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1 OBJIACTb IPUMEHEHU S

Hacrosmuit cranmapt pacnpocTpaHseTcss Ha 3JIEKTpoOOOpYAOBaHME TPEX(Pa3HOro NEPEMEHHOI0
toka gactotsl 50 'y Tpexda3Horo (TpexmoimocHOro) u 0AHO(Ga3HOro (OAHOIOMIOCHOT0) UCIIONHEHNU
Ha HampspkeHus oT 1 mo 750 kB, wmmarmdeckux ucmomunennid Y, YXJI, XJI, T, TC, kareropuit
pasmemrenus 1, 2, 3 u 4 mo 'OCT 15150:

a) cuoBbIe TpaHcopMaTopsl (B T.4. aBTOTpaHcHOpPMATOpHI);

6) Tpanc(opMaTOpHI HAIPSHKEHHS (IIEKTPOMATHUTHBIC U EMKOCTHBIE);

B) TpaHC(HOPMATOPBI TOKA;

T) PEaKTOpHI:

- OIyHTHPYIOIINE,

- TOKOOTpaHUYMBAIOIIHE KIaccoB Hampspkerns ot 1 mo 220 kB,

- 3a3eMJISTIONINE TYroracsmye KiaccoB HanpspkeHns ot 1 mo 35 B,

JI) armaparsl;

- BBIKJTIOUATENH (B T.4. BRIKIFOYATEIN HATPY3KH M OTACIUTEIN 0€3 BUAUMOTO IPOMEKYTKA MEKITY
KOHTaKTaMHu),

- paspemunuTed (B T.4. Pa3bEAMHSIONINE BBIKIIOYATEIN HATPY3KH M OTACIHUTENH C BUIHUMBIM
OPOMEIKYTKOM MEK/ILY KOHTAKTaMHu),

- KOPOTKO3aMBIKATEIH,

- 3a3eMJIUTEIH,

- KOMIUIEKCHI anmapaToB,

- MPeOXPAaHUTENHN KIaccoB HampsbkeHws ot 1 mo 220 kB,

- KOMIUTEKTHBIE pacnpenenuTensisie yerpoiictsa (KPY), B 1.4, HapyxkHoit ycranosku (KPYH), B
METaIUTHYECKON HerepMeTHIHO# 00010uke KiaccoB Hampspkenus ot 1 no 35 B,

- 9KpaHUPOBAHHBIE TOKOIPOBOBI KJIACCOB HanpspkeHus ot 1 o 35 kB,

- KomIuteKkTHbIe TpanchopmaTtopusie moacranimu (KTIT) kmaccoB Hanpspkerus ot 1 no 110 kB,

€) KOHJICHCATOPBI CBSI3M KJIACCOB Hampsbkerus ot 35 10 750 kB;

) KOMIUICKTHBIC DAaCHpE/ICIUTEeIbHbIE YCTPOMCTBA TEPMETHYHBIC C IONHOW MM YaCTHYHON
M30JIIIMEH TITaBHBIX LIETIEH 31era30M HIM CMECKIO ero ¢ Apyrumu razamu (KPYD);

3) H30JISITOPHIL:

- apMHpOBaHHBIC, NpEIHA3HAYCHHBIC JUII CAMOCTOSTENBHOIO IPUMEHEHHWS B amnmaparax Hu
pacIpeieNTEIbHBIX YCTPOMCTBAX, B T.4. KOMIUICKTHBIX,

- OIMHHBIE OTOPEI,

- apMUpPOBAHHbBIC BBOJPI, NpEIHA3HAYCHHBIC IJIsI MPUMEHEHHS B MAaCISHBIX WM 3aIIOJHEHHBIX
HETOPIOYMM JKUAKAM JUAJIEKTPUKOM TpaHc(OpMaTopax, peakTopax M anmnapaTax,

- BBOJpI, cOOMpaeMble M3 YacTeld Ha Oake MACISHBIX WM 3AIO0JHEHHBIX HETOPIOYNM KHIKUAM
JI3JIEKTPUKOM TPaHC(OPMATOpPOB, peakTopoB, ammnapaToB 1 KPYD.

CrangapT HE pacupoCTpaHsIeTcs Ha.

- BIEKTPooOOpy/IOBaHWE, pabOTaollee B HCHBITATEIbHBIX, MEAWIMHCKUX, PEHTTEHOBCKUX,
PanTMOTEXHUYECKHUX, aBTOHOMHBIX ITOJIBHKHBIX M APYTUX CIEIHAIbHBIX YCTAHOBKAX;

- BCHTWIBHBIE OOMOTKH TIpeoOpa3oBaTeIbHBIX TpaHCHOPMATOPOB M mpeoOpa3oBaTeIbHBIC
peaKkTopsI;

- BaKyyMHBI€ BBIKJIIOYATEIIH;

- meramu TpaHC(HOPMATOPOB M PEAKTOPOB (HAmpuMep, YCTPOMCTBA MEPEKIIOYCHUsI OTBETBIICHUIT
OOMOTOK ¥ CBSI3aHHBIE C HHUMH YCTPOWCTBA, B T.4. YCTPOMCTBA IEPEKITIOUYCHUS, ITOCTABIISIEMBIC
OTHOENBHO OT TPaHC(HOPMATOPOB), NETANH aNmapatoB (HApUMeEp, INTAHTH, TSCH, HAMPABISIOLIME,
H30JIUPYIOIITHE TIOKPHIIIKH);

- M3OIANMIO TIpHucoeauHeHnst (y3en BHe Oaka TpaHcdopmaTtopa) kabens K OOMOTKE MacisTHOTO
CHIJIOBOTO TpaHc(opMaTopa,

- TIOCJIEIOBATENBHbIC U JIMHEHHBIE PETryIHpOBOYHbIE TPAaHC(HOPMATOPEI;

- WM3OJIIMIO HEWTpPaJ CWIOBBIX TPaHC(OPMATOPOB, 3a3eMIIEMYIO Uepe3 IOCIeI0BATEIbHBINA
PEryJImpoBOYHBIN TpaHCc(OpMaTop;

- M30JISIIMIO MEX/Ty TOKOBEIYIIIUMHU YaCTSMHI MHOTO3aKUMHBIX BBOJIOB;

- JNIEKTPOOOOPYAOBAHUE, HAXOMAAIIEECS B SKCIUTyaTalliH, B YacTH NPO(UIAKTHIECKNX UCIIBITAHUN
€ro M30JIALIUH;

- BHEIIHIOI W3OJIIMIO  BJIEKTPOOOOpPYHOBaHWMS W BHYTPEHHIOI  M3OJMIHI0  CYXHX
TpaHc(hOpMaTOPOB M PEAKTOPOB, IMOABEPTalOIIYIOCS BPEIHBIM BO3JCHCTBUSM Ta30B, HCIAPCHUH H
XMUMHUYECKHX OTIOKECHHH.



TepMI/IHbI, MPUMCHACMBIC B HACTOAIICM CTAHAAPTC, U UX MOSICHCHHS NTPUBCIACHBI B PA3JCIIC 3.
Tp€6OBaHI/I$I HACTOALICTO CTaHAapTa SBJISIOTCSA 00s13aTeILHBIMH.

2 HOPMATHUBHBIE CCBUIKHA

B HacrosimeM cTanmapTe UCIONIb30BaHbl CCHUIKH Ha CIIEAYIOIINE CTaHIapThI:

I'OCT 687-78 BrixirouaTeny IepeMeHHOT0 Toka Ha Hanpsbkenue ceoiaie 1000 B

I'OCT 1516.1-76 DnexrpoobopynoBaHue HEPEeMEHHOrO0 TOKa Ha HampsbkeHus or 3 jpo 500 xB.
TpeboBaHMs K AEKTPUIECKON TPOYHOCTH N3OILILIAN

I'OCT 1516.2-97 DnexTpoobopy10BaHHE U HJIEKTPOYCTAHOBKH IIEPEMEHHOT0 TOKA HA HANPSDKCHHUE
3 kB u Bpime. O0mIIe METOBI HCIBITAHUN 3JIEKTPUIECKON IPOYHOCTH N3OIISIIUN

I'OCT 1983-2001 TpaucthopmaTops! HanpspkeHus. OOIIHMe TEXHIYECKHE YCIOBUS

I'OCT 7746-2001 TpauchopmaTopsl Toka. OOIIIE TEXHUUECKHAE YCTIOBUS

T'OCT 9920-89 (MDK 694-80, MOK 815-86) DnekrpoobopymaoBaHue MEPEMEHHOrO TOKa Ha
Hanpspkerue ot 3 10 750 kB. JnnHa myTn yTeuky BHENITHEH M30ISIAN

I'OCT 11677-85 TpancdhopmaTops! croBble. OOIINE TEXHUYECKUE YCIOBHS

I'OCT 12450-82 BeixmovaTeny IepeMeHHOI0 TOKa Ha HOMUHaIbHbIe HanpspkeHus oT 110 mo 750
kB. Texnndeckne TpeOOBaHMS K OTKIIOYCHUIO HEHArpY)KEHHBIX BO3AYIIHBIX JHHHUA W METOJBI
HCTBITAHUI

I'OCT 15150-69 Mammnsl, npubopsl W Apyrue TEXHWYECKWe u3Aenus. VcroaHeHWs Uit
pa3NMYHBIX ~ KJIMMATHYECKMX paiioHoB. Kareropmm, ycrnoBHs OKCIUTyaTallid, XpaHEHHS W
TPaHCTIOPTHPOBAHUS B YACTH BO3JCHCTBHS KIIMMAaTHUECKUX (DAKTOPOB BHEIIHEH CpeJIbl

I'OCT 15543.1-89 Mznenus snektporexHudeckue. OOmpe TpeOOBaHMS B YacTH CTOMKOCTH K
KJIMMAaTHYECKUM BHEIITHUM BO3EHCTBYIONMM (haKTOpam

I'OCT 15963-79 U3nenust 371€KTPOTEXHUUECKHE JJIsI pAaHOHOB C TPOMMYECKUM KiuMatoM. OOmue
TEXHUYECKHE TPEOOBAHMS M METObI UCTIBITAHUN

I'OCT 16110-82 TpancdopmaTops! CHiIOBBIE. TepMHHBI 1 OTIPE/IENICHUS

I'OCT 16357-83 Pa3psiaHUKHM BEHTHJIbHBIE NEPEMEHHOTO TOKAa Ha HOMHHAJIBbHBIC HANPSDKEHUS OT
3,8 mo 600 xkB. O0mue TeXHUIEeCKUE YCIOBUL

I'OCT 16504-81 Cucrema rocyaapcTBEHHBIX HCIIBITAHWM NPOAYKIMHU. VICTIBITAaHWMS W KOHTPOJIb
KadyecTBa NpoxyKIuy. OCHOBHBIE TEPMHHBI M OITPEIEICHHS

I'OCT 16772-77 TpanchopmaTopbl W peakTopsl IpeoOpaszoBarenbHble. OOMmMe TEXHHYECKHE
YCIIOBUS

I'OCT 20074-83 DnexTpoobopynoBaHUE U HIIEKTPOYCTAHOBKH. MeTox M3MEpEHUs XapaKTEPUCTUK
YaCTUYHBIX Pa3psIoB

I'OCT 20690-75 DnekrpoobopynoBaHie EpeMEHHOro Toka Ha HanpsbkeHue 750 kB. TpeboBanus
K DJICKTPHYECKON MPOYHOCTH M30JISILUH

I'OCT 21023-75 TpancdopmaTopsl CHIOBBIE. MeTOIbl M3MEPEHUH XapaKTePHCTHK YaCTHYHBIX
Pa3psIOB NPU HCIIBITAHUAX HAIPSHKSHUEM IIPOMBIIIICHHON YaCTOTHI

T'OCT 22756-77 TpauchopMarops! (CHIOBBIC M HAMPSUKCHUS) M PEaKTOPbl. METOIbI MCIBITAHUS
ANEKTPUYECKON MPOYHOCTH H30JISIIIUH

3 OIIPEJEJIEHUA

B HacrosiieM ctaHzapTe NPUMEHSIOT CICAYIOMUE TSPMUHEI.
3.1 Kiacc HanpsiKeHUs 3JIEKTPOOGOPYIOBAHUSI - HOMUHAIBHOC MEXAyha3HOe HAMpsDKEHUE
ANEKTPUYECKON CETH, UIS pabOTHI B KOTOPOM MpeIHa3HaYeHO dJIEKTPO0OOpyIOBaHHUE.

[Ipumeuanus

1 Kitace HanpsbkeHust 00OMOTKH TpaHchopmaropa (peakropa) - no TOCT 16110.

2 Knace nanpspkenuns tpanchopmaropa - mo 'OCT 16110.

3 KitaccoM HampspKeHHsT 3a3eMILIOIIETO AYTOTacsliero Peakropa CYMTACTCS KIAcC HAMPSDKEHUS OOMOTKH
CHIIOBOTO TPaHC(hOPMATOPa HITH TeHEPaTopa, B HEUTpalb KOTOPOU BKITIOUEH PEAKTOP.

3.2 Haubouibliiee padouee HANpPsIKEHHE 3JIEKTPOOOOPYIOBAHHMSI - HAMOOJNbIIECE HAMPSDKCHUE
gactorsl 50 [', HEOrpaHWYEHHO IIMTEIBHOE INPUIIOKECHHE KOTOPOro K 3aKMMaM pa3HBIX (a3
(TTOITFOCOB) BIIEKTPOOGOPYIOBAHHS JOTTYCTUMO TI0 YCIOBHSIM PabOThI €0 H3OJISIIHH.

ITpumeuanne - Hanbonbmee pabodee HampspkeHHE 3IEKTPOOOOPYJOBAHUSI HE OXBATHIBAET JOIYCTHMBIE IS
€ro M30JISLUH KPATKOBPEMEHHbIE (JUTHTENbHOCTEIO 10 20 C) MOBBILICHUS HAMPSDKEHHUS B aBAPUHHBIX YCIOBHSX U
nOBBIICHMST HanpspkeHuss dactotod 50 T'm (mmrenpHOCTBIO 70 8 1), BO3MOXKHBIC IIPH  OMEPATHBHBIX



KOMMYTAIAX, yKa3aHHBIC B IPHIOXKEeHUH b.

3.3 DaexkTpooGopyaoBaHHe ¢ HOPMAJBHOH M30JsiMell -  BIEKTPOOOOPYIOBaHHME,
IpeiHa3HaYeHHOE /Ul IPUMEHEHUS B DJIEKTPOYCTAHOBKAX, MO/IBEPTAIOIINXCS BO3/IEHCTBUIO TPO30BBIX
TNIepeHaNpsbKEHUH TTPH 0OBIYHBIX Mepax TPO303aIIUThI.

3.4 DnaexrtpoodopyaoBaHHe ¢  00JieryeHHOH  W30JsiHMell -  BIEKTPOOOOPYOBaHHME,
IpeHa3HaYeHHOE I TIPUMEHEHUsI TOJIBKO B 3JIEKTPOYCTAHOBKAX, HE IOJBEP)KEHHBIX BO3JIEHCTBHIO
T'PO30BBIX IEPEHANPSDKCHUH WM B JJIEKTPOYCTAHOBKAX, B KOTOPBIX I'DO30OBBIC IEPEHAINPSDKEHUSI HE
OPEBBIIAIOT  AMIUIMTYJHOrO 3HAYEHHS HCIBITATENIBHOIO KPATKOBPEMEHHOrO (OIHOMHHYTHOTO)
TIepEeMEHHOT0 HATIPSKEHUSL.

3.5 Bayrpennsist uzossinus - no 'OCT 1516.2.

3.6 Buemrnsia m3ouasauusn - mo [OCT 1516.2.

3.7 YpoBenb u30/sIHUH 3JIEKTPOOGOPYyIOBaHU (B T.4. OOMOTKH, HEUTpand OOMOTKH H T.I.) -
COBOKYIHOCTb HOPMHPOBAHHBIX HCIIBITATEIBHBIX HAINPSOKEHUH, YCTAaHOBJIEHHBIX B CTaHIApTe JUIS
UCIBITAHNI BHYTPEHHEH M BHEIIHEH W30ILIIIK JAHHOTO 3IeKTPOobopynoBanus (0OMOTKH, HEHTpaiy 1
T.IL).

3.8 HopmupoBaHHoe ucnbITaTebHoe Hanpsikenue - mo 'OCT 1516.2.

3.9 DaekTpuuecKasi ceTh ¢ M30JJMPOBAHHON HEHTPaJIbIO - CETh, HEWTPANh KOTOPOW HE MMEeT
COEMHEHUS ¢ 3eMJIeH, 3a MCKIIIOYEHHEM NPHOOPOB CHUTHANM3AINH, N3MEPEHUs U 3AIIUTHI, NMEIOIINX
BECbMa BBICOKOE COIPOTHBIICHHWE, WM CETh, HEWTpanbh KOTOpOW COelMHEeHa C 3eMileil uepes
JTyroTacsInii peakTop, HHAYKTHBHOCTH KOTOPOT'O TAKOBA, YTO MPH OJHO(A3HOM 3aMBIKAHUH Ha 3EMITIO
TOK PEaKTOpa B OCHOBHOM KOMIIEHCHPYET EMKOCTHYIO COCTABJISIONIYIO TOKA 3aMBIKaHMsI Ha 3EMIIIO.

3.10 DexkTpUUecKas ceTh € 3a3eMJIeHHOW HeHTPaJIbIO - CETh, HEHTPaJIb KOTOPOH COeIMHEHA C
3eMIIeil HarIyXxo WM 9epe3 PEe3NUCTOp Wi PEaKTop, COMPOTUBICHHE KOTOPBIX JOCTATOYHO MaJjlo, YTOOBI
CYIIECTBEHHO OTPaHWYMTh KOJEeOaHWS MEpexXOJHOro Ipolecca W 00ecHeduTh 3HadeHWE TOKa,
HE0OX0IMMOe JUISl CEJIEKTUBHOM 3aIUTHI OT 3aMBIKAHHS HA 3€MITIO.

IMpumeuanne - CremeHp 3a3eMiEHHsS HEHTpadW CETH XapaKTEpU3yeTCs HAWBBICIIMM 3HAYCHHEM
KO3 GHIIEeHTa 3aMBIKAaHNS HA 36MITIO JUISI CXEM JAHHOW CETH, BO3MOXKHBIX B YCIIOBHSIX AKCILTyaTaIUu.

3.11 KoapuumeHnT 3aMbIKaHHUS HA 3eMJII0 - OTHOIICHHUE HANPSDKEHUS HA HETTOBPEXICHHOH (haze
B paccMarpuBaeMoii Touke Tpex(das3Hoil sexTpuueckoil ceTr (OOBIMHO B TOYKE YCTAHOBKH
3JIEKTPOOOOPYIOBAHMS) IMPU 3aMBIKAHHH Ha 3EMIII0 ONHOM WM ABYX Apyrux ¢a3 K ¢asHoMmy
HaNpsDKeHUIO pabodyel 4YacTOThl, KOTOPOE YCTAHOBWJIOCH OBl B JAHHOW TOUYKE INPHU YCTPaHEHHH
3aMBIKAHHS.

IMpumeuanne - IIpu ompeneneHun KOG @HUIMEHTA 3aMbIKaHUS HAa 3€MJII0 MECTO 3aMBIKAHHS M COCTOSIHHE
CXEMBI JNIEKTPUYECKOH CEeTH BBIOMPAIOTCS TAKUMH, KOTOPBIE TAlOT HaHOoJbIIee 3HaYeHUE KO3 GHUIMEHTA.

3.12 TumoBble  HCOBITAHUA  W30JISAOHH  DJIEKTPOOOOPYAOBAHUS -  HCIBITAHUA
9NEKTPOOOOPYNIOBaHUST JIAHHOTO THIIA HAa COOTBETCTBHE €ro H30JIIMH BCEM TPEOOBAHUSIM,
YCTaHOBJICHHBIM TEXHHYECKOM JIOKYMEHTaluel, HPOBOAMMBIC IIOCIEC OCBOCHHUS TEXHOJOTHH €ro
OPOM3BOACTBA WK (YACTHYHO WM IOJHOCTBIO) I[OCHEC HM3MEHCHHI KOHCTPYKIWMH, HPUMEHSIEMBIX
MaTepHajoB MIA TEXHOJOTHH IIPOM3BOJACTBA, MOTYIIMX CHHU3HTH OJJEKTPHYCCKYIO IPOYHOCTH
W30JIILUH.

3.13 [lepnoguyeckue NCIBITAHUA U30JIAIMH YIeKTpoodopyaoBanus - o [OCT 16504.

3.14 IpuemMocaaTOYHbIE HCIIBITAHUS H30JISLUU J1eKTpoodopyaoBanus - no OCT 16504

3.15 O6moTKa ¢ MOMHOI M30JasNMell HeHTpaaum - OOMOTKAa C YPOBHEM H3OJLSILMH HEHTpalH,
PaBHBIM YPOBHIO H30JIALMHU JJMHEWHOT0 KOHIIA OOMOTKH.

3.16 O6MOTKA ¢ HEMOJHOH H30JsUuell HeliTpaau - oOMOTKa C YPOBHEM H3OJSLMU HEHTpaiu
Oornee HU3KUM, YeM YPOBEHb M30JIALMH JIMHEHHOTO KOHIIA OOMOTKH.

3.17 Cropona Bbicuiero (cpeaHero, HM3IIEro) Hampsbkenus TpaHcdopmartopa - mo ['OCT
16110.

3.18 Cropona HeiiTpain o0MOTKM TpaHcdoOpMAaTOpa - COBOKYITHOCTh TOKOBEAYIIUX YacTeH,
MIPUCOEAMHEHHBIX K 30KUMY HEUTpaIH U ONFDKaiIeil K HeHTpabHOMY KOHITY 9aCTH OOMOTKH.

4 OBIIIME TPEBOBAHNU A

4.1 Buabl HCOIBITATEIbHBIX HATIPSIZKEHMI
4.1.1 VYcraHaBIHBAIOTCS CIEAYIONIME HOPMHPOBAHHBIE HCIBITATENBHBIC HANpsHKeHus (mamee -
HCTIBITATENbHBIE HATIPSDKEHHST) M30JSIITHN SJIEKTPOOOOPYI0BAHMS:



- HaNpPsDKEHUSI TPO30BBIX UMIYIBCOB (110 4.5);

- HAaIPSDKEHUSI KOMMYTAIIMOHHBIX UMITYIbCOB (110 4.6);

- KPATKOBPEMEHHBIC IEPEMEHHbIE HanpsuKeHus (1o 4.7):

onpHomuHyTHOE (110 4.7.2a) 1 nipu 1w1aBHOM torbeme (1o 4.7.26);

- IIATENbHOE TIepeMeHHoe Hanpspkenue (o 4.8);

a TaxKe TpeOOBaHUS:

- K M30JISIIUK HA CTOUKOCTh B OTHOIICHUH TEIUTOBOTO Ipo6ost (o 4.9);

- K W3OIIMHK B OTHOIIEHWH OTCYTCTBHS YacTWUHBIX paspsmos (mo 4.10, 5.8, 7.5, 10.5, 12.3.2,
13.1.10);

- K BHEUIHEH U30IBIIMU B OTHOIIIEHUH OTCYTCTBHUS BHAUMOU KOpoHs! (o 4.11);

- K JUTMHE ITyTH YTEUKH BHeUrHed n3omsiuu (o 4.12);

- JIOTIONHUTENIFHBIE K HM3OJLIIUH 3JIEKTPooOOpyAoBaHuS KimMmaTwdeckux wucnomHennii T, TC,
Kareropuii pasmerienus 1, 2, 3 u 4, a Tarke kmMartnieckux ucrmomnennit Y, YXJI, XJI, kareropuu
pasmeruenws 2 (1o 4.13).

412 Wzomsamus obmorok HH ¢ HOMHHANBHBEIM HampsDKEHHEM HIKe 3 KB CHIIOBBIX
TpaHc(opMaTopoB, BTOPHUYHBIX OOMOTOK TpaHC()OPMATOPOB HAMPSDKEHHS W TOKA, CHIHAIBHBIX
OOMOTOK JAyroracsiliux peakTOpOB, H3OJANMS HEHUTpaau OOMOTOK CHJIOBBIX TPaHC(OpPMAaTOpPOB,
TpaHcopMaTOpOB HANPSDKEHHS W [IYHTHPYIOIIMX pEakTOpoOB, HE JONycKaomas paboTy ¢
pa33eMJIeHHEM HEHTpaiy, a Taroke H3OJSIIMs LeTed ymnpaBiieHWs, ONOKHPOBKH M CHTHAJIM3ALUH
TpaHcopMaTopoB, pPEAKTOPOB M aNMapaTroB JODKHA HCIBITHIBATECS TOJNBKO OAHOMHUHYTHBIM
TIepeMEHHbBIM HalpsKeHUEM.

4.1.3 TpeboBaHme UCIBITAHNS HAPSDKEHUSIMH TPO30BBIX UMITYJIECOB HE OTHOCHTCSL:

- K DJIEKTPOIICYHBIM TpaHC(opMaTopaM ¢ HOpMaJILHON U30JsIIMeH Ki1accoB HanpsbkeHust ot 1 1o 15
KB BxIIIOY. ;

- K TpeoOpa3oBaTenbHBIM TpaHcopmaropaM, mist kKortopeix o I'OCT 16772 He Tpebyercs
MIPOBEICHUS NCTIBITAHUH HANPSHKEHUSMH IPO30BBIX UMITYIbCOB.

4.2 Knacchl Hanpsi;KeHHs1 3JIEKTPOOOOPY/10BaHUS

4.2.1 Hacrosmuii cTaHIapT ycTaHaBIMBAaeT TPEOOBAaHMS K IJIEKTPUUECKOH MPOYHOCTH H3OJISILHA
3NIEKTPOOOOPYOBAHUS KIIACCOB HANPsDKEHWS, yKa3aHHBIX B Tabimue 1, mpeqHa3sHAYeHHOTO st
paboOTBl B 3JIEKTPUYECKHX CETSX C HOMUHAIBHBIMH W HAMOONBIINMH JUIMTEIBHO JIOITyCKAaeMBIMH
pabodnMu HATIPSHKCHUSAMH, YKa3aHHBIMU B Tadmmie 1.

422 B mHacrosmeM craHmapre TpeOOBaHMSA K DICKTPUYECKOM MPOYHOCTH  H3OJLAIUU
AJIEKTPOOOOPYIOBaHUST KJIACCOB HampspkeHuss ot 1 mo 35 kB ycraHOBIEHBI HCXOHIs U3 €ro
MpeAHa3HaueHNsT UIA PabOTBI B IJICKTPUYCCKON CETH, HEWUTpajdh KOTOPOH MOXET OBITh Kak
3a3eMJIEHHOM, TaK M W30JMPOBaHHOM (KOd()(OHIMEHT 3aMbIkaHWs Ha 3eMimo He Beime 1,73), a s
knaccoB Hanpspkenust ot 110 mo 750 kB HeliTpanb 3JEKTPUUECKON CETH JOMKHA OBITh 3a3EMIICHHON
(k03 PHUIMEHT 3aMBIKAaHUS Ha 3eMJTIO He BhIme 1,4).

Tabmuma 1
Kiaccel HanpspKeHHS IIEKTPOOOOPYAOBAHS

B kumoBompTax

Kracc nanpsoxerns Hawnbonsmee pabouee Homunanszoe Hawnbonbmee qmurensHO
3NEKTPOOOOPYAOBAHHUS HaIpsDKEHHE HaIpspDKEHHE JIoIyckaeMoe pabodee HanpsHKCHHE B
NIEKTPOOOOPYNOBAHUS | INEKTPHUESCKOH CETH JNEKTPUYECKON CETH
1 11 1,0 11
3 3,6 3,0 3,5
3,15 3,5
3,3 3,6
6 7,2 6,0 6,9
6,6 7,2
10 12,0 10,0 11,5
11,0 12,0
15 17,5 13,8 15,2
15,0 17,5
15,75 17,5
20 24,0 18,0 19,8
20,0 23,0




22,0 24,0
24 26,5 24,0 26,5
27 30,0 27,0 30,0
35 40,5 35,0 40,5
110 126,0 110,0 126,0
150 172,0 150,0 172,0
220 252,0 220,0 252,0
330 363,0 330,0 363,0
500 525,0 500,0 525,0
750 787,0 750,0 787,0
Ipumeuanue - Hacrosmumit craHmapT pacmpocrpansercss Take Ha m3omsinuio cropor CH m HH (kmaccos
HATpPsDKCHMs], YKa3aHHBIX B Tabimie 1) CHIOBBIX TpaHC(HOPMATOPOB, Kiace HampsukeHust ooMotkun BH kotopbix
OTJINYAETCSI OT YKa3aHHBIX B Ta0uume 1.

4.3 YueT BbICOTHI YCTAHOBKHU HAJl YPOBHEM MOPSI H TEMINEPATYPHI OKPY KAIOIIEro BO3/AyXa

4.3.1 HopMmupoBaHHBIC WCHBITATENIbHBIC HANpPSDKEHUS BHENIHEH M3ONSIMM, YyKa3aHHBIE B
HACTOSIIIEM CTaHAApTE, YCTAHOBJICHBI JUIS DJIEKTPOOOOPYIOBaHus, ITPEeAHA3HAYCHHOTO JUIsl PAOOTHI ITpH
HOMHMHAQJIBHBIX 3HAUCHMSX KIMMaTH4YecKux (axropoB BHemHed cpensl mo I'OCT 15543.1 u T'OCT
15150 mns kmmmatudeckux uconmaennit Y, YXJI, XJI, T, TC, kateropuit pazmemenus 1, 2, 3 u 4, mpu
ITOM:

- BBICOTa YCTaHOBKH HaJ ypoBHeM Mops He 6oiee 1000 m;

- BepxHee pabouee 3HAUEHHE TEMIEPATyphl OKPYKAIOIIEro BO3AyXa UIS AIIEKTPOOOOpYHIOBaHUS
Kareropuii pazMemenns 3 U 4 W JUIA BJIEKTPOOOOPYHAOBAaHMS KaTETOPUH pa3MEIIeHUs 2 BHYTPH
o6onoukn KPY, KPYH, KTII n sxpaHupoBaHHBIX TOKOIPOBOJOB JOJDKHO OBITH HE BHImIE 45 °C.

JlonomHUTENPHOE OTpaHNYEHNE 3HAUYCHNH KIMMAaTHYECKUX (DaKTOpPOB B Ipesenax JOMYIICHHH O
I'OCT 15543.1, ecnn 3T0 HEOOXOAWMO, MOJDKHO OBITH YKa3aHO B CTaHAApTax MM TEXHHMIECKUX
YCIIOBHSX (asee - CTanaapTax) Ha 3JIeKTpoo6OopyI0BaHUE OTACIBHBIX BHIOB.

4.3.2 J1ns anekTpooOopynoBaHus, MPEAHA3HAYEHHOTO U pabOTHl Ha BBICOTE HAJl YPOBHEM MOpS
or 1000 mo 3500 M, umcmBITaTeNbHBIE HANpPSDKEHUS T'PO3OBBIX M KOMMYTAIMOHHBIX HMMITYJIbCOB U
KpaTKOBPEMEHHOE NIepeMEHHOE ISl BHEITHEH U30JSIIMK B CyXOM COCTOSHHH, a TaKXKe JJIsl BHYTpEeHHEH
M30ILIMA CYyXUX TPaHC()OPMATOPOB U PEakTopoB (KpoMme TpaHCHOpPMATOPOB M PEAKTOPOB C JIUTON
U30IBIHMEH) JOIDKHBI OBITh ONPEIENCHBl YMHO)KCHHEM YKa3aHHBIX B HACTOSIIEM CTaHIapTe
UCTIBITATENBHBIX HANPSDKEHUH Ha Ko ¢unuenT Ky, BEMUCIsIeMbIi 1o Gopmyre

1
K =g
11-———
10000
rne H - BbICOTa YCTAHOBKH JIEKTPOOOOPYIOBAHUS Ha/l ypOBHEM MOpS, M.

4.3.3 Inst 35meKTpooOOpyIOBaHHS KaTEropuy pa3MeleHus 1, mpeqHa3zHaueHHOro Juisi paboThl Ha
BeicoTe Han ypoBHeM mopst oT 1000 mo 3500 M, wWcmBITaTeNbHBIC HANPSKCHHUS KOMMYTAMOHHBIX
UMITYJIbCOB M KPAaTKOBPEMEHHOE MEepEeMEHHOE JUISi BHEUIHEH M3OJIIMHU IO/ JOKAEM JOJDKHBI OBITH
OTpeZIeIeHbl YyMHOKEHHEM YKa3aHHBIX B HACTOSIIEM CTaHJIApTe HCIBITATEIbHBIX HaNpsDKEeHWH Ha
k03¢ dunument K5, BeraucisieMblid 1o hopmyie

Kg =1+ 0,5([(1 - 1),
rae K - xoaddumnment, onpenensemMsiii o 4.3.2.

4.3.4 Jlns 31eKTpooOOpyAOBaHMS KaTeropuii pasMerieHus 3 U 4, a TakKe IEKTPooOOpyI0BaHMS,
pasmemtaemoro BHyTpu obonouku HerepmernuHbix KPY, KPYH u KTII mmm skxpaHMpOBaHHBIX
TOKOTIPOBOJIOB, IIpEHA3HAYEHHBIX JUI1 PaOOTHl NPH BEpXHEM padoueM 3HAYeHHH TeMIepaTyphl
OKpyXaromiero Bo3ayxa Bbime 45 °C, ucrslTaTenbHbIe HANPSDKEHMS TPO3OBBIX W KOMMYTAIIMOHHBIX
UMITYJIbCOB M KPaTKOBPEMEHHOE TIEPEMEHHOE ISl BHEIIHEH M30JIIMH B CyXOM COCTOSIHHM, a TakKXkKe
IUISL BHYTPEHHEW W3OISIMH CyXHX TPaHC()OPMATOPOB M PEaKTOpoB (Kpome TpaHchOpMaTOpOB U
PEaKTOpOB C JUTOM M30JLSIHEH) TODKHBI OBITh OIpPE/IeICHB YMHOKEHHEM YKA3aHHBIX B HACTOSIIEM
CTaH/APTE UCTIBITATEIbHBIX HANPSDKEHNH Ha Kod(dumeHT K3, BRIYUCISIEMBIH 110 (hopMyIte

Ky=1+ L"’E’
300
rne T - BepxHee pabodee 3HaUEHHE TEMIIEPaTyphl OKpyXKaromiero so3ayxa, °C.

[Mpumewanme - B cimygae wucnbITaHWs yKa3aHHOTO B HACTOSIIEM IIyHKTE >JIEKTPOOOOPYAOBAHUS MPH
TEeMIIepaType OKPYXKAIOIIET0 BO3IyXa, PAaBHOM YCTAHOBJICHHOMY IUIS 9TOTO 3JIEKTPOOOOPYAOBAHUS BEpXHEMY
pabodeMy 3HAUEHHIO TEMIIEPATYphl OKPYKAIOIIETO BO3AyXa, YKa3aHHAs MOMpPaBKa K 3HAUCHMIO MCIBITATENbHBIX
HaINpsDKEHUH He BBOJIUTCSL



4.4 Yuet atMochepHBIX yCIOBHI NPU HCHBITAHNN BHELIHEH U30/ISIHHH

4.4.1 B nHacTosimieM CTaHAApTE HMCHBITATeJIbHBIC HANPSDKEHMS BHEUIHEH M30JIIIMM yKa3aHbl JUIs
HOpPMAJIbHBIX aTMOC(HEPHBIX YCIOBHH Npu WchbITanud: armocdepHoe nasienre 101300 ITa (1013
M6ap, 760 MM pr.cT.), TemnepaTypa Bo3ayxa 20 °C, aGComoTHAS BIAKHOCTb Bo3ayxa 11 r/m’,

4.4.2 Ecim atMocdepHble yCIOBHS IPU HCIBITAHUN BHEIIHEH H30JLSIIHMH 3JIEKTPOOOOpYI0BaHMS
OTIIMYAIOTCS OT HOPMAJIBHBIX, TO HWCIbITATEIbHBIC HANpPSDKEHHUS T'PO30BBIX M KOMMYTALMOHHBIX
HMITYJIbCOB M KPATKOBPEMEHHOE MepEMEHHOE HANPSDKEHHE JO0JDKHBI OBITh IPUBEICHBI K aTMOCHEpHBIM
ycioBusiM 1ipu uctibitaini B cootBercTBrH ¢ OCT 1516.2, pa3nen 4, ymHOXeHHEM Ha Kod(dummeHT
npusenennst K, BeraucienHsii mo [OCT 1516.2, ¢ ycnoBusimu ero npumenenus mo 4.4.3 B cirydae
OJTHOBPEMEHHOT'O NCTIBITAaHNSI BHYTPEHHEH 1 BHEITHEH M30IISIINH.

4.4.3 VYcnoBus npuMmeHeHus Kod(dumuenTa mpruBeneHuss K NpH OJHOBPEMEHHOM HCIIBITAHUN
BHYTPEHHEH 1 BHEIIHEH 30NN JOJDKHBI OBITH CIEIYIOMINMHU:

a) TIPY UCIIBITAHUSX HATIPSHKCHUSIME TPO30BBIX H KOMMYTAIIMOHHBIX HMITYIIbCOB:

- ecm K < 1, To mpuBeneHne AOMKHO OBITH CHAETAHO AJSL MMITYJIBCOB HANPSDKEHHS OXHON
HOJSIPHOCTH (TO#, TIPH KOTOPO# MPOYHOCTh BHEIIHEH M3OJISAIMH OIEHUBACTCS KAK HAMMEHBINAS); IS
UMITYJIbCOB JIpyro# momsipHoctu K = 1,

- ecm K > 1, To mpuBeaeHWe MODKHO OBITH CHETAHO ISl MMITYJIBCOB HANpPSDKEHHS O0enx
MOJSIPHOCTEH; ecn pacdetHoe 3HaveHune K > 1,05, To momken npuanmathes K = 1,05;

0) OpY HCHBITAHUSX KPATKOBPEMEHHBIM MEPEMEHHBIM HAMPSUKCHHEM MPUBEACHHE TOJDKHO OBITH
CETAaHO, ©CIIM TP WCIBITAHHH B CyXoM coctosHum K Haxomutcs B mpenenax 0,95-1,05, a mpu
HCTBITaHNH oA qoxaeM He mpesbimaeT 1,05. Ecmm K > 1,05, To nomken npuauMatbes K = 1,05; ecim
K < 0,95, To py HWCIBITAaHUH B CyXOM COCTOSIHHH JOJDKHO MpuHUMAaThes 3HaueHne K = 0,95 |, a mpu
UCTIBITAHNY TIOJ] IOXKJIEM - pacueTHoe 3HaueHne K, onpenensiemoe 1o 4.3.3.

4.5 NcnbITaTe/bHbIe HANPSIAKEHUS] TPO30BbIX HMITYJILCOB

4.5.1 HcnblTaTenbHble HANpPSOHKEHUS IIOMHOTO W CPE3aHHOTO TPO3OBBIX HMITYJIBCOB JIOJDKHEI
MIPE/ICTABISITE COOOM, COOTBETCTBEHHO, CTAHIAPTHHIE MOJHBIH M CPE3aHHBIH T'PO30BBIE MMITYIIbCHI
Hanpspkerus mo ['OCT 1516.2 ¢ MakcuManbHBEIME 3HAUYCHUSAMH, YKa3aHHBIME B Tabmumax 2-6, 9, 10 u
myHkTe 5.1.3 HacTosIIero craHgapTa.

4.5.2 TIpn NCTIBITAaHUN TOTDKHBI TIPUMEHSATBCS.

a) JUTS BHEIIHEH W30JIIUK 3IEKTPOOOOPYI0BaHHUS U ISl BHYTPSHHEH H30ILSIIIK TpaHC)OPMATOpOB
TOKa ¥ allapaToB - UMITYJIbChI TIOJOKUTEIFHON U OTPUIIATETLHON TOIAPHOCTH;

0) ST BHYTpeHHEH H30JLILMK CUIIOBBIX TPAaHC(POPMATOPOB, TPAHC(HOPMATOPOB HAMPSDKCHUS,
PEaKTOpPOB M KOHAECHCATOPOB CBS3H - HMITYJIbCHI OTPHULATENBHOM MOJSIPHOCTH.

4.5.3 MeTonsl WCHBITAHUH H3OJSIMM TPO3OBBIMH HMITYJIBCAMH M KPUTEPHUU BBIICPKUBAHUS
UCTBITaHUs NOKHBI cootBercTBoBaTh ['OCT 1516.2, pasmemsr 4 u 5, a Taxke crapmapraM Ha
3JIEKTPOOOOPYI0BAHUE OTACIBHBIX BH/IOB.

JIOIKHBI IPUMEHSTHCS CIIEAYIOIINE METO/IbI HCIIBITAHUN:

a) 1 BHYTPECHHEH W30ISIIMH 3JIEKTPO0OOpyHoBaHMs (KpOME Ta30HAIOIHCHHOTO) - 3-yIapHbIH
METO[;

0) IUIs BHEILIHEW WM3O0JLUH JIEKTPOOOOPYIOBAHUS W BHYTPEHHEH H30JUILUK Ta30HAMOIHEHHOTO
3JeKTpo0oOOpyIOoBaHuUs - 15-ymapHbIil MeToz,.

Jlyis BHEIIHEH M3O0JSALUH CHIOBBIX TPAaHC(OPMATOPOB M MEXKIY KOHTAKTAMH OJHOTO M TOTO XK€
TIOMTIOCA Pa3beIUHUTENCH 1 IPeTOXpaHNTENeH IPH BEIHYTOM IIATPOHE JOITYyCKACTCS IPUMEHATH BMECTO
15-yaapHOro METOJ MOJHOTO pa3psijia; MpU 3TOM BBIAECPKHUBaeMoe ¢ BeposTHOCThI0 90% HampsbkeHne
JIOJDKHO OBITH HE MEHBIIIE COOTBETCTBYIOLIETO MCIBITATEIFHOTO HAIPSDKEHNS.

454 VcreiTanwe BHYTPEHHEH W BHENIHEW W3OMSAIMH  CIJIOBBIX  TPaHC(OPMATOPOB,
TpaHc(hOpMaTOPOB ~ HANPSDKEHHS, TpPaHCHOPMATOPOB  TOKA, PEAKTOPOB, BBIKIIOUATENEH W
KOHJICHCATOPOB CBSI3M HANPSDKEHUSAMHU I'PO30BBIX UMITYJIBCOB JOITYCKAETCSl IPOBOANTH OTHOBPEMEHHO.
IIpn 5TOM MOIKHBI OBITH yIOBIETBOPEHBI TPEOOBaHMS, NMPEIbABISIEMbIC KaK K BHYTPEHHEH, Tak U K
BHEITHEH W30S B OTHOLICHUH TOJISIPHOCTH, YHMCIAa UMITYJIbCOB M MX MAaKCHMAaJbHOTO 3HAYCHHS,
KOTOpOE JTOJDKHO OBITh MPUHATO HAMOOJNBIINM U3 ABYX 3HAYCHUH, HOPMHPOBAHHBIX [UIS1 BHYTPEHHEH 1
BHEIITHEH M30JISIMH, C YIE€TOM IONPAaBKN Ha aTMOC(EPHBIE YCIOBHS TIPH UCTIBITAHNH.

455 HcmelTaHue W30IATOPOB,  pa3beAWHUTENEH, KOPOTKO3aMBIKATENECH, 3a3eMIHTENEH,
npenoxpanureneii, KPY, KTII u skpaHMpoBaHHBIX TOKOIIPOBOAOB HMCIBITATEIbHBIMUA HANPSHKEHUSIMHU
TPO30BBIX MMIIYJIBCOB II0 METOAY, YKAa3aHHOMY JUIS BHEIIHEH HW3OJLIIHUH, SIBISETCS OJHOBPEMEHHO
WCTIBITAHNEM JJIEKTPHUECKON MPOYHOCTH UX BHYTPEHHEH M30ISIINH.



Tab6mmna 2
HopmupoBaHHBIC HCTIBITATEIFHBIC HATIPSDKEHUS AIEKTPOOOOPYIOBAHMS KIIACCOB HATIPSDKEHUS OT 3 10 35 KB ¢ HOpMalTbHOM H30IISIHeH

HaHpSDKeHI/IH B KWJIOBOJIBTax

HcneiTarenbHoe HAIPsKEHUE BHYTPEHHEH M BHELIHEH H30JIUU
T'PO30BOr0 UMIIYJIbCA KPaTKOBPEMEHHOE (OJIHOMHHYTHOE) TIEPEMEHHOE

= e IIOJTHOT' O CpE3aHHOTO B CYXOM COCTOAHUUN I0Q IIO)K,ZICMS)
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1 2 3 4 5 6 7 8 9 10

3 a 40 46 50 10 10 12 10 12
9] 24 18 28

6 a 60 70 70 20/28" 20 23 20 23
9] 32 25 37

10 a 75 85 90 28/38% 28 32 28 38
9] 42 35 48

15 a 95 110 115 38/50% 38 45 38 45
9] 55 45 63

20 a 125 145 150 50 50 60 50 60
9] 65 55 75

24 a 150 165 175 60 60 70 60 70
9] 75 65 90

27 a 170 190 200 65 65 85 65 75
9] 80 70 95

35 a 190 220 220 80 80 95 80 95
9] 95 85 120

U Vposens usonsumu a - 115 2eKTPOOGOPYI0BAHHS ¢ GyMaKHO-MACIISHOM M JIATOH M30IIsIKeii, pa3palboTaHHOrO ¢ TpeGOBAHHEM TIPOBEPKH M3OIAMH HA OTCYTCTBHE YaCTHUHBIX
paspsnoB mo 4.10, mis ocTalbHOrO 3JIEKTPOOOOPYHOBAaHMS - YCTAHABJIMBACTCS IO COIJIAIICHUIO MEXIY H3TOTOBUTENIEM M MOTPEOUTEIEM; ypPOBEHb H3OJSLUH O - JUIS
9IIEKTPO0OOPYAOBaHUsI, pa3paboTaHHOTO Oe3 TpeOOBaHMS TPOBEPKH N3OJIIIIMK HA OTCYTCTBHE YACTUYHBIX Pa3psiIOB.

2) [l 51eKTPOOGOPYIOBAHHS TPeX (pasHOro (TPEXIOMOCHOr0) HCTIOTHEHHS.

%) st 971eKTPOOGOPYIOBAHKS KATETOPHH pa3Melerns 1 (KpoMe CHIOBBIX TPaHC(OPMATOPOB i PEAKTOPOB).

“) B 3HaMeHaTele yKa3aHbl 3HAYCHHS IS ONIOPHBIX H30ISTOPOB KATEropuii pasMelrienns 2, 3 u 4; B GMCIHTENE [T OCTAILHOTO YIIEKTPOOBOPYI0BAHHS.




Tab6mmna 3
HopMupoBaHHbIe UCTIBITaTENbHBIE HAPSDKEHHS 3JIEKTPO0OOPYI0BaHus KiaccoB HanpspkeHus ot 110 mo 220 kB

B kumoBonpTax

HcneiTaTensnoe HAIIPSI’)KCHUC BHyTpeHHeﬁ U BHEIIHEH HN30Js101unu
T'pO30BOIo UMITyJIibCa KPaTKOBPCMCHHOC (OI[HOMI/IHYTHOG) TICPEMCHHOC
IIOJIHOT'O CpE€3aHHOIO B CYXOM COCTOSHHHU U IO JOXKIACM
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OTHOCHTEJIEHO 3eMJIN 1 MeX 1y (pazamu MEXKAYy KOHTaKTaMu OTHOCHTENBHO 3eMiu | © = é ; E g ~
(momocamm) u Mexny Gazamu
1 2 | 3 4 5 6 7 8 9 [ 10 11 12 13 14 15
110 480 450 450/550% 520 450 570 550 200 200/230" 200/230” 230
150 550 650 750 650 790 600 750 230 275 275/300" 275 315
220 750 950 | 900 | 950 1050 | 900 | 1100 835 1100 325 395 395/440" 395 460

D Tlon momem - mst anekTpooGopyI0BaHHs KaTeropie pazMermenns 1 (Kpome CHIOBBIX TPAaHC(OPMATOPOB, PEAKTOPOB U M3OTIALINE METy KOHTAKTAMH Pa3beiHUTEINICI).

2) Jli1s1 anmapaToB TPEXITOMIOCHOTO HCTIOMHEHHS - TAKKE H MEXKTY ITOMOCAMH.

¥ B 3HaMeHaTeIe yKA3aHEI 3HAYCHUS IS BBOJOB, B UHCIHTENIE - JUIS APYTHX H30JISATOPOB.

Y B 3HameHaTelNe yKa3aHbl 3HAYCHUS JUIS HCIIBITAHKS B CYXOM COCTOSIHHH AIlIapaToB ¢ HEMACIHOMN M30MAIHEH 6e3 MPOBEPKH KAYeCTBA BEITOTHE IS H3OMAIMA HA OTCYTCTBHE YACTHUHBIX PA3PSIOB
WU IPYTHMH JOTOJHUTEIFHBIMA METOJAMH, B YHCIIUTEINE - JUIS OCTAIFHOTO 3JIEKTPOOOOPYAOBAHYS, a TAKXKE JJISI MCIIBITAHUS IO JOXKIEM.




HopMupoBaHHbIe UCTIBITAaTENbHBIE HAPSDKEHHS 3JIEKTPO0O0pyI0BaHus KiaccoB HanpspkeHus ot 330 mo 750 kB

Tab6muna 4

HaHpSDKeHI/IH B KMJIOBOJIbTax

HcnpiTarenbHoe HanpsbKeHUE BHYTPEHHEH U BHEILIHEH M30JISILUU
TPO30BOr0 MMITyJIbCa KOMMYTAITMOHHOT'O MMITYJIbCa B CyXOM KpPaTKOBPEMEHHOE (OILHOMI/IHyTﬂoe) TNIepEMEHHOE
IIOJTHOT'O CpE3aHHOr0 COCTOSTHUM U IO IIOXQHGMZ
= Mexny = Cuiosre — —
ferd = 0 = = A %
E = s:i . E é = 2 KOHTaKTaMu s:i . E » E TpaHchopMaTops, E é = g
9] g 19 2 2 EE S = 19 a2 g 2 < 2 HIyHTUPYIOLIUE 2 £ 5 8
£ |E |§ |gy& |$25% § |gg%§ |EE e | 5: o8 |§2 .58 |Eq
S & |2 |gEf BBE SEEEL NS RN ) bt EE |EEEZZ |5
= Q ] S 5 — . < 0 OAR | % 2 ¢ = =] SO g O 2 9 o
S I 2 oS oz g g 2 2 oS =z = o -8 |85 & = g = ST ERo | =88 2
o
5 |2 |E |228 |EcE% |EB% |E (B |zEg |4t AR © B EscEilczd
) 28 = 3= [ = = ) 28 = 3] s = > 4 =y g = ZES 90 2
i ESE ESEi EE 5 B (EfE (B 28 |5E: B > |85 25258 5:i:
S |EFg |g2E£g8 |52 |2 |& |Efg |28 5 |2 5 X 0F |ZETEE |3
= = ¥ o % 5 m 2 = = = 3 QE) = 2 o =
° |5 & |3§F  [5r |2 0 7 2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
330 | a | 950 1050 1255 1050 | 1175 850 1275 950 395 525 | 460 460 575
6 |1050 1175 1380 | 1450 | 1150 | 1300 950 1425 1245 460 575 510/560 750
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YV poBeHb 30U ¢ - IPH IPHMEHEHHH JUTS 3aIIUTHI OrpaHMYHTENeH mepenanpskenns (OIIH); ypoBeHb H30IAIAH 6 - IPH IPUMEHSHHH IS 3aIIHTh BeHTHIBHBIX Pa3pSIHHKOB.

2 Tlox KoXIEM - 1A HIEKTPOOOOPYIOBAHMS KATEropuy pasMenerns 1 (KpoMe CHIIOBEIX TPaHC(HOPMATOPOB, IyHTHPYIOMKX PEAKTOPOB H M30JIALMH MEXK/TY KOHTAKTAMH pa3beIHHHTEIICH).
® B 3HaMeHaTese yKa3aHbl 3HAYCHHUS A1 ITYHTHPYIOIIMX PEAKTOPOB, B HCIUTEIE - [ OCTAIBHOIO IEKTPO0OOPYIOBAHHSL.

) B upcimTene yKa3aHbl 3HAUCHHS 111 BEIKIIOUATENIEH, B 3HAMEHATENIE - JUTS PA3beHHHTEICH.

5] o o
) B 3Hamenarerne YKa3aHbl 3HAYCHUS IJIA allllapaTOB ¢ HEMACIAHOU U300 UEN 6e3 IIPOBEPKU Ka4€CTBA BBIITOJHEHUS U30JIAIIUU HAa OTCYTCTBHUE YaCTUYHBIX Pasps 0B UK APYTUMHA JOIIOJIHUTEIbHBIMUA METOJaMH, B YUCIIUTEIIE -

JIJIA OCTAJIBHOT' O 3HeKTp0060pleOBaHI/I}I.




Tab6mmna 5
HopmupoBaHHBIE HCTIBITATEIFHBIC HATIPSKEHUS AIIEKTPOOOOPYI0BaHUS ¢ 00JIErYeHHOMN N30SI

B kumoBonbsTax

HcnbiTarenbHoe HAIPsDKEHUE BHYTPEHHEH M BHELIHEH M30JLUH
MIOJTHOTO TPO30BOI0 MMITYIIbCa KPAaTKOBPEMCHHOE (OZHOMHHYTHOE) IIEPEMCHHOE
= OtHocuTensHO | Mexmy KOHTaKTaMH1 B CYXOM COCTOSIHUM 1O/ 109K1eM )
£ 3eMITH, MEX]TY paspenunuTeneH, | OTHOCHUTEIHHO Mexny OTHOCHTEITEHO -
5 (bazamu IIPEJOXPAHUTENCH U | 3eMITH, MEXKIY KOHTaKTaMH 3EMIIH, MEXAY | = =
g (momocamu’), KPY ¢ nByms nomocamu”, | pasbeIUHHTENCH, nomocamu”, g5
& | MeXIy KOHTaKTaMH |  pa3pbIBaMH Ha MEXTY IIpefoXpaHuTeneit MEXIY E E
8 BBIKJIIOUATENICH 1 MOJIIOC KOHTaKTaMH u KPY ¢ nByms KOHTaKTaMH S g
5 KPY ¢ onaum BBIKJIIOYATENICH | pa3pblBaMU Ha BBIKJIIOUYATENCH 2 ?é[
Pa3peIBOM Ha IOJIIOC n KPY ¢ oganm TIOJIIOC 5 o
pa3peIBOM Ha S E
TIONIOC
1 2 3 4 5 6 7
3 20 23 10 12 10 12
6 40 46 20 23 20 23
10 60 70 28 32 28 32
15 75 85 38 45 38 45
20 95 110 50 60 50 60
U Tlst snexrpoobopymosanms Tpexd)a3Horo (TPEXIONIOCHOr0) HCIIOTHEHILS.
2 st 51ekTpooGOpyI0BAHHS KATEropHH pasMerierns 1 (KpoMe CHIOBBIX TpaHC(OPMATOPOB H PEAKTOPOB).
Tabmua 6

HopmupoBaHHBIC HCTIBITATEFHBIC HATIPSDKEHIS W30 HeHTpamm oOMoTKH BH critoBeix
TparchopmaTopoB KinaccoB HanpspkeHus 110, 150 u 220 kB ¢ HemoHON U30MsAImel HeWTpam,
JIOITYCKAFOIIEH padoTy ¢ pa33eMIICHHEM HEUTpan

B kumoBonbsTax

Knacc HanpsoxeHus HcnbiTaTenbHOE HaNpsDKEHNE BHYTPEHHEH U BHEITHEN M30JISILIMU
TpaHc(hopMaTopa | KPAaTKOBPEMEHHOE (OJHOMHHYTHOE) [IEPEMEHHOE | IIOJIHOI0 IPO30BOT0 UMITYJIbCa
HeUTpamu BBOJIa HEUTpAJIM B CyXOM | HEHTpasu ¥ BBOAA HEUTpaIl
COCTOSHHH H [IOJ JOXIEM ™
1 2 3 4

110 100 110 200

150 130 145 275

220 200 230 400

D Mon noxnem - 1151 BBONOB KaTeropuu pasMemenns 1.

4.6 UcnbITaTesIbHbIE HATIPSIKEHUS] KOMMYTAIHOHHBIX UMITYJIbCOB

4.6.1 VcnblTaTenbHbIE HANPSDKEHNS KOMMYTAIIMOHHBIX WMITYJIBCOB JOJDKHBI MTPEJCTABISATh COOON
CTaHAapTHBIE KOMMYTAalMOHHbIE WMIYJibchl Hanpspkenns mo [OCT 1516.2, pasmen 6, c
MaKCHMaJIbHBIMH 3HAUCHUSIMH, YKa3aHHBIMU B TaOnumax 4 v 7 HaCTOSIIEro CTaHapTa.

ITpu 3TOM OIKHBI TPUMEHSTHCS:

- JUIl BHEUIHEH W30JLIIMHU SJIEKTPOOOOpYyIOBaHMS M BHYTPEHHEH M30ISIIMU TPAaHCPOPMATOPOB
HaNpsDKEHUS] W TOKa, aIllapaToB, KOHJICHCATOPOB CBs3H, mM3oysiTopoB M KPYD - amepmonmmueckuit
umiyisc 250/2500;

- U1 BHYTPEHHEH W3OJSIMHM CHJIOBBIX TpaHCHOPMATOPOB M IIYHTUPYIOUIMX pEaKTOpOB -
konebarenpubIil umiryisc 20/500;

- U BHYTPEHHEH M30JIIIMY Ta30HATIOIHEHHOTO AIIEKTPO0OOPYAOBAHMS, HCIBITEIBAEMOIN OTAEIBHO
OT BHEIIHEH W ISl JIMHEWHOW W30JSIIMH, B T.4. TUPJSHI H30JATOPOB - KOJEOATENBHBIA HMITYIbC
4000/7500.

4.6.2 Tlpn uCIbITaHUN TOTDKHBI TIPUMEHSATHCS .

a) ULl BHEIIHEH HM30JSIMH TPaHC(HOPMATOPOB HAIPSHKEHUS M TOKA, alllaparoB, KOHICHCATOPOB




CBSI3U M U30JIATOPOB KaTETOPHHU pa3MeneHust 1:

- IIPY MCHBITAHUN B CYXOM COCTOSTHUH - UMITYJIbChI TTOJIOKUTEIBHOH IOJISIPHOCTH,

- IIPY MCHBITAHUN IO JOKAEM - UMITYJIbChI TIOJIOKUTEIILHOM M OTPUIIATENIbHOM OIAPHOCTEH;

- Uil M3OJMIMM YKA3aHHOTO JJIEKTPOOOOPYAOBAaHUs Kareropwii pasmemenus 2, 3 u 4 mpu
UCIIBITAHUY B CyXOM COCTOSIHHH - UMITYJIbCHI TIOJIOKHTEITLHOM W OTPHLIATEIbHON TTOJISIPHOCTEH,;

0) mpH OTHEIPHOM HCIBITAHHK BHYTPCHHEH H30ILSIMH TPaHC(OPMATOPOB HAIPSHKCHUS W TOKA,
anrapaToB U KOHJCHCATOPOB CBS3H - HMITYJIbChI ITOJIOKUTEIBHON U OTPULIATENILHOM MOISIPHOCTEH;

B) UL BHYTPEHHEW H30JUSIIUM CHIOBBIX TPAaHCHOPMATOPOB M IIYHTHUPYIONIUX pPEaKTOPOB -
UMITYJIbCHI OTPHIATEIFHOH MOJISIPHOCTH,

T) I BHEUIHEH M30JSIMA CHIOBBIX TPAHC()OPMATOPOB M IIYHTHPYIOIIUX PEAKTOPOB - UMITYJIbCHI
TIOJIO>KUTEIBHOH TTOJISIPHOCTH,

o) UL BHEIIHEH W30SIMH MeXIy (a3aMu CHIOBBIX TPaHCHOPMATOPOB - HMITYIIBCHI
TIPOTUBOMOIOXKHBIX TOJMSIPHOCTEH CO 3HAUCHMSIMH Ha KXKIO0H M3 BYX MCHBITHIBAEMBIX (ha3, paBHBIMHU
TIOJIOBHHE HOPMHUPOBAHHOT'O MCIBITATENIFHOTO HATIPSDKEHUS; TPEThs (pa3a 0IKHA OBITH 3a3eMJICHa.

4.6.3 MeTozbl MCHBITAHUH H30JISIIIMN HANPSDKEHUSIMH KOMMYTAIIHOHHBIX MMITYTbCOB M KPUTEPHU
BBIJICP)KUBAHMS UCIBITAaHUA JOJDKHBI coorBeTcTBoBaTh 1'OCT 1516.2, pasmenst 4 m 6, a Taxke
CTaH/apTaM Ha 3JIEKTPOOOOPYIOBAaHHUE OTAEIBHBIX BUIOB.

JIOIDKHBI IPUMEHSITHCS CIIEAYIOIINE METO/IbI HCIIBITAHUH .

a) U1 BHYTPEHHEH W30ISIIHH 3JIEKTPO0OOpYyI0oBaHUs (KpOME Ta30HAIOIHCHHOTO) - 3-yIapHbIil
METO;

0) i1 BHEIIHEH H30AMH 3JIEKTPOOOOpYyHOBaHUsS (B T.4. NPH OMXHOBPEMEHHOM HCIIBITAHHU
BHYTPCHHEHl W BHCIIHEH HW3OLIIMM) W [P OTACIHHOM HWCIBITAHAM BHYTPCHHEH W30ILSIIHN
ra30HAIIOIHEHHOTO 3JIEKTPO0OOpyA0BaHuS - 15-ynapHslit MeTox.

Jisi BHEIIHEH W30JSIIMM CHJIOBBIX TPAaHC(OPMATOPOB, NIYHTHPYIOIIMX PEAKTOPOB M MEXKAY
KOHTaKTaMM OJHOTO W TOTO JK€ TOJIOCAa pPa3beIUHUTENEH JOIyCKaeTcsl INPUMEHATh BMecTo 15-
yIQpHOTO METOA MOJHOI'O paspsiia; NMpH 3TOM BBIIEp)KHUBaeMoe ¢ BeposiTHOCThIo 90% HampspkeHue
JIOJDKHO OBITH HE MEHBIIIE COOTBETCTBYIOLIETO MCIIBITATEIFHOTO HATIPSKEHHS.

4.6.4 VcnplTaHue BHYTpPEHHEW M BHEIIHEH HM3O0JSLIUM TPaHC()OPMATOPOB HANPSDKEHHS M TOKA,
BBIKJTIOUATEIEH M KOHACHCATOPOB CBSA3HM HANPSDKEHUSMH KOMMYTALMOHHBIX MMITYJIbCOB JIOITYyCKASTCs
MIPOBOJIUTH OJTHOBPEMEHHO.

[Ipr 3TOM K 37EKTPOOOOPYHIOBAHHMIO KATErOpUH pa3MelieHus 1 MomkHO OBITH mpuiokeHo 15
UMITYJIbCOB HOJIOXKUTENBHON MOJSIPHOCTH MPU HCHBITAHUNA B CyXOM COCTOSIHUM M 10 15 mMITynbcoB
o0enx TMOJSPHOCTEH TpPH WCHBITAHWM TOA JOKIEM, a K JIJIEKTPOOOOPYIOBAHHIO KaTETrOpHA
pasmemenuss 2, 3 U 4 - mo 15 wummynbcoB 00eMX MOJSIpHOCTEH. 3HAa4YCHHE HCHBITATEILHOTO
HaNpsDKEHUS] JTOJDKHO OBITh MPUHATO HAMOONBLIIMM M3 ABYX 3HAUYCHWH, HOPMHUPOBAHHBIX JUIS
BHYTPEHHEH 1 BHEIIHEH M30JSILUN C YYETOM IONPaBKH Ha aTMOC(epHBbIE YCIOBHUS MTPU HCITBITAHUH.

4.6.5 WcnplTaHue UW30JSATOPOB, pa3beIMHUTENCH, KOPOTKO3aMbIKaTelNed u  3a3emiuTesei
UCTIBITATEIHBIMI  HANPSDKCHUSMH KOMMYTAIIMOHHBIX HMITYJICOB TI0 METOXY, YKa3aHHOMY JUIs
BHEIITHEH M30IISINH, SIBISIETCS OJHOBPEMEHHO HCTIBITAHINEM MX BHYTPEHHEH M30IISIIHN.

4.7 UcnbITaTe/bHbIe KPATKOBPEeMEHHbIe NepeMeHHble HANPSIKeHUsl

4.7.1 UcnpITaTenbHOE KPaTKOBPEMEHHOE MEPEMEHHOE HANPSDKCHNE JODKHO IMPEICTaBISATh COOOH
Hanpspkerne 9acTotsl 50 T wiu (pM MCHBITAHWE CUIIOBBIX TPaHC()OPMATOPOB, TpaHCHOPMATOPOB
HaIpPsDKEHUS] 1 PEaKTOPOB HANPsDKCHNEM, HHAYKTHPOBAHHBIM B HCIIBITHIBAEMOM TpaHc(opmaTope wim
peakTope) MOBBIIIEHHOM YacToThl, HO He OGoiee 400 I'm, ¢ JAEHCTBYIOIIMM YCIOBHBIM 3HAYEHHEM,
yKa3aHHbIM B Tabnuiax 2-7, 9, 10 u nynkrax 4.14,5.1.3,5.4.2, 5.4.6-5.4.12, 5.5.3, 7.3.2.

Tabmuma 7

HopMupoBaHHBIC HCIIBITATENBHBIC HATIPSDKCHUS IJIs1 BO3MYIIHBIX TIPOMEKYTKOB
ANIEKTPOOOOPYIOBAHUS KIacCoB HampspkeHus ot 3 1o 750 kB

HaHpH)KeHI/IH B KHJIOBOJIBTaX

Krnacc YpoBeHb HcnbiTarenbHOE HAIPSDKCHUE
HATIPSKCHHS | M30ISIHN) NIEPEMEHHOE TIPY IUIABHOM IOABEME KOMMYTallMOHHOI'O UMITYJIbCa
OTHOCHTEIIHHO 3eMJIM | MEXXAY (a3aMu | OTHOCHTENBHO 3eMIIH |  MeXay da3amu
1 2 3 4 5 6
3 a, 6 26 - - -
6 a, o 34 - - -
10 a, o 45 - - -




15 a,o 60 - - -
20 a,o 70 - - -
24 a,o 80 - - -
27 a,o 90 - - -
35 a,o 105 - - -

110? - 280 - - -

150? - 320 415 - -

220% - 465 600 - -
330 a - - 850 1275

6 - - 950 1300

500 a - - 1050 1575

6 - - 1230 1800
750 a - - 1425 2400
6 - - 1550 2550

D'V enoBus npuMenenys ypoBHelt H30/ALIE yKa3aHE! B TaOmumax 2 u 4.
%) TpeGoBaHms K BO3IYIIHEIM IPOMEKYTKAM HEHTpaIIH CHIOBBIX TPAHC(HOPMATOPOB KIACCOB Hampsvkerns 110-220
kB yxasansi B 5.5.3.

dopMa HaANPSDKEHUS U METOJ OIpPEIENICHUs YCIOBHOTO neicTByromero 3HaueHus - mo ['OCT
1516.2, paznmen 7.

4.7.2 B HacTosAmeM CTaHIOApTe YKa3aHBl WCIBITATEIbHBIC KPATKOBPEMCHHEBIC IIEPEMCHHBIC
HATIPSDKCHUS

a) OMHOMHHYTHOE HAIPSUKEHHE, TPUKIIAIBIBAEMOE K H30JISAIMH C BHIIEPKKOMN TPH HOPMHPOBAHHOM
3HAYCHUH B TeyeHue 1 MUH Wik Apyroro BpeMenu (5 wim MeHee 1 MUH) B COOTBETCTBUH C YKa3aHUAMHU
I'OCT 1516.2, pa3nen 4,

0) HampspKeHWE TPH IUIABHOM IOABEME, TPHKIAIBIBAEMOE K HW3OJALMH 0€3 BBIIEPKKH TIPU
HOPMHPOBAHHOM 3HAYCHUM.

4.7.3 Meroasl WCHBITAHUA W30JAINN KPATKOBPEMCHHBIMH TIEPEMCHHBIMH HATIPSDKCHUSMH |
KPUTEPUH BBIJICP)KUBAHMS HCIIBITAHUS JTOJDKHBI cooTBeTcTBOBaTh ykazaHuwsiM 4.10 m TOCT 1516.2,
pasnensl 4 u 7, a Takke CTaHAapTaM Ha IEKTPOOOOPYIOBaHUE OTIEIEHBIX BUIOB.

JIOIKHBI IPUMEHSITHCS CIISTYIOIINE METO B UCTIHITAHHH

a) Ul BHYTPEHHEW W BHEIIHEHW WM30JSIHM OTHOCHTENBHO 3€MIIM - OJHOKPATHOE MNPHIOKEHHE
OTHOMUHYTHOT'O MCTIBITATEIFHOTO HATIPSKCHUS

6) U1 BHEIIHEH W3OJAIMH CHJIOBBIX TpaHCHOPMATOPOB W INYHTHPYIOIIHUX PEaKTOPOB,
ANEKTpUIECKast MPOYHOCTH KOTOPOH Ompememsercs MPOYHOCTHI0 YHCTO BO3AYIIHOTO IPOMEKYTKA,
OTHOCHTEITFHO 3eMJI B MEXIy (ha3zaMH - TPEXKPATHOE MPWIOKEHUE HCHBITATEIHHOTO HATIPSKCHHS
TIPY TUTABHOM TIOThEME.

Joryckaercss IpUMEHS T, BMECTO METOJ]a TPEXKPATHOTO TPHIIOKEHUS HAIPSHKEHUS TIPU TUIABHOM
oJbeMe METOJ] TIONHOTO paspsiia; MPH ITOM BBIIEpKHBaeMoe ¢ BeposTHOCTh0 90% HampspkeHue
JIOJDKHO OBITH HE MEHBIIIE COOTBETCTBYIOMIETO HCIBITATETHHOTO.

4.7.4 VictibITaHue OTHOMHUHYTHBIM TIEpEMEHHBIM HaTpsDKeHneM coriacHo 4.14, 5.4.6-5.4.12 n 7.3.2,
MPOBOIUMOE TI0O METOIY, YyKa3aHHOMY IS BHYTPCHHEH W3OJNSAINH, SBISETCSA OJHOBPEMEHHO
WCTIBITAHNEM BHETTHEH M30JSIIUN ISl CTICTYIOIINX BUIOB U30JALNHN 3JICKTPOOOOPYIOBAHMS

- oobMoTok HH ¢ HOMIHATBHEIM HapsHKCHUEM HIke 3 KB CHIIOBBIX TpaHC()OPMATOPOB,;

- BTOPUYHBIX OOMOTOK TPaHC(OPMATOPOB HATIPSLHKCHUS M TOKA;

- CUTHAJIBHBIX OOMOTOK 3a3eMJISIONIAX TYrOTacsIInX PEakTOPOB,;

- HeWTpamn O0OMOTOK CHIIOBBIX TpaHC(OPMATOPOB, TpaHCHOPMATOPOB HAIPSHKCHUS U
ITYHTHPYIOIIUX PEakTOPOB, HE JOMYCKAaIOMIeH paboTy ¢ pa33eMiIeHHEeM HEHTpay,

- LIeTIed yIpaBJIeHUs U BCIIOMOTaTeNbHBIX LEMEH.

4.8 VciiITaTenbHOE [UTUTEIFHOE TIEPEMEHHOE HATIPSDKEHUE

4.8.1 UcuplTaTenbHOE IITUTENFHOE TEPEMEHHOE HAIPsDKEHUE OJDKHO TIPEICTAaBIATh COOOU
Hanpsbkenue 4actotel 50 'l wiM moBbImeHHON 4YacTtoThl, HO He Oonee 400 I'w, ¢ ameicTByrOIIMM
3HAYEHHEM, YKa3aHHbIM B Tabmuie 8 u nynkre 12.3.2.




Tab6mmma 8

HopMupoBaHHbIe HCTIBITATENBHBIC JUTMTEIbHBIC TIEPEMEHHBIC HANPSDKEHHST BHYTPEHHEH 30NN
CHJIOBBIX TPaHC()OPMATOPOB M NIYHTHPYIOIIUX PEaKTOPOB

B kumoBonpTax

K.]'IaCC HaHpSI)KeHI/ISI I/ICHBITaTeJ'II)HOG JUINTCIIBHOC HaHpS[)KeHI/Ie OTHOCHUTCIIBHO 3€MJIN 06MOTKI/I BH
Tpancgopmaropa PeaKTOpal)
1 2 3
220 220 -
330 295 -
500 425 425/350?
750 635 635/500?

) 3HaueHms MCIBITATEIBHBIX HATPSDKEHHI [T IIYHTHPYIOLIIX PEakTopoB Kaacco Hampskenms 220 u 330 kB
JIOJDKHBI BBOJIUTHCS B CTAH/APT 110 MEpe pa3pabOTKH yKa3aHHBIX PEaKTOPOB.

2 VkasaHHEIC B 3HAMCHATENEC 3HAYCHHS YCTAHABIMBAIOTCA IO COLNANICHHIO MEXKAy H3TOTOBHTENCM U
OTpEOHTENEM.

dopMa HaNpsHKCHHUS, METOJ] ONPEACTICHUS ACUCTBYIONICTO 3HAYCHUS M KOHTPOIIb U3MEPEHUH - TI0
I'OCT 1516.2, pa3gen 7.

JMMTETEHOCTD BBIICPIKKH UCIIBITATCIIFHOTO HATIPSDKECHUS MPH HOPMHUPOBAHHOM 3HAYCHUH yKa3aHa
B pa3ienax ¢ TpeOOBaHMAMU K KOHKPETHBIM BHIAM JJIEKTPOOOOPYIOBAaHHS W HE 3aBHCHUT OT €ro
YaCTOTHL

4.8.2 Tlpu WCIIBITAHUY JTUTEIBHBIM TICPEMCHHBIM HATIPSHKCHUEM JODKHO MTPOBOIUTHCS U3MEPCHUE
WHTCHCUBHOCTH dYacTHUYHBIX paspspoB mo ['OCT 20074 wu craHmapTraM Ha OTHCTBHBIC BHJEI
aneKkTpoodopynoBaHus. Kputepun BBIICpKUBAHUS WCIBITAHUS YKa3aHBl B pa3leliaX CTaHgapTa ¢
TpeOOBaHMAMH K HJIEKTPOOOOPYIOBAHHIO KOHKPETHBIX BHJIOB.

4.9 TpeGoBaHus K U30JIAIIMN HA CTOIKOCTH B OTHOLLIEHHH TeNJI0BOro Mpooos

DekTpoobOpyIOBaHe, B H3OMSIMU KOTOPOrO BO3MOXKEH TEIUIOBOM MpoGoit (HampuMmep mpu
OCHOBHOW OpPTaHWYECKOM HM3OIISIMK), MOJDKHO BBIICPKHBATH MCIBITAHWE HA CTOMKOCTH H3ONISAIHH B
OTHOIIEHWH TEIUIOBOTO MPO00s TPHIOKEHHEM K H3OJSIMHA OTHOCHTEIBHO 3EMII IEPEMEHHOTO
HampspkeHus, paBHoro  110%  nambompimrero  pabodero  HampspKeHHWsS TP WCHIBITAaHUA
ANEeKTpooOOpyIOBaHUs KiaccoB HampspkeHns oT 3 mo 35 kB wmmm 110% mambonbpmmero pabouero

HaNpsDKeHUs, JETICHHOTO Ha V3, TIPY MCTBITAaHUN 3JIEKTPO00OpyRoBaHMs KitaccoB HanpspkeHus 110 kB
U BBIIIE.

Meron ucnbrranus - mo [OCT 1516.2, paznen 7.

JlomyckaeTcst He MPOBOAWTH YKa3aHHOE MWCHBITAHHE, €CIH pPacueToM, ITOJATBEPXKICHHBIM
SKCTICPUMEHTOM HWJIH TIPEIBAPUTEIIEHBIMH HCCIIEIOBAaHMAMYI Ha MaKeTax WM o0pas3nax ¢ aHaJOTHIHON
KOHCTPYKIMEH M30JISLUH, YCTAHOBIEHO OTCYTCTBHE OITACHOCTH TEILIOBOTO MPOOOSI.

4.10 TpeGoBaHusI K OyMaKHO-MACJSTHOM, JIUTOH WJIH 3aN0JTHEHHOW KOMIAYHIOM H30JSIHA H
w30 KPYD B oTHOLIEHMH OTCYTCTBUS YACTUYHBIX Pa3psi0B

4.10.1 DnexTpoodopyaOBaHHE WM €r0 YaCTH C JIMTOM WM 3alOJTHEHHONW KOMITAYHIOM H30JIIIUeH
JIOJDKHO BBIICPKMBATh HCIBITAHWE HA OTCYTCTBHE YAaCTHUHBIX Pa3psAAOB B I'a30BBIX BKIIOYEHHSIX B
N30JBIIUY PUIIOKEHNEM TIEpPEMEHHOTO HATIPSKEHUSL.

VYkazanHoe ucmbITanue MokeT npoBoanTbes mo I'OCT 20074 meromoM n3MepeHus! 3aBUCHMOCTH
TaHTeHCAa YIJIa JMAJIEKTPUYECKHX IIOTeph OT HamlpspKeHus, u3Mmensemoro a0 120% wnambosnbimero
pabodero HampspKeHHs U1 JIEKTPooOOpyIOBaHUS KiaccoB HampspkeHus oT 3 no 35 kB mimm 120%

HauOOIBIIET0 pPabodero HANpSHKCHUS, NIEIEHHOTO Ha V3, s ANEKTPOOOOPYAOBAHUS KIaCCOB
Hanpspkerus 110 kB u Bbime.

4.10.2 VcnplTanue ¢ U3MEPEHUEM XapaKTCPUCTUK YACTUYHBIX Pa3psIOB TOJDKHO TPOBOIUTHCS
MIPIIOKECHUEM K HCIBITEIBACMON HM30JAIUN TIEPEMEHHOTO HAIPSHKCHUS, TPEIBAPUTEIIEHOC 3HAUCHUE
KoToporo anutenpHocTeo 10 ¢ pomxHo ObITe paBHO 1,3U,, M 31eKTpooOOpYHOBaHMUS KIIAacCOB
Hanpsokennss or 3 go 35 kB, 1,05U,, - nna oanexrpoobopynosanus 110 xB u Bbeime. 3atem

HaTIPSDKCHUE JTOJDKHO OBITh 0€3 OTKITIOYCHHS CHIDKEHO 10 3HAYCHUS l,lUHAp/ \/5 U BBIIEPKAHO B

TEUYCHUE HE MEHee 1 MUH, TIPU 3TOM JOJDKHO TPOHM3BOJUTHCS M3MEPEHHE WHTCHCUBHOCTH YaCTUYHBIX
paspsmoB, JIOMyCTUMOE 3HAUYCHHWE KOTOPOW VyKa3aHO B  pa3enax C TpeOOBaHUSAMH K
ANEKTPOOOOPYAOBAHUIO KOHKPETHBIX BHIIOB.




4.10.3 Meroj WCIBITAaHUS, €CIM OH HE YKa3aH IUIA JAaHHOTO BHIA JJIEKTPOOOOPYIOBaHWSA, W, B
clTydae UCTIBITAHUS I10 YacTsIM, TPUKIIABIBAEMOE K TUM YacTsAM HaNpsHKEHUE TOJDKHBI OBITh yKa3aHBI
B CTaHJApTaX Ha AIEKTPOOOOPYIOBAHHE OTIACTHHBIX BHIIOB.

4.11 TpedoBaHus K BHELIHell H30JSINMH B OTHOLIEHUH OTCYTCTBHS KOPOHBI

BrenmHss 3oy TpaHC()OPMATOPOB HATPSHKCHUS W TOKA, allapaToB, KOHIICHCATOPOB CBS3W H
m3onsaTopoB kimaccoB HampspkeHus 330, 500 m 750 kB nmomkHa BBIICPKHBATH HCIBITAHHE Ha
OTCYTCTBHE BHUIUMOW KOPOHBI TPHIOKEHHEM K W30JSIUN OTHOCHTEIBHO 3EMJIH IEPEMEHHOTO
HaNpsDKeHUs, PaBHOTO JUIS 3JIEKTpooOopynoBaHMs ¢ ypoBHeM m3omamuu 6 110% nambomnbmero

pa60qer0 HAIpsZKCHUA, ACJICHHOIO Ha \/g, a I 3J'I€KTp0060py,HOBaHI/I$I C YPOBHEM U3OJIALWU a -

130% wnanbonpmero pabodyero HampspKEHUs, JIEICHHOTO Ha V3, IIPY HUCHBITAHUU H3OJSILUU B
3aKPBITHIX TOMEIIEHHUSX.

JlomyckaeTcst Takke periucTpalysl KOPOHBI IyTeM H3MEPEHHUs YPOBHS painoNoMeX.

Merons! ucnbitannii - mo FOCT 1516.2, pasgen 7.

4.12 TpedoBaHusl K JJIUHEe MYTH YyTeYKH BHEUIHEH N30T

JmHa TyTH YTE€UKH BHEIIHEH M30JSLUM 3JIEKTPOOOOpYNOBAaHUS KaTEropuH pasMerneHus 1 - mo
I'OCT 9920.

4.13 JlomosHUTeJbHbIe TPe0OBAHUS K H30JSINMH 3JIEKTPOOOOPYI0BAHHS KJIMMATHYECKHUX
ucnosHenuii T, TC, a taxke ¥V, YX JI, XJI 15151 kaTeropuu pa3MenieHust 2

4.13.1 W3zomsmmst s1exTpoobopynoBanus kiamMmatwdeckux wucnomHenuit T, TC, xareropuid
pasmenienus 1, 2, 3 u 4 nomxHa yaoBieTBopsATh TpedboBanusm ['OCT 15963.

4.13.2 M3omsamms 3nekTpoobopynoBanus knuMatideckux ucronaeHnd Y, YXJI, XJI, kareropun
pasMenieHus 2 JO0JDKHA YIOBJIETBOPSTH TPEOOBaHMSAM ydeTa KOHICHCAIMH BJIATH, KOTOPBIE JOJDKHBI
YCTaHaBIMBATHCA B CTAHJAPTAX Ha AJIEKTPOOOOPYIOBaHNE KOHKPETHBIX BUJIOB.

ITpumeuyanue - TpeGoBaHus, ompeenseMble KOHICHCALMEH BIIArd, HE JODKHBI HPEIbSBIATHCS K
9NIEKTPOOOOPYJOBAaHHIO KAaTEropuu pasMellieHus 1, NpUMEHSeMOMY B paclpeleMTENbHBIX YyCTpOiCTBaxX
KaTeropuM pasMeLieHus 2.

4.14 TpedoBaHus K M30JISIIUHU LleTeii yIPaBJIeHUs1 H BCIOMOIaTeJIbHbIX Lernei

4.14.1 Vzonsmms nener ynpaBieHUs ¥ BCIOMOTATeNbHBIX IIENel, a TaKKe WX 3JIEMEHTOB JIOJDKHA
BBIJICP)KUBATh HCIBITATEIbHOE TIEPEMEHHOE HampsDKeHUe UTst dnekTpoodopynosanusa 500 kB u mmxe,
paBHoe 2 kB (2,2 kB ms kimmatuueckux ucrnoineHuid T, TC), mist amektpoobopymoBaHus Kiacca
HanpspkeHus 750 kB, paBHoe 3 kB, mpukiagpiBaeMoe MooYepeTHO MEKTY:

a) TOKOBEIYILIMMH U 333€MJICHHBIMU YACTSIMH;

0) TOKOBEAYLINMH YaCTSIMU PA3HBIX IIETICI;

B) Pa30MKHYTBIMU KOHTAKTaMH SJIEMEHTOB OHOMU U TOM JKe IEIH.

JTMTENBEHOCTD BRIZIEPKKH MCTIBITATEIHHOTO HAMPSDKEHHS JOJKHA OBITh paBHa 1 MuH.

Ipumeyanwe - VicnpITanme M0 TOATYHKTaM 0) U B) JOIMYCKAETCS HE MPOBOIAUTH [IPH YCIOBHH TapaHTHPOBAHHS
MPeANPUATHEM-U3T OTOBUTENIEM SIEKTPOOOOPYI0BaHNS HEOOXOIMMOT0 Ka4eCTBA 30U,

4.14.2 Ecnu kaxue-In00 3JIEMEHTHI MENeil COTJacHO CTaHAapTaM HIM TEXHWYECKHAM YCIOBHSM, B
COOTBETCTBHHM C KOTOPBIMH OHH W3TOTOBJICHBI, HE JOMYCKAIOT WCIBITAHUS HAMPSHKCHUSIMH,
yka3zaHHBIMU B 4.14.1, TOo UCTIBITAaHNE MOXET OBITh TIPOBEICHO MPU APYTUX 3HAUYCHUAX HAIPSKEHUS 110
COTJIACOBAaHUIO MEKAY H3TOTOBUTEIIEM U TIOTpEOUTENEM.

4.15 Buapl ucnbITAHUI

4.15.1 Uzomsims 3JeKTpooO0pyI0BaHHUS TOIDKHA TOABEPTaThCsl THIIOBBIM™, TIEPHOINYECKUAM (ECITH
9TO YCTaHOBJIEHO B CTaHIAapTE Ha JAHHOE DJIEKTPOOOOPYIOBAHHIE) M IPHEMO-CAATOYHBIM HUCIIHITAHUSM.
WcrnbiTanusi  JAOJDKHBL  MPOBOAMTHCS HA  MOJHOCTHIO COOPAHHOM  3JIEKTPOOOOPYIOBaHHMH, 32
HCKITFOUeHHeM cirydaeB, ykazaHHBIX B [OCT 1516.2, paznmen 4.

* Bee yka3aHMS HACTOSIIEro CTaHAApTa IO THIOBBIM HCIBITAHUSM, NPOBOAMMBIM B MOJHOM 00BEME,
OTHOCSTCS TAKXKE K MPUEMOYHBIM 1 KBaTH(DUKAIMOHHBIM uctbiTanusm mo [OCT 16504,

4152 TumoBeIM WCIBITAHWAM JODKCH OBITH  TMONBEPTHYT  KAXKIBIA  HOBBIM  THUII
AIIEKTPOOOOPYIOBAHUSI HA COOTBETCTBUE DIIEKTPUICCKOM MPOYHOCTH €ro U30JSIIUU BCeM TPeOOBaHUSIM
HACTOSIIIETrO CTaHAapTa.

TUMOBBIM ~ WCIIBITAHUSIM ~ TIOJBEPraeTcss TOJOBHOW oOpasem wium oOpasenm W3 IepBOH
TIPOM3BOJCTBEHHON TapTuH. [l 3IeKTpooOOPYAOBAaHHSA MAacCOBOTO IPOM3BOACTBA (HAmpUMeD,
M30JIATOPOB KJIACCOB HAmpspkeHHst oT 3 j0 35 KB) THIOBBIM HCIBITAHWAM MOTYT IOIBEPTaThCS
HECKOJIBKO 00pa3IoB, €CJIM 3TO YKa3aHO B CTaHAApTaX Ha 3JEKTPOOOOPYAOBAHUE OTICIBHBIX BUIOB.



IIpumevanus

1 Ecnm KOHCTPYKIUS ¥ TEXHOJIOTHMUYECKUH MPOIECC M3TOTOBICHUS M30JIIIUH JIEKTPOOOOPYIOBAHUSI HOBOTO
THTA UJCHTUIHB KOHCTPYKIMH ¥ TEXHOJIOTWIECKOMY MPOIECCy M3TOTOBICHUS W3O0JAIMN JIEKTPO0OOOPYTOBAHHS
Ipyroro THIIA, paHEE BBIACPKABIIETO THIIOBOE HWCIBITAHWUE, MPOBEICHHUS  THUIIOBOTO  HCIIBITAHUS
AJIEKTPOOOOPYIOBaHHS HOBOTO THUITA HE TPEOyeTCs.

2 TUNOBOE UCTIBITAHUE OJJHOMHHYTHBIM MIEPEMECHHBIM HAIPSHKEHUEM BHYTPEHHEH H30JISAIMN JIMHSHHOTO KOHITA
OOMOTKH C HEHONHOH M30JIIHEeH HeHTpaay NIyHTHPYIONIUX PEakTopoB He MpoBoauTcsi. COOTBETCTBHE M30JIIINN
JIMHEWHOTO KOHIIa OOMOTKM YKa3aHHBIX PEAaKTOPOB OTHOCHUTEIBHO 3eMIM U MEXAy (a3aMH HCIBITaTeIbHBIM
OJHOMHUHYTHBIM TIEPEMEHHBIM HAMPSDKCHHUSM, YKa3aHHbBIM B Tabiuiax 2-4, JODKHO OBITH MOATBEPIKICHO
pacderoMm.

3 HcmblTaHue TOA NOKAEM BHEHIHEH H30JSALHMU DICKTPOOOOPYJOBAaHHS, MMEIOIIEr0 OCHOBHBIC aKTHBHBIC
YaCTH, PACHOJIOKEHHBIE B METAIMIECKOH OOOIOYKE W TPHCOSAWHSIEMBIE Uepe3 CaMOCTOSTEIbHBIC BBOIHI,
JIOITYCKAeTCsl He IPOBOIHTH, €CJIN UCIIBITAHIE BHEITHEH M30JLSIIIH BBOOB TI0]] JOXKAEM IIPOBEICHO OTIEIHHO.

4.15.3 TumoBoe HCIBITAaHWE [ODKHO OBITH NPOBEACHO B Clydac HW3MEHEHHS KOHCTPYKIMHU
N30JBIIMK WJIM TEXHOJIOTMYECKOTO IMPOIIECca M3TOTOBICHHS 3JIEKTPOOOOPYIOBAaHMS, a TAKKE 3aMEHBI
MIPUMEHSEMBIX MaTepHajioB, €CIIM YKa3aHHbIE N3MEHEHHSI MOTYT CHM3HTH JJIEKTPUUECKYI0 MPOYHOCTh
n3omsinun. OOBEM HCIIBITAHUST YCTAaHABIMBACTCS TNPEATPHITHEM-U3TOTOBUTEIEM B 3aBHCUMOCTH OT
XapaxTepa YIIOMSHYTBHIX H3MCHEHHH.

IIpumeuanue - Ecau KOHCTpYKLIMS U TEXHOJOTMYECKUM IPOLECC HM3TOTOBICHMS H3OLMHU, a TAKKE HX
W3MEHEHHE WM 3aMEHa IIPUMEHSEMBIX MAaTE€pHalioB IS JAHHOTO JIEKTPOOOOPYHOBAHUS, IOAJTIEKAIIETO
THUTIOBOMY HCIIBITAaHHIO B CBSI3M C YKA3aHHBIMH WM3MEHEHUSIMH, HACHTHYHBI MEPEUHCICHHBIM (aKTOpam I
JPYrOro 3IEKTPOOOOPYIOBAHHS, BBIIEPKABIIEr0 THUIIOBOE (B T.4. B CBSI3M C YKA3aHHBIMH HM3MEHEHHSMH) A
MEPHOIIIECKOE UCIBITaHNE, TO IIPOBEACHNE YKA3aHHOTO UCIIBITAaHKS HE TpeOyeTcs.

4.15.4  TlepmogM4ecKUM  WCIBITAHWSM  TOJBEPTacTCs  KaXIbI  BBITYCKaeMbIH  TUI
3JIEKTPOOOOPYIOBAaHUs, B CTaHIAPTaX Ha COOTBETCTBYIOIINME BUABI KOTOPOTO YCTAHABIIMBACTCS HX
HEOOXOAMMOCTh M HEPHOANYHOCTh. K MepHOANYEcKMM HCIIBITAHHUSM OTHOCSTCS BCE TPeOOBaHMS
HACTOSIIIETO CTAHAAPTA, YCTAHOBICHHBIE JUISI THIIOBBIX MCTIBITAHHUH, 32 HCKIIIOYEHHEM HCTIBITaHUH!

- M30JSIIUH OOMOTOK CHIIOBBIX TPaHC(HOPMATOPOB HANPSDKECHUSAMH I'PO30BBIX M KOMMYTAIIHOHHBIX
HMITYJIBCOB;

- W30JBIIUHM TOKOOTPAHMUYMBAIONINX W JIyTOTaCsIINX PEaKTOPOB, TPAHC(HOPMATOPOB HAIPSLKEHUS 1
TOKa, almnapaToB, KOHACHCATOPOB CBSI3U U U30ISATOPOB HANIPSHKEHUSMU TPO30BBIX UMITYIBCOB;

- BHEIIHEH M30JISIMN CHJIOBBIX TPAaHC(OPMATOPOB, MEXTY KOHTAKTAMH OJJHOTO M TOT'O K€ IONIoca
pa3zbeIUHATENEH U MPEeAOXPaHUTENEN TIPH BBIHYTOM MaTPOHE;

- M30JISIIAM 3JIEKTPOOOOPYIOBAaHHSI, YCTAHABINBAEMOrO B 9KPaHHPOBAHHBIX KOXKYXaX T€HEPATOPOB,
a TaKKe Ha yJacTKax MeXIy reHepatopoM u oomorkoit HH mossimaromero Tpanchopmaropa.

[Ipumeuanus

1 Ecnu KOHCTPYKIHS W TEXHOIOTHUYECKUN MPOIECC W3TOTOBICHHS M30JIALUH TOIIEKAIIETO TEPHOANIECKOMY
WCTBITAHUIO JAHHOTO JJIEKTPOOOOPYAOBaHMS WICHTHYHBI KOHCTPYKIIMM W TEXHOJOTMYECKOMY TPOLECCY
M3TOTOBJIEHHS JIPYTOTO BJIEKTPOOOOPY/IOBAHKS, pPaHEEe BBIJIEPIKABIIETO THIIOBOE MCIbITAHUE (ECIM HE UCTEK CPOK
MEPUOJMYHOCTH) WM TEPUOJUYECKOE HCIBITAHUE, TO MPOBEIEHUS MEPUOANYECKOTO HCIBITAHUS 30U
JTAHHOTO 3JIEKTPOOOOpYIOBaHUS HE TpeOyeTcs 0 HACTYIUICHHUS CPOKAa MPOBEACHHUS OYEPEIHBIX MEPHOTUIECKIX
HUCTIBITAaHUH.

2 Ecnu B KOHCTPYKIMU JAHHOTO AJICKTPOOOOPYAOBAHHS HE TPOH30IILIO0 H3MEHEHHUH, BIUIONMX HA IPOYHOCTh
BHEIIHEH U30JSIINH, TO POBEACHNUS TIEPHOJMYESCKAX UCTIBITAHUI MO JOKAEM He TpeOyercs.

3 Tlepuomuueckoe WCHBITAHWE HU3OJSLHKA DJIEKTPOOOOPYIOBAHUS HA CTONKOCTh B OTHOIIEHHH TEIUIOBOTO
po0Os HEe TIPOBOAMTCS, €CITH 3TO YCTAHOBJICHO B CTAHIAPTE HA JAHHOE HIIEKTPOOOOPYAOBaHHE.

4.15.5 Kaxpplii obpaszen 35eKTpoOOOPYAOBaHUS TPH BBHITYCKE C TMPEANPHATHSI-U3TOTOBHTENS
JIOJDKEH OBITh MOJIBEPTHYT MPHEMO-CIATOYHBIM HUCTIBITAHUSIM €70 N30JISINN:

a) Uil BHYTPCHHEH HM3OJBIIIME BCEX THUIIOB 3IEKTPOOOOPYIOBAHHMS, KPOME BHYTPEHHEH HM30ISIHA
JMHEHHOTO KOHIA INYHTHPYIOMIMX PEAKTOPOB C HEMOIHOW HM30JISIIHEH HEHTpaiaH - WCIbITaTeIbHBIM
OTHOMUHYTHBIM TIEpEMEHHBIM HaTpsDKeHHeM B cootBercTBuu ¢ 4.14, 5.4, 6.3, 7.3, 7.5, 8.3, 9.2.1, 10.4,
11.2.1,11.36, 11.4,12.3.1, 12.3.3, 13.1.7, 13.1.8;

0) s BHYTPCHHEH M30/SIMH JIMHEHHOrO KOHIA IIYHTHPYIOIIMX pPEaKTOPOB C HEMONHOM
M30JSIIMEeH HEWTpasid, BHYTPEHHEH W30SILIMHM JHMHEHHBIX KOHIOB oOMmoTok BH m CH cumioBbix
tpancdopmaropos (aBrorpanchopmaropos) 750 kB u o6morox BH rexeparopHbix TpaHchOpMaTOpOB
JUTS aTOMHBIX HJIEKTPOCTAHIN - HANPsDKEHUEM TIOJTHOTO TPO30BOr0 HMITYJIbCa B COOTBETCTBHH € 5.1.1;

B) [UIs BHYTPCHHEH W30JLIHH CHJIOBBIX TPAaHC(HOPMATOPOB M IIYHTHPYIOIIMX PEAKTOPOB KIACCOB



Hanpspkerns 220 kB u BbIIIe - WIATETFHBIM IEPEMEHHBIM HANPSDKEHUEM B COOTBETCTBUH C 5.7

) IUIS BHYTPEHHEH M3OJAIMHM KOHIEHCATOPOB CBSI3M, BBOJOB KiaccoB Hampsbkenus 110 kB wu
BEIIIIE, TpaHC(hOpMATOPOB TOKA, TPAHCHOPMATOPOB HAIPSDKCHHUS C TBEPAOH H3OJAIMEH KIAcCOB
HanpsbkeHUss 3 KB W BhINIE, a TakkKe 3aNOTHCHHBIX JKUAKUM WU Ta3000pa3HBIM JUAIICKTPUKOM C
AJIEMEHTaMU JUTON wm3oismu kKiaccoB HampspkeHus 110 kB u Beme w riaBHBIX merneit KPYD -
MIEPEMEHHBIM HATPSHKCHUEM C M3MEPCHHEM XapaKTEPUCTHK YaCTUYHBIX Pa3psAOB B COOTBETCTBHU C
5.8,7.5, 10.5,12.3.2 1 13.1.10.

[Ipumevanus

1 [omyckaercst HE MPOBOIHUTH OTACIBHO IPHEMO-CAATOYHOE HCHBITAHHE HM3OJALUM YCTAaHABJIMBAEMbIX Ha
TpaHcopmaropax, peakropax M amnaparax BBOJOB KJIaccoB HampsikeHust or 3 no 35 kB, apMupyembix
MIPeAPUSATHEM-U3TOTOBUTENEM TpaHC(OpMATOpa, peakTopa WIHM allapara, a TakKe BBOJOB, COOMpPAEMBIX U3
gacTel Ha Oake 9JIEKTpooOOPYJOBaHMS, OrpPaHUYMBASCH NPIIOKEHHEM K BBOAAM  HCIBITATEIHFHOTO
OJHOMHHYTHOT'O TIEPEMEHHOTO HaIPsDKEHKS TpaHc(OopMaTopa, peakTopa WX anmapara Ipy IPOBEICHUH PHEMO-
CAATOYHOI'O UCIBITAHUS MOCIICAHUX.

2 B o0beM NpHEMO-CHATOYHBIX HCIIBITaHHH (hapPopoBBIX H30JATOPOB, YKa3aHHBIH B CTaHIAPTaxX HA OTH
H30JITOPBI, UCIIBITAHUE OJHOMUHYTHBIM IIEPEMEHHBIM HAIIPSYKCHUEM MOJXKET HE BXOAUTSH, IIPH YCIIOBUU yKAa3aHUS
JIPYroro crocoba MpOBEPKH KadeCTBA HM3TOTOBICHUS H30JIITOPOB, 3aMEHSIONIETO HCIBITAHHE OXHOMUHYTHBIM
HaINpsHKEHUEM.

3 JlomyckaeTcss He IPOBOJUTH IIPUEMO-CIATOUHbIEC HCIBITAHHS M30JLILHH COOpPAHHBIX TOKOOTPAaHWYMBAIOLIHNX
CYXUX PEAKTOpPOB, @ OTPAHUYUBATHCS UCIIBITAHUEM UX H30JITOPOB.

4 JlommyckaeTcsi He IIPOBOAUTH IPUEMO-CATOUHBIE MCTIBITAaHUS H30JIALNHN IeNel TepBUYHbIX coenuneHnit KPY
TpH pa3o0IIeHHOM (KOHTPOIBHOM) H PEMOHTHOM ITOJIOKEHHH BBIABIDKHOTO DJIEMEHTa, & TAKKe TIPH OTKITFOYEHHOM
MOJIOXKEHUN Pa3beJUHHUTENICH, TMPHCOSOUHEHHBIX K LEIsIM INepBUYHBIX coeanHeHu KPY 6e3 BBIIBIDKHBIX
JJIEMEHTOB.

5 JlommyckaeTcst He IPOBOAUTH IPHEMO-CAATOYHOE HUCTIBITAHUE M3O0JIMN MEXTy KOHTAKTaMH OJHOTO M TOTO
JKe TIONI0CAa TA30HAMONHEHHBIX BBIKIIOYATENICH MPHIOKEHHEM HAIPSDKEHHUS MO MOMIYHKTY a) K ITONHOCTBIO
COOpPaHHOMY BBIKIIFOYATEII0 HIIH, TIPU TO3JIEMEHTHOM HCIIBITAHWUE, K MOLY/ISM (pa3pbiBam), a OrpaHHYHBATHCS
UCIBITAHUEM OJHOMUHYTHBIM II€PEMCHHBIM HANPSDKCHUEM OTICIBHBIX M30JIUPYIOLIMX YacTedl MOIylel
(pa3psIBOB) W TIPOBEPKOM COOTBETCTBHS UEPTEKaM M3OJLIIHOHHBIX PACCTOSIHUM MEKIY Pa3OMKHYTBIMH
KOHTAKTaM{ Ka&X0ro MOIYIIst (pa3psiBa).

OTO JomycKaeTcs B CiIydae, eCli paHee IMPOBEJCHHBIMU NCCIEAOBAHMSAME M IIEPUOANIECKUMH HCTIBITAHUIME
Moznyieit (pa3phIBOB) TOW JK€ KOHCTPYKIMH [IOKA3aHO, YTO MPH TaKOM METOAEe KOHTPOJS H3OISIIHH BCE
TpoBepeHHble MOIYAX (Pa3phIBBI) BBIAEPKUBAIOT HCIBITAHUS [0 MOMIMYHKTY a). llepedeHb MOMIeKAIINX
WCTIBITAHAIO OTHENBHBIX M30MMPYIOMIMX dYacTell Momynell (pa3pblBOB), a TakKe MOMJIEKAIINX MPOBEpPKe
M30JAIMOHHBIX PACCTOSHHUN TOIDKEH OBITh yCTAHOBIICH B CTAHIAPTE HA BBHIKIIIOYATEb KOHKPETHOTO THIIA.

6 JlomyckaeTcst He MPOBOIUTH NPHEMO-CAATOYHbIE UCHIBITAHHS M30JISILHHA MEKIy KOHTAKTaMH OJHOTO M TOrO
K€ TOMI0Ca KOMMYTAIIMOHHBIX anmaparoB (TS Ta30HAIONHEHHBIX BBIKITIOUATENICH ¢ yIeTOM MpUMEYaHus 5) u
MEXJy TOKOBEAYIIMMHU YacTAMH COCEIHUX IIOIIOCOB aIlapaTOB, €CIIM IEKTPUYECKas MPOYHOCTb YKa3aHHOM
M30JLIMU  OIpPEIEIACTCd BO3AYLIIHBIMM WM MACIIIHBIMHM IIPOMEKYTKAMH M €CIIM IIPOBEPKOH YCTaHOBICHO
COOTBETCTBHE M30JLIIUOHHBIX PACCTOSHUN YEePTEkKAM.

7 JlomyckaeTcsi IO COIVIACOBAHUIO C MOTpeOHTENeM HE IPOBOJAWTH IPUEMO-CAATOYHBIE HCIIBITAHUS
JUTHTEIIbHBIM IIEPEMEHHBIM HAIPSUKEHHEM CUIIOBBIX TPaHC()OPMATOPOB OTAEIBHBIX THIIOB Kilacca HanpsokeHus 220
kB. OT10 momymenue HOMKHO OBITH OOOCHOBAHO HCHBITAHMSAMH Ha NPENPUSTHU-U3TOTOBUTENE AHAIOTMYHBIX
TpaHCc(OpMaTOPOB TAHHOTO KJIacca HANPSHKEHHS M OIBITOM SKCINTyaTalllH TPAaHC(HOPMATOPOB pacCMaTPUBAEMBIX
THIOB JaHHOT'O IIPEAIPUATUSA-U3TOTOBUTEIS.

4.16 IToBTOpEHUE UCTILITAHUI HA MPeINPUATHH-U3roTOBUTeNe. MenbITaHNe Y MOTpeduTe st

4.16.1 Ipu moBTOpeHUH MO TPEOOBAHMIO 3aKa34MKa Ha TMPEANPHUITUH-U3TOTOBHUTEIC WCTBITAHUN
ANIEKTPOOOOPYIOBAHUS IO MPOTPaMMe MPHEMO-CAATOYHBIX UCIIBITAHUI UCTBITATEIIFHOEC HATIPSDKEHUE
(KpoMe JUTHTETBHOTO TIEPEMEHHOT0) JOJDKHO COCTAaBIATH TI0 OTHOIIEHHIO K YCTAHOBJIEHHOMY B
HACTOSIIEM CTaHAapPTE 3HAYCHUIO MCIBITATEIbHOTO HATIPSKEHS .

- 100% - s 3meKkTpooOOpyIOBaHMS BCEX BHIOB KIAcCOB HampspkeHUs oT 3 mo 15 kB m mms
KepaMHYECKUX M30JIATOPOB BCEX KITACCOB HATIPSDKEHMUS,

- 90% - mas 37eKTPOOOOPYIOBAHUS, KPOME KEPaAaMUUECKUX H30JATOPOB, KIIACCOB HAIPSHKCHUS OT
20 mo 750 xB.

[Tpumeyanue - YkazaHue O CHIKCHHUH UCIBITATENILHOTO HanpsbkeHus 10 90% HOPMHUPOBAHHOTO 3HAUYCHUS HE
OTHOCHTCSL K HCIIBITAHUSIM, HOBTOPSIEMBIM HA IPEIIPHATHH-U3TOTOBUTENE, BCIEACTBHE M3MEHEHHH W30JIINY,
MPOU3BECHHBIX MOCIE YCIEIIHO INPOBEICHHOTO HCHBITAHHUSA >IEKTPOOOOPYIOBAHUS, HApUMEp, B CBA3U C
3aMEHOH y371a WM JIETaJH, 9TO MOTJIO ITOBJIHATH Ha IEKTPHUIECKYIO IIPOYHOCTD N3OJIAIHHN IEKTPOOOOPYyIOBAHUS.

4.16.2 ][lomyckaercs MpOBENEHHUE y MOTPEOUTENs HCIBITAaHUS OJHOMHHYTHBIM II€PEMEHHBIM
HaNpsDKEHUEM 3JIEKTPOOOOPYNOBaHMs, HE BBOIMBIIETOCS B OKCIUTYaTallMi0O M HaXOMIAIIerocs B



MIPUTOJHOM ISl pabOTBl COCTOSIHUM; IIPU 3TOM HCIBITATEIbHOE HAIPSDKEHHE 3JIEKTPOOOOPYIOBaHMS
(KpoMe KepaMHYeCKHX H30ISITOPOB) HE MODKHO mpesbimiath 90%, a KepaMHYECKHX H3O0JSTOPOB -
100% wuchbITaTeIbHOTO HANPSDKEHUS, YCTAHOBJIEHHOTO B JJAHHOM CTaHIAapTe Ul COOTBETCTBYIOIIETO
3JIeKTpooOOpyROoBaHusl. B ciayuae mpoBeneHHst y NMOTpEOMTENs] HCIBITAHUS 3JIEKTPOOOOpYIOBaHHUS
Kiacca HampspbkeHus Bbime, yeMm 220 kB, a cmoBbIx TpaHcdopmaTtopoB - Bbime, yem 110 kB,
nporpaMma UChbITanust (KpOMe OTIENBHOrO MCIBITaHU 0OMOTOK Kiacca HampspkeHus 35 kB u Hike)
JIOJDKHA OBITH COTJIACOBaHA C MPEANPUSTHEM-U3TOTOBHUTEIIEM 3JIEKTPooOOpyaoBaHus. [JIUTEIEHOCTD
TIPMIIOKEHUS UCTIBITATENEHOTO HANPSHKEHUS JOJDKHA OBITh He Oosee 1 MUH BHE 3aBHCHMOCTH OT BHZA
OCHOBHOH H30JILIUH.

[Tpumeuanwue - Ilpu orcyrcTBHM y MOTpeOUTENEH HCTOYHUKA HANPSHKEHUS MOBBIIICHHON 9aCTOTHI UCTIBITAHHE
TpaHchopmaTopa y moTpeduTens HHAYKTHPOBAHHBIM HAINPSHKEHHUEM JIOIycKaeTcs NpoBoauTh npu yacrtore 50 I'
HanpsDKeHHeM He Bbille 1,3 HOMMHAJIBHOTO TIPU JJIMTENBHOCTH BbLIepkku 1 muH. s TpancdopmatopoB c
MarHUTONPOBOAOM M3 XOJIOJHOKATaHOH CTaJIM MPeANpUSTHE-U3TOTOBUTETh MOXKET YCTAaHOBUTH MEHBIYIO, 4eM 1
MUH, JUIUTEIBHOCTD BBIJCPXKKH, HO He MeHee 20 ¢. DTO OrpaHMuYEHHE IJIUTEIBHOCTH JOJDKHO OBITh YKa3aHO B
CTaH/AapTe Ha TPaHC(HOPMATOPEI.

5 TPEBOBAHMUS K N30J51N CUJIOBBIX TPAHC®OPMATOPOB,
SJIEKTPOMATHUTHBIX TPAHC®OPMATOPOB HAIIPSI)KEHUSI U PEAKTOPOB*

* TpeOoBaHUS HACTOSIIETO pa3zielia OTHOCATCS, €CIIM HE YCTAHOBIICHO MHAYe, K Kaxkaoi u3 cropod BH, CH u
HH cunoBsix Tpancdopmatopos. [lon mzomsuueit oomorok BH, CH, HH wunm HeliTpanu oOMOTKH MOHAMAeETCs
coorBeTcTBeHHO M3osrws cropor BH, CH, HH nu cTopons! HeliTpann 0OMOTKH.

5.1 TpeGoBanusi K BHyTpeHHeil H30JsIUH NPH HATNIPSIKEHUSAX I'PO30BBIX HMITYJIbCOB

5.1.1 BayrpeHHSAS U30MSIHS OTHOCHTENBHO 3eMin u Mexmy ¢aszamu (it TpexdasHbx
TpaHC()OPMATOPOB M PEAKTOPOB) TPaHCHOPMATOPOB* U  PEaKTOPOB [OIDKHA  BBIIEPIKUBATDH
OPIWIOKEHHBIE K JIMHEWHOMY 3aXuMy (B Tpex(asHbIX TpaHC(pOpMATOpax U PeakTopax K KaxIOMy
JMHEHHOMY 3a)KHMY MMOOYEPEIHO) KaXTOW OOMOTKH HANPSDKEHUS MONHBIX W CPE3aHHBIX TPO30BBIX
HUMITYJIbCOB, yKa3aHHble B Tabmuiax 2 (rpadst 3 u 5), 3 (rpader 2, 3, 9 u 10), 4 (rpader 3, 4,8 u9) u b

(rpada 2).

* TpeboBaHUS K H30MSIIUM TPAaHC(HOPMATOPOB OTHOCSTCS, €CIM HE YCTAHOBIEHO HWHAde, K CHIIOBBIM
TpaHchopMaTopam H dIEKTPOMAarHUTHBIM TpaHC(HOpPMATOpaM HaTIPSHKEHHS.

ITpumeyanue - JIs SNEKTPONEYHBIX TpaHC(OPMATOpPOB Kiacca HampsbkeHuss 35 KB, HOOKIIOYaeMBIX K
BO3IYILIHOM JIMHUK JJIEKTPOTIEpeiadn depe3 MPOMEKYTOUHbIe TPaHCHOPMATOps! (P BBITIONHEHAN COCINHEHHS
MEXIy 3JIEKTPONEYHBIM W IPOMEXKYTOUHBIM TPAHCHOPMATOPOM KaOEeTbHON BCTAaBKOM WM IKPaHHPOBAHHBIM
TOKOIIPOBOJIOM), IOIYCKAETCS YCTaHABIMBATH HCIBITATENbHbIC HANPSDKEHHS TPO30BBIX HMITYIBCOB HIDKE, YEM
yKa3aHo B Tabnuie 2. OTH CHU)KEHHbIE 3HAUCHHS JOJDKHBI YKa3bIBaThCsl B CTAHAAPTAX WM TEXHUYECKHUX YCIOBHSX
Ha JIEKTPOIIEYHBIE TPAHC(HOPMATOPHI.

5.1.2 BryTtpeHHsAs n30msIMsi 0OMOTOK KJaccoB HampspkeHus: oT 3 10 35 kB tpancdopmaropos ¢
MOJIHOM M30JIIIKel HeHTpaly IpU BHIBEICHHON HEHTpalM JOJDKHA BBIICPXKUBATH (KPOME HCIBITAHHS
no 5.1.1) mnpunoxeHHBIE K 3aXKAMYy HEWTpald HANPSDKEHUS IIOJHBIX M CPE3aHHBIX TPO30BBIX
UMITYJIbCOB, yKa3aHHbIe B Tabmuiax 2 (rpadet 3 u 5) u 5 (rpada 2).

IMpumevanne - Ecnm m3omsmmst oOMOTKM BBINOMHEHA OJMHAKOBO CO CTOPOHBI HEHTpamM M CO CTOPOHEI
JMHEHHOr0 KOHIIA, TO yKa3aHHBIE B JAHHOM ITyHKTE HCIBITAaHUS JOITYCKaeTCs! HE IPOBOANTD.

5.1.3 BHyTpeHHSS N30MAIU COSANHEHHBIX B 3BE3ly 0OMOTOK KITacCOB HampspkeHust oT 3 1o 35 kB
Tpex(}aszHbpIX TpaHC(HOPMATOPOB € TIOIHOMN N3OJSIIMEH HEHTpaH ITPY HEBBIBEACHHOW HEUTpaIH JIOJDKHA
BBIICpKHBaTh (KpoMme wucmbiTanust mo 5.1.1) mpunokeHHble K TPEM SICKTPHYECKHA COCTUHCHHBIM
MEXIY co00H TMHEHHBIM 32)KUMaM OOMOTKH HAIPsDKEHUS TTOHBIX TPO30BBIX UMITYJIHCOB!

- sl OOMOTOK KiIaccOB Hampspkenust or 3 10 15 kB - ykazanubie B Tabnuuax 2 (rpada 3) u 5
(rpada 2);

- s oomoTok kiaccoB HampspkeHust 20 u 35 kB - paBubsie 105 u 140 kB cooTBeTCTBEHHO, A
3JIEKTPOOOOPYIOBaHUS ¢ HOPMAJILHOHM H30JISILINEH.

5.1.4 BHyTpeHHSS M30IAIMS OOMOTOK CHJIOBBIX TPaHC(HOPMATOPOB C HEMOIHOW H3OSIHEH
HeffTpany, JomycKamomeid paboTy ¢ pa33eMICHHEM HEHWTpand, [IO/DKHA BBIICPKHUBATH (KpoMe
ucnbitanus 1m0 5.1.1) nprIoKeHHBIe K 38)KUMY HEHTpali HANPSHKEHHUS [TOHBIX TPO30BBIX HMITYIIBCOB,
ykazaHHbIe B Tabuuie 6 (rpada 4).

5.1.5 HcnpitaHus wm30I0UH OOMOTOK CYXHX CHIIOBBIX TPaHC(OPMATOPOB, TPaHCPOPMATOPOB



HANpPsHKCHUSI U peakTopoB (B T.4. OCTOHHBIX PEAKTOPOB) HANPSDKCHHSMH TIPO30OBBIX HMITYJIbCOB
JIOJDKHBI TIPOBOJIMTHCSL WCHBITATEIBHBIMHA HANPSDKEHUSAMH W METO/IaMM, YCTAHOBJICHHBIMH  JUTS
BHYTPEHHEH M30JSIIMU TPaHCPOPMATOPOB M PEaKTOPOB, HO MMIYJILCAMHU KakK ITOJIOXKHUTEIBHOM, TaK U
OTPHULATEIILHOMN MOISIPHOCTH.

5.2 TpeGoBaHus K BHeIIHeH U30JISIIHU MPH HANPSKEHHUSIX TPO30BBIX HMIYJIHCOB

5.2.1 Buemmnss wn3omsuus OOMOTOK TpaHC(OPMATOPOB W PEAKTOPOB JIOJDKHA BBIACPKHBATH
HaIpsDKEHUSI TIOJIHBIX TPO30BBIX UMITYJIBCOB, yKa3aHHsle B Tabmuiax 2 (rpada 3), 3 (rpadst 2 u 3), 4
(rpader 3u 4) u 5 (rpada 2).

5.2.2 BHemrHssS W30S BBIBEICHHON HEWTpaly OOMOTOK KJIACCOB HampspkeHus oT 3 10 35 kB
TpaHc(oOpMaTOpOB C TONHOH H3OJSIMEH HEWTpandW MODKHA BBIIEP)KUBATh HAIPSHKEHHS IOJHBIX
TPO30BBIX UMIIYJIBCOB, YKa3aHHbIe B Tabmumax 2 (rpada 3) u 5 (rpada 2).

5.2.3 BHemmHss wW30IAIMS BBEIBEICHHOH HEHTpamn OOMOTOK CHJIOBBIX TpaHC(OPMATOPOB C
HETIONTHOM M30JIAIeld HeHTpany, JomycKaromed paboTy ¢ pas33emieHHEM HeHTpaiM, IODKHA
BBIIEPIKMBAThH HAMPSUKCHHS MOJMHBIX TPO30BBIX HMITYJIBCOB, YKa3aHHbIE B Tabnuie 6 (rpada 4).

5.2.4 Tlpu ncneitannsax mo 5.2.1-5.2.3 ucneiTarensHoe HANPSHKEHUE JODKHO OBITH MPHIOKEHO K
UCIBITHIBAEMOM  BHEHmIHeW wW30o/siud  (BBOAY) OTHOCHTEIBHO 3€MJIM M IOPYTHX  BBOJOB
TpaHc(opMaTopOB MM PEAKTOPOB.

5.3 TpeGoBaHus K U30JISIHMH NPH HANIPSIZKEHUSIX KOMMYTAIHOHHBIX HMITYJIBCOB

5.3.1 BHyTpeHHSS W30ISAIMS OOMOTOK TpPaHC(HOPMATOPOB W PEAKTOPOB OTHOCHTENBHO 3EMIIH
NOIDKHA  BBIICPXKUBATH IPUIOKCHHBIC (HENOCPEACTBCHHO WM IyTeM HHAYKTHPOBAHHSA B
UCIBITHIBaEMOM — Tpancdopmarope) K IuHelWHOMY 3axkumy obomorkn BH (B Tpexdasmbix
TpaHcOopMaTopax K KaKAOMY JHHEHHOMY 3a)XKHMy IOOYECPENHO) HAIPSDKEHUS KOMMYTAIlHOHHBIX
HUMITYJIbCOB, yKa3aHHbIe B Tabumuie 4 (rpada 10).

Jis cunoBeix aBToTpaHcdopmaropoB ¢ odomorkamMu BH kmaccoB mampsokenms 500 m 750 xB
yKa3aHHOE HWCIBITAHUE SIBILICTCS Taroke wucnbitanumeMm wu3omimu obomorku CH (HH) xmaccos
Hanpspkernst 330 u 500 xB; mpu 3TOM mepekmrodarens Yuciaa BUTKOB JOJDKEH OBITh YCTAHOBIIEH B
Takoe TMOJOXKEHHWe, dYTOoOBl paccunTaHHoe MO KodduimeHTy TpaHchopManuy HaIpsHKEHHIE
KOMMYTA[HOHHBIX MMITYJIbCOB Ha JuHeiHOM 3axume oomorku CH (HH) 6buto xak MOXKHO Onmke K
3HAYCHHUSIM, YKa3aHHBIM B Tabure 4 (rpada 10) mwis kmaccos mHanpspkerns 330 wiu 500 kB.

5.3.2 BHyTpeHHAS M30mAImsa Mexay (asamum 0OMOTOK Tpex(a3HBIX CHIIOBBIX TPAaHCHOPMATOPOB
JOJDKHA BBIICPXKUBATH HAMPSUKCHHS KOMMYTALMOHHBIX HUMITYJIBCOB, yKa3aHHble B Tabmuie 4 (rpada
11).

HcrplTanne 1O JaHHOMY IIYHKTY JOIYCKaeTcsi HMPOBOAWTH OAHOBPEMEHHO C HCIIBITAHUEM
BHYTPEHHEH U30JSIIIMU OTHOCUTEIBHO 3eMutn 110 5.3.1.

IMpumeyanue - J[omyckaeTcss CHUKEHHME HAIpSKEHMs!, yKasaHHoro B tabuuie 4 (rpada 11), 10 moixyropHoro
3HAYEHHsI HCIBITATEIBHOTO HANPSOKEHHS OTHOCHUTENBHO 3e€MIIM, yKasaHHoro B Tabmuie 4 (rpada 10), mpu
npoBeneHuu ucnbitanus mo merogam ['OCT 22756.

5.3.3 BHemss u3omsiius 0OMOTOK CHJIOBBIX TPaHC()OPMATOPOB U INYHTHPYIOIIUX PEAKTOPOB
OTHOCHTEIBHO 3eMIIH (BO3AYIIHBIC H3OJSIIHOHHBIC MPOMEXYTKH) B CYXOM COCTOSIHHH JOJDKHA
BBIZIEPKUBAThH HATPSDKEHHUST KOMMYTAIIMOHHBIX MMITYJIbCOB, YKa3aHHbIe B Tabuwie 7 (rpada 5).

5.3.4 Buemmss m30AIMA MEKIy (asamMu (BO3IYIIHBIE TPOMEKYTKH) OOMOTOK Tpex(asHBIX
CHJIOBBIX  TpPaHC(OPMATOPOB  JOJDKHA  BBIICPKHBATH B  CYXOM  COCTOSHHU  HampsOKCHHS
KOMMYTAIIMOHHBIX UMITYJILCOB, YKa3aHHBIe B TabmIle 7 (rpada 6).

[Tpu 5ToM K 3axkmMaM 00erx (a3 TOIDKHBI OBITH IPHIIOKEHBI UMITYIIECHI Pa3HBIX MOISPHOCTEH
MaKCUMaJIBGHBIMU 3HAYCHHSMH, PaBHBIMU IIOJIOBHHE HCIBITATEIFHOTO HANpPSDKEHUS, TaK 4TOOBI K
M30JBIMHN MeXy pazaMu ObLIO IPHIIOKEHO HOPMHPOBAHHOE HCIIBITATEIbHOE HAPSHKECHHE.

5.4 Tpe6oBaHus K BHyTPeHHEH U30JIALMH PU OTHOMUHYTHOM IIepeMEHHOM HANPSKEHUH

5.4.1 BHyTpeHHSS W30IANMAA KaXIOHM HW3 OOMOTOK TpaHCHOPMATOPOB M IMYyHTHUPYIOIIUX U
JOYroracsiliiX PEaKkTOPOB C TOJHOH M30JISIIMel HeWTpaiu, a TakkKe BHYTPEHHSS M30JALUS OOMOTKH
TOKOOTPaHWYHMBAIOIINX PEAKTOPOB JOJDKHA BBIICPKUBATH OTHOCHTEIBHO 3eMJIM M IPYTHX OOMOTOK
NPUJIOKEHHOE OT BHEIHEr0 MCTOYHHKA HCIBITATEIbHOS OJHOMUHYTHOE HANpsDKEHHE, YKa3aHHOE B
tabnumax 2 (rpada 7), 3 (rpada 11 wim 13), 5 (rpada 4), a Takke nmynkrax 5.4.6, 5.4.7 wim 5.4.8.
YacTtH pacuerieHHOH 0OMOTKH JOJDKHBI PACCMaTPHUBATHCA KaXKAasi KaK OTIeNbHas 0OMOTKa.

5.4.2 BHyTpeHHSsS W30MSIUs OOMOTOK TPaHC(OPMATOPOB M JYTrOTacsiinX PEAKTOPOB C MOTHOMN
n3oIsIIMel HelTpamn ooMoTkn BH mommkHa BBIIEp:KUBATh HCHBITaHWE (KpOoMe WMCTbITaHus 1mo 5.4.1)
OJJHOMUHYTHBIM  HAIPSDKEHWEM,  PaBHBIM  JBOMHOMY  HOMHHAJIBHOMY  HANpsOKEHHIO U
MHIYKTHPOBAHHBIM B MCIIBITEIBAEMOM TPAaHC(HOPMATOPE WIIH PeaKTope.

5.4.3 BuyTtpenusisi uzonsiips oOMOTOK kiaccoB HampspkeHus ot 110 mo 750 kB cunoBbix
TpaHc(HOPMATOPOB C HEMONHOH wm3omsmuer Heitpaimm obOmotrkn BH momkHa BBIIEpKHBATH



OTHOMHMHYTHOE HalpsHKeHWE, HHAYKTHPOBAHHOE IIOJHOCTBIO WM YacTHYHO B HCIBITHIBAGMOM
Tpancdopmarope. [Ipu 3ToM HaIpspKEHUE JIMHEWHOTO KOHIIA MCIIBITHIBAEMON OOMOTKH OTHOCHTEIBHO
3eMJIH JIOJDKHO OBITh paBHO yKasanuomy B tabmuie 3 (rpada 11) wim 4 (rpada 13).

B Tpexdasnbix TpanchopmaTopax ¢ obmorkoil BH, pacmomoxeHHOH CHapyXH OCTaJbHBIX
00MOTOK, m3oisimust Mexxay oomorkamu BH cocennux (a3 gomkHa BBIIEpPKMBATH OJHOMHHYTHOE
HanpsDKEHHe He MEHbIIe yka3aHHoro B tabnuue 3 (rpada 12) wiun 4 (rpada 14), npunokeHHOE MEKILY
JTUHEHHBIMU 3akuMamMu 00MoTok BH cocenanx das.

Ecnu mpu ncnblTaHMM O HACTOAIIEMY IYHKTY W30y oomorok BH aBroTpancdopmaropos
BO3HHUKAIOIINE HA JIMHEHHOM KoHIle 0oOMoTkn CH HampspkeHHs He MEHbIe yKa3aHHBIX B Tabmumie 3
(rpada 11) umm 4 (rpacda 13), To ucneitanue u3osanuu ooMotkn BH siBisiercst Takke HCIIBITAHHEM
nm3omsinun ooMoTkn CH; B MpOTHBHOM ciydae HchbITaHne u3oanun ooMorkn CH nmomxHO OBITH
TIPOBE/IEHO OT/EIBHO.

Wzomsiust ooMotok HH TpancdopmaropoB m ooMorok CH ¢ monmHO#N w3omsammedt Heltpamm
TpancdopMaTopoB  (MCKIIOYas —aBTOTPAaHC(OPMATOPHI) JODKHA  BBIICPXKUBATH  HAIPSDKCHHE,
MIPWIOKEHHOE OT MOCTOPOHHETO MCTOYHMKA, corylacHo 5.4.1.

[Ipumeuanus

1 Ilpu wchbITanusx (THIOBBIX, MEPUONUYECKHX U IPHEMO-CHATOYHBIX) H3OISIIMH OOMOTKH Kiacca
HanpsokeHus: 110 kB onHodaszHbIX 1 TpexdaszHbIX TpaHCHOPMATOPOB JOMYCKASTCs CHIKEHHE, HO He Oojiee ueM Ha
8%, McHbITaTeNbHOrO HAMPSDKEHHUS M30JLMH JIMHEHHOTO0 KOHI[A OOMOTKH OTHOCHTEJIBHO 3e€MJIH, €Clii 6e3 3TOro
CHIDKEHHSI HAIPSDKCHHE OTHOCHTENIBHO 3€MJIM KaKOM-MOO OOMOTKM WM HAmpsHKEHHE MEXIy COCEeIHHMH
00MOTKaMH, PacIOIOKEHHBIMH Ha OJHOM M TOM JKe CTepkHe, npeBbicuiio Obl 105% winm HampspkeHHE MEXIy
obMoTKamu cocenHuX (a3 mpesbicuio Obl 110% COOTBETCTBYIOIIEIO 3HAYCHHUS HCIBITATEIBHOTO HAIPSDKCHHUS,
ykasauHoro B Tabmune 3 (rpada 11 wmm 12). Ilpu 9TOM H30MISALMS JTHHEHHOTO KOHI[A OOMOTKH OTHOCHTEIBHO
3eMJIM JOJDKHA OBITH PAacCUMTaHa Ha IOJHOE 3HAYCHHE HCIBITATENIBHOTO HATPSDKEHUs, YKAa3aHHOTO ISl Hee B
tabmune 3 (rpada 11). st tpexdasHpix TparcopmMaropoB (Kpome aBTOTPaHC(HOPMATOPOB) YKA3aHHOE B 3TOM
MPUMEYAHUN CHIDKEHHE UCIIBITATeIHOTO HAIIPSHKEHMS JOITYCKAeTCsl JUIsl JIMHEeIHOro KoHIa oomorku BH Tomsko
CpeJHe 10 PacoNIOKEHHIO Ha MArHUTOIPOBOJIE (a3bl U, KPOME TOrO, TOJIBKO B CIIy4ae, €CIIM MarHUTHAs CHCTEMa
TpaHc(opMaTopa Hepa3BETBICHHAS.

2 Ilpu npHeMO-CIATOYHOM MCIBITAHHU aBTOTPaHC(HOPMATOPOB COIVIACHO HACTOSIIEMY IYHKTY JOMYyCKAaeTCs
CHIDKEHHE HCIIBITAaTeIbHOTO HAPSDKEHUS TMHEHHOro KOHIA 00Imiell 0OOMOTKH 10 CPaBHEHHIO ¢ HOPMHPOBAHHBIM
3HaueHneM He Oomnee yeM Ha 15%.

5.4.4 Vcnbrranue coriacHo 5.4.3 BHyTpeHHEHM H3ONANMH CHIOBBIX TpaHCHOPMATOPOB (Kpome
aBTOTPaHC(OPMATOPOB) JODKHO OBITH MPOBEAECHO TaK, YTOOBI ONpENEICHHOE PACYCTHBIM ITyTEM
HaNpsDKeHWEe MEXAY JMHEHHBIM KOHIIOM oOMoTkM BH m OGmkalmmMu K HeMy TOYKaMH COCeqHEN
OOMOTKH, DPAaCIOIOKEHHOH HAa TOM JK€ CTEpP)KHE W HOPMAIBHO 3JIEKTPUYECKH HE COCIMHEHHOH ¢
obmorkamu BH, 6bu10 paBHO ykasanHomy B Tabmmuax 3 (rpada 11) u 4 (rpada 13). JlomkHbl GbITh
TaKKe BBITIOJHEHBI TpeOoBaHMA 5.4.3 0 3HAUYCHWW HCHBITATENbHOTO HAIPSHKEHUS JIMHEHHOTO KOHIIA
UCTIBITHIBAEMOH OOMOTKHM OTHOCHTENIBHO 3€MJIM, a TaKXke - Uil Tpex(asHbIX TpaHC(HOPMATOPOB -
Mexay oomotkamu BH cocemanx das.

TpeboBaHNe HACTOSAIIETO MyHKTAa MPEIBABISIETCS TOJNBKO B TOM CIy4ae, €CIM MEXIy JIMHEHHBIM
KoHIIOM oOmoTKki BH u 6mmxaiimmmu ToukaMu coceqHel 0OMOTKH HE pacIioiioKeHbl YaCTH OOMOTKH
BH.

[pumeuanue - [Ipu UCHBITAHUAX H30ISIUE 0OMOTOK Kiacca Hampspkenus: 110 kB momyckaeTcs CHIKEHHE
WCTIBITATEIFHOTO HATIPSDKEHHS B CIEIYIOMINX CITydasix:

a) Ui OOMOTOK C BBOJIOM TIOCEPEMHE MPH MPHEMO-CIATOUYHBIX HCIIBITAHUAX JOMYCKAETCS CHUKEHUE, HO HE
6onee yeM Ha 8%, MCMBITATENHHOTO HANPSDKEHUSI MEXKIY JTUHEWHBIM KOHIOM OOMOTKH U ONMKAWIINMU K HEMY
TOYKAMH COCEIHEH OOMOTKH;

0) U1t 0OMOTOK C HEHTPAJIBIO MOCEPEINHE, UMEIOIINX JIBE MApalJIe/IbHBIC BETBH, PACIIONOKEHHBIC HA OJHOM |
TOM J>K€ CTEpXKHE MAarHUTOIPOBOAA TpaHCPOpMaTopa, MPH TMPUEMO-CAATOYHBIX HCHBITAHUSX JIOMYCKACTCS
CHIDKEHHE, HO He Oomee deM Ha 8%, WCIBITATENHFHOTO HAMPSDKCHHS MEXKIYy JIHHEHHBIM KOHI[OM OIHOM U3
MapajuieNbHBIX BETBEH OOMOTKH M OMIKAMIIMMHU K HEMY TOYKaMH COCEJHEH OOMOTKH;

B) TIPU THIIOBBIX, MEPHOJAMYCCKUX M MPHEMO-CAATOYHBIX HMCIBITAHHUAX JIOMYCKACTCS CHIKCHHE (3HaueHHe
CHIJKCHHMSI HE OrpPaHWYMBACTCS) HCIHBITATEILHOIO HAMPSKECHUS MEKAY JHHEHHBIM KOHIIOM OOMOTKH H
OMKAaHIIMMH K HEMY TOYKaMH COCeTHE 0OMOTKH, eciii €3 STOro CHIKEHHS HalpsDKEHHE OTHOCUTENBHO 36MITH
JIPYTUX TOYEK OOMOTOK MpPEBBICHIO OB HOPMHUPOBAaHHOE /JIsi HUX HCIBITATENbHOE HampspkeHue. [Ipu stom
W30JISIHS MEXKY JTHHEHHBIM KOHIIOM 00MOTKH BH m OnrmkaiimnMu K HeMy TOYKaMU COCEAHEH OOMOTKH JTOIDKHA
OBITH paccUMTaHa Ha TIOJIHOE 3HAYCHHE YKA3aHHOrO Juist Hee B Tabimnax 2 (rpada 7), 3 (rpada 11) u 4 (rpada 13)
WCTIBITATEILHOTO HAMPSKECHHUSL.

545 TIlpu mnpueMo-craToOuHBIX HCHBITaHMAX cormacHO 5.4.3 u 5.4.4 TpanchopmaTopoB
(aBToTpancdopmatopoB) kimaccoB HampspkeHus 220 kB uw HKe, MMEIOIIMX ONHY WM HECKOJBKO



OOMOTOK C HENOJNHON W30JAIMed HEWTpaiaM, WCIBITaTeIbHOEe KPaTKOBPEMEHHOE IIEPEMEHHOE
HaINpsDKeHNE 3TUX 0OMOTOK JIOIDKHO orpeaeisThest no oomoTke BH. Ilpu sToM nomyckaercst 0OMOTKY
CH (HH) He HCHBITBIBATH CBOMM HOPMHPOBAHHBIM HCIIBITATEIHHBIM HAMpPsDKCHHEM. [IpH HaIMYnn
pETyIMpOBaHUs HANpPsDKEHUS TMEpeKIIIovaTeNlb YHC/IA BHTKOB JOJDKEH OBITh YCTAHOBJIEH B TaKoe
TIOJIOKEHHE, YTOObI pacCYUTAHHOE MO0 KOI(PQUIMEHTY TpaHCc(opManuy HarpsHKeHHE Ha JIMHEHHOM
saxxume oomMorku CH (HH) 6b110 Kak MOXKHO OJ1rKe K 3HAYCHHUsIM, yKa3aHHbIM B Tabmune 3 (rpadsr 11
n 12) wia 4 (rpader 13 u 14).

5.4.6 Mzomsumst oomorkr HH (umeromieit HOMuHANBHOE HampspkeHHe Hibke 3 KB) crmoBbix
TpaHc(opMaToOpOB OTHOCHTEIHHO 3€MJIHM M JIPYTHX OOMOTOK JOJDKHA BBIICPKUBATH MPHIOKEHHOE OT
MIOCTOPOHHET'0 KCTOYHNKA OTHOMHHYTHOE HalNpsDKEHHUE, paBHOE:

a) 5 kB - st TpanchopMaTopoB ¢ HOPMAIBHOM U30MsIHel 0oMoTkr BH;

6) 3 kB - w1st TparcdopMaTopoB ¢ 0bIerdeHHoMN n30IsIMel 0oMoTkn BH.

5.4.7 U3onsumsi BTOPHYHOM OOMOTKM TpaHC(OPMATOPOB HANPSDKEHHS OTHOCHTENBHO 3€MIIHM U
JIPYruX OOMOTOK JOJDKHA BBIACP)KUBATH MPHJIOXKEHHOE OT ITOCTOPOHHETO MCTOYHHKA OJHOMHHYTHOE
HanpspKeHue, paBHoe 2 kB.

5.4.8 Mzonsmust CHTHAJIBHON OOMOTKH 3a3€MIISIOIINX PEAKTOPOB OTHOCHTEIBHO 3EMJIM M OCHOBHOM
OOMOTKM [IOJDKHA BBIIEPXKHMBATh TPWIOKEHHOE OT ITOCTOPOHHETO HCTOYHHMKA OJHOMHHYTHOE
HalnpspKeHue, paBHoe 2 KB.

5.4.9 BHyTpeHHSS H30JIA1IHS BRIBEACHHON HENTpann 0OMOTKH CHIIOBBIX TPaHC(HOPMATOPOB KJIACCOB
Hanpspkeruss 110, 150 m 220 kB ¢ HenonHO#W wW30JsmMel HEWTpamnw, IoIMycKaromas padoTy c
pa33eMJIeHHEeM HEeHTpalu, TOJDKHA BRIIEPKUBATh OJJHOMUHYTHOE HAaNpsDKEHNE, YKa3aHHOE B TaOmune 6
(rpada 2).

5.4.10 BHyTpeHHSS W3OMANMS HEHTpamy OOMOTKM CHIIOBBIX TpaHC(OPMATOPOB KIIACCOB
HanpsokeHuss ot 110 mo 750 kB, He momyckaromias paboTy C pa33emiicHHEM HEUTpand, JODKHA
BBIJICP)KMBATh HCIIBITAHWE OJHOMHHYTHBIM HAaNpsDKEHHEM, 3HAueHHWE KOTOPOrO JIOJDKHO OBITh
YCTaHOBIICHO B CTaHAAPTAX HA TPaHC(HOPMATOPHL

5.4.11 Buyrpennss uzomsauus ooMorkn BH TpandopmaropoB HampspkeHus, B T.4. KaCKaaHBIX, C
HETIONTHOM M30JIsIield HeWTpalu JOJDKHA BBIACPKHBATH HCIBITAHWE OJHOMHWHYTHBIM HANPSHKEHHEM
npu Bo3Oyxaenun co ctoponsl BH mim HH wucmerteiBaemoro tpancdopmaropa. McneitaTensHoe
HalpsDKeHUe JTMHEHHOro KoHIa 00MoTki BH oTHOCHTEIEHO 3eMITH TOIKHO OBITH PABHO YKa3aHHOMY B
tabnmmax 2 (rpada 6), 3 (rpada 13), 4 (rpada 15) u 5 (rpada 4).

Wzomsiust - meditpamun  oomotkn BH  momkHa — BRIICpKHBATh  HCHBITAHWE OJHOMUHYTHBIM
HaINpsDKEHUEM, ITPUIOKEHHBIM OT MOCTOPOHHETO MCTOYHHKA. 3HAYCHUE MCTIBITATEIbHOTO HAPSDKCHNUS
JOIDKHO OBITh YCTaHOBJIEHO (He MeHee 2 KB) mpeanpusaTueM-u3roToBuTeeM U YKa3aHo B CTaHAAPTE HA
TpaHc(opMaTOpbl HANPSHKEHHMS.

[Tpu ucnipiTaHun Tpex(asHbIX TPaHCHOPMATOPOB HAIPSHKEHHUS KIacCOB HampsbkeHus ot 3 1o 35 kB
C HETIONIHOW M30JIINeH HeUTpaiw JOJDKHA OBITh TAKKe MCIBITAaHA W3OS MEXay oomoTkamu BH
cocenHux (pa3 HaMpsHKEHWEM He MEHbIIE yKa3aHHoro B Tabmuiax 2 (rpaga 6) u 5 (rpada 4).

5.4.12 BuyTpeHHssI W30JISAIUsI OOMOTKHM LIYHTUPYIOIIMX PEAKTOPOB C HEMOJHOW H30IsIUei
HEWTpaJ JODKHA OBITh PAacCYMTaHa HA COOTBETCTBHE HCIBITATEIHPHOMY HANPSHKCHUIO JTHHEHHOTO
KOHITa OOMOTKH OTHOCHTEIBHO 3eMJIM W MEKIY (pazammu, ykasanHoMy B Tabmwiax 3 (rpader 11 u 12) u
4 (rpadsr 13 u 14).

W3omsiumst HeWTpann oOMOTKH IIYHTHPYIOIIMX PEAKTOPOB JODKHA BBIIECPKHBATH OAHOMHHYTHOE
HanpspKeHHe, HPHIOKEHHOE OT MOCTOPOHHET0 MCTOYHHKA. 3HAUEHHWE HCIBITATEIFHOTO HANpPSDKEHUS
JIOJDKHO OBITH YCTAaHOBJICHO B CTAHJApTE Ha PEaKTOPBI.

5.5 TpeboBanus Kk BHemHed u30iasiuu (BO3IYIIHBIM MPOMEKYTKAM) MPH IJIABHOM MOIbeMe
nepeMeHHOro HalpsiKeHust

5.5.1 Buemmss w3omsius (BO3MYIIHBIE MPOMEKYTKH) OOMOTOK CHJIOBBIX TPaHC(HOPMATOPOB H
IIYHTUPYIOIINX PEaKTOPOB OTHOCHUTEIBHO 3€MJIM JOJDKHA BBIIEPKMBAaTh B CYXOM COCTOSHHUH
HaInpsDKeHWe, yKa3anHoe B Tabmuie 7 (rpaga 3).

ITpumeyaHue - YKa3aHHe HACTOSIIETO IMYHKTa JUIS CyXHX TPaHC(OPMATOPOB OTHOCHUTCS TOJIBKO K M3OJISLIHU
BHE OOMOTOK: OTBOJIOB, NIEPEKIII0YATENsl, BBOJIOB, OT TOKOBEIYIIIMX YACTEeH JI0 KOXyXa M T. .

5.5.2 BrentHsist m30ismmst (BO3AYIITHBIE IPOMEXYTKH) MEXIY (hazaMi CHIIOBBIX TPaHC(HOPMATOPOB
W IIYHTHPYIOIIUX PEaKkTopoB kiaccoB HampspkeHus 150-220 kB 1omkHA BbIIEPKUBATE B CYXOM
COCTOSTHHH HalpspKeHne, ykazanHoe B Tabmmie 7 (rpada 4).

5.5.3 Buemmnsss wuzomsius (BO3AYIIHBIE TMPOMEXKYTKH) Helrpamd obMotkn BH  crmoBeix
TpaHc(opMaTOPOB OTHOCHTENBHO 3eMiin U Mexay pazamu 110, 150 u 220 kB ¢ HenonHoON nu3omsImei
HEUTpanmy, IOmycKalomed paboTy ¢ pa33eMIICHHEM HEHTpaiw, AOIDKHA BBIACPKHBATE B CyXOM



coCTOsIHMM HanpspkeHwus1, pasabie 135, 195 u 280 kB coorBeTcTBeHHO.

5.6 TpeGoBanus Kk BHeIIHEH W30JIAIMN MPH OTHOMHHYTHOM NepeMeHHOM HaIPsIsKeHU!

5.6.1 Bremmnss wzonsinus TpaHC()OPMATOPOB HANpsHKEHUS KaTeropu pasmerieHus 1 nomkHa
BBIIEPIKMBAThH O] JOXKIEM HalpsDkeHWe, ykasanuoe B tabmunax 2 (rpada 9), 3 (rpada 13) wim 5
(rpada 6).

5.6.2 Buennsis usomsnus veitirpanu oomorku BH cunossix Tpanchopmaropos 110, 150 n 220 kB ¢
HETIONTHOM M30JIALMeld HeHTpany, JJOoMycKaromed paboTy C pas33eMieHHEM HeHTpaiM, OJDKHA
BBIJICPIKUBATH B CyXOM COCTOSIHHHU HAIpsUKCHHE, yKasaHHoe B Tabmuie 6 (rpada 2).

5.7 TpeGoBaHusi K BHYTPeHHeH HM30JSIIMM CHJIOBBIX TPaHCGOPMATOPOB M IIYHTHPYIOIIHX
peakTopoB KiaccoB HanpstkeHus 220-750 kB npu 11MTe IbHOM MepeMeHHOM HaIpsi:KeHHH

5.7.1 Vcnerranme pomkHO mpoBouthes 1o ['OCT 22756 mpuimoskeHHEM HETOCPEACTBEHHO HITH
IIyTeM HMHAYKTHPOBAHMS B HCIBITHIBAEMOM TpaHcdopmarope K JHMHEHHOMY 3akuMy oOmorkum BH
CHJIOBOTO TpaHc(hopMaTopa WM HIyHTHPYIOIIErO peakTopa HaNpsHKEHHs, YKa3aHHOTO B Tabmmme 8
(rpader 2 u 3).

JUMTENbHOCTD BBIIEP)KKH UCTIBITATENbHOTO HAIIPSDKEHUS JOJDKHA OBITh NPU TUITOBBIX MCHBITAHUIX
1 4; mpu MprEeMo-CIaTOUHBIX UCTIBITAHUAX JUIS AJIEKTPO0OOpyRoBaHus KiaccoB HampspkeHus 220-500
KB mumTensHOCTh BEIIEPKKH NoibkHA ObITh He MeHee 0,5 u, mns kmacca Hampspkerus 750 kB - He
Mmeree 1 4.

5.7.2 Cunosoii TpaHcopmMaTop WIM UIYHTHPYIOUMHA pEAaKTOp, MPH HCIBITAHUK KOTOPOTO
WHTEHCUBHOCTH YaCTHYHBIX Pa3ps/I0B BO BHYTPEHHEH M30JAIMHM HAa CTOPOHE HCIIBITBHIBAEMO OOMOTKH
HE MPEBBICHIA HOPMHPOBAHHYI0, paBHyl0 3-107° Ki1, mpy HCHBITAHHH [IHTENBHBIM TEPEMEHHBIM

HanpspkeHneM, paBHeIM 1,4U,  / \/g, wm 5-10° Kn [IpU HCIBITAHUU AJUTEIBHBIM TEPEMEHHBIM

HAIIPpS’>KCHUEM, paBHbIM 1,5 UHAB /\/g , CHUTACTCA BBIACPIKABIINUM UCIBITAHUC.

B caywae mpeBbIlIeHWS HOPMHPOBAaHHOW WHTEHCHBHOCTH YAaCTHYHBIX pas3psiioB  OICHKA
Pe3y/IbTaTOB UCIIBITAHMS JIOJDKHA MIPOBOIUTHCS B COOTBETCTBHUH C ITPUIIOKeHNEM B.

5.8 TpebGoBanusi K BHYTPeHHeil M30JAIMH JJIEKTPOMATHUTHBIX TpaHc¢opMaTopoB
HANpsSI’KeHUsl TPH NepeMEeHHOM HANpsLKeHHH ¢ H3MepeHHeM MHTEHCHBHOCTH YaCTHYHBIX
pa3psiaoB

5.8.1 BHyTpeHHSS H30JSIMSA DJIEKTPOMATHUTHBIX TPaHC()OPMATOPOB HAMNPSDKEHUST C JIMTOH W
OyMa)XHO-MAacJISTHON M30JISIIMeN K1accoB HanpshkeHus 3 KB u Bhimre, a kimaccoB Hanpspkenns 110 kB n
BBIIIIE, TAKKe 3ANOJNHEHHBIX >XUIKMM WM Ta3000pa3HbIM UAIEKTPUKOM C 3JEMEHTaMH JIMTOH
W30JUIIUM, JOJDKHA OBITh HCIIBITAHA NPHJIOKEHHEM MEPEeMEHHOTO HANpsDKeHHS C HM3MEpeHHeM
WHTEHCUBHOCTH YaCTUYHBIX Pa3psIOB.

5.8.2 HcmblTaHue [ODKHO TIPOBOJWTHCS TIPHIOKEHHEM HENOCPEACTBEHHO WM  ITyTeM
WHIYKTUPOBAaHUS B HCIBITHIBAEMOM TpaHchopMaTope K JHHEHHOMY 3axuMy oOmotkn BH
HaINpsDKeHUs! coryiacHo ykazanusiM 4.10.2,

Tpancopmarop cuuTaercs BBIACPKABIINM HCIBITAHWE, €CIM HMHTEHCHBHOCTh YaCTHYHBIX
Pa3psOB, M3MEPEHHAs NPH CHIDKCHHOM 3HAYECHHH HampsokeHmst, He mpesbicwia 510 Ko mus
TpaHC(OpPMATOPOB C TBEPAOH M3OIALIUCH HIIH 10™ K st TpaHC(OPMATOPOB € MACISTHON M30IISIIHEH.

IMpumeuanue - Jlo 01.01.99 nomyckaercs HCHBITAaHHE C HW3MEPEHHEM YaCTHYHBIX paspsiioB MPOBOAUTH
BBIOOPOYHO COITIACHO yKa3aHMSIM CTaHAApTOB Ha TPaHC(HOPMATOPHI OTIETBHBIX THIIOB.

6 TPEBOBAHUS K N30JS1HMN EMKOCTHBIX TPAHC®OPMATOPOB
HAIIPSAKEHU A

6.1 Vcnopitanust €MKOCTHBIX TPAHC()OPMATOPOB HANPSDKEHHS JOJDKHBI COCTOSTH M3 HCIIBITAHUM
OTIEIIbHO JEUTENsI HATIPSDKEHHUS M OTIEIBHO 3JIEKTPOMATHUTHOTO YCTPOMCTBA TpaHC(hopMaTopa.

6.2 Jlenurenyu HampsOKESHUsT €MKOCTHBIX TPAaHC()OPMATOPOB HANPSDKEHHUS JTOJDKHBI BBIICPKUBATH
UCIBITAHNS HATIPSUKCHUSIMU U METO/IaMH, YKa3aHHBIMU ISl KOHICHCATOPOB CBSI3H.

6.3 DIeKTPOMArHUTHBIE YCTPOMCTBA €MKOCTHBIX TPaHC(HOPMATOPOB HAMPSUKCHHS TOJDKHBI OBITH
HCIIBITAHBI MCIBITATENHBIME HAMPSDKEHUSMHU BCEX BHJIOB, YCTAHOBJIICHHBIMU IUTS 3IEKTPOMATHUTHOTO
Tpanc(opMaTopa HANPSDKEHUS IS KJIacca HANpsDKEHHWsI, COOTBETCTBYIOLIETO IEPBHYHOM CTOPOHE
€MKOCTHOTO JSITUTEIISI HAPSDKEHUSL.

HcnpiTatensHble  HANPSDKEHHS DICKTPOMATHHUTHBIX YCTPOMCTB OJDKHBI OBITH YCTAHOBJICHBI
OPEANPUATACM-U3TOTOBUTENIEM M OBITh HE HIDKE 3HAYCHHUS, OMPEICICHHOTO M0 KO HUIHEHTY
NCICHUST CEMKOCTHOTO JENHUTENs OT WCIBITATENFHOTO HANPSUKCHHS, YKA3aHHOTO Ui KIaCCOB
Hanpspkernst 10 500 kB B tabmuuax 2 (rpadst 3, 5, 6 u 9), 3 (rpadsr 3, 10 u 13) u 4 (rpader 4, 9, 10 u
15), a s kacca Hanpspkenust 750 kB - B tabuute 4 (rpadst 5, 9, 10 u 16).



7 TPEBOBAHUSA K N30JI5IHUU TPAHC®OPMATOPOB TOKA

7.1 TpeGoBaHus K U30/ISIMH IPH HATIPSIZKEHUSIX TPO30BBIX HMITYJIHCOB

7.1.1 BHyTpeHHss U301Anus TpaHC(hOPMAaTOPOB TOKA JOJDKHA BBIJICP)KUBATh HAPSDKEHHS TTOTHBIX
IPO30BBIX UMIIYJIbCOB, YKa3aHHbIe B Tabmumax 2 (rpada 3), 3 (rpada 4), 4 (rpada 5) u 5 (rpada 2).

7.1.2 Buemnsas u3onsnust TpaHC(OPMATOPOB TOKA JOJDKHA BBIIECPKHBATH HANPSHKEHUS TTOJHBIX
IPO30BBIX UMIIYJIbCOB, YKa3aHHbIe B Tabmuiax 2 (rpada 3), 3 (rpada 4), 4 (rpada 5) u 5 (rpada 2).

7.2 TpeGoBaHus K U30JISIMH NPH HATIPSIZKEHUSIX KOMMYTAIOHHBIX HMITYJIHCOB

BHemHsAs M3051Ms B CYXOM COCTOSIHUH, a JUI TPAaHC(OPMATOPOB TOKA KaTEropuy pazmereHus 1
TaKXkKe IO/ [IOKAEM, W BHYTPEHHSS H30JALMS TpaHC(HOPMATOPOB TOKA JOJDKHA BBIICPKHUBATH
HANPsDKEHUSI KOMMYTAIIMOHHBIX HMITYJIBCOB, YKa3aHHbIe B Tabmuie 4 (rpada 10).

7.3 TpeGoBanusi K BHyTpeHHeli U30JIsIUH IPH OTHOMUHYTHOM NepeMeHHOM HATPSKeHHH

7.3.1 BHyTpeHHSsS H30JIAIMS TPaHCPOPMATOPOB TOKA JOJDKHA BBIICP)KUBATh ONHOMHHYTHOE
HanpsDKeHne, ykazanHoe B Tabmumax 2 (rpada 6), 3 (rpada 13), 4 (rpada 16), 5 (rpada 4).

7.3.2 VI3omamust KaXI0i W3 BTOPUYHBIX OOMOTOK TPaHC(HOPMATOPOB TOKA OTHOCHUTEIHHO 3EMIH U
JIPYrHuX OOMOTOK JOJDKHA BBIACPKMBATH WCIBITAHWE NPIJIOKEHHBIM OT ITOCTOPOHHETO HCTOYHHKA
OJIHOMHUHYTHBIM HaTpspKeHueM, paBHbM 2 KB (2,2 kB s knmumatnueckux ucrnoiaennit T, TC).

TpeboBaHUs K MEXTYCEeKIMOHHON M MEKBUTKOBOH M30JIIIMK TpaHc(opmaTtopoB Toka - mo OCT
7746.

7.4 TpeGoBaHus K BHeIIHeH U30JIAIMU MPH OHOMHHYTHOM NepeMeHHOM HaIpsisKeHU!

7.4.1 BHemHsAs WM30msA0MsA TpaHCHOPMATOPOB TOKA JIOJDKHA BBIIEPKHBATH B CYXOM COCTOSTHHH
HanpsDKeHne, ykazanHoe B Tabmumax 2 (rpada 6), 3 (rpada 13), 4 (rpada 16), 5 (rpada 4).

7.3.2 BremHss w30msOus  TpaHC(OPMATOPOB TOKA KATErOpHHM pasMemeHns 1 momkHa
BBIIEPIKUBATH MOJ A0KIEM HaIpsDKEHHE, ykasaHHoe B Tabmmiax 2 (rpada 9), 3 (rpada 13), 5 (rpada
6).

7.5 TpebGoBaHusi K BHyTPeHHeil HM30/IAIIMM NPH NEepPeMeHHOM HANpSIKeHUH C M3MepeHHeM
HHTEHCHBHOCTH YaCTHYHBIX Pa3psiioB

HcnipiTanne TOIKHO IPOBOANTHCS MPUIIOKEHNEM HanpsbkeHus kK oomorke BH mo 4.10.2.

Tpancopmarop cuuTaercs BBIACPKABIIUM HCIBITAHWE, €CIM HMHTEHCHBHOCTh YaCTHYHBIX
Pa3psOB, M3MEPEHHAs NPH CHIDKCHHOM 3HAYCHHH HampsokeHmst, He mpesbicwia 5-10™M Ko s
TpaHc(opMaTOpPOB C TBEPAOH M3OISIUEH HIIH 10™ Ko s TpaHc(HOPMATOPOB € MACISTHON M30IISIIHUEH.

[Ipumeuanus

1 Jo 01.01.2001 nomyckaeTcs HCOBITAHHE C W3MEPEHHEM WHTCHCHBHOCTH YaCTHYHBIX Pa3pslIoB Ha
Tpanchopmaropax Toka kiaccoB Hampspkenus or 110 no 220 kB mpoBoAuTh BBIOOPOYHO COTJACHO yKa3aHUSIM
CTaHJapPTOB Ha OTAENBHBIC THIIBI TPAHC(HOPMATOPOB.

2 Jlo 01.01.2001 ma tpanchopmaropax Toka 500 kB momyckaeTcs MPUMEHSTH MPEABAPUTEILHOE 3HAYCHHE

Hanpsokerust, paguoe 1,25U  / \/g .

8 TPEBOBAHMSI K N30JISIIINA BHIKJTIOYATEJIEA, PA3HEJIMHUTEJIEMH,
KOPOTKO3AMBIKATEJIEM, 3A3EMJINTEJEN 1 KOMILIEKCOB AIIITAPATOB

8.1 TpeGoBaHus K U30/ISIMH NPH HANIPSIZKEHUSIX TPO30BBIX HMITYJIHCOB

8.1.1 Wzomsammsi BBIKIIIOYATENEH, pa3beAMHHUTENCH, KOPOTKO3aMbIKAaTeNICH, 3a3eMiuTeneid u
KOMIUIEKCOB ~ allapaToB OTHOCHUTENBHO 3€MJIM, a /IS TPEXIOMIOCHBIX BBIKIIOYATENICH ¢
PpAacIIoNOo)XEHNEM ITOTIOCOB B 00IIeM OaKe M TPEXIIOMIOCHBIX allllapaToB - MEXTy COCEIHUMH MOTI0CaMH
JOJDKHA BBIIEP)KMBATh HAIMPSUKCHUS MOJHBIX TPO30BBIX MMITYIBCOB, YKa3aHHBIC B Tabnuuax 2 (rpada
3), 3 (rpada 4), 4 (rpada 5), 5 (rpada 2).

HcnplTannst W30/SIOMM BBIKITIOYATENIEH W pa3belUHUTENEH MOJDKHBI OBITH IIPOBENEHBI MU
BKJIFOUYCHHOM U OTKJIFOUEHHOM TTOJIOKCHUSIX.

8.1.2 M3onsmus BRIKITIOYATENIEH MEX/ Ty KOHTAKTaMH OJTHOTO ¥ TOT'O )K€ MOI0Cca TP OTKIIOUYECHHOM
MIOJIOKEHWN BBIKJTFOYATENST JIOJDKHA BBIIEPKMBATh HANPSDKEHMS IIOJHBIX TPO30BBIX HMITYIbCOB,
YKa3aHHBIE!

a) JUIs BBIKJTROUATeNell KiaccoB HampsukeHust oT 3 10 35 kB B Tabmumax 2 (rpada 3) wiu 5 (rpada
2);

6) [t BBIKITIOUATENeH KiaccoB Hanpspkerus or 110 1o 220 kB ¢ HOBBIIIEHHBIM YPOBHEM U30JISIIIA
MEXIy KOHTakTaMu - B Tabnuue 3 (rpada 6), 6e3 MOBBIIICHHOrO YPOBHS H3OJSLUHA MEKITY KOHTAKTAMHE
- B Tabumre 3 (rpada 7);

B) s BBIKJTROUaTesnei kiaccoB Hanpsokernst oT 330 1o 750 kB - B tabuue 4 (rpada 6).



8.1.3 Mzomsimpss MexIOy KOHTaKTAaMH OJHOTO M TOrO K€ IIOJI0Ca pasbeNUHHUTEICH IpU
OTKITIOYCHHOM TIOJIOXKCHHU DPA3beIWHUTENS JODKHA BBIICP)KUBATH HAIPSDKCHUS MOJHBIX TPO30BBIX
UMITYJIbCOB, yKa3aHHbIe B Tabmuiax 2 (rpada 4), 3 (rpada 8), 4 (rpada 7), 5 (rpada 3).

8.1.4 Tlpu ucrbITaHUH U3OJSINHA MEKITY KOHTAKTAMH BBIKITIOUATENCH U pazbenuHuTeneit mo 8.1.2,
8.1.3 HanpsDKeHHE Ha OJTHOM M3 KOHTAKTOB JIOJDKHO OBITh HE MEHEE HOPMUPOBAHHOT'O HCITBITATENEHOTO
HANpPsDKEHUSI OTHOCUTENIBHO 3eMid, ykaszanHoro B 8.1.1. Ilpu 3ToM Apyroil KOHTaKT MOXET OBITh
3a3eMJICH WIM K HEMy MOXET OBITh TNPHIOKEHO IIOCTOSHHOS HAINpPSHKCHHE, WIH HaIpsHKCHHE
KOMMYTaI[MOHHOT'0 MMITYJIbCa TMPOTHUBOIOIIOKHON TOJISIPHOCTH, WIH MEPEMEHHOE HAIPSHKCHUE TaKHM
00pa3oM, 4TOObI IIPH HCIBITAHUH K M30JBIIMN MEXIY KOHTAKTAMU OBLIO NPHIOKEHO HOPMHUPOBAHHOE
UCTIBITATEIFHOE HAIIPSDKCHUE.

VcnpiTaHue MODKHO MPOBOIUTHCSA IBAaXKIBl NPU IOOYEPEIHOM MPWIOKEHUH HATPSHKCHHUSA K
OJJTHOMY M3 KOHTAaKTOB ¥ 3a3€MJICHHH TN COOOIICHUH MEHBILETO MOTSHIHANIA IPYroMy KOHTaKTy. [Ipu
OIMHAKOBBIX pa3Mepax W (POpMe KOHTAKTOB (MIIM JKPAaHOB 3THX KOHTAKTOB IIPU UX HAIMYHH) B
NPOMEXKYTKE MEXKIY KOHTAKTAMH BBIKIIOYATENS WIH Pa3beAWHUTENS, MAOMYCKAaeTCs INPOBOAUTH
UCTIBITAHKE OITMH pa3 MPH MPUI0KSHUH HANIPSDKSHUSI K OTHOMY U3 KOHTAaKTOB.

[Tpu McHbITaHUY M30JISIKAN MEXKIY KOHTAKTAMHU BHIKIIOYATENICH U pa3beMHATENCH PHIOKEHUEM
HAaIpPSDKEHUS K OTHOMY M3 KOHTaKTOB C 3a3eMJICHHEM JIPYrOro KOHTAaKTa JOIMYCKAeTCs JOMOJTHUTEHHO
W30JIUPOBATH OCHOBaHHE ammapata. [Ipy 3ToM HanpshKeHHe MEXKIYy OCHOBAaHMEM U KOHTAaKTOM JOJDKHO
OBITh HE HI)KE HOPMHUPOBAHHOTO HCTIBITATEILHOTO HANIPSDKEHUSI OTHOCUTEIIBHO 3EMITH.

8.2 TpeGoBaHus K H30JSIHUU MPH HANPSKEHUSX KOMMYTAIIMOHHBIX HMITYJIHCOB

8.2.1 BHeHsIs M30JIALUS B CYXOM COCTOSHUH, a JUIS amapaToB KaTeropuy pa3MenieHus 1 Takxe
TOJT ZIOXK/IEM, BBIKITFOUaTeNeH, pa3beIMHUTEIeH, KOPOTKO3aMBbIKAaTeNled U 3a3eMIIUTENICH OTHOCUTEIBEHO
3eMIII M BHYTPCHHSAS W3OJSIIMS BBIKIIOYAaTeNed OTHOCHUTENBHO 3EMJIM JOJDKHA BBIICPIKUBATH
HANPSDKEHUSI KOMMYTAIIMOHHBIX HMITYJIBCOB, YKa3aHHbIe B Tabmuie 4 (rpada 10).

8.2.2 V3omsams MeXIy KOHTaKTaMH OIHOTO M TOTO K€ MOJIOCa MPU OTKIIOUCHHOM ITOJIOKEHUH
anmapaTtoB JODKHA BBIACPKUBATh HANPSHKCHHS KOMMYTAUMOHHBIX HMMITYJIbCOB, YKa3aHHbBIC JUIs
BHYTPEHHEH M30JALMH BBIKITIOYATENCH, BHEITHEH M30J LUK BEIKITIOYATENICH B CyXOM COCTOSHUM U TIOJ
JOKIIEM U BHEIIHEH U30ILIMI PAa3beANHUTENCH B CyXOM cocTosiHuH B Tabmuie 4 (rpada 12).

[Tpu ucnpITaHNN IO JAHHOMY ITYHKTY JOJDKHBI coOoaaThest TpeboBanus 8.1.4.

8.3 TpeGoBaHus K BHYTPeHHElH U30J1A1IMH NIPU OTHOMUHYTHOM IepeMEHHOM HANPS)KEHUH

8.3.1 BHyTpeHHss W30IAOMS  BEIKIIOYATENICH, pasheOUHHUTENCH, KOPOTKO3aMBIKATEJICH,
3a3eMJIMTENCH ¥ KOMIDIEKCOB allapaToB OTHOCHTEIBHO 3€MIIM, a JUIs allapaToB TPEXIIOIIOCHOTO
UCIIOJIHEHHs KJIaccoB HampspkeHuss or 3 g0 220 kB - Mexay COCeIHHUMHU MOJIIOCAMH, JOJDKHA
BBIZIEPXKHUBATh UCITBITAHNE, YKa3aHHOe B Tabiumax 2 (rpada 6), 3 (rpada 13), 4 (rpada 16), 5 (rpada
4).

WcnpiTaHust W30JSLMHE  BBIKJIFOYATENICd W pa3beAUHUTENICH JOJDKHBI OBITH NPOBENCHBI IPH
BKJIIOYCHHOM M OTKJIIOYCHHOM ITOJIOKCHWH anmapatoB. [Ipy MCHBITAaHWM W3O0JBILMU OTHOCHTEIBEHO
3eMJTH B OTKJIFOYCHHOM ITOJIOKSHHUH arapaTta HalpshKeHUe TOJDKHO TOIaBaThesl Ha 00a ero BHIBOAA.

TunoBoe UCHBITAHHE W3OJIMN BHIKIOYATEICH W pa3beUHUTEINCH TODKHO OBITh POBENCHO TaK,
9TOOBI OBLIA MMPOBEpEHa CIIOCOOHOCTH M3OJISIMN BEIICPKUBATEH UCTIHITATEIFHOE HAIIPSHDKCHUE B IFOOOM
NPOMEKYTOYHOM TIOJIO’KEHUH TOKOBEIYIIUX YacTeil ammapara, B KOTOPOM OHH MOTYT HaXOIHTHCS BO
BpeMsl BKJIFOUEHHS WM OTKIFOYeHUs. [Ipr 9TOM MCIBITAaHWM TOKOMOJBOJSINIE YACTH OJHOTO U TOT'O
Ke TIOJFoca ammapaTa IOJDKHBI OBITh SJIEKTPHYCSCKH COSIMHEHBI MEXKIY COOOH.

8.3.2 BHyTpeHH:sI H30IIMS BBIKITIOUaTeNied MEeXKIy KOHTAKTaMHl OZHOTO M TOTO K€ IMOJI0ca NPU
OTKITFOY €HHOM IOJIOKCHHH BBIKIFOUATENS JOJDKHA BBIICPKUBATh HCIIBITAHHE, YKa3aHHOE!

a) JUISL BBIKJTFOUATENEH KITaccoB HampspkeHus ot 3 10 35 kB - B Tabnumax 2 (rpada 6) u 5 (rpada 4);

0) JUIs Ta30HATIONHEHHBIX BBIKIIOYaTeNel KiaccoB Hanpsukernst ot 110 mo 220 kB - B TaGnuie 3
(rpada 13), or 330 mo 750 kB - B Tabmume 4 (rpada 17).

[pu uCHbITAaHUK U3OJSIIUK MEXKTY KOHTAKTAMH BBIKITIOUYATENCH KIIaccoB HampspkeHust ot 3 g0 220
KB ncrpITaTeNnbHOE HANPSHKEHUE JTOJDKHO OBITH NPHIIOKEHO K OZHOMY W3 KOHTAKTOB IPH 3a3eMJICHHU
apyroro. [Ipu 3ToM OCHOBaHME ammmapaTa JONYCKAaeTcsl JOIONHUTEIBHO H30JIHPOBATh, a HANPSIKCHUE
MEXIy OCHOBAaHHEM M KOHTaKTOM JOJDKHO OBITh HE HIDKE HOPMHPOBAHHOI'O HCIBITATEIHEHOTO
HAaIPSDKEHUS] OTHOCUTEIBHO 3EMITH.

[Mpu ucneiTanuu BbIKIOUYaTeneil kiaccoB Hampspkenust 330-750 kB k BbIBogaM JIOMKHBI OBITh
NPUJIOKEHBI JIBA HAIPSDKEHHUS, HaXOIIIMECS B MPOTHBO(]A3e; MpH 3TOM OONbIIast 4acTh HANpPSHKECHUS
Ha OJHOM BBHIBOJC JODKHa OBITH HE MEHee HOPMHPOBAHHOTO HCIBITATEILHOTO HAIPSHKEHUS
OTHOCHTEIIFHO 3€MJIH, yKaszaHHOTo B Tabmuie 4 (rpada 16). Jlomyckaercss BMECTO MEHBINEH 9acTh
NEPEMEHHOr0 HANpsDKEHHS MPUKIAIBIBATE KO BTOPOMY BBIBOIY IIOCTOSHHOE HAIpsDKEHHE, PAaBHOE
aMIDTUTYAZHOMY 3HaYEHHIO COOTBETCTBYIOIIETO MEHBLIET0 IEPEMEHHOT0 HAPSKCHHUS.

TunoBoe M NEPHOAMYECKOE HCIIBITAHHUS [OJDKHBI IPOBOMUTHCSA JBaXKABI IIPU IOOYESPEIHOM



MIPIOKECHUU HATIPSDKCHUS K OJTHOMY M3 BBIBOJIOB M 3a3EMIJICHHH JPYTOTO BBIBOJA WV TIPHIIOKCHUH K
HEMY MEHBIIETO HanpsoKeHus. [Ipu OIMHaKOBBIX pasMepax W (opMe KOHTAKTOB (MM SKPAHOB THX
KOHTAKTOB TP UX HAJIWYNH) B TIPOMEKYTKE MEKIY KOHTAKTAMH, JOIYCKAETCs IPOBOINUTH UCIIBITAHHE
OJTMH Pa3 NPH MPUIOKEHUH HAPSHKEHUS K OJTHOMY M3 BBIBOJIOB.

8.4 TpeGoBaHus K BHeIIHeH U30JIAIIMU MPH OTHOMHMHYTHOM NepeMeHHOM HaIpsisKeHu!

8.4.1 BHeuHss U30IAIUS BBIKITIOUATENCH, pa3beIMHATENCH, KOPOTKO3aMBIKATENICH, 3a3eMIIATEICH
U KOMIUICKCOB alllapaToB OTHOCHTENBHO 3E€MJIM, a JUIs alapaToB TPEXIONFOCHOTO WCIIONHCHUS
KIaccoB HanpspkeHUs ot 3 1o 220 kB - Mex 1y coceIHIME TONMOCAMH JIOJDKHA BBIJICPKUBATE B CYXOM
COCTOSIHMH HaIpsDKeHHe, yKka3aHHoe B Tabmunax 2 (rpada 6), 3 (rpada 13), 5 (rpada 4).

[Ipu ucbITaHUM TOIDKHBI cOONOaThes TpeboBanms 8.3.1.

8.4.2 Bo3mymHBIH MPOMEKYTOK MEXITY KOHTAKTOM ITONIFOCA PAa3hbEAUHUTENS W €T0 3a3eMIISIONINM
HOXKOM, JJICKTPUUYCCKH COSAWHEHHBIM C APYTUM, TOMISKANIMM 3a3€MIICHHI0O KOHTAKTOM IIOITOCA,
JTOJDKEH BEIICP)KUBATh B CYXOM COCTOSHHMH Hampspkerne He meHee 80% ot ykasamnoro B 8.4.1 mpu
JOO0M TIONOKEHUH, B KOTOPOM MOKET HaXOJUTHCS HOXK B TPOIIECCE 3a3EMIICHUS WIH Pa33eMIICHHUS.
HcnpiTanne B TPOMEXYTOYHBIX TOJOKCHUSIX MOXXKHO HE TMPOBOJMUTH, €CIM KOHCTPYKIHWS armapara
TaKOBa, YTO MPOYHOCTh H3OJAIHWHA B STHX TOJOXKEHUSAX HE MOXET OBITh HIDKE IMPOYHOCTH BO
BKJIIOUEHHOM HIJIH OTKIFOUEHHOM ITOJIOKEHHUSAX 3a3EMIISIOIIETO HOXKa.

8.4.3 BHemrHAS W3ONMAIMS MEXAY KOHTAaKTaMH OJHOTO W TOTO JK€ MOJIOCAa BBIKIIOYATENCH W
pa3beAUHUTENCH MPU OTKIIIOYEHHOM IMOJIOYKEHHH armapaTa JOJDKHA BBIICPKUBATh UCIIBITAHUE B CYXOM
COCTOSIHUHU HATPSDKEHUEM, YKa3aHHBIM

a) s pazbeauHuTeNeii - B tabnunax 2 (rpada 8), 3 (rpada 15), 4 (rpada 17), 5 (rpada 5);

6) [t BRIKITIOUaTENel - B Tabnmuax 2 (rpada 6), 3 (rpada 13), 4 (rpada 17), 5 (rpada 4).

IMpu ucnbITAHUN TOJDKHBI COONIOIATHCS TPEOOBAHUSI:

- JUIA BBIKIIOYATeNlel KitaccoB HampspkeHuss oTr 3 mo 220 kB - ykasamHeie B 8.3.2 s
BBIKJIFOYATEIEH ITUX KIACCOB;

- Ui BeIKITRoYartenel kraccoB HampspkeHus 330-750 kB u mns pazpenuHuTENei - yKa3aHHEBIC B
8.3.2 mns BeIKITIOUaTeneit knaccoB HanpspkeHus 330-750 kB.

8.4.4 BuemrHsIst M30JIA1US BBIKITIOYATENNEH, pa3beIMHATENICH, KOPOTKO3aMBIKAaTEIECH 1 3a3eMITUTEICH
KaTeropuu pasMeiineHusi 1 OTHOCHTEIBHO 3eMJIM, a JUIsl alapaToB TPEXIOIIOCHOrO HCHOIHEHHUS
KaTeropuu pa3MerieHuss 1 - MEXKAy COCCAHMMH TMOJIIOCAMHU JIOJKHA BBIIEPKUBATH IO JOKICM
HaNpsoKEHWs], yKasaHHble B Tabnmiax 2 (rpada 9), 3 (rpada 13) u 5 (rpada 6).

TpeOoBaHHe [JAHHOIO MYyHKTA HE OTHOCUTCS K BHEIIHEH H3O/SIIMH MEKAY MOJIIOCaAMH,
AIIEKTPUIECKAs IIPOYHOCTH KOTOPOU OMPEESeTCSl BO3AYIIHBIM MPOMEKYTKOM .

8.4.5 BHemHss W30IALIUS MEXAYy KOHTAKTaMH OJHOIO M TOrO K€ IOJIOCA BBIKIIOYATEICH
KaTeropuu pa3MerieHuss 1 B OTKIFOUEHHOM IOJIOKCHUH BBIKITIOYATEIS JIOJDKHA BBIICPKUBATH I10]T
JIO’KJIEM HaInpspKeHue, ykasanHoe B Tadiuiax 2 (rpada 9), 3 (rpada 13) u 5 (rpada 7).

[Mpu ucnbITaHUHU TOJDKHBI COONMIOAaThCs TpeboBanus 8.3.2.

9 TPEBOBAHMS K N30JIAIIANA ITPEJOXPAHUTEJIENA

9.1 TpeboBaHUsI K M30JISIUH MPH HATIPSIZKEHUAX FPO30BBIX HMITYJIHCOB

9.1.1 BHemHss M30JAIMA TPEIOXpaHuTENel (MpeTOXpaHUTeb ¢ MATPOHOM C HEleperopeBuIei
IUIABKOM BCTaBKOW) OTHOCHTENBHO 3EMJIM, a UL MPEIOXPAHHUTENCH TPEXIOIIOCHOTO HCIIONHEHUS -
MEXIy COCEAHMMH IIOIIOCAMH JOJDKHA BBIICPKUBATH HANPSDKCHHS IMOJHBIX TPO30BBIX HMITYJIBCOB,
ykazauHsle B Tabmunax 2 (rpaga 3), 3 (rpada 4), 5 (rpada 2).

9.1.2 BuemrHss M30ISIIUS TPEAOXPAHATENCH MEKAYy KOHTAKTAMH OJHOTO M TOrO )K€ IIOJII0Ca
OPEIOXPAHHUTENS TIPU BBIHYTOM MATPOHE NOJDKHA BBIICPKUBATH HAIMPSUKCHHS MOIHBIX TIPO3OBBIX
HUMITYJILCOB, YKa3aHHBIe B Tabwmiax 2 (rpada 4), 3 (rpada 8) u 5 (rpada 3).

9.2 TpeboBaHHUsI K M30JISIUM PH OIHOMUHYTHOM IE€PEMEHHOM HANPSIKEHUH

9.2.1 BHyTpeHHSS M30JSITHsL TIpeoXpaHuTenei (MpexoXpaHnTelb ¢ TATPOHOM C HETleperopeBIIeH
IUIABKOM BCTaBKOH) OTHOCHTENBHO 3€MJIM, a UL MPEIOXPAHHUTENCH TPEXMOIIOCHOTO HCIIONHEHUS -
MEXIy COCEAHMMH MOJIOCAMH [OJDKHA BBIICPKUBATH ONHOMHHYTHOE HANPSHKECHHC, YKA3aHHOE B
tabnmmnax 2 (rpada 6), 3 (rpada 13) u 5 (rpada 4).

9.2.2 BHeluHsIs N30SI IPEJOXPAHUTEEH OTHOCHTEIBHO 3EMIIH JOJDKHA BBIICPKUBATD B CYXOM
COCTOSIHHH, @ JUTS PEIOXPAHHUTENCH KaTeropuu pasMenieHust 1 - TakKe Moj JOJKAEM OJHOMHHYTHbIC
HaIpsHKEHus], yKasaHHble B Tabnuiax 2 (rpadsr 6 u 9), 3 (rpada 13) u 5 (rpadsr 4 u 6).

9.2.3 BHemHsss M30MSIMS TPEIOXPAHUTEISH MEKIY KOHTAKTAMH OJHOTO M TOrO JK€ MONIca
[PEIOXPAHUTENS TP BBHIHYTOM IATPOHE JODKHA BBIAEPIKMBATH B CYXOM COCTOSHHH OZHOMHHYTHOE
HanpsbkeHne, ykazanHoe B Tabmmiax 2 (rpada 8), 3 (rpada 15) u 5 (rpada 5), a usomsamms MexmIy
KOHTaKTaMH OIZHOTO M TOTO K€ IIOJII0Ca IPEAOXPAHUTEIS C TATPOHOM, HO Oe3 IUIABKON BCTABKH MEKIY



3NIEKTPOJaMH B CyXOM COCTOSHHH M MO JOXKIEM - yKa3aHHble B Tabmuuax 2 (rpadset 8 u 10), 3 (rpada
15), 5 (rpader 5 u 7).

9.2.4 BHemHss H3OMANUS MEXIY COCCAHHMH I[OJNIOCAMH MPEAOXPAHUTEIEH TPEXIIOIOCHOTO
UCIIONTHEHUsI KJIaccoB HampspkeHust or 3 g0 35 kB [JOmKHA BBIIEPKUBATH B CYXOM COCTOSTHHH
OJIHOMUHYTHOE HAIPsDKCHHE, yKa3aHHOe B Tabnunax 2 (rpada 6) u 5 (rpada 4).

9.2.5 BHemHss H3OMANMS MEXIY COCCAHHMH IOJNOCAMH MPEAOXPAHUTEICH TPEXIIOIOCHOTO
UCIIONIHEHUST KAaTeropud pasMmelieHnss 1 JO/DKHA BBIICP)KUBATh IOA JOXKAEM OIHOMUHYTHOE
HampsDKeHne, ykazanHoe B Tabmuiax 2 (rpada 9) wmu 5 (rpada 6).

10 TPEBOBAHMNS K U301 KOHAEHCATOPOB CBA3U*

* TpeboBaHus, yKa3aHHBIE U1 KOHICHCATOPOB CBS3H, PACIPOCTPAHIIOTCS Ha KOHACHCATOPHI, IPUMEHSIEMBIC B
Ka4eCcTBE BEICOKOBOJIBTHOTO TIeYa JIEHUTENs HAPSDKEHNST eMKOCTHBIX TPaHC(OPMATOPOB HATIPSDKEHUS.

10.1 BHYTpeHHsISI ¥ BHELIHsIST H30JBIHST KOHICHCATOPOB CBSI3H JIOJDKHA BBIICPIKUBATH HATIPSUKCHHS
MOJTHBIX TPO30BBIX MMITYIIBCOB, YKa3aHHbIe B Tabnuuax 2 (rpada 3), 3 (rpada 4), 4 (rpada 5).

10.2 Buemmsist (B CyXOM COCTOSIHHH U IO JOYKAEM) M BHYTPEHHSSI H30JBIHS KOHICHCATOPOB CBSI3H
JOIDKHA BBIICP)KUBATH HAIMPSUKCHHS KOMMYTAIMOHHBIX WMITYJIBCOB, yKasaHHble B Tabmuie 4 (rpada
10).

10.3 BuyTpeHHSsI H30MANMS KOHIECHCATOPOB CBSI3M JOJDKHA BBIICPIKHUBATH OJHOMHHYTHBIC
nepeMeHHbIE HAMPsDKeHHsI, yKa3aHHsle B Tabmunax 2 (rpada 6), 3 (rpada 13), 4 (rpada 16).

10.4 BrewHsist H30IIIUS. KOHICHCATOPOB CBSI3H JOJDKHA BBIICPKHBATH B CYXOM COCTOSIHHH, & JUIS
KOHJICHCATOPOB CBSI3U KAaTErOpuH pasMmemeHus 1 - Takke MO JOXKIEM OTHOMHHYTHBIC TIePEeMEHHbIE
HanpsDKEHwsI, yKa3aHHble B Tabmumax 2 (rpadet 6 u 9), 3 (rpada 13), 4 (rpada 16).

10.5 BuyrpeHHss H30AIMA KOHICHCATOPOB CBsi3M, pazpaboranHeix mocie 01.01.98, momxna
BBIICPIKUBATh HCIBITAHHE IIEPEMEHHBIM HANPSDKEHHEM C H3MEPCHHEM WHTCHCHBHOCTH YaCTHYHBIX
pa3psaos.

HWcnbitanre [ODKHO IPOBOOMTHCS IPUIOKEHHEM HANPSDKEHHUSI MEXKIY BBICOKOBOJBTHBIM U
3a3eMJIEHHBIM 32)KMMaMH KOHJIeHcaTopa coraacHo ykazanusiM 4.10.2.

KonzmeHcarop cuuraercsi BHIICPKABIINM HCIBITAHKUE, €CIM WHTCHCHBHOCTh YaCTHYHBIX Pa3psiIoB
HEC TMpPEBBICHIA 3HAYCHHS, YCTAHABIMBACMOIO II0 COIVIACOBAHMIO MEXKAY W3[OTOBHTENEM U
noTpebuTeeM B CTaHAAPTaX Ha OTACIbHbIC BUIBI KOHICHCATOPOB CBSI3U.

[Ipumeuanus
1 Ilpu THNOBBIX MCIBITAHMSX JUIMTEIBHOCTb BblIEpXKKH Hampspkenus 1,1U,  / \/§ nomxHa ObITh 1 w. Ilpu

9TOM W3MEPEHHUE YaCTUYHBIX Pa3psioB JOJDKHO MPOU3BOJUTHCS ¢ HHTEpBaoM He Oonee 10 MuH.

2 Jlns KOHIEHCATOpOB, MMEIIMX eMKocTh Oonee 10 H®, ykazanHoe B 10.5 ucmeiTaHne Moxer ObITh
HEOCYILECTBUMO, YTO JAODKHO OBITh yKa3aHO B CTAHAApPTaX Ha M3JIEJUs OTACIBHBIX THIIOB.

3 Hcnbitanne mo 10.5 momyckaercs NPOBOAMTH IMOJJIEMEHTHO. VICHBITATENBHOC HANPSHKCHHE HPH 3TOM
JIOJDKHO OBITh OMPECIICHO C YYETOM BO3MOXKHON HEPaBHOMEPHOCTH PACTpeIeTICHHs HANIPSDKEHHS 10 JJIEMEHTaM U
YKa3aHO B CTaHJapTax Ha JaHHOE U3/IEITHe.

10.6 M3omsmust KOHIEHCATOPOB CBSI3U OJDKHA BBIICPKHUBATH IIPIIOKEHHOE MeX 1y BeiBogoM HH u
3a3eMJIIEMBIM BBIBOJIOM OJIHOMHHYTHOE IIEpEMEHHOE HAPSDKEHNE, paBHOE:

a) U KOH/ICHCATOPOB CBsI3H KaTeropuu pasmeiieHns 1-10 kB npu UCIBITAHUA B CYXOM COCTOSIHHU
U TIOJ] IOXKJIEM;

0) ISl KOHICHCATOPOB CBsI3M Kareropuii pasmemnieHust 2, 3 u 4 - 4 kB mpu uCHBITaHUM B CYXOM
COCTOSIHHH.

11 TPEBOBAHUAA K W30 BN KOMILIEKTHBIX PACIIPEJEJINTEJIbHBIX
YCTPOUCTB (KPY), SJKPAHUPOBAHHBIX TOKOIMPOBOAOB 1 KOMIIVIEKTHBIX
TPAHC®OPMATOPHBIX TOACTAHIIAM (KTII)

11.1 TpedoBanus k uzosasimuu KPY npu HanpsizkeHUsAIX rPO30BBIX HMITYJIbCOB

11.1.1 BremHss w30mAIMA, B T.4. m3OIMsS BHYTpu obomoukn KPY, memelt mepBUYHBIX
coequaeHuit KPY nmomkHa BBRIIEPKUBATH HATPSHKCHHUS TONHBIX TPO30BBIX HMITYIIECOB, YKa3aHHEIC B
tabmumax 2 (rpada 3) u 5 (rpada 2).

HcnpiTatensHOE HANPSXKEHUE TOJDKHO OBITH TIPHIIOMKEHO:

- K W3OJAIMN OTHOCHTEIHHO 3E€MJIM M MEXAY IO0CaMHd TpH pabodeM U pa3o0IIeHHOM
(KOHTPOJIEHOM) TIOJIOKEHHUSX BBIZABUKHOTO 3JIEMEHTA,;

- K W30JLIHAN MEXIY TOKOBEAYIIUMH W 3a3€MIICHHBIMH YacTAIMH NpPH PEMOHTHOM MOJOXCHUU



BBIABMDKHOTO DJIEMCHTA,

- K HU30I0UHU OTHOCHUTCIBHO 3CMJIM U MCKAY MNOJIOCAMHU MNPU BKIHOYCHHOM W OTKIHOYCHHOM
TTOJIOKCHHUAX pa3L€ILHHHTCJ’I€ﬁ, MNPUCOCAMHCHHBIX K MCIIKIM MNCPBUYHBIX COGI{I/IHGHI/Iﬁ JJIA KPY 6e3
BBIJIBHJKHBIX 3JICMCHTOB.

[Mpumedanue - HopmaasHO MpHCOSIMHEHHOE K LETsIM NepBHIHEIX coequHenuit KPY snexrpoobopynosanue,
JUIL KOTOPOrO YCTAHOBIJICHBI UCIIBITATEIIBHBIC HAMPSKCHUSA TPO30OBBIM HMILyJIbCOM MEHBIINE, Y€M yKa3aHHBIC B
HACTOSIIIEM CTAaHAApTe, NpPH HCIBITAaHUM II0 HACTOSIIEMY ITyHKTY MO/DKHO OBITH OTCOGAMHEHO OT Iienei
NEepBUYHBIX  COeAMHEHWH. lcmblTanme  MOKHO — OBITh  TOBTOPEHO CO  BCEM  NPUCOSAMHEHHBIM
IEKTPOOOOPYAOBAaHUEM MIPUIIOKEHUEM HAIIPSHKEHUS, TOIyCKAaeMOT0 ISl BCETO AIIEKTPO0OOpyIOBAHHIS.

11.1.2 Buenrnsas n3omsiuust BHyTpH o0ooukn KPY Mexay TOKOBenyIMMHU 9acTsIMH OIHOTO M TOT'O
e ToJroca Iernel mnepBuunbix coexunennii KPY mpu pa3oOmeHHOM (KOHTPOIBHOM) ITOJOKEHUH
BBIJIBIDKHOTO 3JIEMEHTa NPHU ABYX pa3pbiBax Ha IOIIOC JIODKHA BBIAEPKMBATH HANPSDKEHHS TTOJTHBIX
IPO30BBIX UMIIYJIbCOB, YKa3aHHbIe B Tabnumax 2 (rpada 4) u 5 (rpada 3).

KPVY 0e3 BBIABMKHBIX 3JIEMEHTOB JOJDKHBI BBIACPKUBATH MCIBITAHHUS BHEITHEH H3O0JIALIH MEXIY
KOHTakTaMH OJHOTO M TOTO K€ IIOJI0Ca pPa3beAMHUTENICH IIeredl INepBHYHBIX COCIWHEHHH B
OTKJTIOYCHHOM TIOJIOKEHUH PAa3beTUHNTEIS.

11.2 TpedoBanus k uzossimmu KPY npu kpaTkoBpeMeHHBIX epeMEeHHbIX HANPSAKeHUSIX

11.2.1 V3omsmust nerreil nepBuuHbIX coenuHeHnid KPY nomkna BeIIEpKUBaTh OJHOMUHYTHBIE
HanpsDKEeHwsI, yKa3aHHble B Tabmuiax 2 (rpada 6) u 5 (rpada 4).

HcnpitarensHoe HapshKEHHE JOIDKHO OBITh MPHIIOKEHO K n3oumsiyu cormacHo 11.1.1.

11.2.2 BuemrHss w30ISIIHA Tenel mepBUYHBIX coenuHeHnii KPY, B Tom uncie BHYyTpH 000II09KH
KPY, nomkHa BBIIEPKUBATh B CYXOM COCTOSIHHU HAMPSUKCHUS, YKa3aHHbIE B Tabnuuax 2 (rpada 6) u 5
(rpada 4).

HcnprtarensHoe HanpshKEHHE JOMDKHO OBITh MPHIIOKEHO K n3oumsiyy cormacHo 11.1.1.

11.2.3 Buenrnsas n3omsinust BHyTpH o0onoukn KPY Mexay TOKOBeXyIMMHU 9acTsMH OIHOTO M TOT'O
JKe TOJIFoca Iereil mepBuYHbIX coenutenuit KPY mpu pa3o0iueHHOM (KOHTPOJBHOM) ITOJOXKEHUU
BBIJIBIDKHOTO JIEMEHTA NPU JIBYX pa3pblBax Ha IOJIOC JOJDKHA BBIIEPKHBATH B CyXOM COCTOSTHUH
HanpsDKEeHws], yKa3aHHble B Tabmumax 2 (rpada 8) u 5 (rpada 5).

KPY ©0e3 BBIOBIKHBIX O3JEMEHTOB, COIVIACHO HACTOSIIIEMY IYHKTY, JOJDKHBI BBIIECP)KUBATH
UCTIBITAHNE BHEIIHEH M30JIIMH MEKAY KOHTAaKTaMH OJTHOTO M TOTO )K€ MOI0CA PAa3beTMHNTENS Lenen
MIEPBUYHBIX COCMHEHHUH B OTKIFOUYEHHOM TOJIOKCHUH PAa3beIUHNTES.

11.2.4 Buewmsst w3omiiumst (BHe ob6onmoukn KPYH) wmemeii mepBuunbix coexmnenuin KPYH
OTHOCHTEJIFHO 3€MJIM JOJDKHA BBIICPKMBATH MOA JIOXKIEM HAIPSDKEHHS, yKa3aHHbIE B TaOnumax 2
(rpada 9) u 5 (rpada 6).

11.3 TpeGoBaHus K U30/ISIMH IKPAHMPOBAHHBIX TOKONPOBOI0B

W3omsmus SKpaHUPOBAHHBIX TOKOIIPOBOAOB IOJDKHA BBIICP)KUBATS!

a) HANPSKEHHUS TIOJTHBIX TPO30BBIX MMITYIILCOB, YKa3aHHbIe B Tabmie 2 (rpada 3);

0) OMHOMUHYTHOE TIEpEMEHHOE HATPSUKEHNE, YKa3anHoe B Tabune 2 (rpada 6).

11.4 Tpe6oBanus k w3oasuun KTII

WM3onsmus pacnpenenutenbubix yerporictB BH u HH KTII momxHa BbIAEpKUBATH MCIBITAHUS,
ykazanupie B 11.1, 11.2 mus KPV, a rtaxxke s winacca nanpspkenus 110 kB - ykaszaHHbie st
anmaparos B Tabsmie 3 (rpadsr 4 u 13). V30s1ust CHIIOBBIX TPaHCHOPMATOPOB TOJDKHA BBIIEPKHBATH
WCTIBITAHMS, YKAa3aHHBIE B pasjene 5.

W3omsammst y370B CTHIKOBKH JIOJDKHA OBITh HCIBITaHA HCIBITATENIHHBIME HAIPSDKCHHSAMH BCEX
BUJIOB, YKa3aHHBIMHU UI OTHCNBbHBIX SJIEMEHTOB NPH HAMMEHBIINX 3HAYCHUSIX W3 HCIBITATEIBHBIX
HAaIPSHKSHUH COOTBETCTBYIOIIHX AJIEMEHTOB.

12 TPEBOBAHUSI K N30JSIL AN U30JATOPOB, UCIIBITBIBAEMbBIX OTAEJBHO

12.1 TpeGoBaHus K W30JISAIMH U30JISITOPOB NPU HANPSIZKEHUSIX IPO30BBIX HMITYJILCOB

12.1.1 BHemHss W30JIMS M30JITOPOB JOJDKHA BBIICPKUBATH HANPSDKEHUS IMONHBIX TPO3OBBIX
HAMITYJIECOB, YKA3aHHBIE JUTS H30JIITOPOB, KPOME IIMHHBIX OTOp, B Tabiwmmax 2 (rpada 3), 3 (rpaga 5), 4
(rpada 5) u 5 (rpada 2), a 1715 MIMHHEBIX O1TOp - B Tabiuax 2 (rpada 3), 3 (rpada 4) u 4 (rpada 5).

12.1.2 BHemHsis W30JIMsS BBOJOB, MPEAHA3HAYCHHBIX JUIS BBIBOAOB HeTpamu odomorok BH
CHJIOBBIX TpaHchopMaTopoB kiaccoB Hampspkenust 110, 150 u 220 kB ¢ HemonHo# wu3omsimen
HeHTpaiu, JoIycKaromen paboTy ¢ pa33eMIIeHHeM HeWTpaid, JOKHA OBITh UCTIBITaHA HAIIPSHKSHUSIMA
TIOJTHBIX TPO30BBIX UMITYJIECOB, YKa3aHHBIMHE B Tabuuiie 6 (rpada 4).

12.2 Tpe6oBaHus K H30JSIHUU MU30JIATOPOB NPH HANPSIKEHUAX KOMMYTAIMOHHBIX HMITYJIbCOB

BHemHss n30is11s U30JIATOPOB B CYXOM COCTOSIHHH, a JUTsl H30JISTOPOB KaTETOpUX pa3MenieHus 1



- TaKOKe 101 JOXKIEM JI0JDKHA BBIICPKUBATh HANPSDKEHHUS KOMMYTAIMOHHBIX UMITYJIbCOB, YKa3aHHbIC B
tabuune 4 (rpada 10).

12.3 TpeGoBaHus K U301 H30JISITOPOB MPHU NePeMEHHBIX HATIPSIIKEHUSIX

12.3.1 BayTpeHHSS N30MSIUs U30JISATOPOB, B T.4. U3OJIALMS BBOAOB B TPAHC(OPMATOPHI, PEAKTOPHI
U anmaparhl JOJDKHA BBIICPKHUBATH OJHOMHHYTHBIC HATIPSDKEHUS, yKa3aHHbIe B Tabmuiax 2 (rpada 6),
3 (rpada 14), 4 (rpada 16) u 5 (rpada 4).

12.3.2 BHyTpeHHssI M30JILUsI BBOJOB B CHJIOBBIE TpaHC(HOPMATOPH W HIYHTHPYIOLINE PEAKTOPHI
kiaccoB HanpspkeHus 110 kB u BbIe 10DKHA BBIIEP)KUBATh HCIIBITAHWE UTUTEIBHBIM IIEPEMEHHBIM

HampsDKeHNeM 3HaueHueM, paBHemM 1,5U / V3.

HanpsbkeHne T0KHO OBITH IIABHO MOJHATO 10 HOPMHUPOBAHHOTO 3HAYCHHS, a 3aTEM BBIICPIKAHO B
tedyenue 0,5 4 BHE 3aBHCHMMOCTH OT €r0 4YacTOThI; IPH 3TOM JOJDKHO NPOBOAUTHCS H3MEPCHHUE
WHTEHCUBHOCTH YaCTUYHBIX pa3psioB B coorBercTBuu ¢ OCT 21023.

W3omsuumst cunuTaeTcsl BhIACPIKABIICH HCIBITAHUE, €CIIM HMHTCHCUBHOCTh YaCTHYHBIX Pa3psloB BO
BPEMs1 BRUICPIKKH HAIPSDKEHHS He IpeBbiciia 3Hauenns 107 K,

12.3.3 BHemHss H30MS0Hs H30JIATOPOB JIOJDKHA BBIICPKUBATH B CYXOM COCTOSIHHH, a M30JSTOPOB
KaTeropuu pasMemeHus 1 - Tarke IOA JOXKIEM ONHOMHHYTHBIC HANpsDKCHWs, YKa3aHHbBIC IS
H30JITOPOB, KPOME LIMHHBIX orop, B Tabmummax 2 (rpader 6 u 9), 3 (rpada 14), 4 (rpada 16) u 5
(rpadst 4 u 6), a [uis WUHHBIX Omop - B Tabmuiax 2 (rpadet 6 u 9), 3 (rpada 14) u 4 (rpada 16).

12.3.4 VM3omsiiust BBOJOB, yKa3aHHBIX B 12.1.2, nmomkHa BBIICPKUBATH B CYXOM COCTOSHHH, a
BBOJIOB KAaTErOPUH pa3MeIleHus 1 - Taxke IMOI JOXKIEM OJHOMHHYTHBIC HAIPSDKCHHUS, yKa3aHHbBIC B
tabumre 6 (rpada 3).

13 TPEBOBAHMSI K M30JISILIUY T'EPMETHYHBIX KOMILTEKTHBIX
PACIIPEJEJTUTEJBLHBIX YCTPOVCTB (KPYD) C YACTHYHOM WJIH ITOJTHOM
W3OJISALUEN TJIABHBIX HENE F'A30M (IIO COCTABY HE COBIIAIAIOIAM
C BO3JIYXOM ITPU ATMOC®EPHOM JIABJIEHAM) KJIACCOB HATIPSIKEHUST
OT 110 IO 750 kB

13.1 W3onsauus raaBubix neneii KPYD

13.1.1 URomsamus otHocmTenmbHO 3emiu KPYD, a Tarke m3omsamms mexmy momocamu KPYD
TPEXIOIFOCHOTO UCTIOJHEHUSI JOJDKHA BBIICPKUBATh HCIIBITATEIbHBIC HANIPSDKEHHUS TOJTHOTO TPO30BOT0
ummyiabca o Tabnuuam 9 (rpada 2) u 10 (rpada 2).

13.1.2 M3onsmms 31€KTpOMAarHUTHBIX TpaHC()OPMAaTOPOB HANPSDKEHWS NOJDKHA OBITh HCIBITaHa
TaKKe HAMpPSHKEHHEM CPEe3aHHOTO TPY30BOTO HMIyidbca. [IpM 3TOM 3HAYEHMS HCIBITATEIBHBIX
HaIPSOKSHU CPEe3aHHOTO TPO30BOI0 HUMITYNIbCA JODKHBI OBITh PAaBHBI 3HAYCHHSAM HCIBITATEIbHBIX
HAIpPsDKEHUH MOTHOTO TPO30BOr0 UMITYJIbCa, YKa3aHHbIM B 13.1.1.

13.1.3 UMzomsuust MexXIy KOHTAaKTaMH OIHOTO M TOTO JKE TIIONI0CAa BBIKIIOYATENCH U
pasbeqUHHUTENCH IPH OTKIIOYCHHOM IOJOKCHHM ammapara JOJDKHA BBIICPKHUBATH HCIIBITATEIbHBIC
HAIPSDKEHIUsSI TIOJTHOTO TPO30BOT0 UMITyiIbea 1o tabuuiam 9 (rpadst 3 u 4) u 10 (rpada 3).

13.1.4 M3omsimmst otHOCcHTeNbHO 3eMitn KPYD kimaccoB Hampspkerms ot 330 go 750 kB momkHa
BBIZICP)KUBATH MCIIBITATEbHBIE HAMIPSOKEHUS KOMMYTAIIMOHHOTO MMITyJbca o Tabmuie 10 (rpada 4).

13.1.5 Uzonsiums BBoAa "Bo3ayx-aneras” B KPYD knacco Hanpsokenust ot 330 no 750 kB B cyxom
COCTOSHHMM, a JUId BBOJA KATErOpWH pasMelieHus 1 Taike IMoA IOXKIEM JOJDKHA BBLICPIKHBATH
HCTIBITATENbHBIE HATPSDKEHUS. KOMMYTAIIMOHHOTO UMITYJIbca mo Tabmuie 10 (rpada 4).

13.1.6 Uzomsamuss MexXIy KOHTAKTAMH OIHOTO ¥ TOTO JKE€ TIONIOCA BBIKIIOYATENCH U
pasbeauHuTeneii, BcrpanBaeMbix B KPYD, knaccos Hanpspkenus ot 330 no 750 kB, npu oTKIH0ueHHOM
NOJIOXKEHHHU  aIllapaTa, JODKHA BBIICP)KUBATH HCIIBITATEIBHBIC HANPSOHKEHHS KOMMYTaHOHHOT'O
numImysca 1o Tabmune 10 (rpaga 5).

13.1.7 M3omsuus otHocutenbHO 3emiin KPYD, a Takke wmsomsinus Mexay montocamu KPYD
TPEXIIOJIFOCHOTO ~ WCIIOJHEHWs ~ JOJDKHA — BBIACP)KUBATH  HCIIBITATENIBHBIE — KPaTKOBPEMCHHBIC
(OMHOMUHYTHBIE) TIepEMEHHBIC HAMTPSHKEHMS, yKa3aHHbie B Tabnumax 9 (rpada 5) u 10 (rpadsr 6 u 7).

13.1.8 Uzomnsiums BBoAa "Bo3ayx-aneras” B KPYD knaccos Hanpspkenust ot 110 no 220 kB B cyxom
COCTOSHHH, a U1 BBOJA KAaTErOpHU pazMmenieHHs 1 Taroke W IMOJ JOXIEM IOJDKHA BBIIEPIKHBATH

UCIIBITATENbHbIC KPATKOBPEMeHHbIE (OJHOMHUHYTHBIC) IEPEMEHHbIC HApsuKeHms 1o tabmuie 9 (rpada
5).



Ta6mmna 9
Hopmupoannsle uctisitarensuble HanpsbkeHnss KPYD kimaccoB Hanpspkenus ot 110 mo 220 kB

B kumoBonbsTax

. HcneiTarenbHOE HAIPSDKCHUE
= IIOJIHOT'O TPO30BOr0 MMITyNbCa KPaTKOBpEMEHHOE (OHOMHUHYTHOE) IEPEMEHHOE
§ 2| OTHOCHTENBHO MEXJy KOHTaKTaMu OTHOCUTEIIBHO MEXJy KOHTaKTaMU
Q 3| 3eMIIM U MEXY | BBIKITIOUATeNEH | pa3beANHUTENe| 36MIM M MEXKIY | BBIKIIOUATENCH | pasbeAHHUTENCH
E MOIIOCaMU MOIIOCaMU
1 2 3 4 5 6 7
110 550 630 230 265
150 750 860 325 375
220 950 1050 395 460
Ta6mmma 10

Hopmupoanusle ucnisitarensuslie HanpspkeHuss KPYD kmaccoB Hanpspkenus ot 330 o 750 kB

B kumoBonpTax

HcmpITarebHOE HANIPSKEHUE
= TTOJIHOT'O TPO30BOTr0 KOMMYTaI[HOHHOT'O KPaTKOBPEMCHHOE (OZXHOMHHYTHOE) IIEPEMCHHOES
5 HMMITYJIbCa HMMITYJIbCa
§ ° MEXIY ° MEXIY OTHOCHTEJIHO 3EMJIH MEXIY
g Z KOHTaKTaMH Z koHTaktamu | KPYD | usmepurensHbie KOHTaKTaMH
g 5 E BBIKIIOYATEICH U | E BBIKJIIOUATENIEH 1 TpaHC(OPMATOPHI U | BEIKIIOYATENCH 1
§ % E pazbeauHuTeNen % 5 pazbeauHuTeNen BBO/JIBI, pazbeauHuTeNe!
& g2 g2 HCITBITHIBACMBIC
) 5 OTZENEHO
1 2 3 4 5 6 7 8
330 | 1175 1380 950 1095 450 510 575
(1175+205) (800+295)
500 | 1425 1725 1175 1330 620 630 815
(1425+300) (900+430)
750 | 2100 2550 1425 2000 830 880 1240
(2100+450) (1360+640)

13.1.9 WM3zomsanus Mexay KOHTAKTaMH OJHOrO M TOTO JK€ [OJIOCAa BBIKIIOUATENCH U
pasbeqMHHTENEN JO/DKHA BBIIEPKHUBAThH HCIBITATENBHBIE KPaTKOBPEMEHHBIE —(OAHOMHHYTHEIE)
nepeMeHHbIe HanpspkeHust o tabmuiam 9 (rpadet 6 u 7) u 10 (rpada 8).

13.1.10 Uzomsmust tnaBHBIX neneid KPYD nomkHa BBIIEpKUBATH HCIBITAHUC IEPEMEHHBIM
HAMPSDKEHUEM C U3MEPEHHUEM YaCTHUYHBIX Pa3psoB coriiacHo ykazaunusim 4.10.

W3055I1MI0 CUMTAIOT BBIICPIKABIIIEH HCIBITAHUE, €CIM WHTEHCHUBHOCTh YACTHYHBIX PA3psIOB MPU

HanpsokeHnu 1,1U / /3 He npesbiciia snauenns 10 Ko,

13.1.11 Mzomnsmus oo KPYD nomkHa yaOBIETBOPSATH TPEOOBAHUSIM K CTOMKOCTH B OTHOIIICHHUU
TEIJIOBOTO MP0o0osi, a Ay BBOIOB "'Bo3ayx-3ieras” B KPYD karteropuu pasmerienns 1 - Taxke K JuinHe
myTH yredku BHemHer usoisaun o 'OCT 9920.

13.2 N3oasiius ueneii ynpasJjieHusi, BcnoMorareJbHbIX Heneil KPYD U BTOpHYHBIX 00MOTOK
H3MepHUTeNbHBIX TPaHC(OPMATOPOB

13.21 TpeboBanust K 3JICKTPUYECKOW MNPOYHOCTH  M3OIALMH  BTOPHYHBIX  OOMOTOK
TpaHcdopMaTopoB HarpspKeHUs U TpaHcdopmaTopoB Toka - mo 'OCT 1983 u I'OCT 7746.

13.2.2 VM3onsimus mereil ympaBieHHS W BCroMoraTenbHBIX Herneld KPYD oTHocutenbHO 3eMitn
JOJDKHA BBIIEPIKUBATH HUCIIBITATEIBHOS KPATKOBPEMEHHOE (OMHOMHIHYTHOE) [IEPEMEHHOE HAIPsDKEHUE
coriacHo ykaszauusiM 4.14.

13.2.3. MexayBUTKOBast H30JAIHAA 0OOMOTOK 3JIEKTPOMATHUTOB B TEMsX yrpasieHus KPYD (kpome
BKJIFOUCHHBIX BO BTOPHYHYIO IEIlb TPAHC(HOPMATOPOB TOKA) MOJDKHA BBIICP)KMBATH B TeueHue 1 MuH
UCTIBITATEIFHOE KPAaTKOBPEMEHHOE IIEPEMEHHOE HAaNpsDKeHHE, MPWIOKEHHOE MEXAY BBIBOJAMHU




obmoTok u paBHOe 3,5U;, - 1t 00MOTOK IIepeMeHHOro Toka U 2,5U,; - 1711 00MOTOK TTOCTOSTHHOT'O TOKA,
rae U, - HOMHHATBHOE HANPsKEHUE BCIIOMOTATENIFHBIX MIETICH U TIeTIeH yIpaBiIeHUS .

13.3 Buabl ncnbITAHHH

13.3.1 Uzomsmus KPYD momkHa MOABEPraThCsl TUIIOBBIM U MPHUEMO-CIATOYHBIM HCIIBITAHUSM T10
Tabmure 11, a Takke UCTIBITAHUAM TIOCIIE MOHTaXa HAa MECTE YCTAaHOBKHU.

13.3.2 TumoBkIe UCTIBITAHUS JOJDKHEI IIPOBOJUTHCS B IMIOTHOM 00BhEME IIPH OCBOCHHH MPOU3BOJICTBA
KPYD, a Taxke B MONMHOM O0BEME WU YaCTUYHO NPH W3MEHCHHSIX KOHCTPYKIHH, MAaTCPHAIIOB WA
TEXHOJIOTUH, ECITU 3TH W3MCHEHHS MOTYT U3MEHHUTH SICKTPUICCKYIO IIPOTHOCTD U3OIISIIUH.

13.3.3 TIpueMocqaTOYHBIM UCTIBITAHUSAM JOJDKHBI ToJBeprathes kaxkaoe KPYD wmm kaxmas ero
sTYeHKa, TTOJFOC, OTIENBEHBIA MOIYJTh VITH TPAHCIIOPTHEIN OJIOK, COCTOSIINN U3 OJJHOTO MITH HECKOIBKIX
MOJIyJIEH.

Tab6mmma 11
HaumeHoBaHue ucnpiTanus Bup ucnbiTanus ITynkT cranmapra
THUIIOBOC | IPUEMOCOATOYHOC TpC6OBaHHI>‘I MCTOOOB
HUCIIBITAHUHN
1 2 3 4 5
1 Hcobltanme  3JEKTPUYECKOW  MPOYHOCTH
3oy rnaBHeIX nened KPYD Hanpsokenuewm:
a) TOJTHOI'0 TPO30BOr0 UMITYITbCA + - 13.1.1, 13.4.3,135
13.1.3
6) Ccpe3aHHOr0 TpPO30BOrO wmMIynbca (mwis| + - 13.1.2 13.4.4,135
JIEKTPOMarHUTHBIX TpaHcdopMaTopoB
HAaIPSDKCHUS)
B) KOMMYTAI[MOHHOTO UMITYJIbCA:
- B cyxoM cocrostaun a1 KPY 3 330-750 kB; + - 13.1.4-13.1.6| 13.4.5, 13.5
- mox moxaeM (mis BBOmOB '‘BO3myx-oseras”|  + - 13.1.5 13.4.2
KaTeropuu pasmerienus 1)
r) KpPaTKOBPEMEHHBIM (OTHOMUHYTHBIM)
TIepEeMEHHBIM |
- B CYXOM COCTOSIHUU; + + 13.1.7-13.1.9/ 13.4.6, 13.5
- nmojg goxiaem (i BBOAOB ''BO3myx-dyeras”|  + - 13.1.8 13.6.4,
KaTeropuu pasmerienus 1) 13.4.2
) MEPeMEHHBIM, C W3MEPEHHEM YaCTHYHBIX| + + 13.1.10 13.4.7
pas3psIoB
2 UcmeiTanue  3IEKTPUYCCKOH  MPOYHOCTH + + 13.2.1-13.2.3/13.4.6, 13.6,
H30JISHUH neneu yIpaBJIEeHUs u 13.6.4
BcroMoraTtensHbix neneit KPYD, Bropuunbix
OOMOTOK ~ M3MEPHUTENBHBIX TPaHCHOPMATOPOB
KpPaTKOBPEMEHHBIM (omHOMUHYTHBIM)
TIepeMEHHbBIM HalpsDKeHHEM

13.3.4 HUcnerranne KPYD mocime MOHTaxka Ha MecTe YCTAaHOBKM IIPOBOASAT HCIIBITATEIEHBIMU
HalpPsDKCHUSIMH!

a) wis KPYD xiaccoB nampspkenuss ot 110 mo 220 kB - kparkoBpeMeHHBIM (OXHOMHHYTHBIM)
NiepeMEHHbIM HanpspkenueM, paBHbIM 80% HopMuposanHoro B 13.1.7;

6) must KPYD wiaccoB Hanpspkenust ot 330 g0 750 kB - xparkoBpeMeHHBIM (OXHOMHHYTHBIM)
nepeMeHHbIM HanpspbkeHueM, paBHeIM 100% nHopmmpoBannoro B 13.1.7, wnm HanpspkeHHEM
KOMMYTallMOHHOTO UMITyJbca, paBHbIM 80% HOpMHpoBanHoTO B 13.1.4.

Jlo ¥ mocie WCHBITAHHUS KPATKOBPEMEHHBIM (OXHOMHHYTHBIM) MEPEMEHHBIM HAIPSUKCHHEM HIIH
HalpsDKeHHEM  KOMMYTAllMOHHOTO HMITYJIbCa JOJDKHO IIPOBOAMTHCS HCIBITAaHWE IIEPEMEHHBIM
HaNpsDKeHUEM € U3MEpEeHHeM YacTHYHbIX pa3psos mo 13.1.10.

13.4 Ob6ume yxkazaHusi 1o MeToIaM MCNILITAHMIT

13.4.1 TunoBsle U MpUeMO-cAaTOYHbIE HCHBITaHUS n30ominud KPYD momKHBI POBOAWTHCS NPH
HOPMHUPOBAaHHON MUHAMAIJIFHOHM pa0bodei INIOTHOCTH 3Jerasa.

HcnpiTanns mocie MOHTa)ka Ha MeCTe YCTAaHOBKH JIOJDKHBI TIPOBOJMTHCS IIPU IUTOTHOCTH 3Jeras3a
He HIDKe HOPMHUPOBAHHON MUHMMANIEHOHN paboyeil IIOTHOCTH.

HopmuposanHOe 3HaYeHNEe MUHIMAIBHON pabouell IIIOTHOCTH 3Jera3a yKa3blBaeTcsl B CTaHIapTax
Ha 3JIEKTPOo00OpPYI0BaHIE KOHKPETHBIX THIIOB.




13.4.2 TlpuBenenue MCHBITATENbHBIX HANpPSKEHUH K aTMOC(EpHBIM YCIOBUSM IIPH HMCHBITAHUH
JIOJDKHO OCYIIECTBIISITECS TOJBKO TPH HCHBITAHUM JJIEKTPUYECKON IPOYHOCTH H3OJSIMH BBOJIOB
"Bo3myx-ameras’.

[MpuBenenne naBiieHUs 37era3a B 00bEKTE UCIBITAHUS K TEMIEPAType OKPYKAIOIIEro BO3yXa BO
Bpems ucnbitarms - mo [OCT 1516.2, pa3nen 4.

13.4.3 Tlpu wcnblTanny M30MIMM IMaBHBIX wHeneit KPYD wampspkeHHeM MOJHOTO TPO30BOTO
HMITYJIbCa JTOJDKEH MPUMEHSATHCS METOA 15 MMITYIbCOB ¢ MPUIOKEHHEM HMITYJIBCOB MTOJIOKUTEIHHON 1
OTPHULIATENIEHON TOJIIPHOCTEH.

13.4.4 Tlpn wucobITaHUM H3OJSIIMM TPaHC(HOPMATOPOB HANPSHKEHUS HAIPSHKCHHEM CPE3aHHOTO
TPO30BOTO HMITYJIECA JOJDKEH TNPHUMEHSTHCS METOX TPEX HMITYIbCOB C TPHIOKEHHEM HMITYIIECOB
MOJIOXKUTEIHHOM U OTPHULIATENbHON MOJISIPHOCTEH.

13.45 Tlpu wucneITaHuu W3OSIMU THaBHBIX meredl KPYD HanpsokeHHEM KOMMYTAIlMOHHOTO
HMITYJIbCa JTOJDKEH NMPUMEHSATHCS METOA 15 MMITYIbCOB ¢ MPMIOKEHNEM HMITYJIHCOB MTOJIOKUTEHHON 1
OTPHIIATENIFHON IOJSIPHOCTEH, 3a MCKIIOYeHHWeM BBoAa 'Bo3myx-aneras” B KPYD kareropum
pa3menieHus 1, KOTOPBIA JOIDKEH HCIIBITHIBATECS B CYXOM COCTOSIHUM MMITYJIBCAMH MOJOXKUTEINbHON
TIOJIIPHOCTH, 2 TIOJ IOXK/IEM - HMITYJILCAMH TTOJIOKUTEIBHONW M OTPHUIATEIILHOM MOJISIPHOCTEH.

13.4.6 Ilpu ucnbITaHNK W30JSIIMK TIIABHBIX IIETIEH, IeTiell yIpaBIeH:s W BCIIOMOTaTEeNbHbIX HeTeit
KPY3 u BTOpHYHBIX OOMOTOK M3MEPHUTENBHBIX TPaHC(HOPMATOPOB KPATKOBPEMEHHBIM NEPEMEHHBIM
HaNpsDKEHUEM J0JDKEH TPUMEHATHCS METO TIPUI0KEHNST OJHOMUHYTHOT'O HATIPSDKEHUS.

13.4.7 VicnplTanne nepeMEHHbIM HANPSDKEHHEM C HM3MEPEHHEM YacTHYHBIX DPaspsiioB JOIDKHO
TIPOBONTHCS:

a) TpU TUIIOBOM HCIBITAHMU - Ha TMONHOCTBIO coOpanHoM KPYD wmnm Ha ero TpaHCIOPTHBIX
O0Kax;

0) mpU OPHEMO-CAATOYHOM HCIBITAHMK - HA HONHOCTBIO coOpanHoM KPYD, TpaHCHOPTHBIX
OJTOKax, MOAY/SAX WM Ha OTNENBHBIX teMeHTax KPYD.

TunoBoe McHbITaHNE TIEPEMEHHBIM HANPSDKCHUEM € M3MEPEHHEM YacTHUHBIX pa3psios mo 13.1.10
JIOJDKHO TPOBOAUTHCSI IIOCJIC HWCTBITAHUH 3JIEKTPHYECKOH MPOYHOCTH H3OJSIIUHN  HANPSHKCHUSIMA
T'PO30BBIX UMITYJIHCOB, KOMMYTAIIMOHHBIX UMITYJTHCOB U KPATKOBPEMEHHBIM II€PEMEHHBIM.

13.5 Cxembl W YyC/I0BHS TNPWJIOKEHUS] HCNBITATEJLHBIX HANPSKeHUH MPH HCNIBITAHUU
M30JIAUH IVIABHBIX Heneii

13.5.1 Tlpu wcmbITaHUK W3OJLSIIAN OTHOCHUTETHHO 3EMIIM HCIBITATEIBHOE HATPSHKCHHE TOIDKHO
NPHUKIAABIBATECS K BBIBOAY (BBIBOAM) TIIABHOM LEMH KaXIOrO IOIIOCA, a 000I0YKA - 3a3EMIITHCS.
HcnbiTanne KOMMYTAlMOHHBIX anmapatoB (328 MCKIIOYEHHEM 3a3eMIIMTENeH) MOJDKHO MPOBOAUTHCS
NP  BKIIOYEHHOM M OTKJIIOYCHHOM TMOJOXKEHMSX, IIPUYEM TIIPH OTKIIOYECHHOM IMOJOKEHHU
UCTIBITATEIHOE HANPSHKCHUE JTOJDKHO MPHUKIIAIBIBATECS OJHOBPEMEHHO K OOOMM BBIBOAAM OJHOTO U
TOrO JkK€ Toiioca. VcmblTanne 3a3eMiuTeNed JOIKHO IPOBOAMTHCS TONBKO TPH OTKIIOYCHHOM
TIOJIOXKEHHH, a HAIIPSDKEHHE TPHUKJIIAIbIBATHCS TOJIBKO K HE3a3EMIICHHOMY BBIBOJLY.

13.5.2 VcnpiTaHue M30IBIIMN MEXIY MONIOCAMH JOJDKHO HPOBOAUTHCS B CIIydae PaCIIONOKCHUS
BCEX TPEX IOTIOCOB B OJHOM 00IIIeH 000I0UKe.

HcnpitatensHoe HaNpspKEHUE JOIDKHO MPHKIIAIBIBATHCSA MOOYEPETHO K BBIBOJAM KayKAOTr0 TIOIOCa,
a BBIBOZIBI OCTAJIBHBIX TIOJIFOCOB M MX OOOJIOYKH JOJKHBI 3a3€MIIATHCS.

KoMMyTanmoHHbIe anmnapaThl JOKHBI HCIBITBIBATHCS C yueToM TpeboBaumii 13.5.1.

13.5.3 Eciu B cocra KPYD, ero momrocos, siueek WM GJI0KOB BXOIAT 3JIEMEHTHI (M3MepHUTEIbHEIE
TpaHc(hOpMaTOpsl HANpsUKEHUS, KabenbHBIE BBOIBI, BBOIBI ''BO3AyX-dieras’” wmimm '‘Macmo-sieras'),
MAaKeThl KOTOPBIX OBUTH paHee NCIBITAHbl OTAENBHO, TO IOMYCKaeTcsl uenbITanus n3omsunu KPYD, ero
TIOJTIOCOB, STYEEK MM OJIOKOB MPOBOJIUTE 0€3 MEPEUNCICHHBIX BBIIIE 3JIEMEHTOB. Y CIIOBHUS MPOBEICHNUS
9THX WCIIBITAHNH JOJDKHBI YCTaHABINBATHCS B cTaHAapTax Ha KPYD KOHKpETHBIX THIIOB.

13.5.4 Bropuunble 0OMOTKH TpaHC()OPMATOPOB TOKA JOJKHBI OBITh MPH WCTBITAHUU H3OJISALUH
TJIaBHOM IIETTH 3aMKHYTHI HAKOPOTKO M 3a3EMJICHBI.

13.5.5 YcrpoicTBO ISt 3alUThl OT MEPSHANPSHKCHUN HA BPEMsI UCIIBITAHUA W3OJSIIUU TTIABHOM
LEeNy JIOJDKHO OTCOENMHSATHCS WM BBIHUMATBhCS M3 OOBEKTa WCHBITAHWH, MIPH 3TOM JIOIDKHO
o0ecneunBaThCs COXpaHEHNE PeaTbHON (POPMBI IIEKTPHIECKOTO TIOJIS.

13.5.6 UcnpltaHue H3OMSIIMM MEXKAY PA3OMKHYTBIMH KOHTAaKTaMH  BBIKIIOUYATENled U
pa3beANHNUTENEH JOIHKHO POBOIUTHCS IO CIIETYIOIINM CXEMaM:

a) €CIIM HCIBITATEIPHOE HAMPSDKCHHE MEXKIYy KOHTAKTAMH aIllapaToOB PABHO HCIIBITATEIbHOMY
HaNpPSDKEHUIO OTHOCHTENFHO 3€MITH, TO HCIIBITATENHbHOE HANpPsDKCHHE NMPHKIAABIBACTCS K OJHOMY U3
BBIBOZOB (IIPH THIIOBBIX HCIBITAHWSX - K K&XKIOMY M3 BBIBOJOB MMOOYEPEIHO), a OPYrOil BBIBOI H
000JI09Ka 3a3EMIIAIOTCS

0) ecaM HUCOBITATEIPHOC HANPSDKCHHE MEXKIY KOHTAKTAMH AallllapaToB BBILIE HCIBITATEIBHOIO
HaINpPSDKEHUS] OTHOCUTENBHO 3€MIIH, TO:



- IS anmapartoB kiaccoB HampsbkeHus or 110 mo 220 kB k ogHOMY U3 BBIBOAOB (IIPH THIIOBBIX
UCIBITAHUSAX - K KaXIOMY W3 BBIBOAOB II00YEPE/IHO) MNPHKIAIBIBACTCS HAIPSHKEHUE, PaBHOE
UCTIBITATEIFHOMY HAIPSDKEHUIO OTHOCHUTEIBHO 3€MJIM, a K JApPYroMy BBIBOAY - IIEPEMEHHOE
HanpspkeHue, caBuHyroe mo ¢ase wHa 180 omektpuueckux rpagycoB (pH  HCIIBITAHUH
KPaTKOBPEMEHHBIM IICPEMCHHBIM HAINPSDKCHHEM) MM CHHXPOHU3UPOBaHHOE (DU  HCIIBITAHUH
HANPSDKCHUSIME TPO30BBIX M KOMMYTAIIMOHHBIX HMITYJIGCOB) IO OTHOIICHHIO K HANPSDKCHHIO Ha
NEpBOM M3 BBIBOJOB TaK, 4YTOOBI MEXAy KOHTaKTaMH ObUIO TPHIOXKEHO HOPMHPOBAHHOE
UCTIBITaTEIFHOE HATIPSDKEHNE,

- s anmaparoB kiaccoB HampspkeHws or 330 mo 750 kB mpwm ucmbITaHMM HAPSHKEHUSIMA
TPO30BBIX W KOMMYTAIIHOHHBIX HMMITYIECOB K KaXXIOMy W3 BBIBOJIOB JOJDKHBI OBITH IPHIOKEHBI
HaNpsDKeHUs], yKa3aHHbIe B CKOOKax B rpade 3 wmm 5 Tabmumpsl 10. MeHpniee n3 mpHIIOKEHHBIX
HaNpPsDKEHUH JTOJDKHO OBITh IIepEeMEHHBIM, CHHXPOHHM3MPOBAHHBIM II0 OTHONICHHIO K OONbIIeMy
HUMITYJIbCHOMY HANPSDKEHHIO, TaK, YTOOBI MEXKIY KOHTAKTaMH OBLJIO TNPHJIOKEHO HOPMHPOBAHHOE
UCTIBITATEIbHOE HAIPSDKEHNE, YKa3aHHOE 0e3 CKoOOK B rpade 3 mwim 5 tabmus! 10;

- Ui ammapaToB kiaccoB HampspkeHus or 330 mo 750 kB mpu mcmblTaHMM KpaTKOBPEMEHHBIM
NEPEeMEHHBIM HANPSHKEHHEM K OJHOMY W3 BBIBOAOB (MIPH THIOBBIX HCIBITAHHAX - K KaXIOMY U3
BBIBOIOB [IOOYEPEIHO) MODKHO OBITh MPIJIOKEHO HANpPsDKCHHE, PpABHOE HCIBITATEIBHOMY
HAIPSDKEHUIO OTHOCUTENNBHO 3€MITH, a K JPYTOMY BBIBOJY - MEPEMEHHOE HAINpPsHKEHUE, CIBUHYTOE IO
¢aze Ha 180 srmexTpHyecKnX IpaaycoB MO OTHOLICHHIO K HANpPsDKEHHIO Ha NEPBOM M3 BHIBOAOB TaK,
YTOOBI MEX/Ty KOHTAKTaMH ObLIO MPII0KEHO HOPMUPOBAHHOE MCTIBITATEIFHOE HANPSDKEHHE.

13.6 Cxembl W YyC/I0BHS TPWJIOKEHHUS] HCNBITATEJLHBIX HANpPsSKeHUH MPH HCNIBITAHUN
M30JISUH Leneii ynpaB/eHus1 1 BCIIOMOraTeJIbHbIX Lernei

13.6.1 Ilpu wcHBITAHUM M3OJSIUN 1IeNeH YIpaBIeHNS! W BCIIOMOTATENBHBIX LENel HCIBITaTeIbHOE
HaINpsDKEHNE JOJDKHO OBITh NMPMIIOKEHO KO BCEM KOHTAKTHBIM 32)KMMaM Ka)kKIOW COOPKHM KOHTAKTHBIX
3aKMMOB Kax 101 yact KPYD, kpoMe 3a)KnMOB, 3JIEKTPUYECKH COEINHEHHBIX ¢ KopirycoM. Obomouka
n kopnyc mkada 3azemisioTcs. JlomycKaeTcs NMpH 3THUX HCHBITAHUSX BCE KOHTAKTHBIE 3a)KMMBI
COEIMHSTH MEXIYy COOOM.

13.6.2 Bropuunsie 00MOTKH TpaHC(HOPMATOPOB TOKA JOIDKHBI OBITH 3aKOPOYCHBI U OTCOCIUHEHBI
OT 3eMJIM, & BTOPWUYHBIC OOMOTKM TPaHC(HOPMATOPOB HANPSDKEHHsS - Pa3OMKHYTHL. HopmanbHO
3a3¢MIICHHBIC 3@)KMMBI HEKOTOPBIX JIIEMEHTOB Lemel (M3MEpUTENbHBIX —TPaHC(OpMAaTOPOB,
3IIEKTPOKOHTAKTHBIX MAHOMETPOB) BO BPEMSI HCIIBITAHKS TOJDKHBI OBITH OTCOCAMHEHBI OT 323 MIICHHOM
000JIOUKH, €CIIH 3TO MPELYCMOTPEHO KOHCTPYKIIHEH.

13.6.3 Eciu B HCIIBITYEMO# LIENN YIPaBJICHUS M BO BCIIOMOTAaTEIbHOMH LIS UMEIOTCS 3JIEMEHTHI C
HOPMHPOBAaHHBIM HCIBITATEILHBIM HAINpshDKEHHEM MeHee 2 KB, To HCHbITaHWE OJDKHO MPOBOIHUTHCS
JBaXKIbl B YKa3aHHOH HUKE MOCIEIOBATEIBHOCTH:

a) IMpH OTCOSHMHEHHBIX OT KOHTAKTHBIX 3a)KHMOB OTHX DICMCHTOB IPOBOAAX CXEMBI -
UCTIBITATENBHBIM HaIpsbKeHueM 2 kB;

0) mpu TMOACOSOMHEHHBIX K KOHTAaKTHBIM 3&KHMMaM OSTHX 3JIEMEHTOB MPOBOAAX CXEMBI -
HaWMEHBIIAM U3 HOPMHUPOBAHHBIX JUIS 3THX JJIEMEHTOB UCIIBITATEIIEHBIM HANIPSDKECHUEM.

13.6.4 HcnbiTanue BTOPUYHBIX OOMOTOK HM3MEPUTEIBHBIX TPaHC(HOPMATOPOB U 3a3eMISIEMOTO
BBIBOJIA TIEPBUYHON 0OMOTKH TpaHc]opmaTopa Hanpsbkerus - mo OCT 1983.

13.7 AcnibiTaHHe HA MeCTe YCTAHOBKH

Hcneitanne snexrpuieckoid npounocty msomimuu KPYD mocne MoHTaka Ha MecTe yCTaHOBKH
JOJDKHO MPOBOIUTBCA IO siYeKaM. BHJ MCHBITATENPHOTO HANPSHKCHHS M METON TPOBEIACHHS
UCTIBITAHUS, B 3aBHCHMOCTH OT UMEIOILET0CS UCIIBITATENBHOTO 000PYIOBaHNUS, IOJKEH YKa3bIBaThCS B
craagaprax Ha KPYD KOHKpETHBIX THIIOB.

[MPUJIOXEHUE A
(cripaBouHOE)

SAIIUTHBIE XAPAKTEPUCTUKHU BEHTUJIbHBIX PA3PSI/THUKOB

YPOBHH M30ISIUK AIEKTPOOOOPYHAOBaHHS C HOPMAILHOW M30JISIIMEH YCTAaHOBJIECHBI B HACTOSILEM
CTaHJapTe C Y4YETOM 3alMTHBIX XapaKTEPUCTHK BEHTWIbHBIX paspsauukoB no ['OCT 16357 c
HOMUHAJBHBIM HANPSDKCHHEM, PaBHBIM 3HAYEHHIO Kiacca HAIpPSDKEHUS 3JIEKTPOOOOpYIOBaHHSA, H
TPYIIIBL, yKa3aHHOW B Tabmmie A.l.



Tabmuna A.1*

* Tabnuua He OXBAaTHIBAET YPOBHH H30JILIMHU AJICKTPOOOOPYIOBAHHS KIIACCOB HanpshkeHus 24 u 27 kB u
HeliTpanu ooMoTku BH cunoBbix Tpancdopmaropos kiaccoB Hanpsbkenus ot 110 no 220 kB ¢ HenonHol
M30JAIel HeWTpasty, JOITyCKaloImeH padoTy ¢ pa33eMiICHIEeM HEHTpany.

Krnacc nanpspxenns Bupner sanexrpoobopynoBaHus I'pynna BeHTUIBHBIX
3JI€KTpOO60py,I[0BaHI/I}Il), Pa3psIHUKOB 110
kB I'OCT 16357

3,610 Bcee AV

15, 20, 35u 110 Bce, kpome KPYD 1l

110 KPYD I

150 u 220 Bce, xpoMe CHIIOBBIX TpaHC(HOPMATOPOB, IIYHTHPYIOLIHX Il
peaxtopoB u KPYD

150 u 220 CunoBble TpaHC()OPMATOPHI, IIYHTUPYIOLINE PEAKTOPHI U I
KPYD

330 u 500 Bee, kpome KPYD u 371eKTpoo60py/I0BaHHs YPOBHS a°) I

750 Bee, kpome KPYD 1 a51eKTpooGopyioBanus ypoBHs a” | KOMGMHHpPOBaHHBIE

D Tl cumossix TpanchopMaTopoB - KIace HAPSHKEHHS KAXKAOH 13 0GMOTOK.

2 Yposun m3omammu KPYD 1 ypoBeHs a dIEKTPOOGOPYHOBAaHHS KiaccoB Hampskemus ot 330 po 750 xB
OIIPE/ICTICHBI C YIETOM XapaKTEePHCTHK OKCHIHO-IIMHKOBBIX OrpaHmdunrencii nepenanpsokenmnii (OITH) cormacuo
TEeXHUUYECKIM ycioBrsiM Ha OITH.

MMPMJIOXEHUME b
(cpaBouHOE)

JOIIYCTUMBIE B YCJIIOBUAX SKCIIVIYATAIIUA
KPATKOBPEMEHHBIE NOBBIIIEHUS HAITPSI)KEHUAA YACTOTOM 50 I'n
VIS QJIEKTPOOBOPYIOBAHUSI KJTIACCOB HANTPS’KEHUSA OT 110 1O 750 xB

b.1 JlomyctuMble B YCIOBHAX OKCIUIyaTallid KpPaTKOBPEMEHHBIC ITOBBIIICHUS HANPSDKCHUS
gactoroit 50 I'[ He MOIDKHBI IPEBBINATH OTHOCUTEIBHBIX 3HAYCHUM (JUIsl HANPSDKEHUS MEXIy (aszamu
iy nomocaMu Uy - TI0 OTHOIIEHHIO K HauOOJbIIEMY paboyeMy HANpsHKEHHIO; I HANPSKEHHs
OTHOCHTENBHO 3eMIn Uy, - MO0 OTHOIIEHHIO K HanOONbIIEMY pabodyeMy HANPSKEHHIO, AEIEHHOMY

Ha+/3 ), ykazaHubIX B Tabmunax b.1 u B.2. OHM OTHOCATCS K CIEAYIOIIEMY DIIEKTPOOOOPYIOBAHHUIO®
kimaccop HampspkeHuss or 110 mo 750 kB ¢ wuchmeITaTeNbHBIMH HAMPSHKCHUSAM [0 HACTOSIICMY
CTaHApTy: CHWJIOBEIM TpaHchoOpMaTOpaM OOMIEr0 Ha3HAYCHUs, NIYHTHPYIOIMIAM peEaKTopam,
TpaHchopMaTOopaM HampsDKEHUs, TpaHchopMaTopaM TOKa, ammaparaM TeX BHIOB, Ha KOTOpHIC
pacmpoCTpaHsIeTCs HACTOSIIUIA CTAHIAPT, KOHACHCATOPAM CBS3H M IIIHHBIM OIIOpaM.

* VKa3zaHHBIC 3HAYCHHUS HE PACHIPOCTPAHSIOTCS Ha 3IEKTPOOOOPYA0BaHHE C YPOBHEM H30JISILHUH d.

b.2 Ykazannsie B Tabmunax b.1 u b.2 oTHOCUTEIbHBIC 3HAYCHHUS HATIPSHKCHUS PACIPOCTPAHIIOTCS
TakKe Ha TIOBEHIMICHHBIC HATPSDKEHWS, OTIMYAIOmUecs OT cuHycomasl dactotel 50 I'm 3a cuer
HAJIOXKCHHS TAPMOHHYICCKHUX COCTABIIIONINX HATIPSOHKCHMA. Y KazanHbie B Tabmmrax b.1 u b.2 3HaueHus
HANpSDKCHUS MEXny ¢(a3aMH W OTHOCHTEIHHO 3EMIIM TPEICTABISIOT OTHOIICHWE MAaKCHMyMa
MTOBEINICHHOTO HAMIPSDKEHMSI COOTBETCTBEHHO K aMILTUTYAC HAaNOOIBINETO pabouero HarpspKEHUS WTH K

aMIUTATY/Ie HanOOMBIIEro padovero HarpspKEHus, JeTICHHON Ha+/3.

b.3 3HadeHus AOMYCTUMBIX MOBBIIICHUN HANpsDKEHUS Mexay (azamu, ykasanHeie B Tabmuie b.1,
OTHOCATCS TOJNBKO K TpeXx(a3HbIM CHJIOBBIM TpaHChOpMATOpaM, IMyHTHPYIOIUM pEaKTOpaM U
ANIEKTPOMATHUTHEIM TpaHCHOpPMATOpaM HANpsDKEHUs, a TakXkKe K ammapartaM B TPEXIOIIOCHOM
WCTIOJTHECHUH TIPH PACIIONOXKCHAN TPEX TOIIOCOB B OJJHOM Oake WM Ha OMHOH pame. Ilpm aTom st
armmapatoB 3HadeHus 1,60; 1,70 u 1,80 oTHOCATCS TONBKO K MEXAy(ha3HOW BHEIIHEH H3OISIIUN
anmaparoB kiaccoB Hanpspkenus 110, 150 u 220 xB.




Tab6muna b.1

JlormycTUMBIe B YCITOBHSAX 3KCIDTYaTallii KPaTKOBPEMCHHBIC MOBHIICHUS HATIPSKEHUS 9acToTol 50
I'a ans anmexTpoodopymoBanms kiaaccos HampspkeHwst ot 110 qo 330 kB Bxitrou.

Bupn snexrpoobopynoBanust JlomycTrMOe MOBBIILICHHUE HAIPSKCHUS,
OTHOCHTENIFHOE 3HAYEHHE, He Oosee, mpH
JUTUTENBLHOCTH t
20 vun? 20 ¢? lc 01c
oo [ b3 [ dd[ 3| ddp| b3 | - | -3
CuioBsle TpaHchopMaTopsl (aBTOTpaHCHOPMATOPEI) 1,10 1,25 1,50 1,90 | 1,58 | 2,00
lyHTupyromue peakTopsl W 3JIEKTPOMATHUTHBIE 1,15 1,35 1,50 2,00 1,58 2,10
TpaHc(HOpMATOPI HATIPSHKCHUS
Anmnapartsl, €MKOCTHEIC TparchopMaTopsI 1,15 1,60 1,70 2,20 | 1,80 | 2,40
HATIPSDKCHUS, TparchopMaTOpEI TOKa,
KOHJICHCATOPHI CBSI3H, IIIMHHBIC OITOPHI

U KommaectBo moBbIIIeHHiT HATIPSOKEHNS MIHTEIBHOCTHI0 20 MHH HE JOMKHO OBITh Gonee 50 B TeuEHHE OTHOTO

roza.

2) KONM4eCTBO MOBBIMICHHI HANPSKCHHS IHTEIbHOCTEI0 20 ¢ He JOMKHO ObITh Gomee 100 3a cpok coyxG
YHKOBI

9NIEKTPOOOOPYIOBaHKS, YKa3aHHBIN B CTAHIApTaX Ha OTHEIBHBIC BHIBI AJICKTPOOOOpyHOBaHMs, Win 3a 25 Jer,

€CIIH CPOK CIIYy)KObI He ykaszaH. [Ipm 5TOM KOMMYECTBO MOBBIMICHWI HAINPsDKEHUS HE JOIDKHO OBITH Oonee 15 B

TEUYEHHE OTHOTO roja 1 6ojee IByX B TEUECHHE CYTOK.

Ta6muna b.2

JlormycTiuMBIe B YCITOBHAX 3KCIDTYaTallii KPaTKOBPEMCHHBIC MTOBBIIICHUS HATIPSKEHUS 9acToTol S50
I'a gns anexTpoobopynoBarms kinacco HanpsokeHws 500 u 750 kB

o Bupn snexrpoobopynoBanus JIOIyCTHMOE MOBEIMICHHE HATIPSDKEHIS ), OTHOCHTE/ILHOE 3HAUCHIE,
§ He OoJee, IpH JUTUTEIBHOCTH t M KOIIMYECTBE MOBBIMICHUH B TO N
2 t=8y 3y | 14 20 |[5mun|1Mun| 20c | 1c [ 0O,lc
§m MUH
g~ nN<200 (<125 <75 | <50 | <7 | <5 | <4 - -
S
2
500 |CutoBsic TpanchopMaTOps! 1,025 | 1,051,075 110 | 1,15 | 1,20 | 1,25 | 1,90 | 2,00
1,025 1 1,05(1,075/1,10|1,15/1,20|1,25| 1,50 1,58
yartupyromme  peaktoper  w| 1,025 | 1,05 |1,075) 1,15 |1,15|1,20 | 1,35 | 2,00 | 2,08
AJIEKTPOMATHUTHBIC
TpaHc(HOpPMATOPI HATIPSHKCHUS
Anmnapartsl, emkoctueie| 1,025 | 1,051,075/ 1,15|1,15/1,20| 1,60 | 2,20 | 2,40
TparchopMaTOphl  HANPSHKCHUS,
TpaHchopMaTOPEI TOKa,
KOHJICHCATOPBI ~ CBSI3M, IIMHHEIC
OITOPHI
750 |CuoBsle TparchopMaTOPEI 1025 | 1,051,075 1,10/1,15/1,20|1,25|1,67| 1,76
1,025 1 1,05(1,075/1,10|1,15|1,20|1,25| 1,50 1,58
lynTupyrouniue peaxtopsr,| 1,025 | 1,05 |1,075| 1,10 1,15|1,20| 1,30 | 1,88 | 1,98
armapaTsl, TpaHC(HOPMATOPHI
HATIPSDKCHUS u TOKA,
KOHJICHCATOPHI ~ CBSI3M, IIMHHEIC
OITOPHI

B uncnurene ykazans 3HAYCHHS IOMYCTHMOTO HOBBIMICHHS HATIPSKEHHS OTHOCHTE/IHHO 36MIIH, B 3HAMCHATEIIE -
MeXIy pa3aMu.

B.4 Inst cuitoBBIX TpaHC)OPMATOPOB MPH UIHTEIBHOCTH BO3MeHcTBUs HanpsukeHUsS 20 ¢ U BhIIIE,
HE3aBUCHMO OT MpUBEICHHBIX B Tabmwnax b.1 u b.2 3HaueHWiA, TOBHIIICHHBIC HATIPSHKCHUS HE TOJDKHEL
AMETh KPaTHOCTh II0 OTHONICHHIO K HOMHHAJIHbHOMY HANPsDKCHUIO OTBETBICHHUA OOMOTKHU
Tpancdopmaropa 6onee ykazannoi B [OCT 11677, pasnmen 9.

B.5 Mns BeIKIIOUaTENCH, HE3aBHCUMO OT NpuBEACHHBIX B Tabmumax b.1 w B.2 3HaucHwi,
MIOBEIIIICHHBIC HATMPSHKCHHS JIOJDKHBI OBITh OTPaHWYCHBI TpEIeliaMd, TPH KOTOPBIX COOCTBEHHOE




BOCCTaHABJIMBAIOICECS HANPSHKCHHE Ha KOHTAKTaX BBIKIIOYATENS HE MPEBHINIACT 3HAYCHUH,
ykazanHblX B 'OCT 687 u TOCT 12450.

b.6 Ilpy mMTETHHOCTH TOBBIMICHUS HATPSDKCHUS t, MPOMEKYTOUHON MEXITY MBYMS 3HAUCHHSIMH
JUTATENFHOCTH, TIpUBEACHHBIMU B TaOmmiax b.1 u b.2, mormyctumoe MoBEIIIeHNE HATIPSDKEHUS JTOJDKHO
OBITH PaBHO YKa3aHHOMY JJIsl OOJIBIIETO U3 ATUX 3HAYCHUH JUTHTEIEHOCTH.

Ipu 0,1 ¢ <t < 0,5 ¢ nomyckaercs noBbiniene Hanpsokenus, pasroe Uy, + 0,3(Up 1o — Uyc), Te
Uop 1c 1 Uy - JONyCTHMBIC TTOBBIICHUS HATIPSHKCHUS TIPH JTUTEIBHOCTSX {, paBHBIX COOTBETCTBEHHO 1
n0,1c.

B.7 IIpoMexxyTOK BpeMEHH MEXIY IBYMS IIOBBIICHUSMH HanpspkeHus aiuurensHocTeio 20 ¢; 1; 5 n
20 MuH HoiDKeH ObITh He MeHee 1 4, mmnurenbHOCThIO 1, 3 1 8 u - He Menee 12 4. Ecau nossimenue
HAIPSUKEHNS JUTATENFHOCTEI0 20 MUH MMEI0 MECTO JBa pa3a (C 4aCOBBIM MHTEPBAJIOM), TO B TEUECHHE
Ommkalmux 24 9 TOBBIICHWE HATPSHKCHUS B TPETHH pa3 JOMYyCKaeTcs JIWIIb B CIIydae, €CIH 3TO
TpeOyeTcs BBUIY aBapUITHOW CHTYallly, HO HE paHee ueM depes 4 d.

b.8 KomaecTBo omycKaeMbIX B TEUCHHE T'0Ja TIOBBIICHUIN HAIIPSHKSHUS yKa3zaHo B Tabimmax b.1
u B.2 (st mmurensrocTedt 0,1 u 1 ¢ KOJIMYECTBO MOBBIIIEHHH HATIPSIKEHHS HE PETIaMEHTHPOBAHO).

b.9 3HaveHus, IPOJOKUTENIFHOCTh M KOJIIMYECTBO TIOBBIMICHHH HANPSDKEHUS ITUTEThHOCTRIO 20
MUH 1 0oJee oaekaT 003aTebHON PEruCTPaIii ONICPATHBHEIM IIEPCOHATIOM FUTH aBTOMATHIECKH.

MMPUJIOXEHUE B
(obs13aTenbHOE)

OIEHKA PE3YJIbTATOB UCIIBITAHUSA JJIMTEJIbBHBIM IEPEMEHHBIM
HAINMPAKEHUEM

B.1 CunoBble TpanchopMaTopbl

B.1.1 Ha cunoBsIx TpaHcdopmaTopax, HOMIEKAINX HCIBITAHUIO JUTTEIbHBIM HAPSDKCHUEM, TIPH
UX HUCTIBITAHWM OJHOMHHYTHBIM HaIpsHDKEHHEM, IPOBOJMMOM IO TOH K€ CXeMe, YTO M HCIbITaHHe
JUTMTENBHBIM ~ HalpsDKEHUEM, JIOJDKHA H3MEpAThCS HMHTCHCHBHOCTh YAaCTHYHBIX pPas3psiioB. OTH
W3MEpPEeHUs] JOJDKHBI TIPOBOAWTHCS NPH MOABEME HCHBITATENFHOTO HANPSHKEHUS 10 3HAYCHHS
HOPMHUPOBAHHOTO OJHOMHHYTHOTO W TPW €ro CHIKEHHH. HampspkeHue, mpH KOTOpPOM H3MeEpsieTcst
WHTCHCUBHOCTh YAaCTHYHBIX pPa3psloB, JOMDKHO OBITh paBHO HOPMHPOBAHHOMY 3HAUCHHUIO
UCTIBITATENILHOTO JUTUTEIBHOTO HATIPSKEHHS.

Ecnu WHTEHCHMBHOCTh YaCTWYHBIX pa3psoB, HM3MEPEHHAs IPH CHIDKCHWH HCIIBITATEIbHOTO
OJHOMHHYTHOTO HATIPSUKCHHS, HPEBBINIACT HOPMHPOBAHHYI0, paBHyio 3-107'° Ki*, u mpesbimaer
Gornee 4eM B TPH pa3a MHTEHCHMBHOCTh, N3MEPEHHYIO NPH MOABEME HCIBITATEILHOTO HANPSKCHUS, TO
nepe]] WCHBITAHWEM JJINTEIBHBIM HAIPSHKEHHEM PEKOMEHIYETCsl MPOBECTH OAHO WM HECKOJBKO
CJICIYFOIMX TEXHOJIOTHYECKUX MEPOTIPUSTHH!

- IIepe3auBKa Maca;

- OTCTOH Macia;

- HarpeB TpaHchopMaTopa;

- IOBTOPHAS TEPMOBAKyyMHast 00paboTKa.

* YKa3aHHOE 3HAYEHHE OTHOCHTCS K MAKCHMAIBLHOMY 3HAUCHHUIO KAKYIIErOCs 3apsiiia YaCTHUYHBIX PaspsiioB
cormacuo I'OCT 21023.

B.1.2 Ecin B Havalne NPWIOKEHUS IMTEIBHOTO HANPSDKCHUS H3MEPEHHAs WHTCHCHBHOCTH
YaCTHUYHBIX Pa3psIOB NPEBBICHT HOPMHPOBAaHHYIO W €CTh IIPEANONIOKEHHE, YTO Ha pE3yNIbTaThl
M3MEPEHUI OKa3aJll BIMSHUE MIOMEXH, TO TpaHC(HOPMATOP AOJDKEH OBITh OTKIIOUEH W JOJDKHBI OBITH
NPUHATHL MEPHl 10 CHIDKCHHIO YPOBHS IIOMEX, IIOCIE Yero HEOoOXOOMMO MPOBECTH HCIBITAaHHE
HOPMHUPOBAHHBIM JUTUTEIBbHBIM HampsoKeHHeM. Eciu mpy 3TOM WHTEHCHBHOCTH YAaCTHYHBIX Pa3psiioB
HE MPEBBICUT HOPMHUPOBAHHYIO, TO TpaHC(HOPMATOp MPU3HAETCS BBIACPKaBIINM HCIIBITaHHE.

IIpumeuyanne - Ilomexm Moryr ObITH OOHApYXKEHBI HAa OCHOBAaHUM aHaNu3a (OPMBI HANPSKEHHS 110
HECHHXPOHHOCTH IIOMEX C HUCIIBITATENIbHBIM HampsbkeHneM. HeoOXoauMo npoBepuTh, HE CBSA3aHO JIM TIOBBIIICHHUE
M3MEPEHHOW MHTEHCHBHOCTH YACTHYHBIX Pa3psIoB C BIMSIHAEM MCTOYHHKA MUTAHUS (B 3TOM Ciiydae HEOOXOAUMO
HOIKIIFOYUTh MEXKy BBIBOJAMH HCIIBITHIBAEMOrO TpaHC(GOpMATopa M HMCTOYHMKOM IUTaHUS CHUIIOBOH (UIBTD
HIDKHHX 9acTOT) WM DPa3psioB HA HAXOMILIUXCS IO BBICOKAM HANPSDKCHHEM JJIEMEHTaX HCIBITATeIbHON
YCTaHOBKH MJIM OCTPBIX KPOMKAX 3a3€MJICHHBIX JaCTEeH.

B.1.3 Ecnu u3MepeHHas: MHTEHCUBHOCTD YAaCTHYHBIX Pa3psgOB IPEBHICUT HOPMHPOBAHHYIO, HO



oyner me Boime 3-10° Kii, TO OHEHKAa pe3ylbTATOB HCIBITAHMII IOKHA OBITH MPOM3BEICHA B
coorBercTBuu ¢ B.1.4-B.1.9.

B.1.4 PexomeHIyeTcs Ha OCHOBE CIEHHMAIbHBIX W3MEPEHHH Ompeneiauth Mecto (mpoBecTn
JIOKAI[MIO0) HCTOYHHUKA YaCTHYHBIX Pa3psIoB.

JloKanuo UCTOYHNKA YaCTUYHBIX Pa3psIOB PEKOMEHIYETCS IPOBOIUTH IEKTPUYECKUMU (METOIOM
IPaAydpOBOYHON  MATPHIB], HM3MCHCHHEM CXCMBl HCIBITAHWMS) M aKyCTHYECKHM  (eciu
YyBCTBUTEILHOCTh METO/A JIOCTATOYHA YIS [IPOBEACHHUSI JIOKAIIUH) METOIAMHL.

B.1.5 Ecniu B pe3ynbraTe JTOKaMy MECTO UCTOYHHMKA YaCTHYHBIX Pa3psaoB OyAeT yCTaHOBJIEHO, TO
WUCTOYHMK YaCTHYHBIX pa3psloB JODKEH OBITh YCTPaHEH, M €ro OTCYTCTBHE JMOJDKHO OBITh
MOATBEPXK/ICHO WCIbITAHNEM HOPMHUPOBAHHBIM JUIMTEIBHBIM HampsokeHHeM. Ecmm mpu  3ToM
WHTEHCUBHOCTh YaCTHYHBIX Pa3ps/I0B HE MPEBBICUT HOPMHPOBAHHOT'O 3HAYEHHS, TO TpaHCHOPMATOp
CUMTAETCS BBIACPKABIINM HCITBITAHUE.

B.1.6 Ecimi B pe3ynbraTte JIOKanuy YCTAHOBJIEHO, YTO NCTOYHHK YaCTHYHBIX Pa3psioB HAXOIUTCS B
MeCTe, He MPEeJCTaBISIIOIEM ONAaCHOCTH [UIsl W30AIuu TpaHcdopmaropa (Hampumep, B MecTe
yCTaHOBKH BBOZOB 00MOTOK HH), TO pexkoMeHIyeTcs HPHHATH Mephl 110 YCTPAHEHUIO HCTOYHHKA
YACTHYHBIX Pa3psyioB (HampuMmep, 3aMeHa BBOOB, IIEPEKIIOYAIOIIETO YCTPOMCTBA U Ap.), HOCIE YEero
JIOJDKHO OBITH TPOBE/ICHO HCIIBITAHNE HOPMHUPOBAHHBIM JUIMTENLHBIM HampsbkeHneM. Eciu mpu aTom
WHTEHCUBHOCTh YaCTHYHBIX Pa3ps/I0B HE MPEBBICUT HOPMHPOBAHHOTO 3HAYEHHMS, TO TpaHCHOpMATOp
CUMTAETCS BBIACPKABIINM HCITBITAHUE.

B.1.7 Ecnu MHTEHCHBHOCTDh YaCTHYHBIX Pa3psI0B MPEBBICUT HOPMUPOBAHHOE 3HAYECHHUE, HO OyneT
He 6omee 3-10° Ku, To TpaHchOpPMATOp MOIDKEH OBITH JONONHUTENHHO HCIBITAH HOPMHPOBAHHBIM
JUTMTENBHBIM HAalpsDKEHWEM B TedeHWe He MeHee 2 4. Eciam mpu 3TOM MHTEHCHBHOCTh YaCTHYHBIX
pa3psaoB He OyneT yBENWYMBATHCS 0 CPABHEHHIO CO 3HAYEHHSAMH, MOTYYEHHBIMU MIPU TPEIbIAYIIEM
UCTIBITAHNH, TO TPAHC(HOPMATOP CUMTAETCS BBIIEPIKABIINM HCTIBITAaHHE.

Ecnu MHTEHCHBHOCTD YaCTHYHBIX Pa3psiioB MPEBBICHT 3HAYEHHUS, TONyYSHHBIE TP MPEABITYIIEM
ucrbITanny, HO Gyzer He 6omee 10° K, To momkHa GbITH HPOBEJEHA MPOLEAYPA MEPONPHUATHIL
n3mepennii mo B.1.8-B.1.9.

B.1.8 Ecnu B pesysnprare JIOKAlMd MECTO MCTOYHHKA YACTHYHBIX Pa3pslOB HE YCTAHOBJICHO, HO
€CTh IPEINOJOKCHUE, YTO IPOBEACHHE TEXHOJOTHYCCKHX MEPOIPHUATHA MOXET CHHU3HTh
WHTCHCUBHOCTh YAaCTHYHBIX pa3psloB, TO JODKHBI OBITh MPOBEICHBI OJHO WM HECKOJIBKO
TEXHOJIOTHYECKUX MEPOIIPUATHH, YKa3aHHBIX B B.1.1.

Jomyckaercs TOCiHe NPOBEACHHS OMHOTO WM HECKOJBKUX TEXHOJOTMYECKUX MEpPONpPHUSTHI
U3MEPATh WHTCHCHBHOCTh YaCTHUYHBIX Pa3psloB NPH HOPMUPOBAHHOM JUIUTEIBFHOM HAINPSHKCHUU B
TeYeHHe BPEMEHH, MEHBIIEM HOPMUPOBAHHOrO. ECIM MHTEHCHMBHOCTh YACTUYHBIX Pa3psioB IPU 3TOM
HE TIPEBBICUT HOPMUPOBAHHOT'O 3HAYCHUS, TO JOJDKHO OBITH POIOIDKEHO HCIBITaHUE TpaHChopMaTopa
JUTUTETIBHBIM HAIPSHKEHUEM B TeUCHHE HOPMHUPOBAHHOT'O BPEMEHH.

B.1.9 Eciiu HeT OCHOBaHMit ISl IPOBEACHHUS TEXHOIOTMYECKUX MEPOIPUSITUH JTHOO OHK OKA3aJINCh
HeodpexTuBHbIME  (HE TPUBENM K CHIDKCHHIO WHTCHCHBHOCTH YaCTHYHBIX —pPaspsiioB  JIO
HOPMHPOBAHHOTO 3HAYCHHS), TO TPAaHC(HOPMATOP J[OIDKEH OBITh OMONHHUTENBHO HCIBITAH
HOPMHPOBaHHBIM JUTUTENTLHBIM HANIPSXKEHUEM B TeUeHUE He MeHee 2 4. Ecnu py 3TOM HHTEHCHBHOCTB
YaCTHYHBIX Pa3psIoB He OyIeT YBEIUYMBATHCSA MO CPAaBHEHHIO CO 3HAYCHUSAMH, MONYyYCHHBIMH TPH
TpepITyHIeM UCTIBITAaHHH, TO TPAHC(HOPMATOP CUHTACTCS BBIIEPIKABIIMM HCIIBITAHHE.

B.1.10 Ecnu HHTEHCHBHOCTb YaCTHYHBIX Pa3psIoB IMpH UcHbITaHUU 110 B.1.9 mpeBbIcUT 3HaUCHUS,
MIOJTyYCHHBIC TIPH TIPEIBIAYIIEM HCIBITAHUN, HO He Oyner Oonee 10 Ki1, To momkHa OBITH TOBTOpEHA
npoleaypa u3MepeHnii u ucnbiTanuii o B.1.4-B.1.9.

B.1.11 Eciu npy BceX HCIBITAHMSX HHTEHCHBHOCTh YAaCTHUHBIX paspsinoB mpesbicut 108 Kii, To
WCTOYHHK YAaCTHYHBIX pPa3psioB HODKEH OBITh YCTPaHEH, 4YTO JOJDKHO OBITh ITOATBEPIKICHO
MOCTICAYIONIMM HUCIIBITAHNEM HOPMHUPOBAHHBIM JUTUTEIBHBIM HAIIPSHKEHUEM.

B.1.12 Ecnu WHTEHCHBHOCTh YaCTHYHBIX Pa3psgoB BO BpeMs HCHBITAaHHS HOPMHPOBAHHBIM
JUTMTETHHBIM HAMPSKEHHEM MPEBBICHT HOPMHPOBAHHYIO, HO Gymer e Boime 10° Ki, a 3atem crosa
CHU3HUTCS JI0O 3HAYCHHUS, HE MPEBBIIAIONICr0O HOPMUPOBAHHOE, TO WCIBITAHWE MIOJDKHO OBITh
NPOIOIDKEHO 0e3 TepephiBa 10 TeX IOp, NMOKa 3HAYeHWE WHTCHCHMBHOCTH YAaCTHYHBIX pa3psioB, He
NpeBbIIIAIOIIEe HOPMHUPOBAHHOE, HE OyAeT NONy4eHO B TEUYCHHE HOPMHPOBAHHOTO BpPEMEHU
BBIZICPKKH.

B.1.13 Ilpu oueHke pe3y/bTaTOB MCHBITAHUS CIydaiHbIe HEperyJsipHbIe BHIOPOCHI B IMOKa3aHMIX
mpuOOPOB, HO HE BBHIIIE 10® K, He HOMKHBI YUUTBHIBATECS. B ciyyae mpeBBIIEHUS YKa3aHHOM
WHTCHCUBHOCTH, WCIBITAaHHE IOJDKHO OBITH NPONODKEHO B TEYEHHE HOPMUPOBAHHOTO BPEMEHH C
MOMEHTA ITOSIBIICHHUS BBIOPOCA.

B.2 lllynTupyomme peakTopsl

B.2.1 Ecnu B Havase NPWIOKEHHS UIMUTENBHOIO HANPSDKEHUS HW3MEPeHHAas WHTEHCHBHOCTB



YACTHYHBIX PA3PSIOB MPEBBICHT HOPMUPOBAHHYIO, paBHyio 3-10™° Ki, i ecTh Npenonoxkenue, uto Ha
pe3yNbTaThl M3MEPEHHUH OKa3all BIMSHHE NOMEXH, TO PEakToOp AOJDKEH OBITh OTKIIIOYEH M JOJDKHBI
OBbITh IPUHATHI MEPHI 110 CHIDKCHHIO YPOBHS IIOMEX, IIOCIIE Yero HeoOXOIMMO MPOBECTH HCIIBITAaHHE
HOPMHUPOBAHHBIM JUIMTEIbHBIM HarpspkeHueM. EcCii mpy 3TOM WHTEHCHBHOCTH YaCTHYHBIX PaspsiioB
HE MPEBBICUT HOPMUPOBAHHOTO 3HAYEHUS], TO PEAKTOP CUUTAETCS BBIAECP>KABIINM HCIBITAHUE.

IMpnmeuanme - Ilomexm Moryr OBITH OOHapyKEHBHI Ha OCHOBAHHM aHaiM3a (POPMBI HANPSDKEHHS IO
HCCI/IHXpOHHOCTI/I IIOMEX C UCIBITATCIIBHBIM HaHpH)KCHI/ICM. H€06XOHI/IMO HpOBepI/ITL, HE CBsI3aHO JIU ITOBBIILICHUC
H3MCp€HHOI71 UHTCHCUBHOCTHU YaCTHYHBIX pa3pﬂ/1013 C paspﬂ/:[aMH Ha HaXOoOAIHUXCs 104 BBICOKHM HaHpH)KeHI/IeM
9JIEMEHTAX WCIBITATENBHON YCTAHOBKM (FacTH KOHIECHCATOPHOM OaTapew, ONIMHOBKA) FUIM OCTPBIX KPOMKax
3a3eMJICHHBIX YaCTEH.

[pu 5TOM, ecnu ypoBEHB IIOMEX MPEBHIIIACT 5-10° Ki1 u nomexu 00yCIIOBIICHBI OO0 pa3psIaMu Ha
AJIEMEHTaX CXEMBI, HAXOMAIIMXCS TOJA TOJHBIM WCIBITATCIFHBIM HANpPSHKCHUEM, M HaONIOMAIOTCS
TONBKO TIPH TOJIOKHUTENBHON TOJNSAPHOCTH, JHOO pa3psaaMd, BO3HHKAOINMH B CHJIOBOW IIETH
KOHJICHCAaTOpHOW OaTapew cpasy Iocie BKIIOYCHUS CXEMBI, W HAOIFOMAIOTCS TONBKO B 0OJIACTH
CHHYCOUBI, ONMI3KOM K HYIIIO HATIPSHKCHHS, TO pa3pemiacTcsl MpoIoDKATh UCTIBITaHNHe 0e3 WX ydera,
TIPY YCIIOBUH, YTO TEXHUIECKH HEBO3MOKHO YCTPAHUTH YKa3aHHBIC TIOMEXH.

B.2.2 Ecim MHTEHCHMBHOCTh YaCTUYHBIX Pa3psiOB MPH UCHBITAHUA HOPMUPOBAHHBIM [UTATEIEHBIM
HaTPsDKCHHEM TPEBBICHT HOPMHUPOBAHHOE 3HAYCHHE, HO OyJeT HE BBHIMIC 10° K, To PEKOMEHIyeTC s
MIPOBECTH aHAIIN3 3aBUCHMOCTH MHTCHCHUBHOCTH YaCTHYHEIX Pa3psA0B OT 3HAYCHUS BO3ICHCTBYIOIIETO
HanpsbkeHus. Eciu mpu 5ToM He OyZeT BBIABICHA 3aBHCUMOCTH OT HANIPSDKEHHS, TO PEaKTOpP JAODKEH
OBITH TIOJBEPTHYT JOMOTHUATEIIFHOMY UCTIBITAHUIO JUIUTENFHBIM HampsbkeHueM B TedeHne 1 4. Ecmm
IPY 3TOM WHTCHCHUBHOCTh YACTUYHBIX pa3psAIOB HE YBEIUYUTCS IO CPABHEHUIO CO 3HAUYCHUEM,
MIOTYYCHHBIM TIPU TIPEABIAYIIEM HCIBITAHUHN, TO PEAKTOP CYUTAIOT BBIACPIKABIINM HCIIBITAHUE.

Ecimm MHTEHCHMBHOCTh YACTHUYHBIX Pa3psOB MPEBBHICHT 3HAYCHHE, MONYYCHHOE TPHU MPEIABIIYIIEM
ucrbITanuy, Ho Oymer He 6omee 10° Kii, To J0mKHA ObITh TOBTOpPEHA MPOLEAYPA M3MEPEHHH H
HCIBITaHUH 10 B.2.2.

B.2.3 Ecnmu WHTEHCHBHOCTh YACTHYHBIX pa3psAOB 3aBUCHT OT 3HAYCHUS BO3JCHCTBYIOIIETO
HATPSDKCHUS JIMOO €CNIM OHA TIPH JTOTOJHUTEIFHOM UCTIBITAHUH JTUTEIHHBIM HATIPSKEHUEM TIPEBBICHT
10° K, To onenka pe3yAbTATOB WCIBITAHUN JOIDKHA OBITH MPOW3BENICHA B COOTBETCTBHH ¢ B.2.4-
B.2.6.

B.2.4 Ecnii M”HTEHCHBHOCTH YaCTUYHBIX Pa3psIOB MPEBBICUT 10° Kn, HO Oyner He BbImIe 108 K, u
€CITH €CTh TPEHAMONIOKCHNE, UYTO MPOBEICHHE TEXHOJIOTHMUYCCKIX MEPOIPUATHH MOXKET CHHU3UTH
WHTCHCUBHOCTh YaCTHYHBIX Pa3psIoB, TO JOJDKHBI OBITH MPOBEICHBI OAHO HIM HECKOJIBKO CIICAYIOMINX
TEXHOJIOTUIECKUX MEPOTIPHSTHIA:

- repe3aliuBKa Maca;

- OTCTOH Macia,

- HArpPeB PeaKkTopa;

- 3aMEHa KCIBITATEILHOTO BBO/IA BHICOKOTO HAIIPSIKCHUS;

- IIOBTOPHAS TEPMOBAKyyMHass 00paboTKa.

IMocne mNpPOBEACHUS TEXHOJOTHYECKUX MEPONPHUSITUN  PEaKkTop JIOMDKEH OBbITh  HCIBITAH
HOPMHUPOBAHHBIM JUIUTEIIBHBIM —HAMNpsDKeHHUeM. Eciu  u3MepeHHas HWHTCHCHBHOCTh —YaCTHYHBIX
Pas3psoB TPH 3TOM HE MPEBLICUT HOPMHUPOBAHHOE 3HAYEHHE, TO PEAKTOP CUMTACTCS BBIACPIKABIIUM
HACIBITAHUE.

B.2.5 Ecniit HeT OCHOBaHU# JUTst IPOBE/ICHHS TEXHOIOTMYECKUX MEPONPUSITUH, THOO0 OHM OKA3aJIUCh
HeophekTHBHBIMA  (HE TIPUBEIM K CHIDKEHHIO WHTEHCHBHOCTH YACTHYHBIX —paspsmoB 10
HOPMHPOBAHHOTO 3HAYEHHSA), TO PEKOMEHIYETCSI HCIBITATH PEAKTOP HOPMHPOBAHHBIM IIHTEIBHBIM
HanpspkeHueM B Tedenue 6-12 4. Tlpu 3ToM pekOMEHIyeTcsl MPOBECTH XpoMaTorpaduueckuii aHanm3
PaCTBOPEHHBIX Ta30B 0 M TOCIE UCIBITAHUS. ECIM MPpU 3TOM HCHBITAHMHA WHTEHCUBHOCTh YaCTHYHBIX
paspsoB HE YBEIUYUTCS [0 CPABHEHHIO CO 3HAYCHUSAMH, TONYYCHHBIMH TPU MPEAbLAYIIEM
HCIIBITAHNH, TO PEAKTOP CYUTAETCSI BBIICPIKABIINM HCIIBITAaHKE.

B.2.6 Ecni MHTEHCHBHOCTH YACTUYHBIX PAa3psOB MPH UCHbITaHUU 10 B.2.5 npeBbIcUT 3HaYeHME,
MOJYYEHHOE MPU MPEABIAYIIEM HCIBITAHWN, TO HMCTOYHHUK YACTUYHBIX pa3psoB JODKEH ObITh
YCTpaHEeH, YTO [O/DKHO OBbITh TOATBEPKICHO TMOCIEAYIONMM HCIBITAHUEM HOPMHPOBAaHHBIM
JUTUTEITEHBIM HATIPSKEHUEM.

B.2.7 Ecnu npu BCeX MCMBITAHUSAX MHTCHCUBHOCTh YACTUYHBIX Pa3psiiOB MPEBBICUT 10 K, To
MCTOYHHUK YACTUYHBIX pa3psiOB JOIKEH OBITh YCTPaHEH, YTO JOJDKHO OBITh MOATBEPIKACHO
MOCIIETYFOIIMM HCIBITAHUEM HOPMHUPOBAHHBIM JTUTEIILHBIM HATIPSYKEHHEM.

B.2.8 Eciu WHTEHCHBHOCTh YaCTHYHBIX pa3psiioB BO BpEeMs TMPOBEACHHS HCIBITAHUS
HOPMHUPOBAHHBIM JTUTEIbHBIM HAMPSDKEHUEM MPEBBICUT HOPMHUPOBAHHYIO, HO OyJIEeT HE BBIIIE 5.10°



Kn, a 3arem cHOBa CHU3UTCA OO 3HAUYEHUs, HE IPEBBIIIAIONIET0 HOPMHPOBAHHOE, TO HCIBITAHUE
JIOJDKHO OBITH MPOJOIDKEHO Oe3 mepepbiBa A0 TeX IOp, MMOKa 3HAUYCHWE MHTEHCUBHOCTH YaCTHYHBIX
pas3psaoB, HE NpEBHINAIONICE HOPMUPOBAHHOE, HE OylIeT IONy4eHO B TEUCHHWE HOPMHPOBAHHOTO
BPEMEHH BBIACPIKKH.
B.2.9 Ilpu oneHke pe3ynbTaTOB MCIIBITAHWS CIydaiiHbIC HEperyJspHbIE BBIOPOCH B ITOKAa3aHMIX
npubopos, Ho He Bhume 10° K, He MOMKHBI yuHTHIBAThCA. B CIydae mpeBbIIICHHS YKA3aHHOI
WHTCHCUBHOCTH HCIBITAHUS JOJDKHBI OBITH TPOJOIDKEHBI B TEUCHWE HOPMHMPOBAaHHOIO BPEMEHH C
MOMEHTa TTOSIBIICHUS BBIOpOCa.

C HOpMaJ’ILHOfI I/I3OJ'I$IIII/I€I>1 CBCJICHBI HUXKC B Ta6J'II/IHI>I 110 BUaaM 3JIGK’I’pOO60pyHOBaHI/IH.

MMPUJIOXEHUE I'
(cpaBouHOE)

TABJMIBI UCITBITATEJbHBIX HAITPSKEHU SJIEKTPOOBOPY IOBAHUS

st yno6cTBa 1mosp30Banus (IPH CIPaBKax) MCIBITATENbHBIC HAMPSLKCHUS IIEKTPOOOOPYI0BaHHS

HpI/I I10JIb30BaHHUHU Ta6J’II/IHaMI/I JAHHOT'O MPWJIOKCHUA HGO6XO,HI/IMO YUUTBIBATL YKA3dHHSA B TCKCTC
CTaHgapTa, OTHOCAIIUCCS K 3J'I€KTpOO60py,HOBaHI/IIO COOTBCTCTBYIOLICTO BUA.
ypOBHeI;'I HCIBITATCIBHBIX

MCTOHI/IIIGCKI/IC YKa3aHuga 10

pa3paboTke

SIIEKTPOOOOPYIOBAHUS KAKIOTO BU/Ia JaHbI B [1].

HaNpsHKEHU N

Ta6muna I'.1

HopmupoBaHHBIE HCTIBITATENTFHBIC HATIPSDKEHISI CHITOBBIX TPaHC(HOPMATOPOB ¢ HOPMAITEHON
M30ILAINEH KITaccoB HamnpspkeHws oT 3 o 220 kB

HaHpFDKeHI/IH B KMJIOBOJIBTAX

HcnbiTarenbHoe HAIPsKEHUE BHYTPEHHEH M BHELIHEH H30JLHU
I'PO30BBIX UMITYJIECOB KpPaTKOBPEMEHHOE IIEPEMEHHOE JUTITETBHOE
TIepeMEHHOE
OJHOMUHYTHOE TIPH IUTABHOM HObEME | BHYTPEHHEH
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3 a | 40| 50 40 40 | 50 10 - 10 26 - 26 -
6 18 18
6 a | 60| 70 60 60| 70 20 - 20 34 - 34 -
6 25 25
10 | a | 75| 90 75 75| 90 28 - 28 45 - 45 -
6 35 35
15| a | 95115 95 95| 115 38 - 38 60 - 60 -
6 45 45
20 | a |125]150 105 125| 150 50 - 50 70 - 70 -
6 55 55
24 | a |150]175 - 150| 175 60 - 60 80 - 80 -
6 65 65




27 | a |170| 200 - 170| 200 65 - 70 90 - 90 -
0 70 80

35 | a |190| 220 140 190| 220 80 - 80 | 105 - 105 -
0 85 95

110 | - |480| 550 - 200 - 200 200 100 | 280 - 135 -

150 | - |550| 600 - 275 - 230 275 130 | 320 | 415 195 -

220 - |750] 835 - 400 - 325 395 200 | 465 600 280 220

T Jlnst TpexpasHbIx TpaHCc(OPMATOPOB.

J1y1s COeIMHEHHBIX B 3B€3/1y OOMOTOK C TTOJIHOW M30JIHEi HeWTpay Py HEBBIBECHHOM HEHTpaIy.
% TIist coeqMHEHHbBIX B 3Be3ly OOMOTOK KIIaCCOB HampspkeHust oT 3 10 35 kB ¢ moiHoW u3osuuell HelTpaiu Npy BHIBEICHHOU
HeWTpas U JJ1s1 00OMOTOK KiaccoB HanpspkeHus ot 110 no 220 kB ¢ HenosHO# n3oisinueid HelTpaiiu, Jomyckarlei paboty ¢ ee
pa33eMIIeHHEM.
Y s 06MOTOK Kiaccos HanpsokeHus oT 3 10 35 kB ¢ monHO#M u3onmsAuMel HEHTpanu NpH WCHBITAHUM IIPUJIOKCHHBIM
HaNpsHKEHHEM OJHOBPEMEHHO C H3O0JILMel JIMHEHHOro 3akuma W Jius oOMOTOK kiaccoB HampsbkeHus ot 110 no 220 kB ¢
HETIOJIHOW M30JIsIKell HeHTpalin, IOy CKaroIel paboTy ¢ ee pa33eMJICHHEM.
% Yenosus MIPUMEHECHUS YPOBHEW M30JISIMU YKa3aHbl B Ta0uuie 2.

Tab6muna I'.2

HopmupoBaHHBIE HCTIBITATEIFHBIC HATIPSDKEHUS CHIIOBBIX TPAaHC(HOPMATOPOB ¢ HOPMAITLHOU
n3orsei kiaccoB HanpspkeHws ot 330 mo 750 kB

HaHpH)KCHI/IH B KMJIOBOJIBTAX

HcneiTarenbHoe HAIPsKEHUE BHYTPEHHEH M BHELIHEH M30JIUY
TPO30BBIX KOMMYTAI[MOHHOTO HMITYJIbCa TepPEeMEHHOE
HMITYJIBCOB
Ka)KII0ro BHYTpPCHHEH BHEIIHEH U30SAIMH | KPATKOBPEMEHHOE | JUTHTEIHHOE
o L JIMHEHHOTO H30JISIAN (BO3AyIIHBIX OIHOMHHYTHOE
% g 3aXKuMa [POMEKYTKOB) B CYXOM
& g (moouepe1HO) COCTOSIHUU
= § . . o = o = JIMHEHHOTO
g ] 2 a g E E 5 3 E E = = E E 3aXKHMa
8 2 E g ,% e E g ,% } § E g g § E g o6moTkn BH
2 |& |§ |F EZZ|8Ls |EZE |2:a, |oE |gge, OmocHrmmo
= |2 |cE2|532 |SES (538 |5 |Ezs | Cowm
2 = E e Qs £ & E > = E 5 > =
5 ¢ Z/E§ |z % |EE |Eg HB
g g 2 o 3 2 = o 3 5 F 0 3
1) & = 0 & S = o = S = 0
330 | a | 950 | 1050 | 850 1275 850 1275 395 525 295
6 |1050| 1150 | 950 1425 950 1300 460 575 295
500 | « |1300| 1400 | 1050 1575 1050 1575 570 800 425
6 |1550| 1650 | 1230 1845 1230 1800 630 830 425
750 | a |1800| 1950 | 1425 2400 1425 2400 750 1100 635
6 |2100| 2250 | 1550 2550 1550 2550 800 1250 635
U Tlnst tpexcasmsix TpanchopmaTopos.
VcnoBust MpUMEHEHHsT YPOBHEH H30JISIMK YKa3aHbl B Tabmuie 4.




Ta6muna I'.3

HOpMI/IpOBaHHLIC HCIBITATC/IbHBIC HANIPAKCHUS DJICKTPOMATrHUTHBIX TpaHC(i)OpMaTOpOB
HaIIPS?KCHUS C HOpMaJ’ILHOI\/’I I/I30J'I$IIII/I€I71

HaHpH)KCHI/IH B KMJIOBOJIBTAX

HcneiTarenbHoe HAIPsKEHUE BHYTPEHHEH M BHELIHEH H30JLLUU
I'PO30BBIX UMITYJIECOB KOMMYTAaIl[HOHHOT'O MIEPEMEHHOE
HMITYJbCa OJTHOMHHYTHOE
JIMHEHHOTO Tpex, 3aKUMa B CyXOM COCTOSIHUU B CyXOM nof,
= e 3aKHAMa COCIMHEHHEIX | HeiTpami®) U TI0A JOKAEM cocrosmmy | joxaem”
3 = OTHOCUTEIIBHO BMECTE, OTHOCUTEIIBHO
E E 3eMIIn JIMHEHHBIX 3eMIIn
% 2 3aKUMOBY
s |2
g |8 g g
2 & =3 g =3 =2 |F 2 2.l |E g
5 ES EL 5 |E5 SE|FE |EE
= 2K | B E = a s 2 S 2
° ° s s
3 a 40 50 40 40 50 - 10 10 10
0 24 24
6 a 60 70 60 60 70 - 20 20 20
0 32 32
10 a 75 90 75 75 90 - 28 28 28
0 42 42
15 a 95 115 95 95 115 - 38 38 38
0 55 55
20 a 125 150 105 125 | 150 50 50 50
0 65 65
24 a 150 175 - 150 | 175 - 60 60
0 75
27 a 170 200 - 170 | 200 - 65 65
0 80
35 a 190 220 140 190 | 220 - 80 80
0 95 95
110 | - 480 550 - - - - 200 - 200
150 | - 650 750 - - - - 275 - 275
220 | - 950 | 1100 - - - - 395 - 395
330 | a 1050 | 1175 - - - 850 460 - -
0 1175 | 1300 950
500 | a 1425 | 1550 - - - 1050 630 - -
0 1675 | 1800 1230

U Tl coempmennsix B 3Be3/y 0OMOTOK C ITOTHOHM N30JAIMEH HEHTpaIu IpY HEBBIBEJCHHOH HEHTpaH.
2 Jlns coeMHEHHBIX B 3Be3y 0OMOTOK C ITOTHOM M30JIAIIEH HEHTpalu IpY BEIBEACHHON HEHTpany.

& st TpexdaszHbix TpaHc(HOPMATOPOB HAIPSHKEHHS KIIACCOB HAmpshkeHust ot 3 10 35 kB ¢ HenonHo# u3omsuuei
HeHTpanu.

Y Jins TpaHc(hOPMaTOPOB HANPSDKEHHUS KaTeTOPHH pa3MenieHust 1.

%) YcroBust npHMEHEHHs YPOBHEH H30ISIMH yKa3aHs! B Tabmumax 2 i 4.




Ta6muna I'.4

HcnwiTaTensHEIe HaIPS?KCHU L TpaHC(l)OpMaTOpOB TOKa C HOpMaJ’ILHOﬁ PI30JI$[L[PIGI71

HaHpH)KGHI/IH B KMJIOBOJIBTAX

Kiracc YpoBeHb HcnbiTarenbHoe HAIPsDKEHUE BHYTPEHHEH M BHELIHEH H30JLLUU
HATIPSDKCHHS | H30JISIHH®) IPO30BOr0 | KOMMYTALIUOHHOIO NIEPEMEHHOE OJHOMUHYTHOE
MIOJHOTO HMITYJIbCA
HMIIYNIbCA | B CyXOM COCTOSHUU B CYXOM COCTOSIHUM o nowkiem”
v oz goem” | macisHbix | kpome MacstHbIX
3 a 40 - 10 10
0 24
6 a 60 - 20 20

0 32

10 a 75 - 28 28
0 42

15 a 95 - 38 38
0 55

20 a 125 - 50 50
0 65

24 a 150 - 60 60
0 75

27 a 170 - 65 65
0 80

35 a 190 - 80 80
0 95

110 - 450 - 200 230 200

150 - 650 - 275 300 275

220 - 900 - 395 440 395

330 a 1050 850 460 -
0 1175 950 510

500 a 1425 1050 630 -
0 1550 1230 680

750 a 1950 1425 830 -
0 2100 1550 950

D Tl MacistbIx TpanchOpMATOPOB TOKA KATETOPHH Pa3MEIICHHS 1.
%) YcnoBust IpHMEHEHHS! YPOBHEH H30ISIMH yKa3aHs! B Tabmumax 2 u 4.




Ta6muna I'.5

HOpMI/IpOBaHHLIC HCIBITATC/IbHBIC HAIIPAIKCHUS PCAKTOPOB C HOpMaJ’ILHOﬁ I/IBOJISII_[I/IGI\/’I

HaHpH)KCHI/IH B KMJIOBOJIBTAX

HcneiTarenbHoe HAIPsKEHUE BHYTPEHHEH M BHELIHEH M30JILHH
IPO30BBIX UMITYIIbCOB “ KPAaTKOBPEMEHHOE TIEPEMEHHOE
o ,;) = OJIHOMUHYTHOE TpH IIABHOM | 4= 5
] s g 2 IIYHTHPYIOIHX U HoAbeME BHEIIHEH | 2 &,
g § 5 S 5 P JTyTOracsIIiX HU30JLUN az E
= % |5 L5 583 (BO3YIIHBIX 5 3
= £ g SER 2RE v g &
= = = 2555 a08E & TIPOMEKYTKOB) 5 g
:E|E s EEszEs = wywpyounx | g £
% 2 g <:> =5 8‘% g 3 peaKTopos B cyxom | £ 2
= g E % °© 8 = COCTOSTHHH s
g % o o % 2 E 2 5 _ 5] OTHOCHT | Mexay | 5 B
5 & a = a §§ Sy g E N 8 embHO | dhazamm? | 5 g
=[S g3 © 35w = 5 3
E 2 2| E ¢ 3 E a2 s 8 3eMIIU =
= RS = 5= g =5 & E ==
= 8 Bl x 225 58 = & L3
Z |22 & E =z gEg 7 =g
£ &~ F = g £ S ° 2 E g
= = E‘ @ 53 B S¢
= = ] o =
3 a 40 | 50 40 10 - 10 26 - -
[ 18 24
6 a 60 | 70 60 - 20 - 20 34 - -
4 25 32
10 a 75 | 90 75 - 28 - 28 45 - -
[ 35 42
15 a 95 | 115| 95 - 38 - 38 60 - -
[ 45 55
20 a 125 | 150 125 - 50 - 50 70 - -
[ 55 65
24 a - - 150 - 60 - 60 - - -
[ 65 75
27 a - - 170 - 65 - 65 - - -
4 70 80
35 a | 190 | 220 | 220 - 80 - 80 105 - -
[ 85 95
110 - | 480 | 550 | 480 - 200 200 | 200 | 280 - -
150 - | 550 | 600 | 650 - 230 275 | 275 | 320 415 -
220 - | 750 /835 | 950 - 325 395 | 395 | 465 600 -
330 | @ | 1050|1175 - 850 395 525 - - - -
6 | 1175|1300 950 460 575
500 a | 1425|1550 - 1050 570 800 - - - 425
6 | 1675|1800 1230 630 830
750 a | 1950|2100 - 1425 750 1100 - - - 635
6 | 2250 | 2400 1550/1675” 900 1250

U T TpexasHEX peakTopos.
VYcnoBus IPUMEHEHHS ypOBHEH H30JISLUK YKa3aHbl B TabnuIax 2 u 4.

) B unciurene VKa3aHbl 3HAYEHWS JUIS HCIBITAHWS BHEIIHEHW W30JANUKM (BO3AYIIHBIX POMEKYTKOB)

LIYHTUPYIOIUX PEAaKTOPOB, B 3HAMEHATENC — U1 BHYTPCHHEH U30MIALIUH.




Ta6muna I'.6
HopmupoBaHHBIE HCTIBITATEFHBIC HATIPSKECHUS BEIKITFOYATENICH ¢ HOPMAaTbHOM H30IISIHEH

HaHpH)KCHI/IH B KMJIOBOJIBTAX

HcneiTarenbHoe HAIPsKEHUE BHYTPEHHEH M BHELIHEH H30JLHH
IPO30BOrO MOJTHOIO  |KOMMYTAaIlHOHHOTO OJHOMHHYTHOE NIepEeMEHHOE
HMITYJbCa HMITYJIbCa B CYXOM B CYXOM COCTOSTHUH o1 JoKIeM”)
COCTOSIHUH U TIOJ
noxem’
N ~ MEXTY ° OTHOCHTEIILHO MEXTY OTHOCHTEIILHO
B ] KOHTAaKTaMH é 3emmi’) KOHTaKTaMH semmi? 1
2 E a OJJHOTO H TOTO = BEIKJTIOUATEIICH | OTHOTO M TOTO MEXTY
g S “ Xe momioca ¢ | B ° e T0JTI0ca KOHTAaKTaMU
E E % YPOBHEM § CE’[ < BBEIKJTIOUATENICH | OJHOTO M TOTO
9 § g HU30JISILAN MEXKTY 2 ; ‘é K€ TIoJIIoca
g 5] = KOHTaKTaMH 4 g 8
2 'y = 5 & 5
g = |z = £o
g2 |3 B2 B ZE B g
° = |z g g |Eg |g |F¢
g g QE) = = = =
3 a 40 40 - - - 10 10 10
0 24 24
6 a 60 60 - - - 20 20 20
0 32 32
10 a 75 75 - - - 28 28 28
0 42 42
15 a 95 95 - - - 38 38 38
0 55 55
20 a 125 125 - - - 50 50 50
0 65 65
24 a 150 150 - - - 60 60 60
0 75 75
27 a 170 170 - - - 65 65 65
0 80 80
35 a 190 190 - - - 80 80 80
4 95 95
110 - 450 450 520 - - - 230 - 230 200
150 - 650 650 750 - - - 300 - 300 275
220 - 900 900 1050 - - - 440 - 440 395
330 a 1050 - 1255 | 850 950 - 460 - 575 -
o 1175 1380 | 950 1245 - 560 - 750
500 a 1425 - 1425 | 1050 1330 - 630 - 815 -
o 1550 1550 | 1230 1660 - 760 - 1030
750 a 1950 - 1950 | 1425 2000 - 830 - 1250 -
[ 2100 2100 | 1550 | 2250 - 950 - 1400

U Jlnst TpexmomrocHsIX BBIKITIOUATENIEH C PaCOTOKEHHEM HOMIOCOB B OOMIEM Gake - TAKIKE MEXLY COCEIHIMIL
HOJIFOCaMH.

2) Jlist BRIKITIOUATEIICH TPEXIOMIOCHOTO HCTIONHEHHS - TAKKE MEK/TY COCEIHIMH TIOMOCAMH.

9 JI1s BBIKITIOUATETCH KaTeropuy pa3MeneHus 1.

9 Jlns BeIKMIOUATENEH TPEXIIOMOCHOTO HCIONHEHHS KIACCOB HAmpsukeHms o 3 1o 220 kB - Tamke Mexiy
COCETHUMH TIOJTFOCAMH.

%) YcroBust npHMeHEHHS YPOBHEH H30ISIUMH yKa3aHs! B Tabmumax 2 u 4.




TaGmuna I'.7

HOpMI/IpOBaHHI)Ie HCIBITATCIIbHBIC HATIPAKCHUA pa3'LeHPIHHTCH€I>i C HOpMaJ’ILHOfI PI3OJ'I$IIII/I€I>1

HaHpH)KCHI/IH B KMJIOBOJIBTAX

HcneiTarenbHoe HAIPsKEHUE BHYTPEHHEH M BHELIHEH H30JLLHIU

g GE rPO30BOr0O MOIHOIO KOMMYTaIlHOHHOT'O OIHOMHMHYTHOE IIEPEMECHHOE
a:> =) HMITYyJIbCa HMITYJIbCa -
g § . - B CyXOM B CyXOM B CYXOM COCTOSHHUH O IOXKIEM
= = ;'%:s .- COCTOSIHMH | COCTOSHHM
= £ == 3g oz ok IeM?
3 g 338 S § OTHOCUTEIIBHO MEXIY OTHOCUTEIIBHO MEXIY OTHOCUTEIILHO
g § E © g 3CMIIN KOHTaKTaMH 3CMJ'II/I4) KOHTaKTaMH 3CMJ'II/I1)
3 a 40 46 - - 10 12 10
4 - 24 28

6 a 60 70 - - 20 23 20
0 - 32 37

10 a 75 85 - - 28 32 28
0 - 42 48

15 a 95 110 - - 38 45 38
0 - 55 63

20 a 125 145 - - 50 60 50
4 - 65 75

24 a 150 165 - - 60 70 60
4 - 75 90

27 a 170 190 - - 65 80 65
0 - 80 95

35 a 190 220 - - 80 95 80
4 - 95 120

110 - 450 570 - - 230 230 230

150 - 650 790 - - 300 315 300

220 - 900 1100 - - 440 460 440

330 | a 1050 1255 850 950 460 575 -
0 1175 1380 950 1245 560 750

500 | a 1425 1725 1050 1330 630 815 -
0 1550 2050 1230 1660 760 1030

750 | a 1950 2250 1425 1675 830 950 -
0 2100 2400 1550 1800 950 1100

U Tlnst passequumTeneii TpeXmOMIOCHOr0 HCIOMHEHHS - TAKKE MEXKIY COCEIHIMH [IOTIOCAMH.
2 Tox moxaeM - s pa3beIMHUTENCH KaTeropuu pa3MenieHus 1.
%) VcroBust IpHMEHEHNS yPOBHEI H30ISIMH yKa3aHs! B TaGmumax 2 i 4.
9 Jlns pasbemuHMTENCH TPEXITOMOCHOTO HCIOTHEHHS KIIACCOB HATpsuKeHms oT 3 10 220 kB - Takke Mexiy
COCETHUMH TIOJIFOCAMH.




Ta6Gmuna I'.8
HopmupoBaHHBIE HCTIBITATENBHBIE HANIPSKEHHUS KOPOTKO3aMBIKaTEIEeH, 3a3eMIIUTENEH,
IIpeoXpaHUTeNel, KoMIUIeKcoB ammnapatos, KPY, skpanupoBannbix TokonpoBojos, KTII ¢

HOpMaJIbHOW M30JIALHEN

HaHpH)KGHI/IH B KMJIOBOJIBTAX

HcneiTarenbHoe HAIPSKEHUE BHYTPEHHEH M BHELIHEH M30JLHH
IPO30BOTO MOJHOTO | KOMMYTAI[MOHHOT'O OJIHOMUHYTHOE TI€pEMEHHOE
= e, HMITYJbCa HMITYJbCa B CYXOM COCTOSIHUH T0J1 103KIeM )
£ E Y = - o OTHOg)I/ITCJIBHO e
E g c QE ; % % E? 3eMIIN U MEXKITY o o =%
g g |58 g g 5 3 KOHTAaKTaMH o z % §
T & 52Sa§ s 55§ KPY ¢ omanm §§ Q:’HS EE
§ g CE):: z 5 E = 588 paspeiBoM Ha | X % g & S
5 é@ﬁ%;: = R nomoc = g 23 > 2
5§52 EE 5 g % E g 5 % 3
L ZE % g = ™ o &
25 |2 g = = E
3 a 40 46 - 10 12 10 12
0 24 28
6 a 60 70 - 20 23 20 23
0 32 27
10 a 75 85 - 28 32 28 32
0 42 48
15 a 95 110 - 38 45 38 45
4 55 63
20 a 125 145 - 50 60 50 60
0 65 75
24 a 150 165 - 60 70 60 70
0 75 90
27 a 170 190 - 65 85 65 75
0 80 95
35 a 190 220 - 80 95 80 95
0 95 120
110 | - 450 570 - 230 230
150 | - 650 790 - 300 315 300 315
220 | - 900 1100 - 440 460 440 460
330 | a 1050 - 850 460 - - -
6 1175 950 560
500 | «a 1425 - 1050 630 - - -
[ 1550 1230 760

U Jlnst anmapatoB TpeXmOMIOCHOr0 MCIOTHEHELS - TAKKE MEXCTY COCETHHMMI IOMIOCAMIL.

2 Mex1y KOHTAaKTaMH OHOTO H TOTO e IOM0CA: PEIOXPAHUTENC IPH BRIHYTOM IATPOHE, LCIEil IePBHIHBIX
coemuaennit KPY mpu pa3obiieHHOM (KOHTPOIBHOM) MOJOXKEHHH BBIABIKHOTO JJIEMEHTA.

% Jlns anmapaTtoB TPEXIIOMOCHOrO HCIONHEHHS KIACCOB HANpshkeHus oT 3 10 220 kB - Takke MEXKILy COCEIHIME
TIOJTIOCAMHL.

M Jins anmaparoB kareropuu pasmemiennst 1 (mpu atom st KPY u KTII - TonbK0 BHE 000I09KH).

%) Mesk /Ty KOHTAKTAMH OHOTO H TOTO %€ MOMI0Ca IPEIOXPAHHTENCH C IATPOHOM, HO Ge3 IITABKOH BCTABKH MEKILy
JJIEKTPOAAMHL.

®) YcnoBust npuMeHeHHs ypOBHEH H30ISIUMH yKa3aHb! B Tabmumax 2 i 4.




Tab6muna I'.9
HopmupoBaHHBIE HCTIBITATEIBFHBIC HAIPSKEHUST KOHICHCATOPOB CBSI3H

HaHpH)KCHI/IH B KMJIOBOJIBTAX

= YpoBeHb HcnbiTarenbHOe HAIPSKEHUE BHYTPEHHEH M BHELIHEH M30JLHUH
o £ | momumn? TPO30BOTO | KOMMYTAIHOHHOTO MMITYJIbCa BHEUIHEH (B | OJHOMHHYTHOE MEPEMEHHOE
?é g MIOJHOTO CYXOM COCTOSHUH H TIOT AO%KIeM?) 1 B CyXOM ToJ1 103K IeM )
2 & HMITYJIbCA BHYTPCHHEH M30JILUU COCTOSIHUU
g
35 a 190 - 80 80
0 95
110 - 480 - 200
150 - 650 - 275
220 - 950 - 395
330 a 1050 850 460 -
0 1175 950 510 -
500 a 1425 1050 630 -
0 1550 1230 680 -
750 a 1950 1425 830
0 2100 1550 950 -

D'V enoBus mpuMenenys ypoBHel H30/ALIME yKa3aHE! B TaOmumax 2 u 4.
% Iox moxeM - KOHJICHCAaTOPOB CBS3U KaTerOpUH pazmerteHus 1.

Tab6muna I'.10

HopmupoBaHHBIE HCTIBITATENBHBIE HANIPSKEHNS N30JIITOPOB ¢ HOPMAaIbHOM N30IIALHUEH,
HCIBITHIBAEMBIX OTIEIBHO (OT TPaHC(HOPMATOPOB, PEAKTOPOB U AIIApPATOB)

HaHpH)KCHI/IH B KMJIOBOJIBTAX

HcneiTarenbHoe HAIPSKEHUE BHYTPEHHEH M BHELIHEH M30JLHIH
rPO30BOr0 MOIHOIO| KOMMYTAallUOHHOIO NIEPEMEHHOE
5 o HMITyJbCa HMITYJIbCa BHEIITHEH OJHOMUHYTHOE JUTITETBHOE
5 =t BHEITHEH M30JIALUHU | U30JSILIUU B CYXOM
E E COCTOSIHUHM M IIOZ | H30JSITOPOB (KpOME | BBOJOB JJIS BHYTPCHHEH
% 2 o ‘E[ = = noxaem’ BBOJIOB JUIsl HEHTPAIIN) HeﬁTpannl) B | M30JSILIMM BBOJIOB
= 2 g 3 g R E - CyXOM B CHJIOBBIC
g % é 2 s 28 z g ® COCTOSIHHH U | TPAHC(HOPMATOPHI
& & sz 2 a % 2 5 gg oz U IIYHTHPYIOIIUE
g 88 2 = o 5 =B noxaem’ peaKTopbl
E " m o =
o
3 a 40 - - 10 10 - -
6 24
6 a 60 - - 20/287 20 - -
6 32
10 [ a 75 - - 28/38” 28 - -
6 42
15 [ a 95 - - 38/50” 38 - -
6 55
20 a 125 - - 50 50 - -
6 65
24 a 150 - - 60 60 - -
6 75
27 a 170 - - 65 65 - -
6 80
35 a 190 - - 80 80 - -
6 95
110 | - | 450/5507 | 200 - 200/230% | 200/230% 110 1.5U. /3
150 - 650 275 - 275 275 145 T
220 | - | 900/950Y | 400 - 395 395 230




330 a 1050 - 850 460 - -
6 1175 950 510

500 a 1425 - 1050 630 - -
6 1550 1230 680

750 a 1950 - 1425 830 - -
o 2100 1550 950

D" Jlns BBOmOB HEWTpaly ¢ HEMONHON W30JIIIMeH, JOomycKalomed paboTy C pa33eMIICHHEeM, yKa3aH Kiacce
HarpspxeHus ooMoTkr BH cumoBoro Tpanchopmaropa, Uit HeWTpainu KOTOpOH IpeaHa3HadeH BBO.

2 B 3HaMeHaTele yKa3aHbl 3HAYCHHS [T OIOPHBIX H30ISTOPOB KATETOPHil pasMernenus 2, 3 u 4, B 4HCIHTEIE -
JUISL OCTAJIbHBIX U30JISTOPOB.

¥ Tox moxaem - ms H30JIATOPOB KaTeropuy pa3MenieHus 1.

) B uncniTene ykasaHo 3HAYCHHE JUIS IMHHBIX OIOP, B 3HAMCHATEIIE - JUIS OCTATBHBIX H30IATOPOB.

%) Y crIoBuUs IPHMEHEHNS YPOBHEH H30ISIMH yKa3aHb! B TaGmumax 2 i 4.

%) B 3HaMenaTene yKa3aHEI 3HAYCHHUS JUIS BBOJOB, B UHCIHTENIE - JUIS OCTATBHBIX H30ITOPOB.

MMPMJIOXEHUE [
(obsi3aTenbHOE)

MOPSAJIOK BBEJIEHUSI CTAHIAPTA B JIEUCTBHUE

.1 Jns BHOBb pa3pabaThlBaeMOro 3JIEKTPOOOOpYyIOBaHUS (a TakKe MOAECPHU3IHPYEMOTO
SIIEKTPOOOOPYIOBAHMS) CPOK BBEICHHUS CTaHIapTa ycranosjeH ¢ 1 susapst 1999 r.

/1.2 Ha pazpaborannoe no 1 suBapst 1999 r. anekrpoobopyoBaHHE pacIpoOCTpaHseTCs AeHCTBUE
crangaproB 'OCT 1516.1-76 u TOCT 20690-75.

MMPUJIOXEHUE E
(nHbOpPMAIHOHHOE)

BUBJINOT'PA®USA

[1] TOCT 1516.3 "DnekrpoobopyaoBaHue EPEMEHHOrO TOKa Ha Hampspkenust or 1 jo 750 xB.
TpebOoBanus K 3MeKTpHYecKOi npoyHocTH n3onsuuu' . TlosicHurenbHas 3ammcka. TeXHHUECKHi OTYeT
B3OMU Ne 7025-3500, 1994

KiroueBrie cioBa: KOOpAUHAIMA HU30JIIUH, UCIIBITATCIIbHBIC HAMPSKCHUSA, KIACChl HAMPSKCHUA
3H€KTp0060pyZ[OBaHI/I$[, TpaHC(bOpMaTOpI)I, PCAKTOPHI, U30JIATOPbI, KOMMYTAIIMOHHBIC allllapaThl

Conep:xanue

1 OGacTb IprMEHEHUS

2 HopmaTHBHBIE CCBUIKA

3 OnpenencHus

4 O6mme TpeOoBaHUSL

4.1 Buppl NCTIBITATENBHBIX HANPSHKEHUH

4.2 Knaccsl HarpsHKeHUs DJIEKTPO000PYJ0BAHMS

4.3 Y4er BBICOTHI YCTAaHOBKH HaJ/l yPOBHEM MOpS M TEMIIEPATyphl OKPYXKAOIIEro BO3ayXa

4.4 Yyer atMoc(hepHBIX yCIOBH ITPU MCIIBITAHUY BHEUTHEH M30JISILUN

4.5 VctipiTaTenbHble HANPSDKEHNS TPO30BBIX UMITYIIHCOB

4.6 VctipiTaTenbHble HANPSDKEHNST KOMMYTAlMOHHBIX HMITYJILCOB

4.7 VctibITaTenbHble KPaTKOBPEMEHHBIE TIepEMEHHBIE HAIPSDKEHUS

4.8 VcnipiTaTensHOE [UIMTEIHHOE TIEPEMEHHOE HAIIPSHKEHUE

4.9 TpeboBaHus K N30JSIUM HA CTOMKOCTH B OTHOLIEHUH TETUIOBOTO MPO00s

4.10 TpeboBaHus K OyMa)KHO-MACJISTHOW, JIMTOH WM 3allOMHCHHOW KOMIIAYHIOM W3OJSIHH H
n3osinuy KPY D B oTHOIIEHHH OTCYTCTBHSI YACTHYHBIX Pa3psiaoB

4.11 TpeboBaHus K BHEIITHEH M30JISILIMN B OTHOILICHHH OTCYTCTBHSI KOPOHBI

4.12 TpeboBaHus K JUTMHE ITYTH YTCUKH BHEIIHEH M30JISIINT

4.13 JlonmomHuTeNbHBIE TPEOOBaHMS K H3OJBIMH 3JICKTPOOOOPYIOBAHMS KIMMAaTHUYECKUX




ucnionaennid T, TC, a taxxe Y, YXJI u XJI st kareropun pa3menieHus 2

4.14 TpeboBaHus K H30JISIINY LIETIEH YIIPABICHUS U BCTIOMOTATENbHBIX HETIeH

4.15 Bunpl HcnibITaHUI

4.16 TToBTOpEeHNE UCTIBITAHNI Ha MPEINPUs THH-U3roToBUTENE. VcTibITaHne y moTpeOunTes

5 TpeboBaHus K M3OJALMH CHJIOBBIX TPaHC(HOPMATOPOB, 3JIEKTPOMArHUTHBIX TpaHC(HOPMATOPOB
HaINpPsDKEHUS U PEaKTOpOB

5.1 TpeOoBaHMs K BHYTpEHHEW M30JISIIUH IPH HAIPSDKEHUSX TPO30BBIX MMITYIIECOB

5.2 TpeOoBaHMs K BHELIHEH U30JISALIMH PH HAIPSDKEHUSIX TPO30BBIX HMITYIIECOB

5.3 TpeOoBaHMs K M3OJIAIMN TIPH HANIPSDKEHUSIX KOMMYTAIlMOHHBIX UMITYJILCOB

5.4 TpeOoBaHMs K BHYTpEHHEN M30JISIMH TIPH OJHOMHHYTHOM IIEPEMEHHOM HaNpsDKCHUN

5.5 TpeOoBanus K BHEIHEH H30ANUM (BO3LYIIHBIM IMPOMEXYTKaM) IIPH IUIABHOM IIObEME
TIepeMEHHOT0 HaIIPSKEHUS

5.6 TpeOoBaHMs K BHEUIHEH U30JIALIH IPU OAHOMHHYTHOM TIEPEMEHHOM HaIpsHKEHUN

5.7 TpeOoBaHMs K BHYTPEHHEH M3OJISIMM CHWIOBBIX TpaHC(HOPMATOPOB M IIYHTHPYIOIINX
peakTopoB kiaccoB HanpspkeHust 220-750 kB npu amurensHOM ITepeMEeHHOM HalpspKeHUH

5.8 TpeboBanust K BHYTpEHHEN HU30JLIIUK IEKTPOMATHUTHBIX TPAHC(HOPMATOPOB HANPSDKEHUS TIPU
MIepeMEHHOM HaIPsDKEHUH ¢ M3MEPEHHEM MHTEHCHBHOCTH YaCTHYHBIX Pa3psiIoB

6 TpeOoBaHMS K U3OJIALMN €MKOCTHBIX TPAaHC(HOPMATOPOB HANIPSDKEHUS

7 Tpe©oBaHMs K M30JSILIUNA TPAaHC(HOPMATOPOB TOKA

7.1 TpeOoBaHMS K M3OJISIMN IIPH HANPSDKEHUSIX TPO30BBIX HMITYIILCOB

7.2 TpeOoBaHMS K M30JISIMN TIPH HANIPSDKEHUSIX KOMMYTAIlMOHHBIX UMITYJILCOB

7.3 TpeOoBaHMs K BHYTpEHHEN M30JISIMH TIPH OJHOMHHYTHOM IIEPEMEHHOM HaNpsDKEHUH

7.4 TpeOoBaHMs K BHEUIHEH U30JIALIH IPU OAHOMHHYTHOM TIEPEMEHHOM HaIpsHKEHUN

7.5 TpeboBaHust K BHYTPEHHEH W3OISIMM TIPU TIEPEMEHHOM HANPSHKEHUH C H3MEPEHHEM
WHTEHCUBHOCTH YaCTHUYHBIX Pa3psioB

8 TpeOoBaHMs K N3OJSIIMK BBHIKIIIOYATENCH, pa3beIMHNUTENEH, KOPOTKO3aMbIKaTeIeH, 3a3eMinTenen
1 KOMIIJIEKCOB aIllapaToB

8.1 TpeOoBaHMs K M3OJISAIMN TIPH HANIPSDKEHUSIX TPO30BBIX HMITYIILCOB

8.2 TpeOoBaHMS K M3OJISAIMN TIPH HANPSDKEHUSIX KOMMYTallHOHHBIX UMITYJIbCOB.

8.3 TpeOoBaHMs K BHYTpEHHEN M30JISIMH IPH OJHOMHHYTHOM IIEPEMEHHOM HaNpsDKEHUH

8.4 TpeOoBaHMs K BHEUIHEH U30JIALIH IPU OAHOMHHYTHOM TIEPEMEHHOM HaIpsHKEHUN

9 TpeOoBaHM K U3OJIALMN IPEJOXPAHUTEICH

9.1 TpeOoBaHMS K M3OJISAIMN TIPH HANPSDKEHUSIX TPO30BBIX HMITYIILCOB

9.2 TpeOoBaHMS K U30JSIMN IPH OJHOMHHYTHOM IIEPEMEHHOM HANPSDKESHUN

10 TpeOoBaHMs K M30JISIMN KOHAECHCATOPOB CBS3H

11 TpeGoBauus K W3ONSAIHWM KOMIUIEKTHBIX — pacmpenenurensieix — yerpoiicts  (KPY),
9KPaHUPOBAHHBIX TOKOIIPOBOIOB M KOMIUICKTHBIX TpaHCchopmaTopHbix moxactanuui (KTIT)

11.1 TpeboBanus k uzomsauy KPY npu HanpspkeHHsSX TPO30BBIX MMITYIIECOB

11.2 TpedoBanus k uzomsauu KPY mpu KpaTKOBpeMEHHBIX IIEPEMEHHBIX HANPSHKEHUIX

11.3 TpeOoBaHMs K U30JIALMH SKPAaHHPOBAHHBIX TOKOIIPOBO/IOB

11.4 TpeboBanus k uzomsn KTII

12 TpeOGoBaHMS K U30JSLMN U30JIITOPOB, UCTIBITBIBAEMBIX OTIEIBHO

12.1 TpeOoBaHMs K U3OJIALMH U30JIATOPOB ITPU HAIPSHKEHHAX TPO30BBIX MMITYJIHCOB

12.2 Tpe©oBaHMs K U30JIALMH U30JIATOPOB MPH HAMPSHKEHUAX KOMMYTAIIMOHHBIX UMITYJIHCOB

12.3 TpeOoBaHMs K U30JIALMN U30JIATOPOB IIPU TIEPEMEHHBIX HANPSHKEHUSIX

13 TpeboBaHust K U30JSILUK TEPMETHYHBIX KOMILIEKTHBIX pachpeeinuTebHbIx yeTpoiicts (KPYD)
C YaCTUYHOW WIM TONHOM M3OJBIIMEH TIJABHBIX Ienedl ra3oM (II0 COCTABY HE COBMAAOIIMM C
BO3/IyXOM IIpy aTMOC(EPHOM JIaBICHHH) KiaccoB Hanpsbkerus ot 110 mo 750 B.

13.1 M3omnstiuust rnaBHbIX neneit KPYD

13.2 M3omsmms nenel ympasieHusi, BcrioMorarenbHbIX Heneld KPYD u BTOpMYHBIX OOMOTOK
N3MEPUTENBHBIX TPaHC(HOPMATOPOB

13.3 Buasl UCObITaHAR

13.4 O0mume ykazaHus IO METOJIaM HCITBITAHUN

13.5 Cxembl U ycIIOBHSI NPWIIOKEHUS HCIBITATENILHBIX HANPSDKCHUI NPU WCTIBITAaHUN H3OJIALUH
IJIaBHBIX IIETei

13.6 Cxembl U yCIIOBHS NPWJIOKCHUS HCIBITATEIILHBIX HANPSDKCHUI NPU WCTIBITAaHUN H3OJIALUH
Liereil yrpaBieHus U BCIIOMOTaTeNIbHBIX IIETICH.

13.7 UcripiTanne Ha MecTe YCTAHOBKH

[Mpunoxkenne A 3amuTHBIC XapaKTEPUCTUKN BEHTHIIBHBIX Pa3psIHUKOB

[Mpunoxenne b JlomycTumble B YCIOBHSAX OKCIUTyaTallud KPAaTKOBPEMEHHBIC ITOBBIILICHUS



Hanpspkenust yacrtoroit 50 'y juist anexrpoodopynoBanus kiaccoB Hanpspkerns or 110 no 750 kB
[Mpunoxxenne B Ouenka pe3ysbTaToB UCIIBITAHUS JUIMTEIBHBIM TIEPEMEHHBIM HaNPSHKEHHEM
[Mpunoxxenne I TaOnuipl HCHBITATENBHBIX HAPSDKCHUH JIEKTPOOOOPYAOBaHNS
IIpunoxenue [ Ilopsanok BBeNeHUs CTaHAAPTA B ICHCTBUE
[Mpunoxenne E bubnuorpadus



