCOPMATOPOB HaNPSKEHUS U TOKa).

[lpoBepka npou3BOANTCA B COOTBETCTBMM C HOpMamu, npuBedeHHbiMM B 1.8.16, 1.8.17, 1.8.18. [Onsa
nocrnegoBaTenbHbIX TpaHchopmaTopoB [T onpegenseTcs Takke 3aBUCUMOCTb MeXAY HanpsKeHWEM Ha Pa3oMKHYTbIX

BTOPUYHbIX oOMOTKax 1 TOKOM CTaTtopa reHepartopa UQH.T. = f("'rcT) .

Xapaktepuctuka Uanr. = J Uer] onpepensietcst npu cHSITUM xapakTepUCTUK TpexdasHoro KOpoTKOro 3amblkaHusi

reHepaTtopa (6rnoka) A0 errom.. XapaKTEPUCTMKM OTAEMbHbIX a3  (MpM  OfHOMA3HBIX  MOCHEeAoBaTENbHbIX
TpaHcdopmaTopax) He AOMKHbI pasnuyaTbesa Mmexay cobon 6onee yem Ha 5%.

7.5. OnpepgeneHne xapakTEpPUCTUKU BCMOMOraTernbHOr0 CUHXPOHHOIO reHepaTtopa MNPOMbILIIIEHHONW 4acToTbl B
cuctemax CTH.

BcnomorateneHein reHepatop (BIY) npoBepsieTcss B COOTBETCTBUMM C N.8 AaHHOro naparpada. XapakrepucTuka

KOPOTKOro 3aMblkaHua BIT onpenenseTcs oo lerwom. | a xapaktepuctuka xonoctoro xoaa A0 1,3 Ui © Nposepkoit
BUTKOBOWN N30NSALUN B TEYEHUE 5 MUH.

7.6. OnpepeneHve xapaKTepUCTUKM WHOYKTOPHOrO reHepatopa COBMECTHO C BbINMPAMUTENBHON YCTAHOBKOW B
cucteme BY Bo3OyxaeHus.

[Npon3BoanTca Npu OTKITHOYEHHOM 0oOMOTKe nocrnefnoBaTenbHOro BOS6y)K,D,eHVIF|.

XapakTepucTuka XOrocTOro xoda WHAOYKTOPHOrO reHepatopa COBMECTHO C BbINPsIMUTENbBHOM ycTaHoBkow (BY) ,
[Uer Uy =7 (gs), e Iys - TOk B 06MOTKe HesaBucUMOro BO3GYxaeHus], onpeaensemas [0 3HaveHus LU,

COOTBETCTBYIOLLENO YABOEHHOMY HOMWUHANbHOMY 3HAYEHUIO HaNpPsXKeHUs poTopa, He AOMMKHA OTNMYaTbCst OT 3aBOACKOW
b6onee 4yem Ha 5%. Pasbpoc HanpskeHui Mexay nocrnefoBaTenbHO COedVMHEHHbIMU BeHTUNnsMu BY He porxeH
npesbiwatb 10% cpeaHero 3HaveHus.

XapakTepucTvka KOPOTKOrO 3amblkaHUSA MHOYKTOPHOrO reHepaTtopa COBMECTHO ¢ BY Takke He formkHa oTnmnyaTtbes oT
3aBoackon 6onee 4yeM Ha 5%. MNpu BbINPSIMIEHHOM TOKE, COOTBETCTBYHOLLEM HOMMHANbHOMY TOKYy poTopa, pas3bpoc
TOKOB MO NapannenbHbIM BETBSIM B nrevax BY He pomkeH npesbiwaTe +20% cpegHero 3HadeHusi. OnpepensieTcst Takke

Harpy3ouHasi xapaktepucTuka npu pabote Ha poTop 80 [y [ Iy = F({55 )], rae ;5 - Tok BO36YxaeHns Bo3byauTens.

7.7. OnpepeneHve BHELLHEW XapakTepUCTMKM BpaLlaroLLerocs noaso3byantens B cuctemax BY Bo3byxaeHus.

Mpn n3MeHeHUn Harpy3km Ha noaBo3dyauTenb (Harpyskon SIBMsSieTCS aBTOMAaTUYECKUA perynsatop Bo30yxaeHust)
U3MEHEHUE HaNpsXKeHUst NoABO30yaUTENs He OOIMKHO MPEBbIIATh 3HAYEHUS, YKa3aHHOTO B 3aBOACKOM LOKYMEHTaLuw.
Pa3HocTb HanpskeHusi Nno da3am He aormkHa npesbiwatb 10%.

7.8. MpoBepka anemeHTOB 06palLEeHHOro CUHXPOHHOTO reHepaTtopa, Bpaliatollerocs npeobpasosaTenst B cucteme
BCB.

M3mepaTca  COMpPOTMBIIEHUA MOCTOSHHOMY TOKY MEPEexXOAHbIX KOHTAKTHbIX COeAMHEHMW  Bpallarouierocs
BbINpAMUTENA. CONPOTMBIIEHNE TOKOMNPOBOAA, COCTOALLEero n3 BbiIBOAOB 0BMOTOK U1 NPOXOAHbIX LWNUNeK, coeanHALWnX
06MOTKy AKOpA C npeaoxpaHuTenamMmu (I'Ipl/l nx HaJ'II/HMM); COefMHEHNs BEHTUNEN C NpeaoXpaHnTeNsMu; ConpoTUBNEHNE
camux npenoxpaHuTenen BpallarLierocsi npe06pasoBaTen$|. PeSyﬂbTaTbI n3MepeHuna cpaBHMBAKOTCA C 3aBOACKUMU
HOpMaMu.

MpoBepsitoTcs ycunust 3aTshkkM BeHTUNen, npepoxpaHuTteneint RC-uenel, BapucTopoB M T.A4. B COOTBETCTBUMMU C
3aBOCKMMMW HOPMaMMU.

NamepsitoTca obpaTHble TOKM BEHTUMEN Bpaliatollerocss npeobpasoBaTens B nonHon cxeme ¢ RC-uensimu (nmbo



BapI/ICTOpaMVI) npn HanpsXxeHnn, paBHOM MOBTOpAKOLIEMYCA ONA OaHHOrNo Knacca. Tokn He [OSKHbI npesblillaTb
3Ha4YeHuA, yKa3daHHble B 3aBOACKNUX NHCTPYKUUAX Ha CUCTEMbI BOG6y)K,D,eHVIF|.

7.9. OnpepeneHve XxapaKTepuUCTMK OOpalleHHOTO reHepaTopa M Bpallaloerocs BbINPSAMUTENS B pexumMax
TpexdasHoro KOPOTKOTO 3aMblkaHusl reHepaTopa (6roka).

N3mepsiloTcst TOK cTaTopa Z.;, TOK BO3BYXAEHWs BO3OyauTens /.., HanpsbkeHue potopa Ly, onpegenseTcs
COOTBETCTBUE XapakTepucTuk Bo3byautens Lfy = f({y; ) 3aBoackum. Mo M3MEpEHHbIM Tokam cTaTopa v 3aBOACKON

XapaKkTepucTtmke KOPOTKOro 3aMblkaHUA reHepartopa ICT =j|:‘rp) onpegendaeTca npasUIIbHOCTb HaCTpOVIKVI AaTynkoB
Toka poTtopa. OTKNOHeHWe N3MEPEHHOro C MOMOLLbLIO AaTunka Tuna ATP-I Toka poTtopa (Toka Beixoga BCB) He gonxHo
npesbiwatb 10% pacyeTHOro 3Ha4yeHns Toka poTtopa.

7.10. NpoBepka TMpUCTOpPHbIX Npeobpasoatenen cuctem CTC, CTH, BCB.

NamepeHne conpoTMBIIEHUS M3OMALMM U UCTbITAaHUE MOBbILEHHbIM HaMpshkeHeM NPOU3BOASTCA B COOTBETCTBUM C
Tabn.1.8.5.

[Mpon3soaaTcsa rmapasBnmnyeckme UCnblTaHWs NOBbILLEHHbIM AaBNeHnemM Bo4bl TUPMCTOPHbLIX NpeobpasosaTenen (TI1) ¢
BOASHON CUCTEMOM OxnaxaeHusi. 3HayeHne JaBfeHus 1 BPeMs ero BO3OeNCTBUSA AOMKHbI COOTBETCTBOBAaTb HOpMam
3aBOa-U3roToBUTENS Ha Kaxabll TMn npeobpasosaTtens. BeinonHsetcsa noBTopHas nposepka usonsauum Tl nocne
3anonHeHns gucumnnaTom (cm. Tabn.1.8.3).

[MpoBepsieTcs oTcyTcTBME NPOBUTLIX TMPUCTOPOB, NoBpexaeHHbIx RC-uenen. MNMposepka BLIMONHAETCS C NMOMOLLbIO
ommeTpa.

[poBepsieTcs LENOCTHOCTbL NapansenbHbIX Lenen MNNaBKOW BCTaBKU KaXOoro CUOBOro MNpeaoxpaHutens nytem
n3amMmepeHuna conpoTmeieHnA NOCTOAHHOMY TOKY.

MpoBepsieTcs COCTOsIHME CUCTEMBI YNpaBIEHNs1 TMPUCTOPOB, ANAaNa3oH PeryrnvpoBaHns BbIMPSMIIEHHOTO HaNPSXKeHWs
npuv BO3OENCTBUM HA CUCTEMY YNpaBreHnUs TMPUCTOPOB.

MposepsieTca Tl npu paboTe reHepaTopa B HOMWHaNbHOM peXuMMe C HOMUHamNbHbIM TOKOM poTopa. lpoBepka
BbINOHSIETCS B criegytoleM oobeme:

- pacnpefeneHne TOKOB Mexay napannenbHbIMU BeTBSAMU Niey npeobpasoBaTenei; OTKINOHEHWE 3HAa4YeHUIA TOKOB B
BETBAX OT cpeaHeapnupMeTN4ecKoro 3Ha4eHns Toka BETBM JOMKHO ObiTb He 6onee 10%;

- pacnpefeneHne 06paTHbIX HaMpshKeHW Mexay MocnefoBaTeNlbHO BKIMIOYEHHBIMU  TUPUCTOPaMU C  Y4ETOM
KOMMYTALMOHHbIX MepeHanpsikKeHUin; OTKIIOHEHWE MIHOBEHHOIO 3Ha4YeHWsi OOpPaTHOrO HanpsPKeHUs OT CpeaHero Ha
TMPWUCTOPE BETBM JOMMKHO ObITb He BGonee +20%;

- pacnpeperneH/e Toka Mexay napanienbHO BKMOYeHHbIMU NpeobpasoBaTensamu; TOKM He OOSDKHbl OTMYaThCs
6onee yem Ha £10% OT CpeaHero pacyeTHOro 3HaYeHNs Toka Yepes npeobpasoBaTess;

- pacrnpegeneHne Toka B BETBSX OLHOMMEHHbLIX Mrley napannenbHO BKMYEHHbIX TI1; OTKNOHEeHWe OT cpeaHero
pacyeTHOro 3Ha4YeHNst TOka BETBM OAHOUMEHHbIX Niey He A0MKHO ObiTb 6onee +20%.

7.11. MpoBepka BbINPSAMUTENbLHOW AMOAHON YyCTaHOBKM B cucTteMme BY Bo3GyxaeHus.

MpoussoanTcs Npu paboTe reHepatopa B HOMWHalIbHOM PeXUMe C HOMMHalbHbIM TOKOM poTopa. lNpu npoBepke
onpepgensieTcs:

- pacnpeneneHne Toka Mmexay napannenbHbiIMU BETBAMU MNIeY; OTKIOHEeHUe OT cpeaHero 3HavyeHna OOoJmKHO ObITb He
6onee +20%;

- pacnpegeneHue obpaTHbIX HanpsXKEHUA Mo NoCrefoBaTeNlbHO BKIOYEHHbIM BEHTUNSM; OTKIIOHEHME OT CpeaHero
3Ha4yeHns J0MKHO ObITb He Gonee +20%.

7.12. MNpoBepka KOMMYTALMOHHOW annapaTypbl, CUMOBbIX PE3UCTOPOB, annapaTtypbl COBCTBEHHbLIX HYXO CUCTEM
BO30yXaeHUS.

[MpoBepka Npon3BOAMTCSA B COOTBETCTBMM C YKa3aHUAMU 3aBoa-mu3rotoButens u 1.8.34.

7.13. ViamepeHue TeMmnepaTypbl CUIIOBbIX PE3UCTOPOB, AMOAOB, NPELOXPaHUTENEW, LUMH U APYrUX SNEMEHTOB



npeoGpasoBaTenen U LWKagoB, B KOTOPbIX OHU PaCMOSIOXKEHbI.

M3mepeHns BLINOMHAIOTCA MOCMEe BKAOYEHUS CUCTEM BOSGy)K,CI,eHVIH noa Harpysky. TeMHepaTypbl 3NIeMEeHTOB He
OOIDKHbI MPEBbIWAaTh 3HAYEHUN, YKa3aHHbIX B WHCTPYKUMAX 3aBofoB-usrotoButenen. MNMpu npoBepke pekomeHayeTcs
npuMeHeHne TenioBM30poB, A0NYyCKaeTCA ncnonb3oBaHMe NMpoMeTpoB.

8. OnpepeneHne xapakTepuUCTUK reHepaTopa:

a) TpexdasHoro K3. Xapakrepuctiuka CHUMaETCsl NPU U3MEHEHUN TOoka cTtatopa A0 HOMUHanbHOro. OTKIOHEHMS OT
3aBOJCKON XapaKTEPUCTUKN JOIDKHbI HAXOAUTBLCS B Npefenax norpewwHocT U3MepeHust.

CHWxeHne M3MEPEHHON XapaKTEepPUCTMKK, KOTOPOE nMpeBblllaeT MOrpeLlHOCTb U3MEepPEHUs, cBnaeTenbCcTByeT o
HanNM4nMn BUTKOBbIX 3aMbIKaHU1 B 0OMOTke poTopa.

Y reHepaTopoB, paboTatowmx B Onoke ¢ TpaHcOpMaTtopoMm, CHMMaeTcs XapakTepuctuka K3 Bcero 6noka (¢
YCTaHOBKOM 3aKOPOTKM 3a TpaHcopmaTopoMm). XapakTepucTuky cobGCTBEHHO reHepatopa, paboTtatowero B 6noke ¢
TpaHchOopMaTopoM, AONYCKAETCHa He onpeaensiTb, €Crv UMelTCs NPOTOKONbl COOTBETCTBYIOLLMX UCMbITAHUA Ha CTeHAe
3aBOL0B-M3rOTOBUTENEN.

Y CMHXPOHHbIX KOMMEHCATOPOB be3 Pa3roHHOro ABUraTenst CHATUE XapaKTepUCTUK TpexdasHoro K3 npon3BognTCA Ha
BblGere B TOM cny4ae, eClim OTCYTCTBYET XapaKTepUCTUKa, CHATaA Ha 3aBoje;

©) xonoctoro xopga. ogbem HanpsXKeHMs HOMMHANbHOW 4YacTOTbl HAa XOMNocToMm xogy npoumssBoaute Ao 130%
HOMWHAIBHOTO HanpshkeHWUsi TypboreHepaTopoB M CUHXPOHHBLIX komneHcaTopos, A0 150% HOMMHANBHOrO HanpsXEHUs
rmaporeHepatopoB. [lonyckaeTcsi CHMMaTb XapakTepWUCTWKy Xomoctoro xopa Typbo- u rugporeHepatopa [Ao
HOMWHarbLHOrO TOKa BO3OYXXOEHWUS NPY MOHWXKEHHOW YacToTe BpalleHUsi reHepaTopa Mpu YCNoBWK, YTO HamnpshkeHne Ha
obmoTke cTaTopa He BygeT npeBocxoduTb 1,3 HOMUHaNBHOrO. Y CMHXPOHHBLIX KOMMEHCATOPOB paspeLlaeTcs CHUMaTb
XapaKkTepuCTUKy Ha Bbibere. Y reHepatopoB, paboTatowmx B 6roke ¢ TpaHchopmaTopamu, CHUMaeTCH XapakTepucTuka
xonocTtoro xoga 6mnoka; npu aToM reHepatop Bo3byxgaetca Ao 1,15 HOMWMHaANMbLHOrO HanpsixeHusi (orpaHnyvBaeTcs
TpaHcdopMaTopoM). XapakTepUCTUKY XONOCTOro xoga COBCTBEHHO reHepaTtopa, OTCOeAMHEHHOro OT TpaHcdopmartopa
6noka, gonyckaeTcs He CHUMaTb, €CMU UMEHTCA MPOTOKOMbl COOTBETCTBYIOLUMX UCMbLITAHUIA Ha 3aBOLE-M3roToBUTENE.
OTKIOHEHNE XapaKTepUCTWKM XONOCTOr0 Xoga OT 3aBOACKOW He HOPMUPYETCs,, HO [OOMkHO ObiTb B npegenax
NOrpeLLIHOCTU U3MEPEHUSI.

9. VicnblTaHe MexayBUTKOBOW N30MALUN.

WcnbiTaHne cneagyeT Nnpon3BoauTb NOABEMOM HaMNpsKEHUS HOMUHATBHOW YacTOThbl FeHepaTopa Ha XONoCTOM XO4Y A0
3HayeHusi, cooTBeTcTBylowero 150% HOMWMHANBHOrO  HanpsbkeHust cTatopa rugporeHepatopoB, 130% -
TypboreHepaTopoB U CMHXPOHHbIX KOMNEHCATOPOB. [AnA reHepaTopos, paboTatowwmx B 6noke ¢ TpaHchopmaTopom, - CM.
ykasaHus n.9. MNpw 9TOM cnegyeT NpoBEpPUTbL CUMMETPUIO HAaNPsXXeHW No dasam. NpogomKMTenbHOCTb UCNbITaHUS NPy
HanbOoMNbLUEM HANPSHKEHUN - 5 MUH.

McnbiTaHne Me)K,D,yBVITKOBOVI n3ondaumm pekomeHgyetca npom3BoaunTb OOHOBPEMEHHO CO CHATUEM XapaKTepPUCTUKU
XOJNocCToro xoaa.

10. MiamepeHne Bubpaumu.

Bubpauwns (pa3vax BubpocmelleHun, yaBoeHHas amnnutyga konebaHuii) y3anos reHepaTopa v UX 3NeKTpOMaLLNHHbIX
BO30yauTEnen He AOMKHA NPeBbillaTh 3HAYEHUIA, NPUBEAEHHbIX B Tabn.1.8.6.

Tabnuua 1.8.6

MpepenbHble 3Ha4YeHUA BUOpaLmm reHepaTopoB U UX Bo3byauTenen

KoHTponumpyembii Bubpauwusi, MKM, Npu YyacToTe BpalleHus MpumeyvaHve
y3en poTopa, 06/MuH

po | ot 100 |0t 187,501 375|150 | 300
100 ao no 375 |po 750 O 0
187,5

1. MNoawmnHmkn| 180 150 100 70 50* | 30* |Bubpaumsa noawmnnH1MKOB




TypGoreHepaTopoB TypGoreHepaTopoB, WX

" BO3OyauTenen, BO30yauTenen 7]
KPECTOBUHbI co rOPU30OHTamNbHbIX
BCTPOEHHBIMU B HUX rmaporeHepaTopoB
HanpaensioLWUMn n3MepsieTcsl Ha BepxHeW
noaLwnnHuKamm KpbILLKE MOALUMMHUKOB B
rMaporeHepaTopoB BepTUKarbHOM
BEPTMKANbHOIO HanpaeneHuu [ y
NCTONHEeHNs pasbeMa - B OCEBOM MU
nonepe4yHom
HanpaeneHusix. Onsa
BepTUKarbHbIX
rmaporeHepaTopoB

npuBeAEeHHbIE 3Ha4YeHus
BMbpaumMm OTHOCATCA K
ropu30oHTanbLHOMY "
BEPTUKanbHOMY
HanpasreHusM.

2. KoHTakTHble| - - - - - | 200 |Bubpaummn un3mepstoTcs
KonbLa poTtopa B TOPWU3OHTanNbHOM U
TypboreHepaTopoB BEpPTUKaNbHOM
HanpaBneHusX.

*

npn Hanu4nnm annapatypbl KOHTPOIA BVI6pOCKOpOCTVI npon3BoanNTCA ee u3MepeHue, cpegHekBagpatTundeckoe

3Ha4eHne BMOPOCKOPOCTU He LOMKHO npeBbiwaTh 2,8 mm-c ! no BepTMKanbHON 1 nonepevHon ocsam u 4,5 mm-c! - no
NPOLOSbHON OCH.

Bunbpauns nogLMnHUKOB CUHXPOHHBIX KOMMEHCATOPOB C HOMUHANBLHOW YacTOTON BpaLleHus potopa 750-1500 o6/mMuH

He JomkHa npesbiwaTe 80 MKM Mo pa3maxy BmGpocmelleHnn nnu 2,2 mm-c™t o cpeaHekBagpaTUYecKoMy 3HaYEeHUIo

BNOpPAaLMOHHOM CKOPOCTH.

11. MNMpoBepka 1 UCMbITaHNE CUCTEMbI OXMNaXaeHUS.

[Mpoun3BoanTca B COOTBETCTBUM C MHCTPYKUMEN 3aBOA4A-U3rOTOBUTENS.

12. NpoBepka 1 ncnbiTaHMe CUCTEMbI MacnocHabXeHus.

MponsBoanTCcsa B COOTBETCTBUM C UHCTPYKLIMEN 3aBOAA-U3rOTOBUTENS.

13. MNpoBepka n3onaumMm NoaWnnHUKa npu paboTte reHepaTopa (KomrneHcaTopa).

Mpoun3BoanTCca NyTeM M3MEPEHUST HaMpPsPKEHUS MeXAy KOHLaMu Bana, a Takke Mexay (pyHOaMeHTHOW MnvMTon u
KOpPMyCOM U30MMpPOBaHHOrO noawwmnHuka. lMpu 3TOM HanpsbkeHne mexay (yHOaMeHTHOM MAUTON M MOALUMMTHUKOM
OOIMKHO ObiTb He Gonee HanpsbkeHWst Mexay KoHuamu Bana. Pasnuume mexay HanpsbkeHusimu 6onee yem Ha 10%
yKasbIBaeT Ha HENCMNPABHOCTb U30JISALUN.

14. WcnbiTaHue reHepatopa (koMneHcaTopa) NoA Harpy3komn.

Harpy3|<a onpegendaeTcd npaktu4eCKMMm BO3MOXXHOCTAMU B nepuo npnemo-caaTtoyHbIX MCMbITaHWUIA. HarpeB cTaTtopa
npun JaHHon Harpyske OO0J1KeH COOTBETCTBOBATbL MACMOPTHbIM AaHHbIM.

15. OnpepeneHue xapakTepuCTUK KOSINTEKTOPHOro BO30yanTens.

XapakTtepucTmka XOSiocToro xoga onpegensietcs Ao HaunbornbLuero (HOTOJ'IO‘-IHOFO) 3Ha4YeHnA HanpsaxeHua wunn
3Ha4YeHuna, yCTaHOBJ1€EHHOIo 3aBO4OM-U3roTOBUTENEM.

CHATWMEe Harpy3o4HON XapaKTepuUCTUKM NPOU3BOOMUTCA MPW Harpyske Ha poTop reHepartopa He HWKEe HOMUHANbHOro
TOKa BO30yxaeHus reHepatopa. OTKIMOHEHUS XapaKTepUCTWK OT 3aBOACKMX AOMKHbl ObITb B npepenax AonycTUMOMN
NOrpeLIHOCTU N3MEPEHNIA.

16. NcnbiTaHne KoHUEBLIX BbIBOAOB 06MOTKM cTaTtopa TypboreHepaTopa cepun TIB.



MoMnMO ucnbITaHWiA, yKasaHHbIX B Tabn.1.8.1 n 1.8.3, KoHUEBblE BbIBOAbI C KOHAEHCATOPHOM CTEKIO3MOKCUAHON
n3onsaumen nogeepratoTca UcnbiTaHMam no nn.16.1 mn 16.2.

16.1. IamepeHne TaHreHca yrrna AuanekTpuyeckux notepb (tg &).

N3mepeHne npou3BoanTca nepes YCTAHOBKOW KOHLIEBOrO BbiBoga Ha TypboreHepatop npu ucnbiTaTeNbHOM
HanpsbkeHun 10 kB n Temnepatype okpyxatowero so3gyxa 10-30°C.

3HayeHne tgd cobpaHHOrO KOHLEBOro BbiIBOAA He [JOSMKHO npesblwath 130% 3HayeHusl, MONy4YyeHHOro npu
n3MepeHusix Ha 3asofe. B cnyyae mamepenus tz & koHueBoro BoiBoga 6e3 dapdopoBbIX NMOKPLILEK €r0 3HAaYEeHNE He
OOJIMKHO npeBbiwaTth 3%.

16.2. MNpoBepka rasonnoTHOCTK.

McnbiTaHne Ha ras3onnoTHOCTb KOHLUEBbLIX BbIBOAOB, MCMbITaHHbIX Ha 3aBoge AasrneHnem 0,6 MMa, npoussoauTcs
AasrieHnem cxartoro sosgyxa 0,5 MlMa.

KoHueBoOW BbIBOA cuUMTaeTcst BblAEPXKaBLUMM MUCMbITaHne, ecnu npu gasnexdun 0,3 MIMa nageHne gaBneHus He
npesbiwaeT 1 klMa/y.

17. lamepeHne 0CTaTOYHOrO HanpsbkeHUst reHepaTopa npu oTknodeHumn AT B Lenu poTtopa.
3HayeHne OCTaTOYHOro HanpsXKeHs He HOPMUPYETCSI.
18. UcnbiTaHue reHepatopa (komneHcaTopa) NoA Harpy3komn.

Harpy3Ka onpegenaeTcda npakTtn4eCckn BO3MOXHOCTAMUM B nepuon npmemMmo-caatoYdHbiX MCMbITaHUA. HarpeB cTaTopa
npun OaHHOM Harpyske AoJ1XeH COOTBEeTCTBOBATb AAHHbLIM 3aBO4a-U3roTtoBUTENA.

1.8.14. MaluMHbI NOCTOAHHOIO TOKA

MawwmHbl NoCTOsIHHOrO Toka MoLHocTbio Ao 200 kBT, HanpsxeHuem go 440 B cneayeTt vcnbiThiBaTh No nn.1, 2, 48, 8;
BCe OCTanbHbIe - AONOMHUTENbHO no nn.3, 4a, 5 HacTosAwero naparpada.

Bo36yauTtenn CUMHXPOHHbLIX TFeHepaToOpoB M KOMMEHCATOPOB credyeT WCMbiTbiBaTb Mo nn.1-6, 8 Hacroswero
naparpaca.

I/IsmepeHme no n.7 HacTogdLlero naparpacpa cnegyet npou3sBoanTb ANA MallnH, NOCTYyNMBLUMX HA MECTO MOHTaxa B
pa3obpaHHOM Buae.

1. OnpegeneHve BO3MOXHOCTY BKIOYEHMS 6€3 CyLLKU MaLUWH MOCTOSHHOMO TOKa.
CneayeT npon3BoauTb B COOTBETCTBUM C YKa3aHUAMW 3aBOAA-U3roTOBUTENS.

2. VlamepeHne conpoTuBNEHNSt N30NSLMN.

a) ConpoTtuBneHve n3onsauum odbmMoTok.

M3mepeHne npousBoanUTCS NPU HOMUHANbHOM HanpshkeHun obmoTtkn o 0,5 kB BkMOUMTENBHO MEraoMmMeTpoM Ha
HanpsikeHun 500 B, a npy HOMUHaNBHOM HanpsixeHun odbmoTkm Bbiwe 0,5 kB - meraommeTpom Ha npoTsixxeHmn 1000 B.

M3mepeHHOe 3HauYeHne ConpoTUBIEHNS N30MNALMM LOSMKHO ObITb HE MeHee npmBeaeHHoro B Tabn.1.8.7.

Tabnuua 1.8.7

HanmeHbLlue AonyctTnMmbie 3Ha4YeHUA ConpoTuBIieHUAaA n3ondummn OOMOTOK MaLUWH
MOCTOAHHOIO TOKa

Temnepatypa 06moTku, °C "
paryp ConpoTuBrnenne nsonaumm Rﬁﬂ , Mom, npm




HOMWHallbHOM

HanpskKeHun maluvH, B

230 460 650 750 900
10 27 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

©) ConpoTtuBneHve nsonsumm 6aHgaxen.

MN3amepeHune nponsBoamTcst OTHOCUTENBHO Kopnyca 1 yaep>xvnBaeMbiX MU 0OMOTOK.

MN3mepeHHoe 3HaYeHne conpoTUBNEHNS N30MASLUN OOSIKHO ObITb He MeHee 0,5 Mowm.

3. UcnbiTanne Mn3on4aumm NoBbILLUEHHbIM HanpAXeHnem I'IpOMbILIJJ'IeHHOI?I 4acCTOThbl.

WcnbiTaHne nponssoaunTca

HopmaMm, npuBegeHHbIM B Tabn.1.8.8. [lpogomknTensHOCTb

npunoXxeHuna

HOPMMPOBAHHOIO WUCNbITATENIBHOMO HaNPsXXeHUs 1 MUH. OOMOTKM MalLMH MOLLHOCTbIO MeHee 3 kBT OonyckaeTcda He

MCNbiTbiBATb.

Tabnuua 1.8.8

UcnbiTaTenbHoe HanpsihxeHue npOMbII.IJﬂeHHOﬁ 4acToTbl n3onaumMn MmaluuH
MOCTOAHHOIO TOKa

UcnbiTyembin 06beKT XapaktepucTuka UcnbiTaTensHoe
3NEKTPUYECKON HanpskeHue, kB
MalLWHbI
O6bmoTka MalumnHbl Bcex 8 Uy » HO HE HMXe 1,2 U He
MOLLHOCTEN Bbile 2,8

Bangaxu akopsa To xe 1
PeocTaThl 7] - 1
MyCKOPErynMpoBOYHbIE (N3ongaumto MOXHO
pe3ncTopbl (UCMbITAHNE MOXET MCMbITbIBaTb COBMECTHO C
NpPoOBOANTLCS COBMECTHO [¢] n3onauuemn uenen
uensiMy Bo3byxaeHus ) BO30yaeHus1)

4. N'amepeHune cornpoTUBIEHNSI MOCTOSSHHOMY TOKY:

a) obmMoTOK BO3OYXOEHUSA. 3HAYeHVMEe COMPOTMBIIEHWS LOIDKHO OTNMYATbCA OT AaHHbIX 3aBOAA-U3roTOBUTENS He

6onee yeMm Ha 2%;

6) oBMOTKM AKopA (Me>|<p,y KONNEKTOPHbIMU I'IJ'IaCTVIHaMI/I). 3HayeHnsa ConpoTUBMEHUIA OOMMKHbI OTNNYaTLCA OAHO OT



apyroro He 6Gonee uyem Ha 10% 3a UckMYeHUEM cryyaeB, korga konebaHusi o6ycrnoBreHbl CXeMOW COeaMHEHWs
0bMOTOK;

B) peocTaTtoB M NyCKOPErynmpoBOYHbIX pPe3NCTOPOB. M3mepsaeTca obuee conpoTtueneHne, npoBepdaeTcA LesloCTb
oTnaek. 3HayeHust COMPOTMBIEHNI SOMMKHbI OTAMYATLCA OT AaHHbIX 3aBO4A-U3rOTOBUTENS HE 6onee 4yeM Ha 10%.

5. CHATUE XxapaKTepPUCTUKM XONOCTOro XoAa U UCTbITaHNE BUTKOBOW U3ONSALMN.

lMoabem HanpspkeHus cnegyeT NPOM3BOAMTL: ANS FeHepaTopoB MNOCTOsHHOTO Toka Ao 130% HoMuHanbHOro
HanpshkeHus; Ans Bo3byautenen - Ao Hambonbluero (MOTOMOYHOMO) UMM YCTAHOBIIEHHOMO 3aBOAOM-WU3rOTOBUTENEM
HanpsikeHus. Mpu UcnbITaHMM BUTKOBOW M30MALMM MaLUMH C YMCIIOM MONtocoB Bonee yeTbipex cpedHee HanpshkeHve
MexXay COCEAHWMM KOMMNEKTOPHbIMW MracTMHamyu JOMKHO OblTb He Bbilwe 24 B. [MpogomkmTenbHOCTb MCMbITaHUS
BUTKOBOW M30MALUUN - 3 MUH.

OTKNOHEHUE OaHHbIX I'IOJ'Iy‘-IGHHOI?I XapakTepuctmkn ot 3Ha4YeHUn 3aBoaCcKom XapakTepucTtukn OOJHKHO HaxogouTbCAa B
npepgenax norpewHoOCT! n3MepeHud.

6. CHATME Harpy304HOI XapaKTepUCTMKM.

CneuyeT npon3BoanTb And 3036tu|Tene|7| npn Harpyske OO0 3Ha4YeHUA He HUXKe HOMUHAalIbHOro TOKa BOS6y>K,D,eHVIF|
reHeparopa. OTKINOHEHNE OT 3aBOACKOW XapakTepucTtukn He HopMumpyeTca.

7. lamepeHne BO3AyLUHbIX 3a30pOB Mexay nonicamu. MamepeHns npoussBoasTcs y MawmH mowHocTbio 200 kBT u
6onee. Pa3vepbl 3a3opa B AnaMeTpanbHO NPOTUBOMOMOXHBLIX TOYKaxX AOIMKHbI OTNIMYATLCS OA4MH OT Apyroro He 6onee
yem Ha 10% cpepHero pasmepa 3asopa. [na Bo3bygutenen TypboreHepaTtopoB 300 MBT n 6Gonee ato oTnuuve He
OOIMKHO npeBbiwaTth 5%.

8. VicnblTaHMe Ha XONOCTOM XOA4Y W Nof Harpyskomn.

Onpe,qenﬂemﬂ npenen perynmpoBaHuUa 4acToTbl BpalleHUA Unn HanpaXeHua, KOTOprVI AOJPKeH COOTBETCTBOBATb
3aBOACKUM U NPOEKTHbIM AaHHbIM.

1.8.15. AneKkTpoaBuratenm nepeMeHHOro Toka
AnekTpogsuraTeny nepeMeHHoOro Toka HanpsbkeHnem ao 1 kB uenbiteiBaoTca no nn.2, 46, 5, 6.
OnekTpogsuraTeny nepeMeHHoOro Toka HanpsibkeHnem Bolwe 1 kB ncnbiTbiBatoTCs no nn.1-6.
1. OnpeneneHne BO3MOXHOCTM BKIIOYEHNS 6€3 CYLLIKM anekTpoaBuratenen HanpskeHnem soiwe 1 kB.
OnekTpoaBurateny MNEepPeEMEHHOro ToKa BKMYaloTcs 6e3 CyLKM, ecnyv 3HaYyeHWe COMPOTMBMEHUS U30MsSUMU U

koacpuymneHta abcopbumm He HMKe yKasaHHbIX B Tabmn.1.8.9.

Tabnuua 1.8.9

[donycTuMble 3Ha4YeHUs1 CONPOTUBIEHUA U30NALUUM U KoadpduumeHTa abcopounmn
Ans OGMOTOK cTaTtopa anekTpoaBuratenemn

KpuTepum oLeHKU COCTOSHUS U30MsiLMM OOMOTKM
cratopa
MoLLHOCTb, HOMUHaNbHOEe 3HadeHune 3HadeHune koacbpuumeHTa
HanpshKeHue aneKkTpoaBuraTens, Bug COMpPOTUBIEHNS abcopbumm E s /B 5
n3onauum obmMoTokK nzonsauuu, MOm
1. MowHocte Gonee 5  MBT,| Npu Temnepatype 10- He menee 1,3
TepmopeakTuBHasd U MukaneHTHasi| 30 °C conpoTtusneHue |npu temnepartype 10-30 °C
KOMMNayHOUPOBaHHAsA N30nsuusi nsonsiumm He Huxe 10
Mowm Ha 1 kB
HOMWHArbHOIro
NMHENHOro




Hanps>XeHunq

2. MowHoctb 5 MBT un Huxe,
HanpskeHve BbilLie 1 kB,
TepMopeakTUBHas U3onsaums

3. [suratenu c MukaneHtTHon| He Hwxe 3HayeHun, He menee 1,2
KOMMNayHONPOBaHHON nsonsaumen, yKasaHHbIX B
HanpsbkeHve Bbllwe 1 KB, MOLLHOCTbIO Tabn.1.8.10.

oT 1 no 5 MBT BKNHOYUTENBHO, a Takke
nsuratenm MeHbLLEN MOLLHOCTK
HapY>XHOW YCTaHOBKM C TakoW e
nsonaunen HanpshkeHvem Boiwe 1 kB

4. [suratenu c MukaneHtTHon| He Hwxe 3HayeHun, -
KOMMayHOUPOBaHHOM nsonsuuven, yKasaHHbIX B
HanpsbkeHue Bbiwe 1 kB, MoLHOCTbIO Tabn.1.8.10.
6onee 1 MBT, Kpome yka3aHHbIX B .3

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

n3onsiymm Temnepatype 10-30 °C

6. ObmoTka poTopa 0,2 -

7. TepMouHANKaTOpbI c B cooTBETCTBUM C yKasaHUSIMW 3aBOAOB-
COEANHUTENbHBIMU npoBoAamu, N3rotToBUTENEN
NOALUMMHMKM

2. \amepeHue conpoTMBREHNS N30NALUN.

JdonycTmble 3Ha4YeHUs1 COMPOTMBMEHWUS W3ONALUMU 3NekTpoaBuratenent HanpsbkeHmem Bbiwe 1 KB OoOmkHbl
COOTBETCTBOBaTb HOpMaMm, NpuBeaeHHbIM B Tabn.1.8.10.

Tabnuua 1.8.10

HanmeHbLlIMe AONYyCTUMbIE 3HAYEHUSI CONMPOTUBNEHUSA U3ONALMN
Ansa anektpoasuratenen (tabn.1.8.9, nn.3, 4)

Temneparypa obmotku, °C ConpoTuBneHune nsonaumm Rij", MOwm, npy1 HOMUHaNbLHOM
HanpskeHun obMoTku, kKB
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 3neKkTpoABuraTtenen n anekpogspuratenen ¢ asHbIM pOTOPOM Ha HanpsbkeHve 3 KB u Bbiwe unm
MoLLHOCTbo 6onee 1 MBT npou3BoanTcsa nsmepeHne ConpoTUBEHUS U3ONSALUM POTOPa MEraoMMETPOM Ha HanpsKeHue



1000 B. N3mepeHHOe 3Ha4YeHne conpoTUBNEHUS JOMKHO BbiTb He Hke 0,2 MOMm.

3. VcnbiTaHne NoBbILIEHHBIM HANpsKEHMEM NMPOMBILLIIEHHON YacTOThI.

MponsBoanTCcSa Ha NONMHOCTBLI COOpPaHHOM 3nekTpoaBUraTene.

WNcnbiTaHne oBmOTKM cTaTopa Npou3BoanTCA ANS Kaxaon dasbl B OTAENbHOCTM OTHOCUTENbHO KOpryca npu ABYX
APYrUX, COEAMHEHHBIX C KOPNycoM. Y ABuratenemn, He UMeIoLLIMX BbIBOAOB Kaxaomn dasbl B OTAENbLHOCTH, AOMNyCcKaeTcs
Npou3BOANTL UCMbITaHNE BCen OBMOTKM OTHOCUTENBHO Kopnyca.

3HayeHMs1 UCMbITATENbHbIX  HanMpsbKeHWW npvBedeHsl B Tabn.1.8.11. [MpoOoomKUTenbHOCTL — MPUMOXKEHUS

ncnblTaTeNbHOrO HanpPsXKeHnsa 1 MUH.

Tabnuua 1.8.11

UcnbiTaTenbHble HaNPshXeHUs1 MPOMbILUIEHHOW YacTOoThbl Al 0OMOTOK
anekTpoABuratenen nepeMeHHOro Toka

McnbiTyembin anemeHT MoLwuHocTb HomuHansHoe UcnbiTaTensHoe
anekTpoasuraTens, HanpshxeHue HanpspkeHve, kB
kBT anekTpoasurarten
4, kKB
1. O6moTKa cTaTtopa Menee 1,0 Hwxe 0,1 0802, + 0.5
Ot 1,0 n oo 1000 Hwxe 0,1 0,E3ET .+ 1D
Beiwe 0,1 0,820 . +1), Ho

He meHee 1,2

Ot 1000 n 6onee [o 3,3 0,E3ET .+ 1D
BKINMKOYNTENBHO

Ot 1000 1 Goree |Cebiwe 3,3806,6| 08 250, .

BKIOYMTENBHO

Ot 1000 v Gonee Csebiwle 6,6 08020 0 + 30
2. O6moTka  poTopa 8-kpaTHoe
CUHXPOHHbIX T om. CUCTEMBI
anekTpoasuraTenen, BO3BYKaEHNS, HO
npeaHasHayeHHblIX  Ans He MeHee 1.2 1 He
HenocpeacTBEHHOro Gonee 2.8
nycka, c 0BMOTKON ’
BO30YXKAEHUS!, 3aMKHYTOM
Ha pesncTop nnu
WCTOYHMK NUTaHUS.
3. O6moTka  poTopa - - 1,5 Up*, HO He
anekTpoasuraTens c Menee 1.0
dhasHbIM POTOPOM. '
4. Pesuctop uenmu - - 2,0
ralieHus nons
CUHXPOHHbIX ABUraTenei.
5. PeocTaTthl 7] - - 1,5 Up * HO He
nyckoperynupytoLuue Menee 1.0
pPEe3nNCTopbI. '

* U, HanpsxeHne Ha KonbLax npu pasoMKHyTOM HEMOABIKHOM POTOPE 1 HOMUHANBHOM HaNPsHKeHUN Ha cTaTope.



4. NamepeHune conpoTUBNEHUSI MOCTOSIHHOMY TOKY.
N3mepeHne npon3BoauTcs Npu NPakTUYECKN XONIOAHOM COCTOSIHUM MaLUWHbI.
a) O6bmoTkmM cTaTopa u potopa*

*

ConpoTuBrEHNE TMOCTOSIHHOMY TOKY OOGMOTKM poTOpa MW3MEPSIETCS Y CUHXPOHHbIX 3neKkTpoaBuratTenenn u
ACWHXPOHHBIX aneKkTpoaBuraTenei ¢ dasHbiM POTOPOM.

N3mepeHne npousBoauTCA y anekTpoaBuratenen Ha HanpsbkeHve 3 kB u Bblwe. lNpuBeaeHHble K O4WMHAKOBOM
Temnepatype W3MEepeHHble 3Ha4YeHWsi COMPOTUBMEHWUNA pas3nNuMyHbIX a3 oOMOTOK, a Takke OOMOTKM BO3OyXaeHUus
CUHXPOHHbIX ABUraTenen He JOMKHbI OTNNYaTLCS APYr OT Apyra U OT UCXOAHbIX AaHHbIX 6onee yem Ha 2%.

©) PeocTtatbl 1 nyckoperynMmpoBOYHblE pe3ncTopbl

[ns peoctaTtoB M MyCKOBbIX PE3NCTOPOB, YCTAHOBIEHHbIX Ha 3neKkTpoaBuratensx HanpsxeHvem 3 kB u Bbiwe,
COMpPOTMBIIEHME U3MEPSETCA Ha BCEeX OTBETBNeHusix. [Ins anektpoasuraTenen HanpsbkeHvem Huwxke 3 kB mamepsietcs
o6LLee conpoTUBIEHME PEOCTATOB M NMYCKOBBLIX PE3NCTOPOB U NPOBEPSAETCH LIENOCTHOCTb OTMNaex.

3HayeHMs CONPOTUBMNEHUSA HE OOIDKHBI OTNINYATBLCS OT UCXOAHBIX 3HaYeHul 6onee yem Ha 10%.

5. MNMpoBepka paboTbl aNeKTpoABMraTensi Ha XONnoCTOM XOA4Y UMK C HEHarpyXeHHbIM MeXaHU3MOM.

MpopomkMTensLHOCTL NPOBEPKM He MeHee 1 Yaca.

6. MNMpoBepka paboTbl aneKkTpoABUraTens nog Harpy3kom.

MpousBoanTca npu Harpyske, obecneynBaemMon TEXHOMOrMYeckum OOOpyAOBaHMEM K MOMEHTY caaus B

akcnnyataumo. [pu STOM Ans anekTpoaBuraTens C perynupyemolr 4acTOTOW BpalleHusi onpegensioTcs npeens
perynupoBaHus. [poBepsieTcst TennoBoe U BUGpaLMOHHOE COCTOSIHWE ABUraTens.

1.8.16. CunoBble TpaHcdopMaTopbl, aBTOTPaHCOpPMaTOpPbI, MacrsiHble peaKkTopbl
1 3a3emMnsiloLKne ayroracsiLime peaktopbl (Ayroracsiiue KaTyLlKu)

MacnoHanonHeHHble TpaHchopmaTopbl MOLWHOCTLI0 A0 630 KBA ucnbiThiBatoTCcs nNo nn.1, 2 (TONbKO CONpOTMBEHME
nzonsaumm), 11-14.

MacnoHanonHeHHble TpaHcgopmaTopbl MoLHOCTbIo 4o 1,6 MB-A ucnbiTbiBatoTca no nn.1, 2, 4, 9, 11-14.
MacnoHanonHeHHble TpaHcdopmaTopbl MoLHOCTL 6onee 1,6 MB-A, a Takke TpaHchopMaTopbl COOCTBEHHBIX HYX[
SMNEKTPOCTaHUMN HE3aBUCUMO OT MOLLUHOCTM UCMbITLIBAOTCA B MOMHOM OObeme, MnpegyCMOTPEHHOM HACTOSALLUM

naparpacom.

Cyxve M 3anofHEeHHbIE HEroOPHYUM XUOKAM OMSMEKTPUKOM TpaHCGOpMaTopbl BCEX MOLUHOCTEN UCMbITLIBAIOTCA MO
nn.1-7, 12, 14.

1. OnpegeneHune yCcrnoBuii BKIKOYEHMS TpaHCHOPMaTOPOB.
CneayeT NpousBOAUTL B COOTBETCTBUM C YKa3aHUAMMW 3aBOAa-U3roTOBUTENS.
2. ViamepeHue xapaKTepucTVK U3onsLum.

[ns TpaHchopmaTopoB HanpskeHnem o 35 kB BkmoumTensHO MowHocTbio Ao 10 MB-A v gyroracawmx peakropos
COMPOTUBIIEHNE N30MALMN OOMOTOK AOIMKHO ObiTh HE HUXE CreAyoLUX 3HaYEHNIA:

T, ,°C 10 20 30 40 50 60 70
Rg, MOm 450 300 200 130 90 60 40

ConpoTtuBneHue usonauum cyxmx TpaHcdopmatopoB npu TemnepaTtype 20-30 °C pgomkHO ObiTb Ans o6MOTOK C



HOMUWHaIIbHBIM HaNPsHKEHUEM:
- 0o 1 kB BkntounTtensHo - He meHee 100 MOw;
- bonee 1 kB o 6 kB - He meHee 300 MOwm;
- bonee 6 kB - He meHee 500 MOMm.

[nsa octanbHbIX TPaHCOPMAaTOPOB CONPOTUBIIEHUE U30MALMK, NPUBEOEHHOE K TeMnepaType U3MepeHUin Ha 3aBode-
N3roToBUTENE, JOMKHO COCTaBNSATh HEe MeHee 50% MCXOQHOro 3HaYEeHMS.

3HayeHus TaHreHca yrna OuaneKkTpuyeckux notepb (tg &), NpUBeAEHHblE K TemnepaType W3MepeHui Ha 3aBoje-
N3roToBUTENE, HE LOIMKHBLI OTNNYATLCS OT UCXOOHBLIX 3HAYEHUI B CTOPOHY yxyaLeHus 6onee 4yem Ha 50%.

M3mepeHne conpoTmBeHns nsonauum n tg & [OOMmKHO npon3BoanTbCA Npn Temnepartype 0OMOTOK He HMXe:

10 °C - y TpaHcopmaTopoB HanpsxeHuem o 150 kB;
20 °C - y TpaHccopmaTopoB HanpshxeHnem 220-750 kB.

NamepeHne tg & TpaHcgopmMaTopoB MoLHOCTLI0 A0 1600 KBA He o6s13aTenbHO.

N3mepeHne conpoTMBNEHNS N30NALMU OOCTYNHBIX CTSHXKHBIX WNUnek, 6aHaaxen, nonybaHaaxen spem 1 npeccyoLmx
Komney, OTHOCMTENbHO akTMBHOW CTanu W 3NeKTPOCTaTUYECKMX 3KPaHOB, OTHOCUMTENbHO OOMOTOK M MarHuTonposoAa
Npou3BOANTCS B Crydae 0CMOTpa aKTUBHOW YacTu. MIamepeHHble 3Ha4eHUs AomkHbl ObiTe He MeHee 2 MOwM, a usonauum
ApMoBbIX 6anok He meHee 0,5 MOM. N3amepeHus nponsBoaaTcs MeraommMeTpoM Ha HanpshkeHne 1000 B.

3. NcnbiTaHne NOBbLILWEHHbIM HAaNPSXXeHNEM NPOMbILLIEHHOW YacTOTbl:

a) wusondumnm obmoTOoK BMmecTe C BBogamu. McnbitaTtenbHble HanpskeHus npuBegeHsl B Tab6n.1.8.12.
[MpogomkMTenbHOCTE MPUNOXEHNS HOPMUPOBAHHOMO UCTLITATENBHOIO HaNPsSXXeHNs 1 MUH.

McnbiTaHWe MNOBbIWEHHLIM  HaMpPsKeHWEM MPOMbILLIIEHHON YacToTbl  M30MAUMM OBMOTOK  MacroHamNoNHEHHbIX
TpaHcgopMaTopoB He 06s13aTENbHO.

McnbiTaHWe MOBbILLEHHBIM HaMNpsKEHWEM MPOMbILLINIEHHON 4acToTbl M30MAUuUM 0BMOTOK Cyxux TpaHcopmMaTopoB
0o6sa3aTenbLHO 1 NPOM3BOAMTCS NO HOpMaMm Tabn.1.8.12 ons annapaTtoB ¢ 06ner4yeHHoM N3onsAUnen.

MmMnopTHble TpaHchopmaTopbl pas3peLlaeTcs UCMbITbIBaTb HANPSHKEHUAMU, yKasaHHbiMM B Tabn.1.8.12, nuwb B TEx
cny4yasx, eCrim OHV He MPEBbILLAKT HaNPSHXKeHUs!, KOTOPbIM AAHHbIN TpaHcdopmaTop Obin UCNbITaH Ha 3aBoAe.

Tabnuua 1.8.12

UcnbiTaTenbHOe HanpsXXeHne NPOMbILIEHHOW YacTOTbl BHYTPEHHEN U30NALUn
CUNOBbLIX MacCNOHamnoJIHEHHbIX TPAHCOPMaATOPOB U PEaKTOPOB C HOPMarnbLHOW
nsonsaumen un TpaHchopmaTopoB C 0bner4yeHHOM usonsumen
(cyxux n macnoHanosHeHHbIX)

Knacc McnbiTatenbHOe HanpsikeHWe No OTHOLLEHUIO K KOPMYCY 1 OpYrM
HanpsKeHus obmoTkam, kKB gns nsonsumu
obmoTKM, KB
HOpMarnbHON obneryeHHom

010,05 n0 1 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 -

McnbiTaTenbHoe HanpsikeHne 3a3eMndaloLLmMX peakTopoB Ha HanpsbkeHne o 35 kKB aHanorMyHo npuBefeHHbIM Ans
TpaHchopmaTopoB COOTBETCTBYHOLLEro Krnacca,

6) n3onAuMM JOCTYMHBIX CTSXHBIX WAUIEK, NPECCYOLWMX Korew, 1 ApMoBbix 6anok. VicnbiTaHne cnegyeT Nnpov3BoanTb
B Cny4ae ocmoTpa akTmBHom 4actu. WcnbitatenbHoe HanpskeHne 1 kB. [MpogomxuTenbHOCTb  NPUNOXEHUS
HOPMUPOBAHHOIO UCMbITATENbHOrO HanNPs>KeHnsa 1 MUH.

4. iamepeHne conpoTmBneHnss 0bMOTOK MOCTOSSHHOMY TOKY.

[ponsBoanTca Ha BCeX OTBETBMEHUSX. COI'IpOTVIBJ'IeHVIe OOIMKHO oTnuyatbcs He 6Oonee 4vemM Ha 2% oOT
conpoTmeneHud, NoJsTy4eHHOro Ha TakoM Xe OTBEeTBJI1€HUU OPpYrnx das, unu oT JaHHbIX 3aBOLa-U3roTOBUTENS.

3HauyeHve conpoTMBNEHUss O0OMOTOK ofHOoda3HbIX TpaHCHOPMATOPOB MOCME TeMMNepaTypHOro nepepacyeTa He
OOJDKHO oTnmyaTbes 6onee 4YeM Ha 5% OT UCXOLHbLIX 3HAYEHUIA.

5. MpoBepka koadhduumeHTa TpaHcopmMaLmu.

MponsBoamnTcs Ha Bcex cTyneHax nepeknioyeHmns. KoadduumneHT TpaHcdopmaumm JOMKeH oTnnyaTtbest He 6onee yem
Ha 2% OT 3Ha4YeHUN, NONy4YEHHbIX Ha TOM e OTBETBIIEHUM Ha ApYyrux gasax, Unm oT AaHHbIX 3aBofa-u3rotoButens. Ans
TpaHcdopmaTtopoB ¢ PIH pasHuvua mexagy koadduumMeHTamyn TpaHchopmauuv He OOofkHa MpesbllaTb 3HadYeHus
CTYNEHWU perynnpoBaHus.

6. [llpoBepka rpynnbl coeguHeHWs TpexdasHblX TpaHCHOPMaTOpPOB M MOMSPHOCTU BbIBOAOB OOHOMA3HbLIX
TpaHchOpMaTopoB.

MpounssoaunTca, ecnm OTCYTCTBYKOT NaCnopTHbl€ AaHHble UMM €CTb COMHEHUA B 4OCTOBEPHOCTU 3TUX AAHHbIX. prnna
COeVHEHNIN JOSMKHA COOTBETCTBOBATL NACNOPTHLIM AAHHbLIM U 0603Ha4YEeHNAM Ha LMTKE.

7. N'amepeHmne notepb XONOCTOro Xo4a.

MamepeHns nponssoaatcst y TpaHcopmaTopoB MoLliHocThio 1000 kB-A 1 6onee npu HanpsbkeHUn, NOABOAUMOM K
06MOTKE HM3LLEro Hanpsi>KeHUs, paBHOM yKa3aHHOMY B MPOTOKONe 3aBOACKUX UCMbITaHui (nacnopte), HO He 6onee 380
B. Y TpexdasHbix TpaHCchOopmMaTopoB NOTEPM XONOCTOrO Xo4a U3MepPSTCa Npu ogHO(a3HOM BO3OYOEHMMN MO CXemawm,
NPUMEHsIEMbIM Ha 3aBOAe-U3roToBuUTENe.

Y TpexdasHbix TpaHCGOPMaTOPOB MNP BBOAE B KCMIyaTaLMio COOTHOLLEHME NOTepb Ha pasHbiX (pas3ax He AOSIKHO
OTNNYaTLCA OT COOTHOLLEHWI, NPUBEAEHHbLIX B NMPOTOKOME 3aBOACKMX UCTbITaHMI (nacnopTe), 6onee yeM Ha 5%.

Y ogHodasHbIX TpaHCopMaTopoB NPy BBOAE B AKCMyaTauUMIO OTIINYME U3MEPEHHBIX 3HAYEHWI NOTEPb OT UCXOAHBIX
He gormkHOo npeBbiwatb 10%.

7.1. 'amepeHue conpoTUBIEHUSI KOPOTKOTO 3amblkaHus ( . ) TpaHcopmMaTopa.
N3amepeHne nponssoautcs y TpaHcopmatopos 125 MB-A n 6onee.

0ns TpaHcopMaTopoB C YCTPOWCTBOM PErynvMpoOBaHNs HaMNpPsHKeHWs No4 Harpyskom Z, U3MepseTCs Ha OCHOBHOM
060MX KpaHUX OTBETBIIEHUSIX.

3HayeHus Z, He [OOSMKHbl MpeBbIaTh 3HAYEHWs, onpeaeneHHoro no HanpsikeHuto K3 (i, ) TpaHcchopmaTtopa Ha
OCHOBHOM OTBeTBNeHunn 6onee yem Ha 5%.

8. MpoBepka paboTbl NepeknoyatoLLero ycTponcTea.
Mpon3BoanTCca B COOTBETCTBUM C YKA3aHUSMU 3aBO4A-U3rOTOBUTENS.

9. UcnbiTaHne baka c pagmaTtopamu.



McnbiTaHuam noaBsepraroTca BCe TpaHC(bOpMaTOpbl, KpomMe repmMeTusnmpoBaHHbIX N HEe KMMeLWnx pacwumputens.
McnbiTaHne nponssoanTcs:

- y TpaHchopmMaTopoB HanpsixeHneM Ao 35 KB BKMOUNTENBHO - rMapaBnuyeckum gasneHvem ctonba macna, Bbicota
KOTOPOro Haf YpPOBHEM 3anofiHeHHOro pacwmputens coctasnset 0,6 M, 3a uckniodYeHWem TpaHcopmaTopoB C
BOMHUCTbIMW Bakamu 1 NNacTUHYaTLIMK pagmaTopamu, AN KOTopbIX BbiCOTa ctonba macna npuHumaetcs pasHou 0,3 m;

-y TpaHCOPMaTopoB C MNMAEHOYHOWN 3aLUMTON Macrna - co3gaHneM BHYTpPU rmbkon o60noykm n3bbITOYHOrO AaBrneHus
Bo3ayxa 10 «kla;

- Yy OCTanbHbIX TpaHcopmaTopoB - CO3faHMEM n3bbITOYHOrO AaBrieHns asoTa wunm Cyxoro Bo3gyxa 10 kMa B
HaaMacnAaHoOM NpoOCTPaHCTBE pacllnpuTens.

[MpoOomkMTenbLHOCTL UCMbITAHMA BO BCEX Cryyasix - He meHee 3 4. Temnepartypa Macna B 6ake npu UcnbITaHUAX
TpaHcdopmaTopoB HanpsxxeHvem 8o 150 kB BknioumTensHo - He Hxke 10 °C, ocTanbHbIX - He Huke 20 °C.

TpaHccopmaTop cUMTaEeTCs MacronnoTHbLIM, €CN OCMOTPOM NOCIE UCMbITaHMSA TeYb Macna He obHapyxeHa.
10. MNpoBepka yCcTpPOWNCTB OXNaxaeHus.

Pexum nycka n paboTbl oxnaxagarLwmx yCTPONCTB AOMKEH COOTBETCTBOBATL YKa3aHWSM 3aBOAA-N3roTOBUTENS.
11. MNpoBepka cpeacTB 3alLmTbl Macna.

[Mpon3BoanTca B COOTBETCTBUM C YKa3aHUAMU 3aBOOA-U3rOTOBUTENS.

12. ®asnpoBka TpaHchopmaTopos.

[omKHO MMeTb MECTO coBrnageHne no gasam.

13. VicnblTaHne TpaHchopMaTopHOro Macna.

Ceexee mMacno nepej 3anvBkOW BHOBb BBOAMMbIX TpaHcdopmaTopos, npubbiatowmx 6e3 macna, AO0MmKHO ObiTb
McnbITaHo no nokasatensam nn.1-6, 7-12 tabn.1.8.33.

Y TpaHcdopmaTopoB HanpsikeHunem fo 35 kB macno pekomeHAyeTcs uCnbITbiBaTb MO nokasatenam nn.1-7
Tabn.1.8.33, ponyckaeTcsa He NPOM3BOANTb MUCMbITaHUs no nNn.3, 6 n 7 Tabn.1.8.33.

Y TpaHccopmaTopoB HanpsxkeHunem 110 kB w Bbiwe macno wucnbitbiBaetcs no nn.1-7 T1a6n.1.8.33, a y
TpaHcOPMaTOPOB C NIIEHOYHOM 3aLLMTON Macna - A0NONHUTENbLHO no n.10.

Y tpaHcdhopmaTopoB ¢ PMH macno n3 6aka KOHTakTopa yCTPOWCTBA PErynmpoBaHUS Hanps>KeHUs nop, Harpyskom
MCNbITbIBAETCS B COOTBETCTBUM C MHCTPYKLMEN 3aBoaa-marotosutens PIMH.

M3 repMeTUsnpoBaHHbIX TpaHcgopmMaTopoB Npoba mMacna He oToupaeTcs.

Y TtpaHcdopmaTopoB HanpskeHunem 110 kB w Bblwe, a Tawke GroYvHbIX TpaHCHOpMaTopoB COBCTBEHHBIX HYXA,
pekomeHayeTCst MPON3BOAUTL XpoMaTorpadmnyeckmin aHanm3 pacTBOPEHHbIX B Macre rasos.

Macno u3 TpaHcdhopmaTopoB, MPMOLIBAOLWIMX HA MOHTaX C MAcnoOM MpU Hanuuuu yAOBMETBOPSOLINX HOpMam
nokasaTenen 3aBOACKOro UCMbITaHWsi, NPOBEAEHHOrO He Gonee 4Yem 3a 6 MecsiLeB 4O BKIOYEHUS TpaHcdopMaTopa B
paboTy, pa3pelLaeTcs NCMbITbIBATb TOMLKO MO nokasatensam nn.1 u 2 1abn.1.8.33.

Y TpaHcdopmaTopoB MolHocTbio Ao 630 kBA npoBepky macna gonyckaeTcs npov3BOAUTb Tonbko no nn.1 un 2
(Bu3yanbHo) Tabn.1.8.33.

14. NcnblTaHne BKIOYEHNEM TONTYKOM Ha HOMUHANbHOE HanpaXxeHue.

B npouecce 3-5-kpaTHOro BKMOYEHUS TpaHcdopmaTopa Ha HOMUHANbHOE HanpsKeHWe He LOMKHbl MMEeTb MEeCcTo
ABNEHnA, yKadblBalole Ha HeyqoBneTBOpUTesibHoe COCTOAHMNE TpaHcopmaTopa.

TpaHcdhopmaTopbl, CMOHTUPOBaHHbIE MO CXeMe Grioka C reHepaTopoM, PeKOMeHAYeTCs BKIoYaTh B CETb NOABEMOM
HanpskeHWs ¢ Hynsi.

15. NcnbiTaHne BBOAOB.



CnepyeT npou3BoaunTb B cooTBeTCcTBUM C 1.8.33.

16. VicnblTaHMe BCTPOEHHLIX TpaHcdopmMaTopoB Toka. CriegyeT npon3BoauTb B cOoTBETCTBUM C 1.8.17.

1.8.17. UamepuTtenbHble TpaHchopMaTopbl TOKa
1. UamepeHne conpoTmBneHns n3onsauumn.
N3mepeHne conpoTUBNEHNSs OCHOBHOWN U30MNSALMU TpaHCOPMaToOpOB TOKa, N30NALMU N3MEPUTENBHOIO KOHAEeHcaTopa
1 BbiBOAA nocne,quVl 06K.I'Ia,CI,KVI 6yMa)KHO-MaCJ'IF|HOl7I n3onAaumMn KoHgeHcaTopHoOro tmna npomn3BognuTcA MeraoMmmeTpom

Ha 2500 B.

N3mepeHne conpoTUBMEHUS BTOPUYHBIX OOMOTOK M MPOMEXYTOYHbIX OOMOTOK KackafHblX TpaHCOpMaTopoB Toka
OTHOCUTENBLHO LIOKOMS Npon3BoanTcst MeraommeTpoM Ha 1000 B.

M3mepeHHble 3Ha4YEeHUSA CONPOTMBIEHNST 30NSALUMMN JOIMKHbI ObITb HE MEHee NpuBeAeHHbIX B Tabn.1.8.13.

Tabnuua 1.8.13

COHpOTVIBHeHVIe n3onAaAunmn KacKkagHbix TpaHC(*)OpMaTOpOB TOKa

Jonyctumble conpoTuBneHns usonsauum, MOm, He meHee
Knacc OcHoBHas | NameputenbHbIv | HapyxHble | BropnyHble | [TpomexyTouHbl
HanpspkeHu | nsonauus BbIBO/] cnou o6moTKN* € 06MOTKM
a, kB
3-35 1000 - - 50(1) -
110-220 3000 - - 50(1) -
330-750 5000 3000 1000 50(1) 1

* COI'IpOTVIBJ'IEHVIﬂ n3onAaunn BTOPUYHBbIX 0BbMOTOK npmuBeaeHbl: 6e3 ckobok - NpU OTKIMKYEHHbIX BTOPUYHbLIX Lendx, B
ckobKax - ¢ NOAKMYEHHbIMN BTOPUYHbIMU LilenAMN.

Y kackagHbIX TpaHCOPMaTOPOB TOKa COMPOTUBIIEHNE U30MALMK U3MepPSiIeTCa Ans TpaHcdopmMaTopa ToKka B LiENoM.
Mpu HeyooOBNETBOPUTENBHBIX pe3ynbTaTtax Takux U3MEPEHWIA CONPOTUBIEHNE U30NALMMU AOMNONHUTENBHO M3MepseTcs Nno
CTyNEeHsaM.

2. Namepenue tz & msonaumu.

N3amepeHna tzd TpaHCcOpPMaTOpPOB TOKA C OCHOBHOW GyMaXXHO-MacnsHOW u3onauuein npoussoasTcs Mnpu
HanpsxeHnn 10 kB.

N3mepeHHbIe 3HaveHus, npuBedeHHble k TemnepaType 20 °C, gomkHbl ObiTb He Gonee yka3aHHbIx B Tabn.1.8.14.

Tabnuua 1.8.14

3HayeHus tz 3 OCHOBHOM u3onsAuumn TpaHcopmaTopoB ToKa

Tun nsonsaumm MpenenbHble 3HaveHns tg &, %, OCHOBHOM U30MnALMM
TpaHCOPMaTOPOB TOKA HA HOMUHATLHOE

315 | 20-35 | 110 | 220 [ 330 | 500 [ 750




BymaxxHo-6akennToBas 3,0 2,5 2,0 - - - -

OcHoBHas ByMakHo- - 2,5 2,0 1,0 He 6onee 150% ot
mMacnsiHas " N3MepPEHHOIo Ha 3aBoje,
KOHAeHcaTopHas HO He Bbiwe 0,8
nsonsums

Y KackagHbIX TpaHcopMaTopoB Toka tz & OCHOBHOM U30MSLMM U3MepsieTcs Ans TpaHcdopMaTtopa Toka B LieSIoM.
Mpv Hey#oBNeTBOPUTENbHBIX pe3ynbTaTtax Takux U3MepeHun tz & OCHOBHOM M30MALMKU AOMOMHUTENBHO NMPOM3BOAUTCS
N3MepEHMNE Mo CTYMNEHSIM.

3. NcnbiTaHne NoBbIWEHHBIM HanpskeHneM NpoMblLLeHHon YacTtoTsl 50 'y,
3.1. VcnbiTaHye NOBbILEHHBIM HANPSHKEHNEM OCHOBHOW U30MSALMK.

3HayeHns NCMbITAaTENbHOMO HAMPSXXEHUS OCHOBHOW M30MAUMM NpuBeaeHbl B Tabn.1.8.16. AnMTenbHOCTb UCTbITaHNUS
TpaHchopmaTopoB Toka - 1 MUH.

[lonyckaeTca npoBefeHWe WCMbITaHU TpaHCGOPMAaTOPOB TOKa COBMECTHO C OLUMHOBKOW. TpaHcdopMaTtopbl Toka
Hanps»keHneM Gonee 35 kKB He noaBepraloTcs UCMbITAHUAM MOBLILLEHHBIM HAMNPSXKEHNEM.

3.2. UcnbiTaHne NOBbILEHHBIM HANPSXXEHNEM N30MALUN BTOPUYHBIX OOMOTOK.

3HayeHVe UcnbITaTeNbHOIO HaNPSXKEHUst AN U30NSALUN BTOPUYHBIX OOMOTOK BMECTE C MPUCOEAMHEHHBIMU K HUM
LensamMm npuHnmaeTcs pasHbiM 1 KB.

MpoAoMKMTENBHOCTE MPUMOXEHNS UCTbITATENBHOMO HAMPSHKEHNS - 1 MUH.
4. CHATME XapaKTepuUCTUK HaMarHU4nBaHus.

XapakTepuctuka CHMMaeTCs NOBbILLEHMEM HaMNPsKEHWUS1 HA OOHOW M3 BTOPUYHBIX OOMOTOK 0O Hayana HacbIWeHus!, HO
He Bbiwe 1800 B.

Mpw Hann4mm Yy 0OGMOTOK OTBETBEHUN XapakTepucTtnka CHMMaeTCA Ha paGO‘-IEM OTBETBIIEHUN.

CHsiTasi XxapaKTepuCTMKa COMOCTaBNSETCH C TUMOBON XapaKTEPUCTUKON HaMarHW4YMBaHWS UMK C XapakTepuUcTUKaMu
HamarHu4MBaHusl CNpaBHbIX TPAHCHOPMATOPOB TOKa, OAHOTUMHBLIX C NPOBEPSIEMbIMM.

OTnnuns OT 3Ha4YeHN, N3MEPEHHbIX Ha 3aBOAE-N3rOTOBUTENE, UMW OT UBMEPEHHbBIX HA NCNPaBHOM TpaHcdopmaTope
TOKa, OQHOTMMHOM C NPOBEPSEMbIM, He JOIKHbI npeBbiwaTb 10%.

[onyckaeTcsi CHATUE TONbKO TPEX KOHTPOSbHBLIX TOYEK.
5. NamepeHune koadhduumneHTa TpaHchopmauuu.

OTKNOHEHNE U3MEPEHHOro Ko3hUUMEHTA OT YKa3aHHOro B MNacrnopTe WAM OT WM3MEPEHHOro Ha WUCMpPaBHOM
TpaHcgopMaTope ToKa, OAHOTMIHOM C NPOBEpPsieMbIM, HE AOMKHO NpeBbiwaTh 2%.

6. NamepeHne conpoTuBNeHNst BTOPUYHLIX OOMOTOK MOCTOSIHHOMY TOKY.

M3mepeHne npoBoauTca y TpaHcopMaTopoB Toka Ha HanpskeHne 110 kB u Bbilwe.

OTKMNOHEHNE WU3MEPEHHOro COMPOTUBINEHUA OOMOTKM MOCTOSHHOMY TOKY OT MacrnopTHOrO 3Ha4yeHus unm oT
M3MEPEHHOro Ha Apyrux ¢asax He JOIMKHO npesbiwaTbh 2%. MNpu cpaBHEHUN M3MEPEHHOro 3Ha4YeHWUst C NacnopTHLIMU
AaHHBIMU U3MEPEHHOE 3HayYeHne COMpPOTUBIIEHMS OOIMKHO NMPUMBOAMTBCSA K 3aBOACKOW Temnepatype. [Npy cpaBHeHWUu C
apyrumn dpasamm UsMepeHus Ha Bcex dpasax [OMKHbI NPOBOAUTLCS NPY OAHOW 1 TOW Xe Temnepartype.

7. NcnbiTaHnsa TpaHcopmaTopHoro macna.

lMpn BBOAE B 3KCMMyaTauuio TpaHcOpPMaTopoB ToKa TpaHCOpMaToOpHOEe Macfio [OMKHO ObiTb MCMbITAHO B
cooTBeTCTBUM C TpeboBaHnamm Tabn.1.8.33 nn.1+6, a y repmeTuyHbix 1 no n.10.



Y MacnoHanonHeHHbIX KackagHbIX TpaHCdDOpMaTOpOB TOKa OuUeHKa COCTOAHUA TpchcpopmaTopHoro Macna B Kaxgou
CTyneHu npoBoaAnTCA N0 HOpMaMm, COOTBETCTBYHOLLMM pa60qemy Hanps>XeHUto CTyneHu.

8. VIcnbiTaHne BCTPOEHHbLIX TpaHCGOPMaTOPOB TOKa.

Mpounssoantca no nn.1, 3.2, 4+6. N3mepeHne cONpPOTMBMNEHNS M30MALMM BCTPOEHHbIX TpaHcopMaTopoB ToOka
npou3BoanNTCA MeraoMMeTpom Ha Hanpsbkernne 1000 B.

MamepeHHOe conpoTuBneHne nsonauum 6e3 BTOpUYHbIX Lienern JOmkHO BbiTb He meHee 10 MOM.

[onyckaeTcs naMepeHne COonpoTUBNEHNA U30MSALUMU BCTPOEHHbIX TpaHCHOPMaTOpPOB TOKA BMECTE CO BTOPMYHbLIMU
uenamu. MamepeHHoe conpoTuBEHE N30MASLUMN OSMKHO ObITb He MeHee 1 MOM.

1.8.18. UamepuTenbHbie TpaHcopMmaTopbl HanpsiXKeHUs
1. SnekTpoMarHuTHble TpaHCOpPMaTOPbl HANPSHKEHNS.
1.1. N3amepeHune conpoTneneHns n3onsauum obmMoTok.

N3amepeHne conpoTuBneHunst usonaumm obmotkn BH TpaHchopmaTopoB HanpsKeHWst Npou3BoAMTCS MEraoMMeTpoM
Ha HanpskeHne 2500 B.

N3mepeHne COMpPOTMBMEHUS U30MAUMM  BTOPUYHBIX OOMOTOK, a Takke CBs3ylWUX OOMOTOK KackaZHbIX
TpaHcOpPMaTOPOB HAMPSKEHUS NPOM3BOAMTCA MEraOMMETPOM Ha HanpsbkeHne 1000 B.

M3mepeHHble 3Ha4YEeHUSA COMPOTMBIEHNST 30NSALUMMN JOIMKHbI ObITb HE MEHee NpuBeAeHHbIX B Tabn.1.8.15.

Tabnuua 1.8.15

ConpoTuBneHue usonauum TpaHcopmMaTopoB HanpsiXKeHUN

JonycTumble conpoTtuBneHns nsonaumm, MOM, He MeHee
Knacc HanpspkeHus, kB OcHoBHasi BTopuyHble 06MOTKIN* Casasytowme
nsonsauus obMOTKM*
3-35 100 50(1) 1
110-500 300 50(1) 1

* ConpoTUBMNEHUSA U30NALNUN BTOPUYHBIX 0OMOTOK NpUBEAEHbI:
6e3 ckobOoK - NPY OTKIMIOYEHHbLIX BTOPUYHbIX LIENSX;

B ckoOKax - COBMECTHO C MOAKIMOYEHHbLIMU BTOPUYHbIMU LenaMN.

1.2. VicnbiTaHMe NOBbIWEHHbIM HanpsXXeHnem vyactoTbl 50 M.

WcnbiTaHme nsonaumm obmoTkn BH noBbIWEHHBIM HanpshkeHnem YactoTtbl 50 My npoBoasTca Anst TpaHcopMaTopoB
HanpsPKeHWs ¢ M3onsunen Bcex BbIBOAOB 0OMOTkM BH aTnx TpaHcdopmMaTopoB Ha HOMUHANbHOE HanpsiXeHue.

3HayeHMs1 UcnblTaTenbHOro HaNpsKEeHWUsS1 OCHOBHOW M30NsUMK NpuBeaeHsbl B Tabn.1.8.15.
OnNuTenbHOCTb UCTbITaHWS TPAHCHOPMATOPOB HAMNPSHKEHUS - 1 MUH.

3HayeHVe ucnbITaTeNbHOrO HanpPsXKEHUs ANA U30NSAUUM BTOPUYHBIX OOMOTOK BMECTE C MPUCOEAVMHEHHBIMU K HUM
uensamm npMHnuMaeTcs pasHbimM 1 kB.

[MpoaoMmKNTENBHOCTL NPUMNOXEHNST UCMbITATENBHOrO HaNPSKEHNS - 1 MUH.



1.3. NiamepeHre conpoTUBIIEHUs OGMOTOK MOCTOSIHHOMY TOKY.

N3mepeHne conpoTuBMeHUss OOMOTOK TMOCTOSSHHOMY TOKY MPOM3BOAMTCS Y CBSI3YIOLUMX OOMOTOK KackagHbiX
TpaHCGOPMaTOPOB HaMpPsKEHUS.

OTKNOHEHNE W3MEPEHHOro COMPOTUBMEHNS OOMOTKM MOCTOSIHHOMY TOKY OT MacrnopTHOrMO 3HAYeHWs unu ot
M3MEePEHHOro Ha Apyrnx dasax He OOmKHO npeBbiwaTh 2%. Mpy cpaBHEHUM N3MEPEHHOrO 3HAYeHUst C NacnopTHLIMU
AaHHBIMW U3MEPEHHOE 3HayeHue COMNPOTMBMEHMSA OOIDKHO MPMBOAWUTLCA K TemnepaType 3aBOoACKUX WchbiTaHui. [pu
CpaBHeHUU C apyrMmu pasammn nsmepeHnst Ha Bcex drasax AormkHbl MPOBOAUTLCH NPY OAHON 1 TOM e TemnepaType.

1.4. NcnblTaHne TpaHcghopmaTopHOro macna.

Mpn BBOOE B 3kcnnyaTauuio TpaHCOPMAaTOPOB HAaMPsPKEHWs Macro AOMKHO ObiTb UCNBbITAHO B COOTBETCTBUM C
TpeboBaHuamn Tabn.1.8.32 nn.1 +6.

Y MacnoHanosnHeHHbIX KackaaHbIX TpchqupmaTopos Hanps>XeHna oueHKa COCTOAHUA Maciia B OTAENIbHbIX CTYyNeHAX
npoBOANTCA NO HOpMaMm, COOTBETCTBYHOLLNM pa60qemy Hanpsa>XeHn CTyneHn.

2. EMKOCTHbIE TpaHchopMaTopbl HANPSKEHWS.

2.1. VicnbiTaHne KOHAEHCATOPOB AenuTenen HanpsXXeHns.

McnbiTaHne KOHOEHCATOPOB AenuTenen HanpshkeHnsa NpoBoaATCS B COOTBETCTBMM € TpeboBaHmnamu pasagena 1.8.27.
2.2. N'amepeHue conpoTUBNEHUS N30MALNS 3NEKTPOMArHUTHOIO YCTPOWCTBA.

M3mepeHne conpoTMBNEHMS N30sLum 0OMOTOK NpoBoanTCS MeraomMMeTpom Ha 2500 B.

ConpoTusneHve n3onaummn He AOMKHO OTNNYAaTLCS OT yYKkasaHHoro B nacrnopte 6onee yem Ha 30% B XyALLyi0 CTOPOHY,
HO cocTaBnATb He MeHee 300 MOwm.

2.3. VcnbiTaHne anekTpoMarHMTHOrO YCTPOMCTBAa NOBbILLEHHBLIM HanpsxeHnem YacTtoTsl 50 My,
NcnbiTaHnsm nogsepraeTcs U3onsums BTOPUYHbIX 0OMOTOK 9M1EKTPOMarHMTHOroO yCTPOMCTBA.
WMcnbiTaTeneHoe HanpsikeHue - 1,8 kB.

ONUTenbHOCTb NPUMOXEHUS HANPSHKEHNS - 1 MUH.

2.4. N'amepeHue conpoTBneHnss 06MOTOK MOCTOSHHOMY TOKY.

Mpn BBOAOE B JKcnnyaTaunio Mn3sMepeHmne conpoTuBieHUA obmMoTokK NOCTOAHHOMY TOKY Npou3BOAUTCA Ha BCeX
NONOXeHUAX nepekrnyatuiero yCTpOﬁCTBa.

N3mepeHHble 3HayeHusi, NPUBEAEHHbIE K TeMnepaType Mpu 3aBOACKUX UCMbITAHWSIX, HE AOSKHbI OTNMYaTbCs OT
yka3aHHbIX B nacnopte 6onee 4yem Ha 5%.

2.5. N'amepeHue Toka 1 NoTepb XONOCTOro Xxoaa.

N3mepeHne Toka M MOTEpPb XOMOCTOrO XOA4a MPOWM3BOAMTCA MNPU  HaMNpPsHKEHUAX, YKasaHHbIX B  3aBOACKOM
JAOKyMeHTauum.

N3mepeHHble 3HauYeHns He JOMKHbI OTNMYaTLCS OT yKkasaHHbIX B nacrnopte 6onee Yyem Ha 10%.
2.6. VcnbiTaHne TpaHCOPMaTOpPHOro Macna u3 9MeKTpoOMarHUTHOro yCTPOMCTBa.
3HayeHne NpoOMBHOIO HaNPSHXXeHUs Macna AomkHO ObiTb He MeHee 30 kB.

Mpu BBOA4E B 3KCNIyaTauUMIo CBEXee Cyxoe TpaHcopMaTopHOe Macno Ans 3anuBKku (OOMMBKKU) SMEeKTPOMarHUTHOro
YCTPOWCTBA AOMKHO BbITh UCMbITAHO B COOTBETCTBUU C TpeboBaHusiMm T1abn.1.8.33 nn.1 + 6.

2.7. VcnbiTaHne BEHTUMbHBIX Pa3psiAHUKOB.

MpoBoaaTcst cornacHo ykasanusim pasgena 1.8.31.



1.8.19. MacnsiHble BbIKNo4YaTenu

1. NamepeHmne conpoTuBneHnsa n3onsumm:

a) MOABWXHBLIX W HaNpasBNAOWMX YacTeW, BbIMOMIHEHHbIX W3 OpraHW4eckmx Martepuanos. [lpoussoguTcs
MeraommeTpoMm Ha HanpsixeHune 2500 B.

COFIpOTVIBJ'IeHMG n3onauunm He gormkHO ObITb MEHbLUE 3HAYEHWH, npmBeaeHHbIX HMXe:

HomuHanbHOe HanpsXeHwe BbIKMOYaTeNs, 3-10 15-150 220-
kB 500

ConpoTuBneHue nsonsaumm, MOm 1000 3000 5000
©) BTOPUYHBIX Lienei, aNeKTpoMarHMToB BKIMOYEHUS 1 OTKNoYeHus 1 T.0. MNpounssoaunTca B cootBeTcTBUM € 1.8.37.
2. WcnbiTaHue BBOOOB.
[Mponssoantca B cootseTcTBUM C 1.8.34.
3. OueHKa coCcTOsIHMSA BHYTPUOaKOBOW U30MALMM U M3ONALMM OyroracuTenbHbIX YCTPOWCTB.

OueHka npousBoguTcA y GakoBbIX MaCrsHbIX BblknovaTenen Ha HanpskeHue 35 kB B Tom cnyyae, ecnu npu
n3MepeHun tz & BBOOOB Ha MOSMHOCTHIO COOGpPaAHHOM BblkMtoYaTene NofyyYeHbl NOBbILEHHbIE 3HAYEHWUSI MO CPaBHEHWIO C

HopMamu, npuBeaeHHbIMM B Tab.1.8.30.

BHyTpnbakoBasi M3onaums U U3onsaumua AyroracuTenbHbIX YCTPOMCTB noafiexar CyLUKe, eCnn UCKIoYeHEe BRUSIHUSA
3TOW U30MALMM CHUXKaET U3MEpPEHHBI tg & Gonee Yyem Ha 4% (abcontoTHOe 3HaueHue).

4. /icnbiTaHne n3onauun NoBbILLEHHBIM HaNPs)KeHNEM NPOMbILLIIEHHOW YacTOTbI:

a) m3onAumMM BbIKNoYaTene OTHOCMTENbHO Kopryca Wiv OnopHoW m3onsuun. [Mpou3sBoanTca ANs BbikNoyaTenen
HanpsbkeHvem o 35 kB. WcnbiTatenbHoe HanpspkeHve NS BblknoyaTenen NpYHUMaeTcs B COOTBETCTBUM C AaHHbIMU
Tabn.1.8.16. MNMpoaomknTENbEHOCTL MPUNOXEHNA HOPMUPOBAHHOTO UCMLITATENBLHOTO HANPSHKEHNSA 1 MUH.

Tabnuua 1.8.16

UcnbiTaTtenbHoe HanpsXxeHue HpOMbILLIﬂeHHOﬁ 4acToThbl AN BHELWHEeN n3onsuun annapartoB

WcnbiTaTensHoe HanpsixeHue, KB, Ans annapaTtoB ¢ U3onsiumen
Knacc HOpMarsbHOWM HOpMarsbHOWM obneryeHHon | obnerdyeHHom
HanpsbkeHus, KB | kepamnyeckor | OpraHMYecKkon | KepamuMyeckon | OpraHM4Yeckown
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 - -

AHaJ'IOFVILIHOMy McNblTaHUIO OOJMKHA noaBepraTbCA U3oNAUNA MEXKOHTAKTHbIX pa3pblBOB MacnAHbIX BbIKMoyaTenen 6-
10 kB.



6) M301ALMM BTOPUYHBIX Lienen 1 00bMOTOK ANEKTPOMarHMToB BKITIOYEHUA N OTKITHOYEHUA. 3HayeHne ncnbiTaTenbHOro
HanpskeHns 1 kB. MNpogomKUTENbHOCTb NPUMNOXEHNS HOPMUPOBAHHOMO NCMNbITATENBHOMO HaANPSXXEHUS 1 MUH.

5. VI3M9peHV|e conpoTmeieHnAa NOCTOAHHOMY TOKY:
a) KOHTaKTOB MacnsiHbIX BbIKMoYaTenen. I/Ismepﬂemﬂ conpoTtueneHne TOKOBe,D,yIJJ,eVI CUCTEeMbl Nontoca BblKtovaTens
W OTOEeNbHbIX €ro anemeHToB. 3HadeHue conpoTmMBieHnA KOHTAKTOB MOCTOAHHOMY TOKY [OOJKHO COOTBETCTBOBATb

OaHHbIM 3aBOAa-U3rotoBuUTenA,

6) LYHTMPYIOLUMX PE3UCTOPOB AyroracuTenbHbIX YCTPOMCTB. M3MepeHHoe 3HauyeHWe COMpOTUMBIEHUS LOMMKHO
OTNNYaTbLCSA OT 3aBOACKMX AaHHbIX He Bonee YeM Ha 3%;

B) OOMOTOK 3MNEKTPOMarHUTOB BKMOYEHUS W  OTKIHOYEHUS, 3HAYEeHUEe COMpPOTUBMEHUA OOBMOTOK [OOSMKHO
COOTBETCTBOBATb YKa3aHUAM 3aBOA0OB-U3roTOBUTENEN.

6. \amepeHne BpeMeHHbIX XapaKTepUCTUK BbIKIOYaTENen.

N3mepeHne BpeMeHHbIX XapakTepucTUK NMPOM3BOAMTCA AS BbIKMOYaTenen BCeX KNnaccoB HanpshxeHus. MamepeHne
CKOPOCTU BKIMOYEHUS U OTKIIOYEHWS crieqyeT NPOM3BOAUTL ANA BblknioyaTenen 35 kB 1 Bbllwe, korga 310 TpebyeTcs
WHCTPpYKUMelN 3aBoAda-u3rotoBuTens. VsmepeHHble XapakTepuCTUKW OOIKHbI COOTBETCTBOBaTb YKa3aHWAM 3aBOOOB-

N3roToBUTENEN.

7. WN3avepeHve xopga nOOBWXKHBLIX 4YacTenm (TpaBepc) BbIKMOYaTENs, BXWMa KOHTaAKTOB Mpu  BKIOYEHUW,
OAHOBPEMEHHOCTW 3aMblKaHWNs U pa3MblKaHNsi KOHTaKTOB.

rlOJ'Iy‘-IEHHbIe 3Ha4YeHNA OOKHbI COOTBETCTBOBATb YKa3aHUAM 3aBOAOB-U3rOTOBUTENEN.
8. lNposepka pPerynmpoBOYHbIX N YCTAHOBOYHbIX XapakKTepUCTUK MexaHn3mMmoB, NnpneoaoB U BbIKMOYaTeNnen.

MpounssoanTca B 06bEME 1 N0 HOPMaM MHCTPYKUMIA 3aBOAOB-M3rOTOBUTENEN U NAcnopTOB A1 KaXA40ro TMna npmveoaa
1 BbIKMOYaTens.

9. MpoBepka AeNCTBUA MexaHnama CBOGOAHOro pacLenneHus.

MexaHnam cBoGogHoOro pacuenneHna npuBoda AOJMKEH MO3BOJIATb NPOM3BOAUTL onepaunn OTKIMIOYEeHUA Ha BCEM
XO[e KOHTakKToB, T.e. B NNto6oi MOMEHT OT Havyana onepauunn BKINKO4YeHUA.

10. NpoBepka MMHMManNbLHOrO HanNpsKeHus (AaBneHusi) cpabaTtbiBaHUS BbiKMoYaTenen.

MpoBepka MUHUMAanNbLHOIO HanpsixeHust cpabaTblBaHWSI MPOM3BOAMTCS NOMOMOCHO Y BbIKMKOYATENEN C MOMOMOCHLIMU
npuBoOamMu.

MuHUManbHOoe HanpsbkeHue cpabaTbiBaHWs [OJKHO COOTBETCTBOBATb HOpPMaM, YCTAHOBMEHHbIM 3aBojaMu -
M3roTOBUTENSAMU BblkNovaTenen. 3HavyeHne paerneHusi cpabaTbiBaHMS MHEBMOMPMBOAOB AOMKHO 6biTb Ha 20-30%
MeHbLLE HKHEro npeaena paboyero AaBneHus.

11. WcnblTaHune Bbikno4aTenen MHOroKpaTHbIMU 0NpoGoBaHNAMMN.

MHorokpaTHble onpoGoBaHNs BbIKMOYaTENEN - BbINOSIHEHME OnepaLmii BKITIOYEHUS U OTKITHOYEHMST U CIOXKHbIX LIMKIOB
(BO 6e3 Bbigepxku BpeMeHn obsizaTenbHbl Ans Beex BbiknovaTenen; OB n OBO o6sa3aTenbHbl AN BbiKMYaTenen,
npenHasHayeHHbIX Ans paboTel B pexume AlB) gomkHbl NPoM3BOAUTLCS NMPU HOMUHANMBHOM HaMpPsXKEHUM Ha BbIBOAAX
3NeKTpoMarHMToB. Yucrno onepaumii M CROXHbIX LMKNOB, MoAnexawmux BbINOMHEHUIO BblKNOYaTenem, OOMKHO
COCTaBnATh:

- 3-5 onepauunii BKINOYEHNS U OTKITIOYEHWS;

- 2-3 uMKna Kaxaoro Buaa.

12. NcnbiTaHne TpaHcopmaTopHOro Macrna BblknovaTenen.

Y 6akoBbIX BbIKMOHMaTENEN BCEX KNAcCOB HaNpshXeHUn 1 Manoob6beMHbIX Bblkntodatenen 110 kB v Bbiwe ncnbiTaHne
Macra npov3BOANTCS 4O 1 MOCe 3anuBK1 Macna B BbIKIHOYaTENW.

Y ManoobbemHbix Bblkntovatenen Ao 35 kB macno ucnbiTbiBaeTcs OO 3anvBKA B AyroracuTenbHble Kamepbl.



WcnbiTaHne macna nponsBoauTCst B COOTBETCTBMM ¢ Tabn.1.8.33 nn.1, 3, 4, 5.

13. UcnblTaHne BCTPOEHHLIX TpaHcdopMaTopoB Toka. [Nponssoantca B cooTBeTcTBumM ¢ 1.8.17.

1.8.20. Bo3ayuwHble BbIKNOYaTenm
1. UamepeHne conpoTmBneHns n3onsauun:

a) OMOpPHbIX N3ONATOPOB, N3ONATOPOB racuUTEmNbHbLIX KaMep U OTAenuTEnen, N3oNUPYILWMX TAr 1 BO3AYyXONPOBOAOB
BbIKMOYaTeNen BCex KnaccoB HanpsbkeHwn. MNpon3soanTca MeraoMMeTpoM Ha HanpsbkeHue 2,5 kB.

B cny4yae HeobxoamMmocTn n3mepeHune conpoTmBIieHNA U30NALUN OMOPHbIX U30JTATOPOB, U30NIATOPOB raCUTESIbHbIX
Kamep u otgenurenen cnenyet npon3sognTb C YCTaHOBKOW OXpPaHHbIX KOSeL, Ha BHELLUHEN NOBEPXHOCTH.

ConpoTuBneHne n3onsauum A0MKHO ObiTb HE HXKE 3HAYeHWU, NpuBEeAEHHbIX B Tabn.1.8.17.
Tabnuua 1.8.17

HanmeHbluee gonycTumoe conpoTMBIIEHME ONOPHOMN U3ONALIMU U N3ONSALIMKN NOABUXKHbIX
YyacTer BO3AYLIHbIX BbIKNOYaTenemn

McnbiTyembli 06BbEKT ConpoTtueneHue nsonsaumm, MOm, npu
HOMWHaNbHOM HanpsHKeHUN BbiKtovaTens, kB

o 10 15-150 220 v BbllLe

OnopHbIN N30NATOP, BO3AYXONPOBOS, 1000 3000 5000
n Tara (Kaxgoe B OTAENbHOCTH),
N3roToBneHHble U3 chapdgopa

6) BTOpUYHBIX Liene, 0OMOTOK 3NEKTPOMarHMTOB BKIOYEHUST U OTKMoYeHus. MNpoun3soanTtcsa B cootBeTcTBUM € 1.8.37.

2. VicnblTaHWe NOBbILWEHHBIM HAMPSXXEeHWEM NPOMBbILLIEHHOW YacToThbI:

a) mnsondumn BblkmovaTenen. Ob6ssatenbHo Ang Boiknoyatenen o 35 kB. OnopHyto dapdopoByio n3onaumio
BbIKIIOYATENEN cneayet WCMbITbiBaTb MOBbLILEHHbIM HAMpshXXeHWEeM MNPOMBbILUNIEHHON 4acToTbl B COOTBETCTBUMU C
Tabn.1.8.16. NpoaomKMTENbHOCTL NPUNOXEHMSI HOPMUPOBAHHOTO UCTbITATENBHOMO HANPSPKEHUST 1 MUH.

©0) M3onsauUM BTOPUYHBIX Liener 1 06MOTOK anekTpomMarHuToB ynpasneHus. NMponssoautcst B cootBeTcTemmn ¢ 1.8.37.

3. 'amepeHune conpoTmBneHns MOCTOSHHOMY TOKY:

a) KOHTAKTOB BO3AYLUHbIX BbIKOYATENEW BCEX KIACCOB HanpsikeHusi. M3MepeHuto noanexuT CconpoTUBMEHUE

KOHTAKTOB KaXoro arieMeHTa racutenibHOM Kamepbl, OTAEeNUTENst B OTAeNbHOCTU. Hanbonblune gonyctumble 3HaYeHUs
COMNPOTMBIEHUS KOHTAKTOB BO3AYLUHbIX BblKINtoyaTenemn npmeeaeHsl B Tabn.1.8.18.

Tabnuua 1.8.18

npeﬂeﬂbele 3Ha4YeHus COHpOTMBﬂeHMﬁ MNOCTOAHHOMY TOKY KOHTAKTHbIX CUCTEM
BO3AYLWHbLIX BbIKNO4YaTenen

Tun BbIKNOYaTENS ConpoTtuenexue
KOHTypa norntoca, MkOMm,
He Gonee

BBH-330-15 460




BB-330b 380
BB-5006 500
BBB-110, BBBM-1106, BBBK-110B 80
BBO-220b, BBEK-2206 300

600
BBB-500A 900
BBB-750A 1200
BHB-330-40, BHB-330-63, BHB-500-40, BHB-500-63 150
BHB-750 230

MpumevaHns:

1. MpegenbHble 3Ha4YeHWs COMPOTMBMEHWA OOHOrO 3MeMeHTa (paspbiBa) racMTEnbHOW Kamepbl M OTAeNUTENnsa u
O[HOro AyroracutenbHOro ycTponcTea Moayns: Boikntoyatenen cepum BBH - 20 mkOm, cepun BBY, BBE, BB/, BBEK -
80 mkOM, cepuun BHB - 70 mkOm.

2. Y Bblknoyatenen Ttuna BB HanpspkeHnem 330-500 kB 3HauyeHuMs COMpoOTMBIIEHWM Criegylowmx Y4acTKOB
TOKOBEAYLLMX KOHTYPOB HE AOMKHbI NPEBbILLATH:

50 MkOM - ansi WWH, COeaNHSAIOLLNX racUTENbHYIO0 KaMepy C OTAENEHMEM;
80 MkOM - Ans WWHbI, cCoOeanHsaLWEeN ABe NONoBMHbLI OTAENUTENS;
10 mkOM- ons nepexoga ¢ annapaTHOro BbiBOAA OTAENUTENS HA COEANHUTENBHYIO LLMHY.

3. 3HayeHuss conpOTMBMNEHUI KaXAOro paspbiBa AyroracutenibHOro yctpomncrtsa Bbikntovatenen 330-750 kB cepum
BHB He gomkHbl npeBbiwaTh 35 MkOM.

©) OOMOTOK 3MEKTPOMAarHUTOB BKITIOYEHUS M OTKIIOYEHUSA BbIKMOYATENen. YCTaHaBnNuBaeTCA ONS KaXdoro tuna
BbIKITlOMaTENen cornacHo JaHHbIM 3aBOa-U3roToBUTENS.

B) pes3ynbTaTbl U3MEPEHWA COMPOTUBIIEHUS JNIEMEHTOB AeNnuUTenei HanpskeHus M LYHTUPYIOLIMX Pe3ncTopoB
JOMKHbI COOTBETCTBOBATL 3aBOACKMM HOpMaM, NpuBeaeHHbIM B Tabnuue 1.8.19.

Tabnuua 1.8.19

HOpMMpyeMble 3Ha4YeHus COHpOTMBﬂeHMﬁ MNOCTOAHHOMY TOKY OMNY€CKUX aenuTenen
HanpsXXeHuAa U WWyHTUpPpyrLwmnx peamctopoBe

Twun BbikNtoyaTens ConpoTnBneHns OgHOro
anemeHTa, Om

BBH-110-6 1505
BBLL-1105, BBLL-1505 150% _,
BBH-154-8, BBH-220-10, BBH-220-15, BBH-330-15 15000150
BB-330, BB-500 14140140
BBY-35 4,6-0,25

BBY-110b6 5+0,3 (HWXHWMIA MOOYINb)




100+£2 (BepxHUM
MoAynb)
BBB-110, BBB-220b 100+2
BBBM-110B6, BB[1-2206 50+1
BBBK-1106, BBBK-2206 47,5+1 05
BHB-330-63, BHB-500-63 +1
757 5

Mpumevarnne. CONPOTUBNEHNA  LUYHTUPYIOLWMX PE3UCTOPOB, MNOAMEeXawmnx YyCTaHOBKE Ha OQHOM  Montoce
BbIKNtOYaTeNs, He AOMMKHbI OTNYATLCA ApYr OT Apyra 6onee yem gonyckaeTcs 3aBOACKON MHCTPYKUMEN.
4. MNMpoBepka xapakTepUCTKK BbIKNOYaTENs.

XapakTepuCTMKM BbIKMAOYaTENS, CHATbIE MPU HOMUHANBbHOM, MUHUMArbHOM WU MakCcMManbHOM pa60‘-IVIX AaBleHnAax
NpU NPOCTbIX onepaunax n CroXHbIX UMKNax, AOJKHbl COOTBETCTBOBATb AaHHbIM 3aBO4a-N3rotoBuTena.

5. NpoBepka MUHUMANbHOIO HaNPSXKEHNs Cpa6aTblBaHMﬂ BblKNto4YaTensa.

OneKkTpomMarHWTbl ynpaBreHust BO3OyLHbIX BblkMovaTenen OormkHbl cpabaTbiBaTb Mpu HanpsbkeHun He Gonee
0,7 U, NPY MUTAHMM NPUBOAA OT MCTOYHMKA MOCTOSIHHOrO Toka U He Gonee 0,65- U, npu nutaHum ot cetu

NnepemMeHHOro Toka 4epes3 BbINpSIMUTENbHLIE YCTPOWCTBA M Haubonblwem pabovyem [aBneHWM CXaToro BO3dyxa B
pesepByapax BblkntovaTens. HanpsikeHne Ha aneKkTpoMarHuTbl JOIMKHO NoAaBaTbCsl TOMYKOM.

6. NcnbiTaHne BbIKNOYaTeNs MHOFOKPATHBIM BKIIOYEHMEM M OTKITHOYEHNEM.

KonnyectBo onepauuii U CrOXHbIX LMKIOB, BbINOMHAEMbIX KaXAbIM BbIKMNoYaTeneM, ycTaHaBMMBaeTCsl COMMacHo
Ta6n.1.8.20.

Tabnuua 1.8.20

YcnoBusa n yncno onpoboBaHuil BbiKovaTenenm npu Hanagke

Onepauunst unu Lukn [asnenune npu HanpsikeHusa Yucno
onpo6oBaHuK Ha BblBOAAX onepauui
W LIMKIOB
1. BkntoveHune HaunmeHbluee HomunHansHoe 3
cpabaTbiBaHve
2. OTKnNtoYeHne To xe To xe 3
3 BO " n 2
4. BknioveHune HaunmeHbluee paboyee " 3
5. OTknoyeHne To xe " 3
6 BO n n 2
7. BknoyeHune HomuHanbHoe " 3
8. OTKnoyeHne To xe " 3
9 OB " n 2
10. BknioveHune HaunbGonbliee paboyee |0,7 HOMUHANBHOIO 2




11. OTKNOYEHNE To xe To xe 2

12. BO " HomuHanbHoe 2
13. OBO " To xe 2
14. OBO HanmeHbluee gns AlNB " 2

Mpumeyanme. lMpu BbINOMHEHMU oOMNepauuMil U CIOXHbIX UUMKMOB (nNn.4-9,12-14) OomkHbl ObITb CHATbI 3a4yeTHble
ocumnnorpammbl.
7. VicnblTaHWe KOHAEHCATOPOB AenuTernen HanpsXxeHNs BO3ayLUHbIX BbIKIlo4aTenen.

Mpounssoauntca B cootBeTcTBUM ¢ 1.8.30.

1.8.21. dnerasoBble BbIKNOYaTenum
1. iamepeHne conpoTMBNEHNS N30NALIMN BTOPUYHBIX Lienen 1 0OMOTOK 3NEKTPOMAarHMTOB yrpaBrieHusl.
M3amepeHne JOmMKHO BbINOMHATLCA COrNacHo ykasaHuam pasgena 1.8.37.
2. NcnblTaHne n3onsauum BeiknoYaTens.
2.1. WcnbitaHne u30onAumMn AOMKHO BbINOMHATLCS HaNpshKeHWEM MPOMBILLNIEHHOW YacToTbl cornacHo Tabn.1.8.16.
[onyckaeTcss He NMpPOWM3BOAUTbL WUCMbITAHWE BbIKMOYATENEN, 3amnofIHEHHbIX 3flera3oM Ha 3aBOAEe-U3roToBUTENE U He

noanexawunx BCKpPbITUO B TE4YEHNE BCEro CpokKa CJ'Iy)K6bI.

2.2. VicnblTaHne u30MAUMM BTOPWUYHBIX Lenei U 0BMOTOK 3MeKTPOMarHWTOB YMpaBfieHWUs OOSXHO BbIMOMHATLCA B
COOTBETCTBWM C yKa3aHusmu pasgena 1.8.37.

3. NamepeHune conpoTmBneHns MOCTOSHHOMY TOKY.

3.1. N3amepeHune conpoTmBrieHnst rmaBHon Lenu. ConpoTUBIEHNE MMAaBHOW LIENU AOMKHO M3MEPSATLCS Kak B LENTIOM
BCEro TOKOBEAYLLEro KOHTypa Nostca, Tak 1 OTAENbHO Kaxaoro pa3pbiBa AyroracutenbHoro yCTponcTea.

M3mepeHHble 3Ha4YeHnst 4OMMKHbI COOTBETCTBOBATL HOPMaM 3aBOLa-U3roTOBUTENS.

I/Ismepeva He Npoun3BodATCca y BbIKIIOYATENEW, 3anONHEHHbIX 3N1era3oM Ha 3aBOAE-M3rOTOBUTENE M HE Noanexalnx
BCKPbITUIO B TE4YEHNE BCEro CpokKa CJ'Iy)K6bI.

3.2 VilsmepeHne conpoTMBrneHnss OOMOTOK 3MeKTPOMarHUTOB ynpasneHns U Jo6aBOYHbIX PE3UCTOPOB B WX LEMW.
N3mepeHHble 3HaYeHNs CONPOTUBNEHNI AOMMKHLI COOTBETCTBOBaTbL HOPMaM 3aBO4a-N3roToBUTenNs.

4. lMpoBepKka MUHUMAIbHOIO HaNpPsKeHUs Cpa6aTblBaHVI$| BbIKIto4yaTenen.

Bbikntouatenu OomkHbl cpabaTeiBaTe Npy HanpsbikeHuu He Gonee 0,85- T, Mpu nuTaHMM npuBoga OT WUCTOYHMKA
NOCTOsiHHOrO Toka; 0,7- U, NpW NUTaHMM NprvBoAa OT CeTV NepeMeHHOro TokKa Npy HOMMHANIbHOM AaBMNeHun arerasa B

NOMOCTAX BbIKMOYaTENs U HanbosbwemM paboyem AasneHun B pesepeyapax npueoga. HanpsskeHne Ha anekTpoMarHuTbl
[OJMKHO MOAABAaTLCS TOMYKOM.

5. VicnblTaHWe KOHAEHCATOPOB AenuTenen HanpskeHus.

McnblTaHnsa AomKHbI BbINOMHATLCA cornacHo ykasaHuam 1.8.30.

3HayeHne N3MepeHHOM eMKOCTM A0MKHO COOTBETCTBOBATL HOpMe 3aBoaa-U3roToBUTENS.
6. MpoBepka xapakTepuCTUK BbIKITYaTENS.

I'Ipvl npoBsepke paGOTbI anerasoBblX BbIKlOYaTenen AOMKHbI onpenendaTbCAa XapakTepucTtukuy, npeanncaHHble
3aBOACKUMU UHCTPYKUNAMMWN. PeSyJ'IbTaTbI npoBEPOK U I/I3MepeHMl71 OOJDKHbl COOTBETCTBOBATL NMACNOPTHLIM AAaHHbIM.



7. VicnbiTaHne BbIKOYaTENEN MHOTOKPaTHLIMK ONPOGoBaHNAMU.

MHorokpaTHble onpoboBaHWA - BbINOMHEHWE OMepaLMin BKIIOYEHWS WM OTKIIYEHUS WM CRoxHbIX uuknos (BO 6es
BblAEPXKA BpeMeHW Mexgy onepauusmn - Ans Bcex Bboikmouvatenen; OB u OBO - pgna  Bbiknovartenen,
npeaHasHayYeHHbIX Ans paboTtbl B pexvme AlB) - AomKHBI NPOU3BOAUTLCA NPU PAsNUYHbIX AaBNEHUSX CKaToro Bo3ayxa
B MPUBOAE W HanNpPsiKEHUAX Ha BbIBOAAX 3NEKTPOMAarHUTOB YMNpaBrneHWs C Lenbio MPOBEPKU UCMPaABHOCTU AEeNCTBUS
BblkMovaTenen cornacHo Tabnuue 1.8.20. [lpousBogsaTcs npM  HOMWHANBHOM  HampshKeHWM Ha  BbiBOAaX
SMNeKTPOMarH1MToB NPMBOAA UMW NPU HOMUHANLHOM AaBNeHun CxxaToro Bo3ayxa npuMeoja.

Yucno onepauuii n CNOXHBIX LIMKMOB, MOASIEXALLMX BbINOMHEHWIO BbIKOYaTenem, 4OMKHO COCTaBNATh:

- 3-5 onepaumi BKNIOYEHNS U OTKINIOYEHMS;

- 2-3 uMKna Kaxagoro Buga.

8. MNpoBepka repMeTNYHOCTHU.

[MpoBepka repmMeTU4HOCTM NPOU3BOAUTCA C MOMOLLBID TeyeuckaTtens. lNpu ucnbiTaHMM Ha repMeTU4HOCTb uynom
Teyenckartensa O6CJ'Ie,EI,yPOTCF| MecTa yrIJ'IOTHeHVII7I CTbIKOBbIX COEMHEHUI N CBaPHbIX LLUBOB BbIKNOYATENS.

Pe3yanaT UcnblTaHMA Ha repMeTn4HOCTb CHUTaAEeTCA yOOoBNETBOPUTENIbHbIM, €Clin Tedeuckatesnlb He NoKa3blBaeT
YTE4KN. VcnbiTaHne npoun3sBogmnTcAa Npu HOMMHaNbHOM OaBleHUK anerasa.

9. MNMpoBepka cogepxaHus Brarv B anerase.

CofepxaHue Bnarv B arnerase onpefensetcs nepef 3anoflHeHMEM BblKNoyaTens aferasoM Ha OCHOBaHWM
N3MepeHnsi TOYKM pockl. TemnepaTtypa TOUKM pochl anerasa AomkHa ObiTb He Boilwe MuHyc 50 °C.

10. MicnblTaHe BCTPOEHHBIX TpaHCOPMaTOPOB TOKA.

McnblTaHmsa AomkHbl BbINMOMHATLCA B COOTBETCTBUM € ykadaHuammn 1.8.17.

1.8.22. BakyyMHbIe BbIKnoYaTenu
1. iamepeHne conpoTMBNEHNS N30NALMN BTOPUYHBIX Lienen 1 06MOTOK 3MeKTPOMarHMTOB ynpaBneHust.
M3mepeHre npon3BoanTCS COrnacHo ykasaHuam pasgena 1.8.37.
2. VicnblTaHve u3onsiLmmn NOBbILLEHHBIM HanpshkeHnem vyactotsbl 50 M.
2.1. VcnbiTaHne n3onsaunm BelKNoYaTens.
3HayeHVe NCMbITAaTENbHOMO HaNPSHKEHWSA NPUHUMAETCS cornacHo Tabn.1.8.16.
2.2. VicnbiTaHne n3onsumMm BTOPUYHbIX Lenen 1 06MOTOK 3MeKTPOMarHMTOB yrpaBneHust.
McnbiTaHna npom3BoasaTcsa cornacHo ykasaHuam pasgena 1.8.37.
3. MpoBepka MUHMMANbLHOrO HaMNpPsKeHUs cpabaTbiBaHUSA BbIKITHOYaTENS.
OnekTpoMarHuTbl ynpasneHus BakyyMHbIX BblKrodaTenemn OOMKHbI cpabaTbiBaTh:

- 3NEKTPOMArH1Thbl BKIIOYEHUS NpyW HanpsbkeHnn He Gonee 0,85 Uy

- ONNIEKTPOMAarHmnTbl OTKIMKOYEHNA Npn HanpsaXxeHnn He 6onee 0,7- UmM_ .

4. AcnbiTaHne BbIKto4aTeNnemn MHOroKpaTHbIMM OﬂpOGOBaHMﬂMM.

Yucno onepauw?l N CNOXHbIX LUMKNOB, noanexalwlnx BbINOJIHEHUIO BbIKIto4YaTenem npm HOMUHaNbHOM HanpAXeHUn Ha
BbIBOAAX 3JIEKTPOMArHMToB, AOJIKHO COCTaBATb:



- 3-5 onepauunii BKINOYEHUS N OTKIMIOYEHNS;
- 2-3 uukna BO 6e3 BbigepXkn BpeMeHn mexay onepaumsimu.

5. VlsmepeHme conpoTmBneHna noCTOAHHOMY TOKY, WU3MepeHWe BpPEeMEHHbIX XapaKTepucTtuk BbIKMtoYaTenemn,
n3amepeHune xoga noaBmMXKHbIX yacTten n OAHOBPEMEHHOCTUN 3aMblKaHNUA KOHTAKTOB.

MpownssoanaTcs, ecnu 310 TpebyeTca NHCTPYKUMEN 3aBOAA-U3rOTOBUTENS.

1.8.23. Bbiknto4vaTenu Harpy3ku
1. iamepeHne conpoTMBNEHNS N30NALMN BTOPUYHBIX Lienen 1 06MOTOK 3reKTPOMarHMToB ynpaBneHust.
Mponssoantca B cootseTcTBUM ¢ 1.8.37.
2. VicnblTaHWe NOBbILLEHHbIM HanpsXXeHWeM NPOMbILLNEHHOW YacTOThbI:
a) nsonauum BelknvaTensa Harpysku. NMpoussoagumTca B cooTBeTCTBMM € Tabn.1.8.16.;
0) M3onNsauuM BTOPUYHBIX Liener n 06MOTOK 3nekTpomMarHuToB ynpasneHus. NponssoamTcs B cootBetcteum ¢ 1.8.37. 3.
3. NamepeHune conpoTMBneHns MOCTOSAHHOMY TOKY:

a) KOHTaKTOB BbIkItovaTens. Mpon3BoanTca n3MepeHne ConpoTUBMNEHUSA TOKOBEAYLLEN CUCTEMbI MOMKCa U KaXaoun
napbl paboynx KOHTaKToB. 3Ha4YeHNe CONPOTUBMNEHUS AOMKHO COOTBETCTBOBATL AaHHbIM 3aBOAA-M3rOTOBUTENNS;

6) 0OMOTOK 3NEKTPOMAarHUTOB ynpaBneHus. 3HayeHne CONpPOTMBIEHUS OOMMKHO COOTBETCTBOBATb AAHHbIM 3aBoja-
N3roTOBUTENS:

4. MNpoBepka oencTBmsa mexaHnaMa cBob60o4HOro pacueneHus.

MexaHunam cBobogHoro pacuenneHus nposepsietcs B paboTe B cootBeTcTBuM ¢ 1.8.19, n.9.
5. MNMpoBepka cpabaTtbiBaHNS NpMBOAA MPU NMOHMKEHHOM HaMNPSKEHNW.

Mpownssoantca B cooteetcTBum ¢ 1.8.19, n.10.

6. VcnbiTaHue BbIkNoYaTENst HArpy3Kkn MHOrOKpaTHLIM ONpoboBaHMEM.

MpounssoanTcsa B cootBeTcTBUM ¢ 1.8.19 n.11.

1.8.24. PazbeguHutenun, otaenutenun n KOpoTKko3ambiKaTenm
1. UamepeHne conpoTmBneHns n3onsauun:

a) NOBOAKOB W TSI, BbINOSIHEHHbIX U3 OpraHNYeckux Matepuanos. [pon3BoaMTCA MEFAOMMETPOM Ha HanpshkeHune 2,5
kB. ConpoTtuBrneHne ns3onsauum AomkHO ObITb He HUXKe 3Ha4YeHUI, NpuBeaeHHbIX B 1.8.19, n.1a;

6) MHOroaneMeHTHbIX n3onsaTopos. MNpounssoanTcs B cootBeTcTBUM C 1.8.35;

B) BTOPMYHBIX Lienen n 06MOTOK 3reKTpoMarHMToB ynpaeneHus. MNponssoguTtcsa B cootBeTcTBUM € 1.8.37.

2. VicnblTaHve NOBbIWEHHbIM HaNPsXXeHWEM NPOMBILLIEHHON YacToThl:

a) M3onaAunM pasbequHUTENEN, OTAENUTENEN N KOPOTKO3aMblkaTenei. MponssBoauTcst B COOTBETCTBMM C Tabn.1.8.16;
©0) M3oNsaUUM BTOPUYHBIX Liener 1 06MOTOK aNekTpomMarHuToB ynpasneHust. MponssoauTcst B cootBeTcTemmn ¢ 1.8.37.
3. NamepeHune conpoTmBneHns MOCTOSSHHOMY TOKY:

a) M3MepeHue [OOJPKHO BbIMOMHATLCA MEeXAy ToYKamMy "KOHTaKTHbIA BbIBOA - KOHTAKTHbIM BbiBOA". PesynbTathl



I/I3MepeHVI17I COI'IpOTVIBJ'IeHI/II;I OOJKHbl COOTBETCTBOBATL 3aBOACKMM HOpMaM, a npu UX oTCyTCTBUU - OAHHBbIM Tabn.1.8.21;

6) 0OMOTOK ANEeKTPOMarHnToB ynpaslieHUA. 3HauyeHus conpoTtueBneHnsa 0OMOTOK JOJMKHbI COOTBETCTBOBATH AaHHbLIM
3aBOJOB-U3rOTOBUTENEN.

Tabnuua 1.8.21

Hanbonblee gonyctumoe conpoTuBrieHne NOCTOAHHOMY TOKY KOHTaKTHOW CUCTEMbI
pasbeauHuTenen n otgenuTenen

Tun HomunHansHoe HomuHanbHbIn TOK, |  ConpoTuBneHue,
pasbeanHuTens HanpsbkeHue, kB A MKOM
(oToenutens)

POH3 500 2000 200
PJTH 35-200 600 220
600 175
OcrTanbHble TUMbl | Bce knaccbl HanpsikeHus 1000 120
1500-2000 50

4, I/IamepeHme BbITArMBaOLKNXCA yCI/IJ'II/IPI NOABWMXHbIX KOHTAKTOB U3 HEMOABWXHbIX.

MpoussoauTtca y pasbeguHutenen wn otgenutenen 35 kB. M3amepeHue 3HaYeHUs BbITAMMBAIOWMX YCUNUA Mpu
06€e3XNMPEHHOM COCTOSIHUN KOHTaKTHbIX MOBEPXHOCTEN AOMKHbI COOTBETCTBOBATb AaHHLIM 3aBOAA-U3rOTOBUTENS.

5. MpoBepka paboTbl pasbeanHUTENS, OTAENNTENS U KOPOTKO3aMblKaTensi.

AnnapaTbl C py4HbIM ynpaBneHueM AOMmkHbI OblTb NPOBEPEHbI BLINOIHEHUEM 5 onepauuii BKNOYeHUst U 5 onepauuii
OTKITOYEHMS.

Annapatbl ¢ ANCTaHUNOHHbLIM ynpasneHnem OOJDKHbI ObITb Takxke NPOBEpPEHbI BbINOSIHEHMEM 5 onepaunii BKIOYEHMWS
M TaKoro e 4ucrna onepauuri OTKIYEHUS MNpu HOMUHANbHOM HanpsKeHUW Ha BbIBOAX 3MEKTPOMArHUTOB U
anekTpogBuratenemn ynpasneHua.

6. OnpegeneHe BpeMEHHbIX XapaKTePUCTUK.

I'Ipomsao/qmcn Yy KOpOTKOSaMbIKaTeJ‘IeIﬁ npu BKNHOYEHUN N 'y otaenutenen Npn OTKIKOYEHUN. M3MepeHHbIe 3Ha4YeHund
OOJ1KHbl COOTBETCTBOBATb AaHHbLIM 3aBOa-U3rotoBUTENA.

7. MpoBepka paboTbl MEXaHNYECKOWN BIIOKMPOBKN.

BriokMpoBka He [OMKHa MO3BOMATb ONEPUPOBaHME FMaBHLIMWM HOXaMW MPU BKIIOYEHHbBIX 3a3eMMSAOLWMX HOXaX, U
HaobopoT.

1.8.25. KomnnekTHble pacnpeaenuTenbHble YCTPOUCTBA BHYTPEHHEN U HAPYXKHOMN
yctaHoBku (KPY un KPYH)

Hopwmbl ncneitatuii anemeHToB KPY: MacnsHbIX BbIKItovaTenen, nsmepuTernbHbIX TpaHCchopmMaTopoB, BbiKnovaTenemn
Harpyskn, BEHTUNbHbLIX Pas3psOHUKOB, MpefoxpaHvuTenen, pasbeuHUTENen, CUNnoBbIX TpaHcOPMaToOpoB WU
TpaHchOpMaToOpHOro Macra - NpUBeAieHbl B COOTBETCTBYIOLMX Naparpadyax HacTosILLen rmasbl.

1. iamepeHre conpoTmBneHns n3onsauun:

a) nepBuYHbIX Lenen. [NponsBoamTca meraoMMeTpoM Ha HanpsbkeHue 2,5 kB.



ConpoTuBreHne U3onsauMn NoIHOCTbIO COBpaHHbIX NepBuYHbIX Lenelt KPY ¢ ycTaHOBMNEHHbIM B HUX 06opyaoBaHUEM
1 y3namu JoSKHO ObiTb He MeHee 100 MOwm.

Mpu HeyooBNETBOPUTENBHBIX Pe3yrbTaTax UCNbITAHWUI N3MEPEHNE CONPOTUBIIEHUS NMPON3BOAUTCS NO3ANIEMEHTHO, MpU
3TOM COMPOTUBIIEHNE W3ONSALMN KaXOoro anemMeHTa [OIMKHO ObiTb He mMeHee 1000 MOM; mcnbiTaHWe KOMMIEKTHbIX
pacnpegenuTenbHbIX YCTPOWUCTB, 3arnofiIHEHHbIX 3riera3oM Ha 3aBOoAe-M3roToBUTENE W He noanexawiux BCKPbITUIO B
TeyeHune BCEero cpoka cnyxobbl, He Npon3BoaunTCS;

©) BTOpMYHbIX Lenei. [NponssoanTcss MeraoMmmeTpoM Ha HanpsxeHue 500-1000 B.

ConpoTuBMeHNe M30MALNM KaXaoro NpucoefuMHEHNST BTOPUYHBIX Lienen co BCeMM MPUCOeUHEHHbIMWU annapaTamm
(pene, npubopamu, BTOPUYHbIMU 0OMOTKaMN TpaHCopmMaTopoB TOKa M HanNpsXKEHWUst U T.M.) JOIMKHO ObiTb He meHee 0,5
MOwm.

2. VicnblTaHWe NOBbILLEHHbIM HanpsXXeHWeM NPOMbILLNEHHOW YacTOThbI:

a) usongaumm nepsuuHbIX Lenen aueek KPY n KPYH. WcnbitatenbHoe HanpsbkeHWe MOMHOCTbO CMOHTMPOBAaHHbLIX

aveek KPY n KPYH npu BkayeHHbIX B paboyee NonoXeHne Tenexkax n 3akpbiTbiX ABEPSAX yka3aHo B Tabn.1.8.22.

Tabnuua 1.8.22

UcnbiTaTenbHOE HanpsXkeHne NPOMbILLNIeHHOW YacToTbl usonauum avyeek KPY n KPYH

Knacc McnbiTaTensHoe HanpsxeHve, KB, syenkn ¢ nsongaumen
HanpspKeHus,
kB
KepamMuyeckomn 13 TBepAbIX OPraHN4ecKknx
maTtepuanos
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 npUNoXeHna HOpMMPOBAHHOIO UCMNbITATESNIbHOIO HaNpAXXeHna 1 MUH;

6) wusonNAUMM BTOPWUYHBLIX Leneil. [MpoussoauTca HanpsbkeHnem 1 kB. [poaormKMTeNbHOCTb  MPUIOXEHUS
HOPMUWPOBAHHOIO UCTILITATENBHOIO HaNPSXKEHUS 1 MUH.

3. NamepeHune conpoTueBneHns MOCTOAHHOMY TOKY.

ConpoTtuBrieHne pa3beMHbIX M GONTOBLIX COEOMHEHWI MOCTOSHHOMY TOKY AOIDKHO ObiTb He Gonee 3HaveHWn,
npvBeaeHHbIX B Tabn.1.8.23.

Tabnuua 1.8.23

[onycTumble 3Ha4YeHUs CONPOTUBIIEHUA NOCTOAHHOMY TOKY anemeHToB KPY

| iamepsiemblit anemeHT* | JonycTumMmble 3Ha4YeHUs ConpoTUBIEHNS] \



1. BTblYHble KOHTaKTbl|[ONyCTUMbIE 3HAYEHUSI COMPOTUBIIEHUS] KOHTAKTOB MPUBEAEHbLI B
NnepBUYHON LIENU 3aBOACKMX  WMHCTPYKUMsAX. B cnyvasdx, ecnu  3HayeHus
COMPOTMBIIEHNST KOHTAKTOB He MNpMBEAEHbl B  3aBOACKMX
WHCTPYKLMAX, OHW JOIXKHBI ObITh He 6onee:

nnsa koHTtaktoB Ha 400 A - 75 mkOwm;

ans KoHTakToB Ha 630 A - 60 MkOM;

ans koHTaktoB Ha 1000 A - 50 MkOwm;

ans kKoHTakToB Ha 1600 A - 40 mkOw;

ans koHTakToB Ha 2000 A u Bbiwe - 33 MKOwM;

2. CBasb 3asemneHus He 6onee 0,1 Om
BbIABWXHOIO 3remMeHTa
C Koprnycom

* AamepeHune BbINOMNHAETCS, €CN NO3BONsieT KOHCTPyKUns KPY.
M

4. MexaHn4eckune UcnbITaHus.
[MponsBoaaTcst B COOTBETCTBMU C MHCTPYKUUSIMU 3aBOAA-M3roToBUTENSA. K MEXaHUYECKMM UCTbITaHUSIM OTHOCATCS:

a) BKaTbiBaHWe W BblKaTblBaHWE BbIABWXHbIX 3MEMEHTOB C MPOBEPKOW B3aUMHOIO BXOXAEHUS pPa3beOUHSIoLWNX
KOHTaKTOB, a Takke paboTbl LUTOPOK, HNIOKMPOBOK, PMKCATOPOB U T.M.;

©0) npoBepka paboTbl M COCTOAHUSA KOHTAKTOB 3a3EMIISOLLEr0 pa3beaUHUTENS.

1.8.26. KomnnekTHbIe TOKONPOBOAbI (LULMHONPOBOALI)

O6bem 1 HOpMbI UCTIbITaHWUIA 06OPYAOBAHMS, MPUCOEAMHEHHOTO K TOKOMPOBOAY U LUMHOMNPOBOAY (reHepaTtop, CurioBble
1 n3MepuTenbHble TpachopmaTopbl U T.M.), NpUBeAeHbl B COOTBETCTBYIOLLMX Naparpadax HacTosiLLe rmasbl.

1. VicnbiTaHye NOBbILLEHHBIM HAMPSPKEHNEM NMPOMBILLIEHHON YaCTOThl.

McnbiTaTtenbHOe HampshKeHWe M30nauMM  TOKOMpOoBOA4A MNPU  OTCOEAMHEHHbIX OOMOTKax reHepartopa, CUMoBbIX
TpaHchOPMaTOPOB HAMPSXKEHWS YCTAaHABIMBAETCS cornacHo 1abn.1.8.24.

Tabnuua 1.8.24

UcnbiTaTenbHoe Hanps>xeHue ﬂpOMbILLIneHHOFI 4acToTbl U3onsauum ToKkonpoBo4oB

McnelTatenbHoe HanpsikeHue, kKB, Tokonposoada ¢ nsonsaumnen
Knacc HanpsbkeHus, kB tapdoposom CMELLAHHOM (kepaMmn4yecKkomn) n n3
TBEPAbIX OpraHUyecKmx
MaTepuanos
o 0,69 1 1

6 32 28,8

10 42 37,8

15 55 49,5




35 95 85,5

AnnuTensHOCTb NPUMOXEHNS HOPMUPOBAHHOIO UCNBITATENBHOrO HanNpPs>KeHUs K Tokonposoay - 1 MUH.
2. MNpoBepka kayecTBa BbINOMHEHUS BONTOBBLIX Y CBAPHbIX COEANHEHWN.

BbIGOpoYHO NpoBepsieTcs 3aTskka GONTOBLIX COeAMHEHUI TOKONPOBOAa, NPOM3BOANTCS BbIGOpPOYHas pasbopka 1-2
GONTOBbIX COEAMHEHUI TOKONPOBOAA C LIENbIO NPOBEPKUN KaueCcTBa BbINONHEHUS! KOHTAKTHBIX COeAUHEHUA.

CBapHble COefMHeHUsI MOABEeprarwTcs OCMOTPY B COOTBETCTBMM C MHCTPYKUMEN MO CBapKe anoMWHWS UM Npu
HanMuMM COOTBETCTBYIOLLEN YCTAHOBKM - KOHTPOSO METOAOM PEHTIEeHO- WM rammagedekTocKonMn unm Opyrum
pPeKOMEeHA0BaHHbIM 3aBOAOM-M3roTOBUTENEM CNIOCOGOM.

3. MNMpoBepka cOCTOSIHUA U3ONALMOHHBIX NPOKNAAOoK.

Mpon3BoaMTca y TOKOMPOBOAOB, OGOMOYKM KOTOPbIX M30NMPOBaHbI OT OMOPHbLIX METAanNNMOKOHCTPYKUMIA. MpoBepka
LenocT W30MALMOHHBIX MPOKNAgoK OCYLLECTBMSIETCS MyTEM CPaBHUTENbHBLIX M3MEPEHWIA MafEeHUs HanpsKEHUst Ha
U30MSIUMOHHBIX NPOKMadkax CekumMu dpasbl UM U3MEPEHUs] TOKa, MPOXOAALLEr0 B METamNOKOHCTPYKLMUSX MeXay

CTaHWHaMu cekuuin. Kputepumn OTCYTCTBUS KOPOTKO3AaMKHYTLIX KOHTYPOB B TOKOMPOBOAAX FEHEepPaTopHOro HamnpsiKeHus
npveeaeHbl B Tabn.1.8.25.

Tabnuua 1.8.25

KpMTepVIVI OTCYTCTBUSA KOPOTKO3aMKHYTbIX KOHTYPOB B TOKONpoBoAax

KoHcTpyKums lMpoBepsiembl y3en Kputepun oueHkn MpumeyvaHne
TOKOMNpoBoOAa COCTOSIHUS

Cc Msonauua  akpaHoB  umu

HenpepbIBHLIMKM |KOPOOOB  TOKONpoBOAa  OT

aKpaHamu Kopnyca TpaHcdopmartopa u

reHepartopa npu:

- HenpepbiBHOM BO3ayLWHOM|OTCyTCTBMNE Mpu
3a3ope (wenn) Mexay | MeTannuyeckoro BM3yasribHOM
3KpaHamu  TOKOMpPOBOAa  M|3aMblKaHUs Mexay [ocmoTpe
KOpMyCcoM reHeparopa; 3KpaHaMu 1 KOPMycom
reHepaTtopa.
- OOHOCTOPOHHEN wusonsauum|LlenocTHocTb Mpwn
YNNOTHEHUN 3KpaHoB 1 | M30MALMOHHBIX BTYIOK, | BU3yanbHOM
KopobOB  TOKOMpOBOAA  OT|OTCYTCTBME KacaHusijocmoTpe
Kopnyca TpaHccopmaTopa M|MOBEPXHOCTAMU  3KpaHOB
reHepaTopa; unn kopoboB (B MecTax
N305MPOBKU) Koprnycos
TpaHcdopmaTtopa "
reHepaTopa.

- D,ByXCTOpOHHeVI nsonauum| ConpoTtnsneHne usonaumm|amepsietcs

YNNOTHEHWA CbEMHbIX|CbEMHOTO  3KpaHa  WNW|MeraoMMeTpo

3KpaHOB " kopo6oB |kopoba OTHOCUTENBHO |M Ha

TOKOMpOBOAa, kopryca TpaHccopMaTopa |HanpsbkeHve

NOACOEAMHEHHBIX K KOPMyCy \u reHepaTopa npu|500 B

TpaHcdopmaTopa 1 |0EeMOHTUPOBaHHbIX

reHeparopa. CTSDKHbIX  LUNWMAbKax U
3a3eMNSIOLLMX

NPOBOAHMKaX AOMKHO OblTb
He meHee 10 KOm

CekumoHnpoBaH |M3onaumsa pe3vHoBbIX|3a3op B cBeTy Mexay|[lpu
Hble KOMMEHCaTOpPOB 3KpaHoB|6onTamm COCeHVX | BU3yarbHOM




TOKOMpoBOAOOB OT KOpnyca|HaXXUMHbIX Koney ocMoTpe

TpaHcdopmaTopa 1| pe3nMHOBOro KoMreHcaTtopa
reHeparopa. AOmKeH OblTb He MeHee 5
MM.
Usonauua pe3nHoBbIX |ConpoTueneHne wusonaumu | amepsetcs
YMMOTHEHUN  CbEMHBIX  W|3KpaHa OTHOCUTENbHO |MErAOMMETPO
NOABWXHbBIX 9KPaHOB. METarnnoKOHCTPYKUMI  MpU M Ha
AEMOHTVPOBaHHbIX HanpsixeHue
CTSKHbIX wnunbkax| 500 B
JOMKHO ObITb He MeHee 10
kOm
Bce Ttunbl  c|M3onaumoHHble  npoknagku|ConpotuBneHune usonauuu|1.Mamepsetcs
OBYXCMONHBIMW | CTAHWH 9KpaHOB NPOKNagoK OTHOCUTENbLHO |MEraoMMeTpo
npoknagkamu METannoKOHCTPYKLMN M Ha
CTaHVH 3KpPaHOB OOIMKHO ObITb He MeHee 10 HanpsbkeHne
kOm 500 B
2. CoctosiHne
N30MNAUMOHHBI
X BTYNOK
6onTos
KpenneHus
CTaHWH
nposepseTcs
BM3yanbHO
Bce tunbl MexaydasHblie Tarm| Tam OOIMKHBI nmeTb | MNpwn
pasbeauHuTENen N |N30NALMOHHbIE BCTaBKW | BU3yarbHOM
3asemnutenen wnu  Apyrue  anemeHTbl,|ocMoTpe
ncknovaoLwue
obpa3soBaHue
KOPOTKO3aMKHYTOro
KOHTypa

4. OcMOTp 1 NpOBEpKa YCTPOMCTBA MCKYCCTBEHHOMO OXIaXXAEHWNs1 TOKONpoBoaa.

[NponssoanTca cornacHo MHCTPYKUUKN 3aBOOAA-N3roToBUTENA.

1.8.27. COOpHbIe U coeAuHNTErNbHbIE LWUWHbI
LWnHbl ncnbiTeiBaloTCA B 06bEME:
Ha HanpsxeHue oo 1 kB - no nn.1, 3-5;
Ha HanpshkeHue Bbiwe 1 kB - no nn.2-6.
1. 3amepeHne conpoTuBNEHNs N3onsLmMmn NOABECHBIX U ONOPHbIX hapdopoBbIX N30NATOPOB.

[ponsBoantca mMeraommMeTpoM Ha HanpsbkeHune 2,5 kKB TonbKo Mpy NOMOXMTENbHON TeMnepatype OKpyxatruiero
BO3ayxa.

ConpoTuBIEHNEe KaXXaoro U3omsTopa UMM KaxKaoro afemMeHTa MHOro3f1IeMEHTHOMO M3onsTopa AOIMKHO ObiTb HE MeHee
300 Mowm.

2. VicnblTaHne n3onsiumMmn noBblEHHbIM HanpsiXeHWeM NPOMbILLNEHHOM YacToThbl.
McnblTaHne nsonauumn npoBoanTCs cornacHo tatn.1.8.24.

MpoaomkMTENbHOCTL UCTbITAHKS - 1 MUH.



3. MNpoBepka kayecTBa BbINOMHEHUS GONTOBBLIX KOHTAKTHBIX COEAVHEHWIA.

MponssoanTca BbIGOpPOYHAs NMpOBEpKa KavecTBa 3aTsHKKM KOHTAKTOB M BCKpbiTMe 2-3% coeauHeHuin. W3mepeHne
NnepexoiHoOro COMPOTMBIIEHUS] KOHTaKTHbIX COEAVHEHWN criegyeT npou3BoanTb BbIOOpo4HO Ha 2-3% coeauHeHun.
KoHTakTHble coeanHeHns Ha Tok 6onee 1000 A pekomeHAyeTCa NpoOBeEPATL B MOMHOM obbeme.

[MapeHve HanpskeHus unu conpoTuBneHne Ha y4vactke wuHbl (0,7-0,8 M) B MecTe KOHTakTHOro COeAuHEHWUs He
AOIMKHO NpeBbILAaTh NageHNs HanPsXeHUs 1m conpoTMBEHUS yYacTka WWH TOMW e AnvHbl 6onee vyem B 1,2 pasa.

4. MpoBepkKa kayecTBa BbINOIHEHNS ONPECCOBAHHbLIX KOHTAKTHbLIX COEANHEHWI.
OI'IpeCCOBaHHbIe KOHTaKTHble cOeaANHEeHNA 6paKy|0Tc;|, ecnu:

a) ux reomeTpuyeckne pasmepbl (AnNMHa U guameTp OMNPeCcCOBaHHOM 4acTu) He COOTBETCTBYIT TpeboBaHuAM
WHCTPYKLMMN NO MOHTaXy COeANHUTENbHbIX 3aXXMMOB AaHHOMo TMNa;

©) Ha NOBEPXHOCTU COEAUHUTENS UMK 3aXKNMa UMEHTCS TPELLMHbI, Cnefbl 3Ha4YMTENbHON KOPPO3UN N MEXaHUYECKNX
noBpexXaeHuni;

B) KpnBMU3HaA onpeccoBaHHOINo coegnHuUTena npesblllaeT 3% ero onuHbl;

r) CTanbHOW CepAeYHMK ONMPEecCOBaHHOIO COEAVHUTENSA CMELLEeH OTHOCUTENbHO CMMMETPUYHOro MnonoxeHws Gonee
yeMm Ha 15% AnuHLI NpeccyemMon YacTu NnpoBoaa.

CneuyeT nponseBectTn Bbl60p0‘-IH08 n3MepeHmne nepexogHoro conpoTuerieHUA 3-5% onpeccoBaHHbIX KOHTAKTHbIX
coeaguHeHunn. MNageHne HanpsKeHWs MM COnpoOTUBMEHWE Ha y4aCTke CcoeUHEeHUA He OOJIKHO npeBblllaTb nageHua
HanpsXXeHna nnm conpoTmneBneHna Ha ydacTke npoBoaa TOMW Xe ANuHbl 6onee yem B 1,2 pasa.

5. KoHTponb cBapHbIX KOHTaKTHbIX COEANHEHWI.

CBapHble KOHTaKTHble COeAMHEHUs OpakylTcsl, eCnu HenocpeAcTBEHHO MOCrne BbIMONHEHWUs CBapku OyayT
OGHapy>XeHbl:

a) nepexor NpoBoAa Hapy)XHOro NoBMBa UMW HapyLLEHWE CBapKu Npu nepernbe coeauHeHHbIX NPOBOAOB;
0) ycapo4dHasi pakoBuHa B MecTe cBapku rnybuHown 6onee 1/3 gnameTpa nposoaa.
6. VcnbiTaHne NpoxogHbIX N30NATOPOB.

MponssoaunTca B cootBeTCcTBUM C 1.8.34.

1.8.28. Cyxme TOKOOrpaHMuMBarwLme peakTopbl
1. IamepeHune conpoTmnBneHnst n3onsumm obMoToK OTHOCUTENBHO BONTOB KpenneHust.
MpounsBoanTcs MeraoMMeTpoM Ha HanpsbkeHune 2,5 kB. ConpoTueneHne n3onsaumm gomkHo bbiTb He meHee 0,5 MOM.
2. WcnbiTaHne ONOpHOM N30NALUN PEAKTOPOB NOBbILLEHHBIM HAMPSXXEHWEM MPOMBbILLIEHHOW YacToThl.

WcnbiTaTenbHoe HanpsiKeHUe OMOpHOM M30MSUUKM MOSIHOCTBI COOpaHHOro peaktopa NPWHUMAETCs COrfacHo
Tabn.1.8.24.

[MpoOomKNTENBHOCTL NPUMNOXEHNSS HOPMUPOBAHHOMO UCMNbITATENBHOIO HANPSXXEHNsT 1 MUH.

McnbiTaHMe onopHoW M3onsumm CYXUX peakTopoB MOBbIWEHHbIM HanpsaXeHnem NPOMBbILLSIEHHOW Y4acTOTbl MOXeET
NPOU3BOANTBECH COBMECTHO C U30NATOPAMU OLLUMHOBKN SYENKN.

1.8.29. dnekTpochunbTpbI

1. 'amepeHne conpoTuBneHns n3onsumMm obMoTok TpaHcdopmaTopa arperata nuTaHus.



ConpoTtuBneHue nsonsaumm obmMoTok HanpshkeHnem 380/220 B ¢ noacoeanHEHHBIMU K HUM LensiMu JOJMKHO ObITh He
meHee 1 MOwm.

ConpoTuBrieHve n3onaumm 06MOTOK BbICOKOrO HanMpsKeHUs He OOMMKHO GbiTe HKe 50 MOm npu Temnepatype 25 °C
U He AO0MXKHO 6bITb MeHee 70% 3HaveHus, ykazaHHOro B nacrnopTe arperara.

2. VicnbiTanne usonsuuu uenen 380/220 B arperaTta nuTaHus.

McnbiTaHne usonsiumm npom3BoanTcsa HanpshkeHmem 2 kB vyactoTom 50 'y B TedeHre 1 MUH. QnemMeHThl, paboTatowme
npu HanpsbkeHnn 60 B 1 Hke, AOMKHBLI ObITb OTKITHOYEHBI.

3. VIamepeHne conpoTmBneHnNst 3onsiLmMmn Kabens BbICOKOro HanpsXKeHus.

ConpoTuBneHue n3onsauumn, UamepeHHoe MeraoMMeTpoM Ha HanpskeHne 2500 B, He AomkHO 6biTb MeHee 10 MOM.
4. VcnbiTaHne n3onsaumm kabens BbICOKOro HanpsiXeHus:.

McnbiTaHme npon3BoanTcs HanpsbkeHmeM 75 KB nocTosAHHOro Toka B TedeHne 30 MUH.

5. NcnblTaHnsa TpaHcopmaTopHoro macna.

MpepenbHO gonycTMMble 3HAYEHMS NPOBMBHOrO HanpshxeHust macna: oo 3anueku - 40 kB, nocne - 35 kB. B macne He
OOIMKHO cofepXXaTbCs CrefoB BoAbl.

6. MpoBepka UCNPABHOCTU 3a3€MIEHUSI ANEMEHTOB 0GOPYAOBaHWSI.

Mpov3BoaMTCS NpoBepka HAAEXHOCTU KPEMNneHWsl 3a3eMMsoLMX MPOBOAHWKOB K 3a3eMIMTEMIO U CrieayloLlmM
anemMeHTaMm 00Opy[oBaHUA: OcaguTeNlbHbIM 3MEKTPOAAM, TMONOKUTENBHOMY MOMIOCY arperata MUTaHUs, Koprycy
anekTpounbTpa, Koprnycam TpaHcOpPMaToOpOB W 3MeKTpoaBUraTeneil, OCHOBaHUIO MepekrnovaTenei, kapkacam
naHenei 1 LWMTOB yrpaBreHus, KoXyxaM kabersi BbICOKOrO HanpsiKeHUs!, MokaM 1a3oB, ABepKaM U30NSTOPHbLIX KOPOBOK,
kopobkam kabenbHbIX MydT, hraHLam U30NSTOPOB U APYrMM METaNNMYECKUM KOHCTPYKLMSIM COTMacHO NPOeKTY.

7. MpoBepka CONPOTUBIEHUS 3a3eMSAIOLLMX YCTPOUCTB.

ConpoTuBreHre 3a3eMnuTens He 4OSKHO npe.biwaTe 4 OM, a CONpOTMBIIEHNE 3a3eMIAOLLMX NPOBOAHUKOB (MexXay
KOHTYPOM 3a3eMIeHUs 1 aeTanbio 060pyaoBaHus, noanexallei 3asemneHnto) - 0,1 Om.

8. CHATHE BOMbT-aMNepHbIX XapakTepUCTUK.

BonbT-amnepHble xapakTepucTuKM 3neKkTpodunbTpa (3aBUCMMOCTb TOKa KOPOHbI MOMEeW OT  MPUITOXEHHOrO
HanpsKeHWs) CHUMAaKTCSA Ha BO34yXe M AbIMOBOM ra3e COrnacHo ykasaHusm 1abn.1.8.26.

Tabnuua 1.8.26

YKa3aHusi N0 CHATUIO XapaKTepPUCTUK INeKTPpohnUnbLTPOB

UcnbiTyembin MopsiAOK CHATUS BOMbT-aMMepHbIX TpeboBaHua k pesynbTatam
obbexT XapaKTepucTuK UCNbITaHWIA

1. Kaxxgoe none Ha|BonbT-amnepHas xapaktepuctuka|lpobuBHOe HanpsikeHue Ha

BO3ayxe CHUMaeTCs Mpu MfaBHOM MOBbILLIEHUM |3MEKTpoAax OOIMKHO ObiTb He
HanpsXeHust c WHTepBanamu|MeHee 40 kB npu
n3MeHeHuss TokoBoW Harpy3kum 5-10% |HOMUHANBEHOM TOKE KOPOHbI B
HOMWHaNbLHOro 3Ha4eHus 00| TeyeHne 15 MuH
npeanpobonHoro YPOBHS. OHa

CHUMaeTCs  MpW  BKMKOYEHHbIX B
HenpepbiBHYl0  paboTy  MexaHu3max
BCTPSIXMBaHUS 3NeKTpoaoB "
AblMococax

2. Bce nons To xe XapakTepucTuKK, CHATbIE B
anekTpodunbTpa Hayane w©n KoHue 24 4




Ha BOo3gyxe UCMbITAHNS,  HEe  OOJKHbI
oTnuyaTtbCA Apyr OT npyra
6onee 4yem Ha 10%

3. Bce nons | BonbT-amnepHas XapakTepucTuka| XapakTepucTukn, CHATble B
anekTpounbTpa  |CHUMAETCA MpU NNaBHOM MOBbILWEHWM Ha4yane W KoHue 72 9
Ha AbIMOBOM rase |HanpsbkeHus Ao npeanpobonHOro ncnbITaHNs He OOIMKHbI
YPOBHS (BoCXxopsLwasn BETBb)  C|OTnMyaTbCca Apyr OT pApyra
WHTEpBanaMmu  W3MEeHeHWs  TokoBoW |Gonee yem Ha 10%

Harpysku 5-10% HOMMHarnbHOro
3Ha4YeHUss U NpU NNABHOM CHWXEHUM
HanpspkeHus  (HMcxogswas BeTBb) C
TeMU Xe  WHTepBanamu  TOKOBOW
Harpysku. OHa  cHumaeTcs npu
HOMWHaNbHOW NapoBOW Harpyske KoTna
W BKIMIOYEHHbIX B HEMpepbiBHY0 paboTy
MeXaHu3Max BCTPAXMBAHUS SNEKTPOAOB

1.8.30. KongeHcaTtopbl
KoHgeHcaTopbl A5 NOBbILWEHNSA KO3(PULMEHTA MOLHOCTN HanpsbkeHneM Huxke 1 KB mcnbiTeiBatotca no nn.1, 4, 5;
KOHOEHCcaTopbl 45 NOBbILWEHMSA KO3(hdMLMEHTA MOLLHOCTU HanpsiXkeHneM 1 kB n Bbiwe mcnbiTbiBatoTeca no nn.1, 2, 4, 5;
KOHAEeHcaTopbl CBA3KN, 0TOOpa MOLLHOCTU U AENUTENbHbIE KOHOEHCATOPbl UCTbITbIBAOTCA MO Nn.1-4; KOHAeHcaTopbl ANg
3alUMTbI OT NepeHanpsPKeHN U KOHAEHCATOpbl MPOAONbLHOM KOMMNEeHcauun nenbiTeiBatoTea no nn.1, 2, 4, 5.
1. UamepeHne conpoTmBneHns n3onsauumn.

[MponsBoanTca meraoMMeTpoM Ha HanpsikeHue 2,5 kB. COI'IpOTVIBJ'IeHMe n3ondaummn mexay sbiBogamMmum 1 OTHOCUTESTbHO
KopnycCa KoHaeHcaTopa.

2. \amepeHune eMKoCTu.

MpounssoaunTca npu temnepartype 15-35 °C. NamepeHHaa eMKOCTb AOMmKHa COOTBETCTBOBATL NMACMOPTHBLIM AaHHbIM C
Y4ETOM MOrpeLHOCTU N3MEPEHNS U NPUBEAEHHbIX B Tabnuue 1.8.27 gonyckos.

Tabnuua 1.8.27

J],onycmmoe U3MEeHeHne eMKOCTU KOHAeHCaTopa

HaunmeHoBaHne Honyctnmoe nameHeHne
N3MEPEHHOW EMKOCTU
KoHOeHcaTopa
OTHOCUTENBHO
NacnopTHOro 3HayeHus,

KoHaeHcaTopbl CBSA3M 0TOOpa MOLLHOCTU M AenuTenbHble 5

KonaeHcaTopbl Anst NOBbIWEHNST KO3(PMUNEHTA MOLLHOCTM U +5

KOHAEHcaTophI, Mcnosnb3yemMble ansa 3aWunThI oT

nepeHanpsKkeHnst

KoHpeHcaTopbl NpogosibHOM KoMMNeHcaumm +5
-10

3. amepeHune TaHreHca yrna auanekTpu4eckmx notepb.



Vl3mepeHV|e npon3BognTCcA Ha KOHAEeHcaTopax CBA3W, KOHOEeHCcaTopax 0T6opa MOLLHOCTU W KOHAEeHcaTopax
aenuvrenen HanpskeHns.

N3mepeHHoe 3HayeHue tz & He gomkHo npesblwatb 0,3% (npu Temnepatype 20 °C).

4. VcnbiTaHye NOBbILLEHHLIM HAMPSKEHUEM.
WcnbiTbiBaeTCH M30MALMS OTHOCUTENBHO KOpMyca Npuy 3aKOpOYeHHbIX BbIBOAAX KOHAEHCATOpa.

3HayeHne W NpPOAOIHKUTENBHOCTL MPUMOXEHUS UCMBITATENbHOMO HaNPsHKeHWUS pernaMeHTMpyeTcs 3aBOACKUMM
WHCTPYKUMSIMU.

McnbiTatenbHble HanpsaxXeHna ﬂpOMbILIJJ'IeHHOVI YacToTbl ANA pa3findHbIX KOHOEHCATOPOB NpuBeAeHbl HMXe:

KoHpeHcatopbl ans WcnbiTaTensHoe
NoBbILLEHNS KoadhduLMEHTa HanpsxeHue, kB
MOLLHOCTM C HOMUHAIbHbIM

HanpshkeHnewm, kB

0,22 21
0,38 2,1
0,5 21
1,05 4,3
3,15 15,8
6,3 22,3
10,5 30,0

KoHaeHcaTopbl ANg 3aluThl
OT NepeHanpsxeHnsa Tuna

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

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

McnbiTaHus Hanps>xeHnem I'IpOMbILIJJ'IeHHOVI 4YacToTbl MOryT OblTb  3aMEHEHbI OAHOMWHYTHbIM  UCMNbITAHNEM

BbINPpAMNEHHbIM HanpaXeHnem yaBoeHHOro 3Ha4eHna No OTHOLLEHUIO K YKa3aHHbIM UCNblTaTeNlbHbIM HanpsaXXeHnam.

5. NcnbiTaHne 6aTapen KOHAEHCATOPOB TPEXKPATHBLIM BKITIOHYEHUEM.

[pon3BoanTca BKIIHOYEHNEM HA HOMWHANbHOE HaMnpsXXEeHWEe C KOHTPOSNIEM 3HAYEHMI TOKOB MO Kaxaon dase. Toku B
pasnunyHbIX basax AO/MKHbI OTNNYATLCS OA4MH OT Opyroro He bonee yem Ha 5%.

1.8.31. BeHTUNbHbIE paspsAaHUKMA U OFPaHUYUTENN NepeHanpsXXeHnm™

* Ncnbitanus OlH, He ykasaHHbIX B HacTosiLem pasgene, crieqyeT nNpoBOAUTb B COOTBETCTBUM C MHCTPYKLUMEN Mo
3KCnnyaTaumu 3aBofa-M3roToBUTENS.

1. iamepeHne conpoTMBNEHNs pa3psifHUKOB 1 OrPaHUYUTENEN NepeHanpsikKeHus.
NamepeHne npoBoauTcs:
Ha paspsgHukax n OlNH ¢ HoMuHanNbHLIM HanpskeHnem MmeHee 3 kKB - MmeraommeTpom Ha HanpsbkeHne 1000 B.

Ha paspsgHukax n OMNH ¢ HoMWMHanbHBIM HanpsxxeHnem 3 KB 1 Bbilwe - MeraoMmeTpom Ha HanpsikeHue 2500 B.



ConpoTusnieHue paspsigHukos PBH, PBI1, PBO, CZ pomxHo 6biTb He meHee 1000 MOM.
ConpoTuBrneHve anemMeHToB pa3psagHukoB PBC fomkHO cooTBETCTBOBaTbL TpeOOBaHMSM 3aBOACKON MHCTPYKLNW.

ConpoTtuBneHne anemeHToB paspsgHukos PBM, PBPL, PBMI, PBMK QomkHO COOTBETCTBOBATb 3HAYEHUSIM,
yKkasaHHbIM B Tabnuue 1.8.28.

ConpoTusrneHve orpaHnunTenen nepeHanpsXXeHnin ¢ HoMmHanbHeIM HanpskeHunem 110 kB v Bbiwe AOMKHO GbiTb He
meHee 3000 MOM 1 He fomkHO oTnndaTbesa bonee Yyem Ha £30% OT AaHHbIX, NPUBEAEHHbIX B NacnopTe.

ConpoTuBreHne U30oNALMN U30NUPYIOLLIMX OCHOBaHMA pa3pAdHUKOB C perucTpaTtopamu cpabaTbiBaHUsa UsmepsieTcs
MeraoMMeTpoM Ha HanpsbkeHune 2500 B. 3HayeHMe M3MepeHHOro ConpoTUBIEHUS M30MALUUM OOMKHO BbiTb He MeHee 1
MOwm.

ConpoTusrneHve orpaHuyuTenen nepeHanps>KeHnn ¢ HoMMHanbHbIM HanpskeHnem Ao 3 kKB gonmkHO 6biTb He MeHee
1000 MOm.

3Ha4yeHue CoONPOTUBIIEHUA BEHTUIbHbIX Pa3pAAHUKOB

Tun pa3psigHMKa Unu anemeHTa ConpoTveneHue, MOwm
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 paspsgHuka PBMIT

110M 400 2500
150M 400 2500
220M 400 2500
330M 400 2500
400 400 2500
500 400 2500
OcHoBHom anemeHT pa3psagHuka PBMK-330, 500 150 500

BeHTnnbHBLIV anemMeHT paspagHuka PBMK-330,500 0,010 0,035
VckpoBon anemeHT paspsagHuka PBMK-330, 500 600 1000
OnemeHT paspsgHuka PBMK-750M 1300 7000
OnemeHT paspsagHuka PBMK-1150 (npu TemnepaType 2000 8000

He meHee 10 °C B cyxyto noroay)

ConpoTuBNeHNe OrpaHNYMTENEN MNEepeHanpskeHns C  HOMWHanbHbIM - Hanpskennem 3-35 kB gomkHo
COOTBETCTBOBAaTb TPEOOBAHMSAM MHCTPYKLUNIA 3aBOA0OB-M3rOTOBUTENEN.

ConpoTuBneHne orpaHnunTENnen nepeHanpsXXeHnin ¢ HoMMHanbHbIM HanpsbkeHnem 110 kB n Bbiwe JOMKHO ObITh He



meHee 3000 MOM 1 He gomkHO oTnmyaTecs 6onee YeM Ha £30% OT AaHHbIX, NPUBEAEHHBIX B NacnopTe.
2. VlamepeHne Toka NpoBOAUMOCTUN BEHTUIbHbLIX Pa3psiAHUKOB NPUY BbINPSIMIIEHHOM HanpsiKeHU.

MamepeHne npoBoaMTCs y paspsaHMKOB C LUYHTUMPYIOWUMK CONPOTUBIEHMAMN. [1pn OTCYTCTBMM yKa3aHU 3aBOJOB-
N3roToBUTENEN TOKN NPOBOAMMOCTM OOIMKHBI COOTBETCTBOBATL NpMBEAEHHbIM B Tabn.1.8.29.

Tabnuua 1.8.29

D,OHYCTVIMI:Ie TOKM NPOBOAMNMOCTU BEHTUINbHbIX pa3pAAHUKOB NPU BbINPAMII€EHHOM

Hanps>XeHuu
Twn paspsgHvKa unu anemeHTa WcnbitatenbHo | Tok NpOBOAMMOCTY NpK
e TemnepaTtype paspsgHuka
BbINPAMIEHHOE 20 °C, MKA
HanpsixeHve,
kB
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
OcHoBHOM aneMeHT paspsigHuka PBMK-330, 18 1000 1350
500
WckpoBol anemeHT paspsgHuka PBMK-330, 28 900 1300
500
OnemeHT paspsgHuka PBMK-750 M 64 220 330
OnemeHT paspsgHuka PBMK-1150 64 180 320

Mpumeyanve. na npuBegeHusi TOKOB NPOBOANMOCTU pa3psaHMKOB k TemnepaType +20 °C cnegyeT BHECTM NONpPaBkKy,



paBHyto 3% Ha kaxgple 10 rpagycoB oTknoHeHust (Npu Temnepatype 6onblle 20 °C nonpaska oTpuuaTensbHas).

3. N'amepeHune Toka NpoBOAMMOCTM OrpaHuynTENen NnepeHanps>KeHnin.
N3mepeHne Toka NPOBOAMMOCTU OrpaHuunTenen nepeHanpshkeHnn Npon3BoanTCS:

- Anga orpaHumumTenen knacca HanpsxeHus 3-110 kB npu npunoxeHun Hambonbllero AnMTENbHO AO0MYCTUMOro
da3HOro HanpsXXeHus;

- ANs orpaHu4MTenen knacca Hanpsxxenus 150, 220, 330, 500 kB npu HanpskeHnn 100 kB vyacTtoTbl 50 L.
MpenenbHble 3HayeHust TokoB nposoaumoctn ONMH foMmKHBI COOTBETCTBOBATL MHCTPYKLMM 3aBOAA-U3rOTOBUTENS.

4. MNMpoBepka 3aNeMeHTOB, BXOASALUMX B KOMMMEKT NPUCNocobneHns Ans naMepeHns Toka NpoBOAMMOCTY OrpaHnymTens
nepeHanpskeHun noa paboymm HanpsHkeHeMm.

MpoBepka 3neKkTpu4eckom NPOYHOCTM N30NMPOBAHHOMO BbIBOAA NPOM3BOAUTCA Ans orpaHnyutenent OMH-0330 n 500
kB nepen BBOAOM B 3KCnnyaTaLuio.

MpoBepka Npon3BoOAMTCS NpU NIaBHOM Noabeme HanpsbkeHus YacTtoTbl 50 'y go 10 kB 6e3 Bbligep)Kku BpeMeHM.

[Mposepka anekTpuyeckon npovHocTn nsonaropa OPP-10-750 npomssoauTcs HanpsixkeHnem 24 kB yactoTbl 50 'y B
TevyeHve 1 MuH.

M3amepeHne Toka NpPoBOAMMOCTM 3aLLMTHOIO pes3ncTopa npomssBoauTcs npu HanpsbkeHun 0,75 kB vactotel 50 Iu,.
3HayeHMe Toka JOIMKHO HaxoauTbes B npegenax 1,8-4,0 MA.

1.8.32. Tpy64aTble pa3pAgHUKKU
1. MNMpoBepka COCTOAHNS NOBEPXHOCTU paspsagHMKa.

Mpown3soamTca nytem ocMoTpa nepen yCTaHOBKOW pa3psigHuka Ha onopy. HapyxHas noBepxHOCTb paspsigHvKa He
[OIKHA UMETb TPELLUH 1 OTCNOEHUIA.

2. NIamepeHune BHELLHENO UCKPOBOIrO NPOMEXYTKA.
Mpown3BoamMTCA Ha ornope yCTaHOBKW pa3pagHuka. VICKpoBOM NPOMEXYTOK HE JOMMKEH OTNNYaTbLCS OT 3a4aHHOrO.
3. MpoBepka pacnonoxeHnsi 30H BbIxrona.

I'Ipomsaonmc;l nocrne yCtaHOBKU pa3pAOHUKOB. 30HbI BbIXIONa HE AOMMKHbI nepecekaTbCA U OXBaTbiBaTb 3J1EMEHTbI
KOHCTpYKUMKN U NpoOBOOOB, UMELWNX noTeHuunan, OTNMYaKLWKUNCS OT NoTeHuuana OTKPbITOro KOHUa paspdaaHuKa.

1.8.33. lNpenoxpaHutenu, npegoxpaHuTenu-pasbeAMHUTENN HanpskeHneM Boiwe 1kB

1. VicnbiTaHne onopHOM n3onsaumnmM npegoxpaHuTenei NoBbILWeHHbIM HanpsiKkeHeM NPOMBbILLNIEHHON YacToThbl.

WcnbiTaTenbHoe HanpsbkeHve ycTaHaBnmMBaeTcsl cornacHo 1abn.1.8.24.

MpoaomkNTENbHOCTL NMPUMOXKEHUS HOPMMUPOBAHHOMO MCMbITATENbHOrO HanpsbkeHust 1 MuH. VchbiTaHue OnopHOWN
N30MSLMK NpeaoxpaHnTenei NoBbILEHHbIM HanpsKeHMEM NMPOMbILLNIEHHOW YacTOTbl MOXET MPON3BOAUTLCH COBMECTHO
C VCMNbITaHWEM M30SSTOPOB OLUNMHOBKN S4ENKM.

2. MpoBepka LenocTy NiaBkMX BCTABOK U TOKOOTPaHNYMBAIOLLNX PE3UCTOPOB.

[NpoBepsitoTcs:

OMMETPOM - LLeJTOCTHOCTb nyiaBKOW BCTaBKW;

BU3yalibHO - HAnn4ne MapkKMpoBKU Ha NATpPOHE N COOTBETCTBME TOKA NPOEKTHbIM AaHHbIM.



3. VlamepeHVle conpoTuBneHna NoOCToOAHHOMY TOKY TOKOBeD,YLLI,eVI 4YacCTu NaTpoHa npenoxpaHntena-padbeanHnuTenA.
Vl3mepeHHoe 3Ha4YeHne conpoTnBEHNA OOJIKHO COOTBETCTBOBAThL 3HA4YE€HUID, YKadaHHOMY 3aBOOAOM-U3roToBUTENIEM.
4. MamepeHme KOHTaKTHOIO HaXaTua B pa3dbeMHbIX KOHTakKTax npeaoxpaHutenda-pasbeaAnHuTend.

I/I3mepeHHoe 3Ha4YeHne KOHTaKTHOro Haxatusd OOJKHO COOTBETCTBOBATL YKa3aHHbIM 3aBOAOM-U3roTOBUTESIEM.

5. I'IpOBepKa COCTOAHUA D,yI'OFaCVITeJ'IbHOVI 4YacTu nNaTpoHa npegoxpaHntena-pasbeAnHNTEnN4.

Vl3mep;|eTc;| BHyTpeHHVIVI aonameTp ﬂerFaCVITeJ'IbHOVI YacTu nNaTpoHa npegoxpaHntena-pasbeAnHUTEnNA.

6. MNposepka paboTbl NpegoxpaHUTens-pasbeauHMTEns.

BbinonHseTcs 5 uUMKNOB onepauui BKAYEHMS U OTKMOYEHUS npefoxpaHuTensa-pasbeauHutensi. BeinonHeHue
Kakgon onepawumn JOMKHO ObITb yCNeLHbIM C NEPBOM NOMbITKU.

1.8.34. BBoabl U NpoxoaHble U30NATOPbI

1. amepeHmne conpoTuBEHUS N30naummn.

MponsBoanTcs MeraoMMeTpoM Ha HanpsbkeHve 2,5 kB y BBoooB ¢ GymaxkHo-macnsHon usonsumen. Mamepsietcs
COMpPOTMBIIEHNE W30MALUN U3MEPUTENBHON M NocrnegHen oOKnagok BBOAOB OTHOCUTENbHO COEAWHUTENBHOW BTYIKM.
ConpoTtusneHue n3onauum AomkHo 6eiTe He meHee 1000 MOm.

2. NIamepeHune tg & 1 eMKOCTU U3onsaumm.
Mpon3BoamnTca namepeHune tg & 1 eMKOCTU U30NALMK:

- OCHOBHOW n3onsaunmn BBogoB npu HanpsikeHnn 10 kB;

- M30onsuMKM n3MepuTenbHoro koHaeHcatopa MUH (Cy) n/wnu nocnefHux cnoes usonsumm (Cz) Npu HanpsbkeHun 5

KB.

MpenencHble 3Ha4YeHus tg & npuBeaeHsl B Tabn.1.8.30.
Tabnuua 1.8.30

MpepenbHble 3Ha4YeHUA tz 5

Tun 1 30Ha n3onsumm BBoAa MpepenbHble 3Ha4YeHns tg &, %, ans
BBOJOB HOMMWHAIbHbIM HanpsbkeHNeM,
kB

35 110-150 220 |330-750

BymaxxHo-MacnsiHas M3onsauns BBOOA: OCHOBHAsi - 0,7 0,6 0,6
nsonsaumna (Cq)m mnsonsauma koHgeHcatopa MUH
(24 ); nocnegHue crnou nsonsauum
(C2)

- 1,2 1,0 0,8
TBepgaa wum3onaumMa BBoga C  MacrnsHbIM 1,0 1,0 - -

3anonHeHnem, ocHoBHas nsonsaumus ()

BymaxHo-6akenutoBas um3onAumMst  BBOAA C 3,0 - - -
MacCTU4YHbIM 3arnofiHEHUEeM: OCHOBHasA W30MALMs




(1)

MpepenbHoOe yBenuyeHne eMKOCTUM OCHOBHOM u3onsiumu coctaensieT 5% OTHOCMTENbHO M3MEpeHHOW Ha 3aBofe-
M3roToBUTENE.

HopmupytoTcst sHadyeHust tg &, npueeaeHHble Kk Temnepatype 20 °C. MpvBedeHWe Npov3BoaUTCS B COOTBETCTBUM C
WHCTPYKUMEN MO aKCnnyatauum Beoda.

3. NcnbiTaHne NOBbLILWEHHBIM HAanNpPsXXeHNEM NPOMBbILLIIEHHON YacToThl.
McnbiTaHne sBnisieTcs 06s3aTenbHbIM A5 BBOAOB U NPOXOAHbIX N30NIATOPOB Ha HanpsikeHne oo 35 kB.

McnbiTatenbHoe HanpshkeHue Ang NPOXOAHbIX W30MATOPOB M BBOAOB, WCMbITbIBAEMbIX OTAENbHO WNW nocne
YCTaHOBKM B pacnpegenutenbHoM YyCTPOMUCTBE, NPUHMMaeTcs cornacHo tabn.1.8.31.

Tabnuua 1.8.31

UcnbiTaTenbHoe HanpsaxeHue HpOMbIUJﬂeHHOﬁ 4acCToTbl BBOAOB U NPOXOAHbLIX U30ONATOPOB

McnbiTaTtenbHoe HanpsikeHue
HomuHanbHoe Kepamuyeckme annapaTHble BBOObI U | annapaTHble BBOAbI
HanpsikeHue, kB N30MSTOpbI, NPOXOAHbIe N NPOXOAHbIE
ncnbiTbiBaeMble N30MsTOpbI C M30N4aTOpbI C
oTaenbHO OCHOBHOM OCHOBHOM
Kepammnyeckon nnm 6akenuToBom
XNOKOW usonsaumnen nsonsuuen
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 BBOAOB, YCTAHOBMIEHHBIX Ha CUMOBLIX TpaHcopmaTopax, credyeT MpPOU3BOAUTL COBMECTHO C
ncnblTaHnem o6MOTOK MO HOpMaM, NPUHATLIM AN CUMOBbLIX TPaHCOPMaTopoB (cM. Tabn.1.8.12).

MpoOomKMTENBLHOCTE MPUMNOXEHNA HOPMUPOBAHHOTO MCMbITATENBHOTO HAaMPSXeHWs Ans BBOOOB M MPOXOAHbIX
n30nATopoB 1 MUH.

BBeog cuuTaetcsa BblAepXXaBLUMM UCNbITaHWe, ecnn npu 3TOM He Habntoganock I'Ip060ﬂ, nepeKkpbITUA, CKONb3ALNX
pa3pAanoB U H4acTUYHbIX pa3pdaadoB B Mache (y MacC/OHanoJIHEHHbIX BBOD,OB), BblOENEHUN rasa, a Takke ecnu nocne
ncnbiTaHNA He 06Hapy>KeHo MECTHOIo neperpesa n3ondaunn.

4. lNpoBepka kayecTBa ynnoTHeHU BBOAOB.
MpounsBoanTca Ans HErepMeTUYHbIX MAaCITOHAMOSTHEHHbLIX BBOAOB HanpshkeHnem 110 kB u Bbile ¢ GyMaxHo-
MacrstHOW 130nsuuen NyTeM Cco3aaHus B HUX U30bITOYHOro faenenunst macna 0,1 MMa. MNpoaomknTenbHOCTbL UCTIbITaHNS

30 mMuH. MNpu ucnbITaHM He JOIMKHO HabMAaTLCA NPU3HAKOB Teun Macna. [onycTMMoe CHMXeHUe OaBrneHus 3a BpeMmsi
ncnblTaHnin He 6onee 5%.

5. NcnbiTaHne TpaHcopmaTopHOro Macna u3 MacrnoHanosiHEHHbIX BBOAOB.



Mpown3soamnTcsa ncnblTaHWe 3anMToro macna no nokasarenam nn.1-6 taén.1.8.33.

Y repMeTnYHbIX BBOAOB MCMbITaHWE Macna He Npou3BoANTCS.

1.8.35. NNogBecHblIe N ONOpPHbIe N3ONATOPLI

,D,J'Iﬂ OMNOPHO-CTEPXHEBbLIX WU30NIATOPOB UCNbiITAHWE MNOBbILLUEHHbIM HanpsaXxeHnem I'IpOMbILIJJ'IeHHOVI 4YacCcTOTbl He
obsasaTenbHo.

SneKTpmquKme MCcNbiTaHUA CTEeKNAHHbIX NOABECHbIX WU30NIATOPOB HE NpPOon3BOAATCA. KOHTpOJ'Ib MX COCTOAHUA
ocylwiecTeBndaeTcd nytem BHeLWHero ocMmoTpa.

1. iamepeHne conpoTMBNeHNst N30NSLMN NOABECHbLIX 1 MHOFO3NIEMEHTHbIX N30MSTOPOB.

MpounseoanTcs MeraoMMeTpoM Ha Hanpsbkenue 2,5 KB TOnbko Mpu MONOXMTENbHBLIX TemrepaTypax OKpyXKaroLlero
Bo3ayxa. [MpoBepKy M30MSITOPOB CRneayeT NPoM3BOANTL HEMOCPEACTBEHHO Nepes UX YCTAaHOBKOW B pacnpenenutenbHbiX
YCTPOWMCTBAX U Ha NMHUSIX anekTponepeaayn. ConpoTMBNeHNe U30NALMM Kaxaoro NofgBecHoro dhapdgopoBoro nsonstopa
UINN KaXXOO0ro 3rieMeHTa LThIPEBOro U30nAaTopa AOMKHO ObiTh He MeHee 300 MOm.

2. VcnbiTaHne NoBbILEHHBIM HaMNPSKEHMEM MPOMbILLNIEHHOW YacTOThbI:

a) OnOpHbIX OAHO3MEMEHTHbIX M30MATOPOB. [N M30MSTOPOB BHYTPEHHEN W HAPYXXHOW YCTAHOBOK 3HAYEHMUs

MCnbITaTENbHOIO HaMNPsKeHUst NpuBoasaTcs B Tabn.1.8.32;

Tabnuua 1.8.32

UcnbiTaTenbHoe HanpsaxeHne onopHbLIX OAHO3JJNIEMEHTHbIX U30JTATOPOB

McnbiTyemble n3onatopsbl McnbiTaTtenbHoe HanpsixeHue, kB, ons
HOMMWHAmNbHOIO HaMPSXXEHNS, 3MEKTPOYCTaHOBKM,
KB
3 6 10 15 20 35
M3onsTopel, CnbiTbiBaEMble OTAENBHO 25 32 42 57 68 100
M3onaTopbl, YyCTaHOBMEHHble B  Lensx 24 32 42 55 65 95
LUMH 1 annapaToB

6) OMOPHbIX MHOFO3/IEMEHTHbIX U NOABECHbLIX M30JIATOPOB. BHoBb yCTaHaBnmBaeMble LWTbIpeBble N NoAdBeCHble
n30nATOopbl crneayet WUCnbITbiIBaTb HanpaAXeHnem 50 kB, npuknagbiBaeMbiM K KaXXOoMy O3feMeHTy usonartopa.
,D,OﬂyCKaeTCﬂ He Npon3BoaAnTb UCNbITaHMEe NOABECHbIX N30JTATOPOB.

[OnnTenbHOCTb NPUNOXKEHNST HOPMUPOBAHHOMO UCTbITATENbHOMO HANPSKEHUS - 1 MUH.

1.8.36. TpaHcchopmaTOopHOE Macno

1. AHanus macna nepep 3anvBekon B 06opygoBaHue.
Kaxxgas naptua cBexero, MOCTYyMMBLLUEN0 C 3aBoda TpaHCOpMaTOpHOro Macna [AOfKHa nepen 3anvBKOW B

o6opy,qosaHV|e noapepratbCA OAHOKPATHbIM UCMbITAHUAM NO NOKasaTendm, npmBeeHHbIM B Tabn.1.8.33. 3HauyeHus
nokasarernewu, nony4vyeHHble Npu ncnbliTaHNAX, OOJKHbI ObITb He XyXe npuBeaeHHbIX B Tabnuue.

Tabnuua 1.8.33



MNpenenbHO gonycTMMble 3HaYE€HUA NOKa3saTenen KayecTBa TpaHc)opMaTopHOro Macna

MokasaTenb kayecTsa Macna u HomMep Csexee cyxoe mMacro Macno
CTaHAapTa Ha MeTo UCNbITaHUA nepen 3annBKoOn B HenocpencTtBeHHO
obopynoBaHue rnocrne 3anvBku1 B
obopynoBaHue

1. MpobueHoe HanpshkeHne no NOCT 6581-75,
(kB) He meHee, anekTpoobopyaoBaHue:

no 15 kB BkNOYMTENBHO 30 25
0o 35 kB BknounTensHO 35 30
oT 60 kB go 150 kB 60 55

oT 220 kB go 500 kB 65 60

2. KncnotHoe uucno NOCT 5985-79 mr KOH Ha
1 r macna, He 6onee, anekTpoobopyagoBaHue:

o 220 kB 0,02 0,02
Bbile 220 kB 0,01 0,01
3. TemnepaTypa BCMbIWKN B 3aKPbITOM TUrNe 135 135
no MOCT 6356-75, °C, He Hmxe
4. BnarocogepxaHue no FOCT 7822-75, % 0,001% (10 r/1) 0,001% (10 r/T)
maccel (r/T), He ©Gonee T[OCT 1547-84
Ka4yeCTBEHHO
a) TpaHcdopmaTtopbl C  MSIEHOYHOW  WMK 0,001 (10) 0,001 (10)
a30THOM 3alnTon, repmMeTuyHble
MacnoHanoHeHHbIe BBOAbI U U3MepUTENbHble
TpaHcdopmaTopsbl
6) CunoBble " n3MmepuTenbHble 0,002% (20) 0,0025% (25)

TpaHcopmaTopbl Ge3 cneuuanbHbIX  3aLuT
macna, HerepmeTWYHble BBOAbI

B) anektpoobopyagoBaHWe Mpu  OTCYTCTBUU oTCcyTCTBYET oTCcyTCTBYET
TpeboBaHU NpeanpuATUN-U3rOTOBUTENEN MO
KONMMYECTBEHHOMY  OMpPEeAEeneHut0  AaHHOro
nokasartens

5. CopepxaHue MexaHWYeckux npumMeceit
rOCT 6370-83 " PTM 17216-71

anekTpoobopyaoBaHue
00 220 kB BkntounTeNbHO|  OTCYTCTBME oTCyTCTBUE
csbilwe 220 kB, %. He 6onee 0,0008 0,0008
6. TaHreHC yrna AManeKkTpu4eckux noTtepb 1,7 2,0

FOCT 6581-75, %, He 6onee, npu 90 °C

7. BogopactBopuMblE KUCINOTbI U LLENoYM OTCyTCTBUE OTCyTCTBUE
no MOCT 6307-75

8. CopepxaHue aHTUOKUCNUTENbHOMN 0,2 0,18
npucagku no P 34.43.105-89

9. TemnepaTypa 3actbiBaHuss no [OCT



20287-91

°C, He BbllLe -45 -
apKTuyeckoe macro -60
10. TlasocopepxaHve, % obbema, He 0,5 1,0

oonee, no P 34.43.107-95

11. CT1abunbHOCTb MPOTUB OKUCIIEHUS MO
FOCT 981-75 onsa cunoBbIX U M3MEPUTENbHbLIX
TpaHcopmaTtopos oT 110 go 220 kB

a) cogepxaHue ocagka, % maccel, He 6onee 0,01

0) KMCNOTHOE 4YMCNO OKMCMEHHOro Macna, 0,1
mr KOH Ha 1 r macna, He 6onee

2. AHanu3 macna nepeg BKrnoyYeHneMm obopyaoBaHus.
Macno, otbupaemoe 13 o6opyaoBaHNs nepen ero BKMYEHWEeM NoA HanpskKeHneMm Mnocrne MoHTaxa, noAasepraeTcs

COKpalLleHHOMY aHanu3y B obbeme, ykasaHHOM B COOTBETCTBYIOLLMX naparpadax JaHHOM rmnaBbl U yKa3aHUsiX 3aBOLOB-
MN3roToBUTENEN.

1.8.37. dneKkTpuyeckue annapartbl, BTOPUYHbIE LeNU U 3NEKTPONPOBOAKU HaMNpsiKeHUeMm
po 1 kB

OnekTpuyeckune annapaTbl U BTOPUYHbIE LIEMU CXEM 3aLLUT, YNPaBIieHNsl, CUrHanM3aumm u naMepeHust UCMbITbiBaloTCA
B o0Obeme, MNPeayCMOTPEHHOM HacTosIWMM naparpacdoM. OneKkTponpoBOAKM HanpsbkeHvemM po 1 kB oT
pacnpegenuTenbHbIX MYHKTOB 40 3/1eKTPONPUEMHUKOB UCMbITbIBAOTCS Mo M.1.

1. UamepeHne conpoTmBneHns n3onsauun.

ConpoTuBneHne n3onsauum A0MmMKHO ObITb HE MEHee 3Ha4YeHU, NpuBeaeHHbIX B Tabn.1.8.34.

Tabnuua 1.8.34

HOI'IYCTVIMI:IG 3Ha4YeHus conpoTuBneHna n3onsaumm

McnbiTyembin anemeHT HanpsixeHue | HaumeHbLuee
MeraomMmmeTp | 4OnycTumMoe
a,B 3HaYeHune
COMpPOTUBIIEHN
A U30NAUnNn,
MOm
1. WwvHbl nocTosiHHOro Toka Ha wWwwutax ynpasneHns m B| 500-1000 10
pacnpefenuTenbHbIX  YCTPOMCTBax (MpU  OTCOEAMHEHHBIX
uensx)
2. BTopuyHble uenu Kaxgoro npucoeauvHenuss u uenu| 500-1000 1
. 1
NUTaHUS NPUBOAOB BbIKITKOUATENEN N pa3beauHUTENEN )
3. Llenun ynpaBneHwus, 3awuTtbl, aBToMaTnku u namepenun, a, 500-1000 1
Takke Uenu BO3OYXOEHWST MalUWH MOCTOSIHHOMO — TOKa,
NPUCOEAMHEHHbIE K CUITOBLIM LIENsaM
4. BTOpu4Hble LLenn 1 3EMEHTLI NPY NMUTaHUKN OT OTAENBHOIo 500 0,5




WCTOYHUKA UMM Yepe3 pasfenuTenbHbI TpaHcdopmMaTop,

2
paccyMTaHHble Ha paboyee HanpshkeHue 60 B n Hxke

5. OnekTponpoBOAKK, B TOM YNCME OCBETUTENbHbIE CETH 1000 0,5

. 4 500-1000 0,5
6. PacnpenenuTtenbHble yCTPOMUCTBA — , WUThI U TOKONPOBOAbI

(wnHonpoBoapkl)

1

: N3mepeHne npousBoaMTCH CO BCEMW MPUCOEAMHEHHbIMW annapaTamu (KaTylKW NpUMBOAOB, KOHTaKTOPHI,
nyckatenu, asTOMaTW4eckue BbIKNYaTenu, pene, npubopbl, BTOPWUYHbIE OOBMOTKM TpaHcOPMaToOpoB Toka W
HanpsPKeHWs U T.1.).

2 o
) JormkHbl  OblTb  NPUHATBI  Mepbl  AnA  NpedoTBpalleHUs  MOBPEXAEHUs  YCTPOWUCTB, B  0COBeHHOoCTU
MWKPO3MEKTPOHHBIX U NOMYNPOBOAHUKOBBIX 35IEMEHTOB.

3 o
* COI'IpOTVIBJ'IeHVIe n3onAaummn naMepdaeTcda Mexay KaxabiM npoBO4OM U 3eMIIeN, a Takke Mexay KaXabiMu OBYyMA

nposoaamu.

3
* CHocka : B Tabnuue otcytcTayeT. - Npumedanne "KOOEKC".

4 . o
MSMepHeTCH conpoTuBIieHNe nN3oNALnnN KaXxaon cekunn pacnpenenntenbHoro yctpomcTaea.

2. NcnbiTaHne NOBbLILWEHHbIM HAaNpPsXXeHNEM NPOMBbILLIIEHHON YacToThl.

McnbiTaTenbHoe HanpskeHvWe Ans BTOPUYHBIX Lienei CXeM 3aluThbl, YyNpaBneHus, CUrHanu3aumm U UsmepeHusi co
BCEMM MPUCOEANHUTENBHBIMKU annapaTtaMmu (aBTOMaTU4YeCKMe BbIKMNoYaTenu, MarHUTHbIE MyckaTenun, KOHTaKTopbI, pene,
npubopsbl 1 T.1.) 1 KB. MNPoAoMKNTENBHOCTL NPUMOXEHUS HOPMUPOBAHHOIO UCMbITATENBHOrO HaNPs>KeHNsA 1 MUH.

3. MpoBepka AencTBUA aBTOMaTMYECKMX BbIKIKOYaTENEN.

3.1. MpoBepka conpoTuBneHust nsonsauun. MponssoguTcst y BbikMNoYaTenen Ha HoMmuHaneHeln Tok 400 A n Gonee.
3HayeHVe conpoTUBNEHNs n3onaumm - He meHee 1 MOmM.

3.2. Tlpoeepka pevictBua pacuenutenen. [lpoBepseTca AencTBMe pacuenuTens MrHOBEHHOTO AeNCTBUS.
Bobikntouatenb gomkeH cpabatbiBaTe Npu Toke He 6onee 1,1 BepxHero 3HayeHust Toka cpabaTtbiBaHWUs BbIKMNOYaTenNs,
YKa3aHHOro 3aBOJOM-U3roTOBUTENEM.

B ANEeKTPOYyCTaHOBKaX, BbIMOJIHEHHbLIX MO TDEGOBaHMﬂM pasgena 6, rmae 7.1 n 7.2, NpoBepstoTCA BCE BBOAHbLIE U
CEKUMOHHbIE BbIKMOYaTENK, BbIKMOYaTENM Lenen aBapmnHoOro 0CBELLEHUS, NOXapHOW CUrHann3aunm n asTomMaTn4eckoro
NnoXapoTyLlweHud, a Takke He MeHee 2% BbIKntouaTenemn pacnpenennTenbHbIX U rpynnoBbIX ceTen.

B pOpyrmx anekTpoyCcTaHOBKax WCMbITLIBAIOTCA BCE BBOAHbLIE M CEKLUMOHHbIE BLIKMIOYATENW, BbIKNOYATENN Lenen
aBapuMHOrO OCBELLEHWS, MOXapHOW CUrHanM3auMnm M aBTOMaTUYECKOrO MOXapoTyleHus, a Takke He meHee 1%
ocTanbHbIX BbIKINOYaTeneu.

[poBepka nNpom3BoaUTCA B COOTBETCTBMM C yKasaHunamu 3aBogoB-usrotoButenen. Npu BbIABNEHUN BbIKIO4YaTENEN,
He OoTBeYarLmnX yCTaHOBIIEHHbIM TpeﬁOBaHI/IﬂM, AONONTHUTENBbHO NpoBepAeTCA yaBOE€HHOE Konn4yecTee BbIKMO4YaTenen.

4. TlpoBepka pa6OTbI aBTOMaTUYECKMX BbIKMNIOYATENEN W KOHTAKTOPOB MPU  MOHMKEHHOM W  HOMMWHANbHOM
HanpsXXeHnax onepaTtnBHOIO TOKa.

3HayeHne HanpsbkeHust cpabaTbiBaHMSA U KONMYECTBO Onepauui npyv UCNbITaHUM aBTOMAaTUYECKUX BbIKMoYaTenen u
KOHTaKTOPOB MHOTOKPATHLIMUW BKITHOYEHUSAMM 1 OTKIMOYEHUAMM NpuBeaeHbl B Tabn.1.8.35.

Tabnuua 1.8.35

UcnbiTaHne KOHTaKTOpPOB U aBTOMAaTU4eCKUX BbIKNno4arTernemn MHOrFOKpaTHbIMU
BKIMKOYEeHUAMU U OTKNHOYEeHUAMU



Onepauus HanpsixeHne onepatuBHoro Toka, | KonuuyecTBo onepauuii
% HOMWHaIbHOro

BknoyeHne 90 5

OTKntoYeHne 80 5

5. YctporictBa 3awmTHoro oTkmovenusa (Y30), Boeiknoyatenn auddepeHumansHoro Ttoka (BOT) npoBepsilotca B
COOTBETCTBMU C YKa3aHUaAMM 3aBOAa-U3roTOBUTENS.

6. MNMpoeepka peneviHon annapaTypbl. [poBepka pene 3awmTbl, ynpasneHns, aBTOMaTUKM U CUrHanNM3aumMm n apyrux
YCTPOWCTB NPON3BOANTCA B COOTBETCTBUM C AENCTBYOWNMU MHCTPYKUmMsaMU. Mpegensl cpabaTbiBaHns pene Ha pabounx
yCTaBKkax AOMMKHbI COOTBETCTBOBaTb pacyeTHbIM AaHHbLIM.

7. TlMpoBepka nNpaBUNbHOCTU (*)yHKLIMOHVIpOBaHVIFI NONMHOCTbIO CO6paHHbIX CXeM npu pasfnyHbiX 3HaYeHUAX
onepaTtmnBHOIo TOKa.

Bce anemeHTbl cxem AOMKHbI HAAEXHO (PYHKLMOHMPOBATL B NpegyCMOTPEHHOW NPOEKTOM NOocnegoBaTenbHOCTU Npn
3Ha4YeHUsIX onepaTMBHOrO Toka, NpMBEeAEHHbIX B Tabn.1.8.36.

Tabnuua 1.8.36

HanpsixeHne onepaTUBHOro Toka, Npyu KOTOPOM AOJIMKHO obecneuynBaTbCcsl HOpMmarnbHoOe
dyHKLUMOHUpPOBaHNE CXEM

UcnbiTyembit 06beKT HanpspkeHue MpymevaHne
onepaTuBHOIO
TOoKa, %
HOMMHaIbHOTIO
CxeMbl 3aWwuTbl U CUrHanuMsaumm B YCTaHOBKax 80, 100 -

HanpskeHnem Bbiwe 1kB

CxeMbl ynpaBrneHusi B YCTaHOBKaX HamnpsiKeHUem 90, 100 -
Bbiwe 1 kB: ucnbitTaHne Ha BKMOYeHVE

TO K€, HO Ha OTKITIOYEHUNE 80, 100

PenenHo-kOHTaKkTOpHblE CXeMbl B YCTaHOBKax 90, 100 Ona npocTbix cxem

HanpsixeHvem 0o 1kB KHOMKa - MarHuUTHbIN
nyckatenb  npoBepka
paboThbl Ha
MOHDKEHHOM
HanpsKeHUn He
npon3BOANTCS.

BeckoHTakTHble CXeMbl Ha NTOMMYECcKUX anemMmeHTax 85, 100, 110 |A3meHeHune
HanpsiKeHns
npousBoanTCS Ha
BXo[e B O6OK NUTaHus.

1.8.38. AKKymynsaTopHble 6aTapeun
1. UamepeHne conpoTMBNeHns N3onsauun.

M3amepeHne npon3BoanTCst BONIbTMETPOM (BHYTPEHHEE COMPOTUBIIEHUE BONbTMETPA LOIMKHO ObiTb TOYHO M3BECTHO,



Knacc He Hmxe 1).

[pn NONHOCTBLIO CHATON Harpys3ke OOJ1KHO ObITb N3MepeHo HanpsaxeHune 6aTapeV| Ha 3aXXnmMmax U Mexay Kaxabim 13
3aXXMMOB 1 3eMNeNn.

ConpoTtuBrneHue nsonsuum £, BbluncnsietTcs no popmyrne

&= f [ﬁ - 1] '
1 2

rae &, - BHyTpeHHee conpoTuerenne BornbTMeTpa; L - HanpsbkeHve Ha saxumax Gatapewn; Uy n Uy - HanpsbkeHue
MeXAy MONOXUTENbHBIM 3XNUMOM 1 3eMIeN 1 oTpuLaTeNbHbIM 3aXXUMOM 1 3eMIEN.

ConpoTtusneHue nsonsuum 6atapemn JOMKHO BbITb HE MEHee YKasaHHOro HUXe:
HomuHanbHoe HanpsixkeHue, B 24 48 110 220
Conpotusnenue, kOm 60 60 60 150

2. MNpoBepka eMKOCTN 0TOPMOBAHHOW akKyMynATOpHOW BaTapew.

[MonHOCTLIO 3apsKeHHbIe akKyMyNsTopbl pa3psxatoT TokoM 3- unu 10-4acoBoro pexuma.

EmkocTb aKKyMyJ’IﬂTOpHOI;I GaTapeM, npmeeaeHHaa K Temnepatype +25 °C, gomkHa cOOTBETCTBOBATb AaHHbLIM
3aBoda-n3rotosutens.

3. MpoBepka anekTponuTa.

MNOTHOCTL BNEKTPONUTA KaXKOOro aremMeHTa B KOHLe 3apaaa 1 paspana 6atapen OOMKHbI COOTBETCTBOBATL AaHHLIM
3aBofa-usrotoBuTens. TemnepaTypa a/ieKTponuTa npu 3apsae 4omkHa ObiTe He Bbiwe +40 °C.

4. XMu4ecknin aHanmns anekTponuTta.

OnekTponuT Ans 3anvBKU KUCIOTHBIX aKKyMYNSTOPHbIX GaTtapewi OOMmKeH roTOBUTLCS M3 CEPHOW aKKyMyNSTOPHON
kncnotel copta A no FOCT 667-73 n guctnnnuposaHHon Bogbl no FOCT 6709-72.

CopepkaHue npumecen M HeneTydero ocrtatka B Pa3BEAEeHHOM SMEeKTPONUTE He LOIDKHO MPEBbIWATh 3HAYEHUN,
npvBeneHHbIX B Tabn.1.8.37.

Tabnuua 1.8.37

HopMbl Ha XxapaKTepUCTUKN CEPHOM KUCIIOTbI U 3NEKTPONUTa ANA aKKyMynsATOPHbIX 6aTapen

Mokasartenb Hopwmebl ans Hopwmbl ong anektponuTa
cepHon
KUCNOTHI

Bbicwero copta| PassegeHHas | QnektponuT
cBexasi "3
Kucrnota agns | pabotatoLero
3anMBKM B | akKymynsTopa
aKKyMYyISITOPbI

1. BHewHwi Bug Mpo3spayHas Mpo3spayHas

2. MNHTEHCUBHOCTb OKpacku 0,6 0,6 1
(onpepensietcs KONOPMMETPUYECKNM
cnocobom), mn

3. MnotHocTe npu Temnepatype 20 °C, 1,83+1,84 1,18+0,005 1,2+1,21
3

r/cm




4. CopepxaHue xenesa, %, He 6onee 0,005 0,006 0,008

5. CopepxaHue HeneTyyero ocraTka 0,02 0,03 -
nocne npokanusaHus, %, He 6onee

6. CopepxaHue okucroB asota, %, He 0,00003 0,00005 -
bonee

7. CogepxxaHue Mblwbsika, %, He 6onee 0,00005 0,00005 -

8. CoaepxxaHue XropuCTbIX COeONHEHUN, 0,0002 0,0003 0,0005
%, He Bonee

9. CopepxxaHvne MmapraHua, %, He 6onee 0,00005 0,00005 -
10. CopepxaHue meaun, %, He bonee 0,0005 0,0005 -
1. CopepxaHue BEeLecCTB, 4.5 - -

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

6onee

12.  CopepxaHne  CyMMbl  TSDKEnbIX 0,01 - -
mMeTannoB B nepecyeTte Ha ceuHel, %, He

6onee

Mpumevarve. Ona oUCTUNNMPOBAHHOM BOAbl AONYCKaeTCs Hanuune Tex xe npumecen, 4yto gonyckaet FOCT 667-73
AN aKKyMynATOPHOW KUCMOTbI, HO B 10 pa3 MeHbLUen KOHLUeHTpaLmu.

5. VlamepeHne HanpskeHUst Ha 3anemMeHTax.

HanpsixeHne oTCTarolwmx 3reMEHTOB B KOHLE pa3psiaa He JOIMKHO oTnudaTtbes 6onee yem Ha 1-1,5% oT cpepHero
HanpsPKeHUs1 ocTanbHbIX 3NEMEHTOB, a KOJIMYEeCTBO OTCTaloLLMX 3NIEMEHTOB AOIMKHO ObiTb He Gonee 5% ux obLiero

Konn4yectBa B 6aTapee. 3HauyeHue Hanps>XXeHna B KOHUEe pa3pdaa [OOJMKHO COOTBEeTCTBOBATb [AdaHHbIM 3aBojda-
N3roToBUTENA.

1.8.39. 3azemnarowme ycTpomncrTea

1. MNpoBepka 3neMeHTOB 3a3eMIALLEro yCTPONCTBa.

lMpoBepky cnepyeT NpoM3BOAUTL MyTEM OCMOTPA 3MEMEHTOB 3a3eMISIOLLIEro yCTPONCTBa B npeaenax AOCTYNHOCTH
OCMOTpY. CeyveHuns u npoBOAMMOCTU 3NIEMEHTOB 3a3eMIiAloLEero yCTpOVICTBa, BKIMOYaaA rmaBHy 3a3eMnAlolyo LWNHY,
OOJ1XHbl COOTBETCTBOBATb Tpe6OBaHM$|M HacToALWwmnXx |_|paBI/IJ'I N NPOEKTHbIM AaHHbIM.

2. HDOBepKa uenn mexay 3aseMnnutenamMmm n saasemMnaemMmbiMn anieMeHTamun.

CnenyeT NpOBEPUTb CEYEHUs, LENOCTHOCTb U MPOYHOCTb MPOBOAHMKOB, UX COEOUHEHUN WU MpucoeguHeHun. He
OOIDKHO ObiTb 0OpPbIBOB U BUOAUMbBIX AE(EKTOB B 3a3eMNALWUX MPOBOAHMKAX, COEOMHAWUX annapatbl C
3azemnutenemM. HagexHocTb CBapKu NpoBepseTcs yAapoMm MOMoTKa.

3. MNpoBepka cocTosiHNA NPoBMBHBLIX NPefOXpaHUTENEeN B anekTpoycTaHoBkax Ao 1 kB.

|_|pO6MBHbIe npegoxpaHnTenn OOJNKHbI ObITb ncnpaeHbl M COOTBETCTBOBATb HOMWHANIbHOMY  HaNpsaAXeHuto
3NEKTPOYyCTaHOBKN.

4. MpoBepka Lenu dasa - Hyrnb B anekTpoycTtaHoBkax Ao 1 kB ¢ cuctemon TN.

MpoBepka NPOM3BOAUTCA OAHWUM U3 CrEAYHOLLMX CNIOCOBOB:



- HenocpencTtBeHHbIM U3MepeHneM Toka O,EI,HO(*)aSHOFO 3aMblKaHMA Ha Kopnyc nnm HyﬂeBOﬁ 3aLUUTHbIN NPOBOAHUK;

- U3MepeHMEM MOSHOro CoNPoOTUBIEHNS Lienn asa - HyJ'IeBOVI 3aLMTHbIN NPOBOAHMK C nocneanywwmm BblHUCTIEHNEM
TOKa 04HOa3HOro 3aMblKaHUS.

KpaTHOCTb TOKa 0gHOMA3HOro 3aMblKaHUSA Ha 3eMM0 MO OTHOLUEHMIO K HOMWHANbHOMY TOKY npeaoxpaHuTens unu
pacuenuTens aBToMaTMyYecKoro BbIKMYaTens OMKHO ObiTb HE MeHee 3HayeHus, ykazaHHoro B rnase 3.1 MY3.

5. amepeHune conpoTuBReHns 3a3eMnsioLLmnX YCTPONCTB.

3HaudeHus COMPOTMBIIEHNS 3a3eMNAOLLNX YCTPONCTB C NOACOEANHEHHBIMW €CTECTBEHHLIMU 3a3eMSTUTENSAMU SOMKHbI
yOoBNeTBOpATb 3HA4YEHUAM, NpuBeaeHHbIM B COOTBETCTBYHOLLMX MMaBax HaCTOALLMNX MpaBun n Tabnuue 1.8.38.

Tabnuua 1.8.38

Haubonbwue AonycTuMble 3Ha4YeHusA COHpOTI/IBﬂeHVII\;I 3asemMnAarLwnx yCTpOI7ICTB

Bug XapakrepucTvka aneKkTpoyCTaHOBKM ConpoTvBneHu
3MEeKTPOYCTaHOBKM e, Om

OneKTpoyCTaHOBKM  3NEKTPUYECKUX  ceTen 0,5
rnyxo3asemMneHHon u 3PGEKTUBHO 3a3eMITEHHO

HenTpanbto.

c
n

1. TNogctaHumm 1| ONEKTPOYCTAHOBKM  3MEKTPUYECKMX  ceTen ¢ 250/jp*
pacnpefenuTenbHble  |M30MMPOBAHHOW  HeWTpanbl, C  HelTpanbto,
MYHKTbl HanpsbkeHVWEeM |3a3eMIIEHHON 4epe3 Ayroracsliuin peakTop unm
Bbiwe 1 kB pesuctop.

2. Bo3gywHble nuHun | 3asemnsaowme yctponctea onop BJl (cm. Takke
anekTponepenayu 2.5.129-2.5.131)
HanpsbkeHnem Bbiwwe 1

© npv yaensHOM CONpPOTUBIIEHUM TPyHTa, p, OM-M: 10
- po 100 15
- bonee 100 go 500 20
- bonee 500 oo 1000 30
- 6onee 1000 oo 5000 b6 10—3
- 6onee 5000

3asemnsioLme yCTpoWcTBa onop BN c| cMm. masy 4.2
paspsgHuKaMu Ha NogxoAax K pacnpefenutenbHbIM
YCTPOMCTBaM C BpaLLaoLLMMUCS MaLLMHaMM

3. OneKkTpoyCTaHOBKM | QNEKTPOYCTAHOBKM C  WUCTOYHMKAMW MUTAHUS B
HanpsbkeHwem 80 1 kKB |amekTpuyeckmx  ceTax € [1yxo3as3eMITeHHOWN
HeTpanblo (MM cpedHerd TOYKOM) WUCTOYHUKA
nutaHuns (cuctema TN):

- B HENocpeacTBeHHON GrIM30CTM OT HelTpanu 15/30/60**

- C Y4YEeTOM €eCTEeCTBEHHbIX 3asemnuTenen wu 2/4/8**
NOBTOPHbIX 3a3eMnuTenen OTXOOAWNX JIMHUA

OneKTpoyCTaHOBKM B 3MNEKTPUYECKUX CeTAX |50/ ***,
N30MMpOBaHHOW HeuTpanblo (MnNu cpegHen Toukon)|6onee 4 Om
ncToYHUKa nuTaHus (cuctema IT) He TpebyeTcs




4. Bo3gywHble nuHuKn | 3asemnsiowme yctponctea onop BJT ¢ noBTOpPHbIMU 30
anekTponepeaaym 3asemnutensmu PEN (PE) - npoBogHumka
HanpskeHnem o 1 kB

Ip* - pacyeTHbIV TOK 3aMblKaHWs Ha 3eMIIO;

** - COOTBETCTBEHHO NMPW NMMHENHBIX HanpsbkeHnsix 660, 280, 220 B;

{ *** - NONHBIN TOK 3aMblKaHUA Ha 3eMIto.

6. N3mepeHne HanpskeHWsi NPUKOCHOBEHUSA (B 3NEKTPOYCTAHOBKaX, BbIMOMHEHHbIX MO HOPMaM Ha HanpskeHue
NPUKOCHOBEHWS).

M3mepeHne HanpsikeHUst MPUKOCHOBEHWST NMPOU3BOANTCS NPY NPUCOEANHEHHBIX €CTECTBEHHbLIX 3a3eMITUTENSX.

HanpsixeHne npMKOCHOBEHMSA M3MePSETCA B KOHTPOSIbHBIX TOYKaX, B KOTOPbIX 3TU 3HAYEHUS onpefeneHbl pac4eToM
npuv NpoekTnpoBaHum (cM. Tarke 1.7.91).

1.8.40. CunoBble KabenbHble NTMHUU
Cunosble kabenbHble NMHUK HanpskeHreM 0o 1 kB ucnbitbiBatoTcs no nn.1, 2, 7, 13, HanpsikeHnem Bbiwe 1 kKB 1 go
35 kB - no nn.1-3, 6, 7, 11, 13, HanpsbkeHvem 110 kB u Bblwe - B NonHoM obbeme, NpeayCMOTPEHHOM HACTOSLLUM
naparpacom.

1. MNMpoBepka LenocTHOCTM 1 has3npoBKM xun kabens. MNpoBepsaloTCa LENOCTHOCTL U coBnageHne ob6o3HayveHnn das
NoAKMNoYaeMbIX Xun kabens.

2. N3vepeHne conpoTuBneHus msonauun. MNMponsBoAMTCA MeraoMMeTpoM Ha Hanpsxkenue 2,5 kB. [na cmnosbix
kabenen go 1 kB conpoTuBreHne M3onsuMmM OOMKHO ObiTb He MeHee 0,5 MOM. [ns cunoBbix kabenewn Bbiwe 1 kB
COMpPOTMBIEHME WU3ONALUN He HopmupyeTcs. MamepeHne criegyeT npousBoauTb OO W Mocrne ucnbiTaHusa kabens
NOBbILLIEHHLIM HaMNPsKEHUEM.

3. VicnblTaHMe NOBbIWEHHbIM HanpsiXeHWeM BbINPSIMIIEHHOTO TOKa.

McnbiTatenbHoe HanpspkeHne NprHUMaeTCs B COOTBETCTBUM € Tabn.1.8.39.

Tabnuua 1.8.39

UcnbiTaTenbHoe HanpsaxeHune BbINPAMITIeHHOro Toka Ansa CUNnoBbIX Kabenewn

KaGenu c 6ymaxxkHom nsonsaumen Ha Hanpsbkenue, kB

2 3 6 10 20 35 110 150 220 | 330 | 500

12 18 36 60 100 175 285 347 510 | 670 | 865

Kabenu ¢ nnactmaccoBon nsonsauuen Ha |Kabenu ¢ pe3avHoBOM usonsiumen Ha

HanpsixeHue, kB HanpsixeHve, kB
1* 3 6 10 110 3 6 10
50 15 36 60 285 6 12 20

* WcnbiTaHusa BbIMPAMMAEHHBIM HanpsbkeHMeM OOHOXWUIBbHBIX kabernen ¢ nnactmaccoBon um3onsuuenn 6e3 6poHu
(3kpaHOoB), NPONOXEHHbBIX HA BO34yXe, HE MPON3BOAATCS.

Ons kabenen Ha HanpsbkeHne Ao 35 kB ¢ GymakHoW M NnacTMaccoBOW WU30NSAUMER ONUTENBHOCTb MPUIOXKEHNS



NONTHOIO UCNbITaTeNbHOIo HaNPAXeHUA cocTaBndaeT 10 MUH.

[na kabenew ¢ pe3snHoBOW n3onsaunen Ha HanpshkeHne 3-10 kB 4nUTenbHOCTb NPUIOXKEHMS MOMHOMO UCMbITATENbHOIO
HanpsbkeHus coctaBnsieT 5 MuH. Kabenn ¢ peanHoBown n3onsumen Ha HanpsbkeHve 0o 1 kB ncnbiTaHMamM NoBbILLEHHbIM
HanpsKeHWeM He MoABepraroTcs.

Ons kabenen Ha HanpskeHwe 110-500 kB ANWMTENbHOCTb MPUMOXEHWA MOMHOMO WCMLITATENBHOrO HanpsKeHUs
coctasnset 15 MUH.

JonycTnmMble TOKM yTEYKU B 3aBUCMMOCTU OT MUCMbITATENBHOIO HaMPSXXeHNUA U LONYCTUMbIE 3HAaYeHUs KoaduLmeHTa
acMMMeTpUM Npy U3MEepPEHUN ToKa yTeukun npueeaeHbl B Tabn.1.8.40. ABGcontoTHOe 3HaYeHne Toka yTeYku He SBMnseTcs
OpakoBoYHbIM nokasaTernem. KabenbHble NMHUM C yAOBNETBOPUTENBHOW U30MSAUMEN [AOIMKHbI UMeTb CTabunbHble
3HayeHus TOKoB yTeudku. [py nNpoBeAeHWM WCMbITAHWA TOK YTEYKM LOIDKEH yMmeHbllatbes. Ecnv He npoucxoaut
YMEHbLUEHUS 3HAYEHUs1 TOKa YTEYUKU, a TaKKe MpU ero yBenmyeHun unm HectabunbHOCTM ToKa MUCNbITaHMe NPou3BOANTb
[0 BbIsiBNeHus gedekra, Ho He bonee 4yem 15 MuH.

Tabnuua 1.8.40

ToKu yTeuku U Koap(pMUNEeHTbI aCUMMETPUM AN CUNOBLIX Kabenen

Kabenu WcnbiTaTensHoe Honyctumble Honyctumble 3HaveHna
HanpshxeHnewm, KB | HanpsikeHue, kB 3Ha4YeHNs TOKOB KoahuumneHTa
yTeukun, MA acummeTpm (e ¢ Loin )
6 36 0.2 8
10 60 0.5 8
20 100 1.5 10
35 175 25 10
110 285 He HopmupyeTca He HopmupyeTca
150 347 To xe To xe
220 610 " "
330 670 " "
500 865 " "

Mpu cmewaHHoON npoknagke kabenen B KayeCTBE WUCMbITATENbHOMO HampshKeHWs ONna Bcew KabenbHOW NUHWK
NPUHYMaTb HaMMEHbLUEE U3 UCTbITaTENbHbIX HanpsKeHu no Tabn.1.8.39.

4. VicnbiTaHne HanpsXXeHneM nepemeHHoro Toka 4yactotsl 50 'y,

Takoe wucnbiTaHMe pJonyckaetcs AN kabenbHbIX NUHWA Ha HanpsbkeHne 110-500 kB B3ameH ucnbiTaHUs
BbINPSAMINEHHBIM HanpshXKeHneMm.

WcnbiTaHve nponseoanTcsa HanpsbkeHuem (1,00-1,73) L7, . JonyckaeTcs npousBoauTL UCTILITAHWS NYyTEM BKITHOYEHUS
kabenbHOM NWHUM Ha HOMUHaNbHOe HanpsbkeHue Ui, . ONUTENbHOCTb WUCMBITAHUS - COMMAcHO yKasaHusM 3aBoa-
N3roToBUTENS.

5. OnpegeneHve akTMBHOro conpoTtuBneHus >xun. [lpoussogutca ana nuHmi 20 kB u Bbiwe. AKTUBHOe

COMpOTMBIIEHNE XU KabenbHOW NIMHUM NOCTOSSHHOMY TOKY, NpuBeAeHHoe K 1 MM 2 ceyeHus, 1 M ANvHbLI U TeMnepaTtype
+20 °C, gpomkHO 6biTb He bonee 0,0179 Om ana MegHow unbl U He Gonee 0,0294 Om AnNa antOMUHUEBOW XUMbI.
N3amepeHHOEe conpoTMBrEHNE (NPUBEAEHHOE K YOENbHOMY 3HAYEHMIO) MOXET OTNMYAaTLCA OT YKasaHHbIX 3HAYeHW He
b6onee yeM Ha 5%.



6. OnpegeneHuve anekTpuyeckon paboyer eMKOCTU Xurl.

Mpowussoantcsa ans nuHuin 20 kB 1 Bbiwe. ViamepeHHasi eMKOCTb He JOMKHAa OTnM4aTbCsa OT pe3ynbTaToB 3aBOOCKMX
ncnbiTaHnn 6onee 4em Ha 5%.

7. MNpoBepka 3awuTbl OT HNyXaatoLLmMX TOKOB.
lMponssoanTca NnpoBepka AENCTBUSA YCTaHOBMEHHbIX KATOAHbIX 3aLLMT.
8. VlcnbiTaHne Ha HanuyMe HepacTBOPEHHOrO BO3AyXa (NPOMMTOYHOE UCMbITAaHNE).

MpounsBoanTca Anst MacnoHanosHeHHbIX kabenbHbix nuHuie 110-500 kB. CogepkaHne HepacTBOPEHHOrO BO3ayxa B
mMacrne gomkHo obiTb He 6onee 0,1%.

9. VicnblTaHWe NoAnMTLIBaOLLMX arperaTtoB U aBTOMaTUYECKOro nogorpesa KOHLEBbIX MydT.
MpounsBoanTca ons macnoHanonHeHHbIX kabenbHbIX NuHKA 110-500 kB.
10. MNMpoBepka aHTUKOPPO3UIMHBIX 3aLUUT.

Mpy Npuemke NWHWUIA B 3KCMyaTauMio U B NPOLECCe 3KcniyaTauum npoBepsieTcsi pabota aHTUKOPPO3WMOHHBIX 3aLUuT
ans:

- kabenen ¢ meTannuyeckon o60MoYKON, NPOMOXKEHHBIX B FPYHTaX CO CPeAHeN U HN3KOW KOPPO3MOHHOW aKTUBHOCTbLIO
(ymnenbHoe conpoTusneHune rpyHTta Boiwe 20 Om/M), Npy CpeaHEeCcyTOYHOW NIOTHOCTM TOKa yTeyku B 3emnto Bbiwe 0,15

MA/OM 2;

- kabenel ¢ MeTanIM4eckoin 060NOYKON, NPONOXKEHHBIX B TPYHTaX C BbICOKOWM KOPPO3UOHHOWM aKTUBHOCTbIO (YAenbHoe
COMpoTUBIIEHWE TpyHTa MeHee 20 OM/M) Npu NMoGoV CpeaHecyTOYHON MIOTHOCTY TOKa B 3eMITIO;

- kabenen ¢ He3awyLeHHON 060M04KOM 1 pa3pyLUEHHbIMW BPOHEN 1 3aWUTHBIMU MOKPOBaMu;

- cTanbHoro TpybGonposoda kaberneit BbICOKOrO [aBfieHUs He3aBWUCKMO OT arpecCUMBHOCTM [pyHTa W BUAOB
U30ISILMOHHBIX MOKPLITUNA.

Mpn npoBepke W3MePSAIOTCS MOTEHUManbl U TOkM B obonouvkax kabenei M nmapameTpbl 3MeKTpo3alnThbl (TOK U
HanpsKeHWe KaTOAHOW CTaHUMK, TOK ApeHaxa) B COOTBETCTBUM C PYKOBOASALLMMU YKa3aHUSIMU MO 3N1EKTPOXMMUYECKON
3aLnTe NOA3EMHBIX SHEPTETUYECKUX COOPYXXEHUI OT KOPPO3UU.

OUueHKY KOPPO3MOHHOM aKTMBHOCTW TPYHTOB W €CTECTBEHHbIX BOA CredyeT Npou3BOAMTL B COOTBETCTBUU C
TpeboBaHuamn FOCT 9.602-89.

11. OnpeaeneHne xapakTepmucTUK Macna v U3onsLUMOHHOM XXUOKOCTW.

OnpepgenexHve Npou3BOAUTCS ANS BCEX 3NIEMEHTOB MacCOHaNoNHEHHbIX KabenbHbIX NMHUIA Ha HanpsbkeHne 110-500
kB n ans koHueBbIx MydT (BBOAOB B TpaHcdopmaTtopbl n KPYJ) kabener ¢ nnacTMaccoBoyr M3oNsumMen Ha HanpsKeHne
110 kB.

Mpobbl macen mapok C-220, MH-3 n MH-4 un wnsonayuoHHon >xugkoctn mapku MNMMC pgormkHbl yOoOBNETBOPSThL

TpeboBaHusAM HopM Tabn.1.8.41 n 1.8.42.

Tabnuua 1.8.41

Hopwmbl Ha noka3aTenu kayectBa macen mapok C-220, MH-3 u MH-4 n nsonauMoHHomn
xnakoctu mapku NMC

MokasaTenb kayecTBa Macna [nsi BHOBb BBOAWMON NUHUM
C-220, 5PA MH-3, MH-4 nMmc
MpobusHoe HanpspkeHne B 45 45 35
cTaHgapTHOM cocyfe, kB, He meHee




CrteneHb [gerasauuu
ras), He 6onee

(pacTBOPEHHbIN 0,5

0,1

MpumevaHne. UcnbiTaHna macen, He ykasaHHbIX B Tab6n.1.8.39, npous3BoanTb B COOTBETCTBUM C TpeboBaHveM

N3roToBUTENA.

Tabnuua 1.8.42

TaHreHc yrna onaneKkTpnyecknx notepb Mmacna v M30NALMOHHOMN XNOKOCTHU

(npu 100, %, He 6onee, AnA kabenen Ha HanpsXxeHue, KB

110

150-220

330-500

0,5/0,8*

0,5/0,8*

0,5/-

* B yucnurtene ykasaHo 3HadeHue Ansa macen mapok C-220, B 3HameHatene - ana MH-3, MH-4 n NMMC

Ecnun 3HadyeHnsa anekTpu4eckom NPoOYHOCTU U cTeneHn gerasauum macna MH-4 cooTBETCTBYIOT HOpMaM, a 3Ha4YeHus
tg &, namepeHHble no metopauke MOCT 6581-75, npeBbIWaloT ykazaHHble B Tabs.1.8.42, npoby macna AONONHUTENBHO

BblaepxmBatoT npu Temnepatype 100 °C B TeueHue 2 Y, nepuoamyeckm uamepss tz & . Mpu yMEHbLUEHUWN 3HaYeHNs tg &
npoba macna BblgepxuBaetca npu Temnepatype 100 °C [o monyyYeHWs YCTaHOBMBLUErOCS 3Ha4YeHWsl, KOTopoe
NPUHUMAETCS 3a KOHTPOSIbHOE 3HaYeHNe.

12. \amepeHune conpoTUBNEHNs 3a3eMIeHNs.

Mpon3BoaMTCA Ha NMUMHUAX BCEX HaMpshKEHUM ONS KOHUEBbIX 3aAenok, a Ha nuHuax 110-500 kB, kpome Toro, anga

MeTannnyecknx KOHCprKLI,VIVI KabernbHbIX Konogues U NoANUTOYHbLIX MYHKTOB.

1. MNMpoBepka M30NATOPOB.

[pon3BoanTCca BHELLUHUM OCMOTPOM.

2. NpoBepka coeanHEHWI NPOBOAOB.

MpomnsBoaunTcsa cornacHo 1.8.27.
3. MiamepeHne conpoTUBREeHNs 3a3eMeHNs ONop, UX OTTSKEK U TPOCOB.

4. MNpownssoaunTcsa B cootBeTcTBUM € 1.8.39 1 ykasaHuaMmK rnasbl 2.4.

TekcT OOKYMeHTa CBepeH Mno:

odmumansHoe usgaHue

M.: BAO "3Heprocepsuc”, 2003

1.8.41. Bo3gywHble NMHUU 3neKTpornepeaayn HanpsxxeHmeMm Bbiwwe 1kB



