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* TlopsmOK BBeleHUS CTaHIapTa
B JIEWCTBUE MIPUBEJICH B NpuiioxkeHuu J1.

Mpegucnosue

1 PASBPABOTAH Texauueckum komuteTom 1o ctanaaptuzanuun TK 37 "DnektpoobopynoBaHue
JUISL TIepeJlavuyl ¥ pachpejieNIeHus dJIeKTposHepruu'”

BHECEH T'occrangaprom Poccun

2 TTIPUHAT MexrocynapctBeHHBIM COBETOM IO CTaHAAPTU3AINH, METPOJIOTHH U CePTU(DUKALINN
(mpotoxoin N 9-96 ot 12 ampenst 1996 1.)

3a NpUHATHE TPOrOJOCOBAIIU:

HaumenoBanne HanmenoBanue HalimoHaILHOTO OpraHa Mo
rocyiapcTaa CTaHJIapTU3ALUN
AzepOaitxkanckas Asroccranaapt
PecnyGOnuka
Pecniy6niuka Apmenus Apmroccranapt

Pecny6nuka benopyccus

Pecrry6inka Kazaxcran

Tl'occranpapt benopyccun

INoccranmapt PecrryOmmmku Kazaxcran



Kuprusckas Pecnyonuka | Kupruscranmapt

Pecny6muka Mongosa MonaoBacTaHaapT

Poccuiickas deneparmst lNoccrangapt Poccun

Pecrry6imka Tamxukucran | TamKuKroccTaHaapt

TypkMeHucTan I'maBHas rocynapcrBeHHas UHCHEKIMs TypKkMeHrncTaHa
PecnyOnuka Y30ekucrtan | Y3roccranaapT

VYkpauna IN'occranpapt YkpanHbl

Hacrosmmii  craHgapT COOTBETCTBYET —MeEXAyHapogHoMmy cranmapry MOK  71-1-1993
"Koopaunanmst wzonsnuu. Yacte [. Tepmunbl, omnpeneneHus, NPUHIUNLI W TMpaBwia" B 4YacTH
TpeOOBAHMIA K SJIEKTPUICCKON MPOIHOCTH H3OJISAIIHH

3 TloctanoBnenueM ['ocynapcrBeHHOro komuteTta Poccuiickoit denepaiiyu no craHaapTU3alUM,
MeTposoruu u ceprudukanuu ot 7 anpens 1998 r. N 110 mexrocynapctBennsiii crangapt ['OCT
1516.3-96 BBeneH B JeiicTBHE HENMOCPEACTBEHHO B KauyeCTBE TI'OCYJapCTBEHHOIO CTaHAApTa
Poccuiickoit ®enepanuu c 1 ssuBaps 1999 r.

4 BBEJIEH BIIEPBBIE

1 OBJIACTb NPUMEHEHUA

Hacrosmmii crangapt pacnpocTpaHseTcss Ha 3JIeKTPooOOpyIoBaHKEe TPeX(a3HOTO MEPEMEHHOTO
toka dyactorel 50 I'm TpexdasHoro (TpexmomrocHOoro) u oaHO(}a3HOrO (OAHOIOJIIOCHOTO)
WCTIONHEHU Ha HanpsikeHus oT 1 go 750 kB, knmumatnueckux ucnonnenuit Y, YXJI, XJI, T, TC,
kateropuii pasmetienus 1,2, 3 u 4 nmo 'OCT 15150:

a) CWJIOBBIE TpaHC(HOPMATOPHI (B T.4. aBTOTPaHC(HOPMATOPHI);

0) TpanchopMaTOPBI HANPSHKEHHS (JIEKTPOMATHUTHBIE U €MKOCTHBIE);

B) TpaHC(OPMATOPHI TOKA;

T') pEaKTOPHI:

- IIYHTUPYIOLLKE,

- TOKOOTpaHWYHMBAIOLIUE KJIaccOB HampsibkeHus ot 1 10 220 kB,



- 3a3eMJIOILME yTroracsiie KjaccoB HanpskeHus ot 1 10 35 kB;
1) anmapaThbl:

- BBIKJTFOYATENH (B T.9. BBIKIIOYATENIN HATPY3KU H OTIACITUTETH 0€3 BUIUMOTO IPOMEXKYTKA MEXKITY
KOHTaKTaMH),

- pa3beMHUTENH (B T.4. Pa3beJAUHSIONINE BBIKIIOYATEIN HArpy3KH U OTIEIUTENH C BUAUMBIM
MPOMEXYTKOM MEXKIY KOHTaKTaMu),

- KOPOTKO3aMbIKATEH,
- 3a3€MJIUTEIH,

- KOMIUIEKCHI aIlapaTos,

- IPeI0XpaHUTENH KIaccoB Hanpspkenus ot 1 go 220 kB,

- KOMIUIEKTHBIE pacnpenenutenbubie yerpoictBa (KPY), B T.4. HapyxHoi#t ycranoBku (KPYH), B
METaJUIMYeCKON HErepMeTHIHON 000J109Ke Ki1acCcoB HampspkeHus oT 1 10 35 kB,

- 3KpaHUPOBAHHbBIE TOKOIIPOBO/IBI KJIacCOB HampsixkeHus ot 1 10 35 kB,
- KOMIUIeKTHBIE TpaHchopmatopublie noactanimu (KTIT) knaccos Hanpsbkenus ot 1 g0 110 kB;
€) KOHJICHCATOPhI CBS3H KJIACCOB HampspkeHus ot 35 mo 750 kB;

) KOMIUIEKTHBIE pacHpeleNuTeNIbHbIe YCTPOICTBA T€PMETHYHBIE C TOJHON WM YaCTHYHOU
M30JIALIMEH TJIaBHBIX LIETIEH 3JIeTa30M MM CMEChIo ero ¢ apyrumu razamu (KPYD);

3) U30JISTOPHI:

- ApMHPOBAHHBIC, MPCAHAZHAYUCHHBIC JJIA CaMOCTOATCIBHOIO HNPUMCHCHUSA B allllaparax Hu
pacnpeaciuTCIbHbIX yCTpOﬁCTBaX, B T.4. KOMIIJICKTHBIX,

- IIMHHBIC OIIOPHI,

- apMHpOBAHHbIE BBOJbI, MPEIHA3HAUYCHHbIE I MPUMEHEHUS B MACISIHBIX WJIM 3allOJIHEHHBIX
HETOPIOYUM JKUJKUM JUIIEKTPUKOM TpaHCPOpPMATOpax, peakTopax M ammaparax,

- BBOJIBI, coOMpaeMble M3 YacTeil Ha Oake MACISHBIX WIHM 3aIOJTHEHHBIX HETOPIOYUM >KUIKUM
JUAJIEKTPUKOM TpaHC(HOPMATOPOB, peakTOpoB, anmnapatoB u KPYD.

Cranzmapt He pacpocTpaHseTcs Ha:

- 3ﬂeKTp0060py,HOBaHI/IC, pa60TaIOH1ee B HUCHBITATCJIbHBIX, MCIWIHWHCKUX, PCEHTICHOBCKHX,
PaaInOTEXHUYCCKUX, AaBTOHOMHBIX IMOABWKHBIX U IPYIUX CHICIIUAJIbHBIX YCTAHOBKAX;



- BEHTWIbHBIE OOMOTKHM IpeoOpa3oBaTeNbHBIX TPaHCPOPMATOPOB U TMpeoOpa3oBaTelbHbIC
peaxKTophl;

- BAaKyyMHBbIE BBIKJIIOYATEIIN;

- JeTanu TpaHCPOPMATOPOB U PEAKTOPOB (HAMPUMEp, YCTPOHCTBA MEPEKIIOYCHHUS OTBETBICHUN
OOMOTOK W CBSI3aHHBIE C HMMH YCTPOWCTBA, B T.4. YCTPOWCTBA IMEPEKIIOUEHUS, MMOCTABIIIEMBbIC
OTJIEIBHO OT TPaHC(OPMATOPOB), NETANIM amnmapaToB (HampuMep, IITAaHTH, TATH, HAIMPABIAIONIUE,

M30JIUPYIOIIHE TTOKPBIIIKH);

- M3OJIALIMIO TIpUCOeANHEHMs (y3ell BHE Oaka TpaHcopmaTopa) Kabemst K 0OMOTKE MacCisTHOTO
CHJIOBOTO TpaHc(hOopMaTopa;

- TIOCTIeIOBaTeNIbHBIC U JIMHEHHbIE PeryIMpPOBOYHBIE TpaHC(HOPMATOPEI,

- M3O0JSIUIO0 HEWTpaid CWIIOBBIX TPaHC(HOPMATOPOB, 3a3eMIIIEMYIO 4Yepe3 IOCIeI0BaTeIbHBIN
PEryJIMpPOBOYHEIN TpaHchopmarTop;

- U30JII0HI0O MEXKAY TOKOBECAYIIUMHA YaCTAMH MHOTI'O3a>KUMHBIX BBOJIOB;

- 3JIEKTPOOOOPYI0BaHNE, HAXOIAIIeecs B HKCIUTyaTalluy, B 4aCTH NPOPUIAKTUIECKUX HCTIBITAHUN
€ro MU30JIS1UH;

- BHEUIHIOI U30JSILHUIO  3JIEKTPOOOOpPYNOBaHUS M  BHYTPEHHIOI  HM30JSIUI0  CYXHX
TpaHc(hOpMaTOPOB U PEAKTOPOB, TOJABEPTAIONIYIOCS BPEIHBIM BO3JICHCTBHUSIM Ta30B, HUCIAPCHUN H
XUMHUYECKUX OTIOKECHUH.

TepMuHBI, IPUMEHSIEMbIE B HACTOSIIEM CTaHAAPTE, U UX MOSICHEHUS IPUBENICHBI B pas3jaene 3.

TpebGoBaHUs HACTOSIIIETO CTAHIAPTA SIBJISIOTCS 00s3aTSIILHBIMHU.

2 HOPMATUBHBbIE CCbIJIKU

B HacTosimem cranaapTe UCTIOIb30BAaHbI CCHUIKH Ha CIIETYIOMINE CTAaHAAPTHI:
I'OCT 687-78 Bolkimtouarenn nepeMEeHHOro Toka Ha HanpspbkeHue cs. 1000 B

I'OCT 1516.1-76 DnexkrpoobopyaoBaHHE MEPEMEHHOTO TOKa Ha HampspkeHus oT 3 1o 500 kB.
TpeboBaHUs K IEKTPUUECKON NPOYHOCTH U3OJISALMU

I'OCT 1516.2-97 DnexTpooOOpyIOBaHHE U O3JICKTPOYCTAHOBKM IEPEMEHHOTO TOKa Ha
HanpspkeHune 3 kB u Bpime. O01mme MeToAbl HCTIBITAHUN 3JIEKTPHYECKON MPOYHOCTH H30IISIIH

I'OCT 1983-89 TpaucdopmaTops! HanpspkeHus. OO1e TEXHUYECKUE YCIOBUS

I'OCT 7746-89 Tpancdopmaropsl Toka. OOIIHE TEXHUIECKUE YCITOBUS



I'OCT 9920-89 DnexktpooOopyaoBaHHe NMEPEMEHHOIO TOKa Ha HampsbkeHue ot 3 go 750 kB.
JlIHa Ty TH yTEYKH BHEUTHEW W30JISLIAN

I'OCT 11677-85 Tpanchopmaropsl cunoBbie. OOIINE TEXHUUYECKHAE YCIOBHS

I'OCT 12450-82 BpixirouaTeny NEPEMEHHOTO TOKa HAa HOMHHAJIbHBIE HanpskeHus oT 110 1o 750
kB. TexHudyeckue TpeOOBaHHSA K OTKIFOUCHHIO HEHATPY>KEHHBIX BO3AYIIHBIX JIMHUA W METOJbI
WCTIBITAHUN

I'OCT 15150-69 Mamunsl, npubopel M JApyrue TexHudeckue usgenus. McnomHenus s
pPa3NUYHBIX KIUMaTH4YeCKuX paioHoB. Karteropuu, yciaoBHs 5SKCIUTyaTalldd, XpaHEHUs U

TPAHCIIOPTHUPOBAHUA B 4aCTHU BOSILGﬁCTBHH KIIMMAaTHYCCKHUX (baKTOpOB BHEIITHEH Cpc€abl

I'OCT 15543.1-89 Uznenus snextpoTexHudeckue. OOmme TpeOOBaHUS B YaCTH CTOMKOCTH K
KIIMMATHYECKUM BHEIIHUM BO3JICHCTBYIOIIUM (haKkTopam

I'OCT 15963-79 M3nenus 3MeKTPOTEXHUICSCKUE TSI pAOHOB C TPOITMYECKUM KiumaTtoM. OO0rue
TEXHUYCCKUE YCITIOBUS

I'OCT 16110-82 TpanchopmaTopsl cuiioBbie. TEpMHUHBI U ONIPEACIICHUS

T'OCT 16357-83 Pa3psiAHUKN BEHTUJIbHBIE MIEPEMEHHOTO TOKAa HA HOMUHAJIbHbIE HAMPSIKEHUS! OT
3,8 10 600 xkB. O61me TexHu4IeCKue yCIoBHUs

I'OCT 16504-81 Cucrema rocy1apcTBEHHBIX MCIBITAHUN MpORyKIUH. McnblTaHus U KOHTPOIb
KayecTBa NpoAayKuuu. OCHOBHbBIE TEPMUHBI U ONPEICIICHUS

I'OCT 16772-77 TpanchopmaTopsl U peakTOpbl MpeoOpazoBaTenbHble. OOIUE TEXHUYECKHE
YCIOBHS

I'OCT 20074-83 DOnektpoobopyqoBaHHUE ©  JIJIEKTPOYCTAHOBKUM. MeTon — M3MEpeHHs
XapaKTEePUCTUK YACTUYHBIX Pa3psiioB

IF'OCT 20690-75 DOnekrpoobOpyJOBaHHME TIEPEMEHHOrO0 Toka Ha HampsokeHue 750 kB.
TpeboBaHUs K AIEKTPUIECKON MPOYHOCTH H3OJISIUH

I'OCT 21023-75 TpancdopmaTopbl CHIIOBbIC. MeTOAbl M3MEPEHUN XapaKTEPUCTHUK YACTUIHBIX
Pa3psiIOB MPU UCTIBITAHUSIX HANPSDKEHUEM MTPOMBIILICHHOW YaCTOTHI

I'OCT 22756-77 TpanchopMaTopsl (CUIOBBIE U HAMPSKEHUS) H PEAKTOPHI. MEeTO bl UCTIBITAHUS
AIIEKTPUIECKOH MPOIHOCTH N30SI

3 ONPEOENEHUA

B nHacrosmem craniapTe NpUMEHSIOT CIEAYIOINUE TEPMUHBI.



3.1 Krnacc HampspkeHUsl 3JIEKTPOOOOpYAOBaHUS - HOMHHAJIBHOE MEXKIy(]a3sHOoe HampshHKeHHE
AIIEKTPUYECKOM CeTH, ISl pabOTHI B KOTOPOH MpeaHa3HAuYEHO JIEKTPOOOOPYA0BaHUE.

[Ipumeuanus
1 Knacc nanpspkenust ooMotku Tpanchopmaropa (peaktopa) - mo 'OCT 16110.
2 Knacc nanpsioxenus: Tpanchopmaropa - mo 'OCT 16110.

3 Knaccom HampsiKEeHHUs 3a3€MIIIONIETO JAYTOTacsIero peakTopa CUUTACTCs KIIACC HANpPSKSHUS
0OMOTKH CHJIOBOTO TpaHC(OpMaTOpa WK TeHepaTopa, B HEHTpaib KOTOPO BKIIOYEH PEAKTOP.

3.2 HawuOomnbinee pabodee HaMpsDKEHUE DIIEKTPOOOOPYAOBaHUS - HAWOOIbIIEEe HAINPSHKEHUE
gactoTel 50 I'll, HEOrpaHWYEHHO IJIUTEIHHOE MPHUIIOKEHHE KOTOPOTO K 3a)KUMaM pasHbIX (a3
(TIOJTFOCOB) IIEKTPOOOOPYIOBAHHUSI IOYCTHMO TI0 YCIIOBHSM PabOTHI €T0 U30JISIIIHH.

[Ipumevanne - Hawmbosbmee pabodee HampspKeHHE HIIEKTPOOOOPYIOBaHHS HE OXBATHIBACT
JOMYCTUMBbIE JUIS €ro H30JSIUN KpPaTKOBPEMEHHBbIE (JUITMTEIBHOCTHIO 10 20 C) MOBBIIICHHS
HaIpsDKCHMS] B aBApUUHBIX YCIOBUSX M MOBBINIEHUS HanpspKeHus: yactotor 50 ' (yMTeabHOCThIO
110 8 4), BOBMOKHBIE TP ONIEPATUBHBIX KOMMYTALIUSAX, YKa3aHHbIE B IPUIIOKEHUH b.

3.3  DnexkTpooOOpylOBaHME C  HOPMaJbHOM  M3OJsLMEH -  DJIEKTPOooOOpyIOBaHHE,
NpeIHA3HAYCHHOE [UIsl TIPUMEHEHHS B DJIEKTPOYCTAHOBKAX, IOJIBEPTAIONINXCS BO3JCHCTBHIO
IPO30BBIX MEPEHAIPSKEHUH MPU OOBIYHBIX MEPAX TPO303aIUTHI.

3.4 DnektpoobopyaoBaHue ¢  OOJNETYeHHOM  HM3OMSIUEH -  3JIEKTPOOOOpyIIOBaHHE,
npeHa3HAaYeHHOe JUIS TPUMEHEHUS TOJNBKO B  3JIEKTPOYCTAHOBKAX, HE MOJBEPKEHHBIX
BO3/ICHCTBHIO TPO3OBBIX NEPEHANPSIKEHUH MM B AJIEKTPOYCTAHOBKAX, B KOTOPHIX T'PO30BBIC
NepeHanpspkeHusT He TPEBBINIAI0T aMIUIUTYAHOTO 3HAYEHUS HCIBITATeIbHOIO KPAaTKOBPEMEHHOTO
(OTHOMHHYTHOTO) TIEPEMEHHOTO HANPSKEHHUS.

3.5 Buytpennsis uzonsanus - no 'OCT 1516.2.
3.6 Buemnss uzomsius - no 'OCT 1516.2.

3.7 YpoBeHb HM3OJSIUH 3JEKTPOOOOpYyIoBaHUS (B T.4. OOMOTKH, HEWTpasii OOMOTKH H T.I.) -
COBOKYITHOCTh HOPMHUPOBAHHBIX HCIBITATEILHBIX HANPSHKCHUH, YCTAHOBICHHBIX B CTAaHAAPTE LIS
UCTIBITAHUI BHYTPCHHEH W BHENIHEH W30JSIUU JAHHOTO JJIEKTPOOOOpYHOBaHHS (OOMOTKH,
HEUTpaJIX ! T.I1.).

3.8 HopmupoBanHoe ucnbiTatenbHoe Hamnpsbkenue - o FOCT 1516.2.

3.9 DnekTpuueckas ceTh ¢ M30JUPOBAHHON HEUTpPablO - CETh, HEHTpaldb KOTOPOW HE HMEET
COCMHEHUS C 3eMJieil, 3a HCKIIOUYEHHEM MpUOOPOB CUTHAIM3AIMH, HU3MEPEHHs W 3allUThl,
MMEIOLIMX BECbMa BBICOKOE COIPOTHUBIIEHHE, WM CETh, HEUTpaIb KOTOPON COEAMHEHA C 3eMJIEH
gyepes JAYyTroracsiifii peakTop, HHIYKTUBHOCTh KOTOPOTO TaKOBA, YTO MPH OJHO(PA3HOM 3aMbIKAaHHH



Ha 3€MJIFO TOK p€aKTOopa B OCHOBHOM KOMIICHCUPYCT €MKOCTHYI COCTABJIAIOIIYIO TOKA 3aMbIKAHUA
Ha 3EMJIIO0.

3.10 Dnektpuyeckas CeTh C 3a3€MJICHHON HEUTpasblo - CeTh, HEHUTpajdb KOTOPOU COeAMHEHA C
3eMJIel HariyXxo WIHM 4epe3 Pe3UCTOp WM PEaKTOp, CONMPOTUBICHHE KOTOPBIX TOCTATOYHO MaJo,
YTOOBI CYIIECTBEHHO OTPAHUYHUTH KOJIeOaHUsI IEPEXOJHOTO MpoIecca U 00eCIeYnTh 3HaUeHUE TOKa,
HEOOXOAMMOE JIJIsl CEJISKTUBHOM 3aIIMTHI OT 3aMBIKaHUS Ha 3eMITIO.

[Ipumeuanue - CTeneHp 3a3eMIICHUS HEUTpPadu CETH XAapaKTEPU3YETCs HAMBBICIIMM 3HAYEHUEM
Ko3(pUIMEeHTa 3aMbIKaHMS Ha 3€MJII0 JUIsI CXeM JaHHOM CeTH, BO3MOXHBIX B YCIIOBHUSX
JKCILTyaTalUH.

3.11 KoaddummeHT 3amMbIKaHUsI HA 3eMJIIO - OTHOIIEHHE HATPSDHKEHHSI HA HETTOBPEKACHHOM (hase
B paccMaTpuBaeMOil TOuYke Tpex(ha3HOW IIEKTPUUECKOH ceTh (OOBIYHO B TOYKE YCTAHOBKH
ANIEKTPOOOOPYAOBaHUS) TPU 3aMBIKAHUM Ha 3€MIII0 OJHOW WM JBYX Jpyrux (a3 x dazHomy
HANPSDKEHUIO pabodveil 4acTOThI, KOTOPOE YCTAaHOBHWIOCH OBl B JIaHHOW TOYKE MPHU YCTPaHCHHUH
3aMBbIKaHMSL.

[Mpumeuanue - Ilpu onpenenenun xo3dduimenTa 3aMblKaHUS HA 3€MJII0 MECTO 3aMBIKaHHS H

COCTOSIHUE CXEMbI DJICKTPHUUECKOW CEeTH BBIOMPAIOTCS TaKUMH, KOTOpBIE JAlOT HauOoIblIee
3HaueHne KorpuIMeHTa.

3.12 TunoBble UCTBITAHUS U3OJIALIMU SJIEKTPOOOOPYIOBAHUS - UCTIBITAHUS SJIEKTPOOOOPYA0BAHUS
JAHHOTO THUIA Ha COOTBETCTBUE €r0 M3OJIAIMU BCeM TPeOOBaHHSIM, YCTAHOBJICHHBIM TEXHUYECKOMN
JIOKyMEHTAIMeH, MPOBOAUMBIE IOCJIE OCBOCHUS TEXHOJIOIMH €r0 MPOU3BOACTBA WM (YaCTUYHO WU
MOJTHOCTBIO) TIOCJIE HM3MEHEHWH KOHCTPYKLHWH, MPHUMEHSEMBIX MAaTE€pPHaJOB WM TEXHOJOTHH
MIPOM3BOCTBA, MOTYIINX CHU3UTH IEKTPUUECKYIO TPOYHOCTD U30JISIIIHH.

3.13 Tlepuoanueckue UCTIBITAHUS U30JISIIHH 3J1eKTpoodopynoBanus - mo [OCT 16504.

3.14 TlpueMocaaToYHbIC UCTIBITAHUS U30JISLIUU ATEKTpoobopyaoBanus - mo 'OCT 16504

3.15 O6MoOTKa ¢ MOJHOW M30JSLMEeH HeHTpaiau - OOMOTKAa C YPOBHEM H3OJIALIMM HEUTpaiH,
PaBHBIM YPOBHIO U30JISIMU JIMHEHHOTO KOHIIA OOMOTKH.

3.16 OOMOTKa C HEMONHOW W30JSAIMeH HEHTpaau - OOMOTKAa C YPOBHEM H3OJSIIIUM HEHTpain
0oJiee HU3KUM, YeM YPOBEHb U30JISIIIUY JIMHEHHOTO KOHIIA OOMOTKH.

3.17 CropoHna BbICIIEro (CpeaHero, HU3IIEro) HanpspkeHus Tpanchopmatopa - mo FOCT 16110.

3.18 Cropona HeWTpasii OOMOTKHM TpaHCPOpMaTopa - COBOKYIMHOCTh TOKOBEIAYIUX 4YacTeH,
MPUCOCTMHEHHBIX K 3KUMY HEHUTpalii U OJvKaiiield K HeUTpaTbHOMY KOHILY YaCTH OOMOTKH.

4 ObWME TPEBOBAHUA



4.1 Buapl UCTIBITaTENbHBIX HAPSYKEHUH

4.1.1 YcranaBnuBaroTcs CJICAYIOIIMEC HOPMHUPOBAHHBIC HCIBITATCIIBHBIC HAIIPSIKCHUA (;[anee -
HUCIIBITATCIIbHBIC HaHpH)KeHI/ISI) U301 3J'I€KTpOO60py,Z[OBaHI/IﬂZ

- HaMpsDKEHUS TPO30BBIX UMITYJIBCOB (110 4.5);

- HaMpsDKEHUsT KOMMYTAI[MOHHBIX UMITYJIBCOB (110 4.6);

- KpaTKOBPEMEHHbIE TIEpEeMEHHbBIE HanpsoKeHus (1o 4.7):
oHOMUHYTHOE (110 4.7.2a) 1 nipu 1m1aBHOM Tojibeme (1o 4.7.20);

- JUTUTEIbHOE TIEPEMEHHOE HampshkeHue (1o 4.8);

a TaKke TpeOOBAHMUS:

- K U30JISIIIMK Ha CTOMKOCTH B OTHOIICHHUH TEIIIIOBOTO 1MPpo0ost (1o 4.9);

- K M3OJSIIMU B OTHOIIEHWW OTCYTCTBHUSI YaCTHYHBIX paspsgos (mo 4.10, 5.8, 7.5, 10.5, 12.3.2,
13.1.10);

- K BHEITHEH M30JIAIIMHA B OTHOIIIEHUH OTCYTCTBHUSI BUIUMOUM KOpOHBI (110 4.11);
- K JUIMHE yTH YTEUKHU BHEIIHEeH n3omsiuuu (mo 4.12);

- JIOTIOJTHUTETBHBIC K HW30JLIUH DJIEKTPOoOOOpyaoBaHMs KiaumaTudeckux wucrmonHeHuin T, TC,
KaTeropuii pazmenienus 1, 2, 3 u 4, a Takxe kmuMarndeckux ucrnonnenut Y, Y XJI, XJI, kareropuu
pasmemenus 2 (o 4.13).

4.1.2 WMomsauus obmorok HH ¢ HOMuHanpHBIM HampsbkeHueM Hike 3 KB chiioBbIx
TpaHc(hOpPMATOPOB, BTOPUYHBIX OOMOTOK TpaHC(HOPMATOPOB HANPSHKEHUS W TOKA, CUTHAIBHBIX
00OMOTOK JIyroracsliix PeakTOpPOB, HM3OJAIMS HEHTpasin OOMOTOK CHJIOBBIX TpaHC(HOpMAaTopoB,
TpaHCc(OPMATOPOB HANPSDKEHUS M IIYHTHPYIOIIUX PEAKTOpOB, HE JOMycCKamwmas padoTy cC
pa33eMJICHHEM HEWUTpali, a TaKXKEe W30JIALHUS Iened ymnpaBicHHs, OJOKMPOBKH W CUTHATU3AIUH
TpaHc(hopMaToOpoB, PEAKTOPOB W amIapaToB JODKHA HCIBITHIBATHCS TOJBKO OJHOMHUHYTHBIM
MEPEMEHHBIM HaPSHKEHHEM.

4.1.3 TpeboBanue UCTIBITAHUS HATPSHKCHUSIMHA TPO30BBIX UMITYJIHCOB HE OTHOCHUTCS

- K 3JICKTPOIICYHBIM TpaHCHOpMATOpaM ¢ HOPMATHHOW M3OJISIIIMEH KIIacCOB HANpPsOKEHUS OT 1 10
15 kB Bkm104.;

- K mpeobOpaszoBarenbHbIM TpaHchopmaTopam, mis kKoTopeix 1mo ['OCT 16772 nHe tpebyercs
MPOBEJCHUS UCTIBITAHUI HANIPSDKEHUSIMHU TPO30BBIX UMITYJIBCOB.

4.2 Knaccel HallpspKEeHUs 3J1eKTpoo00py 10BaHUS



4.2.1 Hacrosiumii ctaniapT yCcTaHaBIMBAET TPEOOBAHUS K AJIEKTPUUYECKON MPOYHOCTU U3OJISIIIUN
ANEKTPOOOOPYIOBAaHUSI KJIACCOB HAIpPSKEHUS, YKa3aHHBIX B Tabnuue 1, mpenHa3Hauye€HHOTO s
paboThl B AJMEKTPUYECKHX CETSIX C HOMHHAJIHHBIMHU M HAHOOJBIIMMH JUTUTEIBHO JOIMYCKAeMBIMHU
pabounMu HampsHKESHUSMHU, YKa3aHHBIMU B Ta0uuie 1.

Tab6muma 1 - Kimaccel HanpspKeHUs 2JIEKTpOooOOpyI0BaHMS

B xumosossTax

Kitacc HawuOomnsiee HomunansHoe HawuOospIree 1mrensHo
HAMPSHKCHUS pabouee HaTpsDKEHUE JoIycKaemMoe pabouee
AJIEKTPOOOOPYI0Ba HaTpsDKEHUE ANIEKTPUYECKON | HANPSHKEHHE B AJICKTPUICCKOM
HUS AJIEKTPOOOOPYI0Ba cetn CeTH
HUS
1 1,1 1,0 1,1
3,0 3,5
3 3,6 3,15 3,5
3.3 3,6
6,0 6.9
6 7.2
6.6 7,2
10,0 11,5
10 12,0
11,0 12,0
13,8 15,2
15 17,5 15,0 17,5
15,75 17,5
18,0 19,8
20 24,0 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 5250
750 787,0 750,0 787,0

[Ipumeuanue - Hactosimumii crangapT pacupocTpaHseTcs Takke Ha n3osuuio cropoH CH u
HH (knmaccoB HampspkeHHWs, yKa3aHHBIX B TaOnume 1) CHIOBBIX TpaHC(OPMATOPOB, KIACC
HarnpspkeHus: 00MOoTKH BH KOTOpBIX oT/iMuaeTcst oT yka3aHHBIX B Tabmute 1.

422 B HacrosmeMm cTaHmapTe TpeOOBaHUS K DJICKTPUUECKOW MPOYHOCTH HM3OJISIHH
ANEKTPoOOOPYyI0BaHUS KiIaccoB HampsbkeHus oT 1 mo 35 kB ycTaHoOBieHBI HCXONsl W3 €ro
npeaHa3HA4YeHUsT JUIsi pabOThl B DJIEKTPUUYECKOW CETH, HEUTpaldb KOTOPOW MOXKET OBITh Kak
3a3eMJICHHOM, TaK M U30JIMPOBAHHOU (KO3(PPUIIMEHT 3aMbIKaHMs Ha 3eMJIl0 He Bhime 1,73), a mns
KyaccoB HampspkeHus ot 110 o 750 kB HelTpanb 35ieKTpuyecKoit CeTH A0KHA ObITh 3a3€MJICHHOMN
(ko3¢ unmeHT 3aMBIKaHUs Ha 3eMITIO He Bbime 1,4).

4.3 Y4eT BBICOTEI YCTaHOBKHU HaJl YPOBHEM MODPS U TEMIICPATYPbl OKPYKAIOIIECTO BO3yXa

4.3.1 HopMmupoBaHHBIE WCIBITATEIbHBIC HAMPSKEHUS BHEIIHEH W30JISIIIUK, YKa3aHHbIC B
HACTOSIIEM CTaHAapTe, YCTAHOBJICHBI JUISl 3JIEKTPOOOOPYIOBaHHS, MPEIHA3HAYSHHOTO JIJIsl pabOTHhI
P HOMHMHAJBHBIX 3HAUYCHUAX KIMMaTUdeckux ¢akrtopoB BHemHen cpeapl mo 'OCT 15543.1 u
I'OCT 15150 gns knumatuueckux ucnonanenud Y, YXJI, XJI, T, TC, kateropuii pazmeienus 1, 2,
3 u 4, pu 3TOM:

- BBICOTA YCTAHOBKH HaJl ypoBHEM Mops He 6osiee 1000 m;

- BepxHee paboyee 3HAUCHUE TeMIIepaTypbl OKPYKAIOIIEro BO3AyXa ISl AIEKTPOOOOPYIOBAHUS
KaTeropuii pasMenieHus 3 U 4 u i 3JIEKTPOOOOPYIOBAHUS KATETOPUHU Pa3MEIICHUS 2 BHYTPH
o6onouku KPY, KPYH, KTII u s5xpanupoBaHHBIX TOKOIIPOBOIOB JOJDKHO OBITH He BbItIe 45 °C.

JIONOJIHUTENBHOE OTpaHHUYEHHUE 3HAaYEHUH KIMMaTHYECKUX (DPaKTOPOB B NpejiesiaX JOMyIEHHUH Mo
I'OCT 15543.1, ecnu 3T0 HEOOXOAMMO, JODKHO OBITh YKa3aHO B CTaHIApPTaX WM TEXHUUYECKHUX
yCIIOBUSIX (J1ajiee - CTaHJapTax) Ha 3J1eKTpooOOPYJ0BAHNE OTAEIbHBIX BUIOB.

4.3.2 JIns snexTpooOopy10BaHMsl, PEAHA3HAYCHHOT' O /Ul pabOThl Ha BHICOTE HaJ YPOBHEM MOps
ot 1000 no 3500 M, ucneITaTeNbHbIE HANPSKEHUS TPO30BBIX M KOMMYTAL[MOHHBIX MMITYJIbCOB U
KpPaTKOBPEMEHHOE II€PEeMEHHOE Ul BHEIIHEH H30JSIIMM B CyXOM COCTOSHHM, a TaKxke JUIs



BHYTPEHHEH W30MSAIMHM CYXHX TpaHC(OPMATOPOB U PEaKTOpoB (KpoMe TpaHcHOpMATOpOB U
PEaKTOPOB C JIUTOW U30JISAIUEN) TOJKHBI OBITH ONPEeNIeHbl YMHOKEHUEM YKa3aHHBIX B HACTOSIEM
CTaHJapTe UCHBITATENIbHBIX HANPsOKEHUH Ha KoaddureHT Xj, BIYMCIsIEMBbIil o popmyie

_
"

'I_
1" 10000

Kl-

rae A - BbICOTA yCTAaHOBKH 3JIEKTPOOOOPYAOBAHUS HAJl yPOBHEM MOPSI, M.

4.3.3 st amexkTpooOopyI0oBaHUS KATETOPUHU pa3MelieHus |, mpeaHa3HaueHHOro JUIst paboThl Ha
BbIicOTE Haja ypoBHeM Mops oT 1000 go 3500 M, ucnblTaTenbHbIE HANPSKEHUS KOMMYTAILIMOHHBIX
UMITYJIBCOB U KPATKOBPEMEHHOE MEPEMEHHOE ISl BHEITHEH M30JISINUU TIOJ IOKIEM JTOJIKHBI OBITH
oTpesieNIeHbl YMHOXEHHEM YKa3aHHBIX B HACTOSAIIEM CTaHIAPTE HCIBITATEIbHBIX HANPSKEHUN Ha
koapdunent Kg, BEIUUCIAEMBIH 110 popmyiie

Ky =14 05(K; - 1),
rne K - xosddunuent, onpenensemslii no 4.3.2.

4.3.4 J1ns anexTpooOopyoBaHMs KaTeropuil pasmerneHus 3 u 4, a Takxke dJEeKTpooOopy10BaHUS,
pa3meniaemMoro BHyTpu obOonouku HerepmetnuHbix KPY, KPYH u KTII wnm skpaHupoBaHHBIX
TOKOTIPOBOJIOB, TPEAHA3HAYEHHBIX Ui PaOOThl MpH BEpXHEM pabodyeM 3HAYCHHUU TEeMIIepPaTypbl
OKpY’Karolero Bo3ayxa Boime 45 °C, UCHbITaTeNbHbIE HANIPSKEHUS TPO30BBIX U KOMMYTAIIMOHHBIX
HMITYJIbCOB M KPAaTKOBPEMEHHOE IIEPEMEHHOE JIJIsl BHEIIHEN M30JISUU B CYXOM COCTOSIHUH, a TaKkKe
JUIS. BHYTPCHHEW W3OJSIIUHM CyXHUX TPaHCPOPMATOPOB M PEAKTOPOB (Kpome TpaHCHOpPMATOpOB H
PEaKTOPOB € JIUTOM U30JIsALMEI) TOJKHBI OBITH ONPEIEIeHbl YMHOKEHHEM YKa3aHHbBIX B HACTOSAIIEM
CTaH/apTe UCIIBITATENIbHBIX HANpshkeHui Ha kodpduuuent Ky, BeIuucaseMslii o popmyie

-1+ T8
300

rae T - BepxHee pabouee 3HAUCHUE TEMITEPATyphl OKPYKaIoero Bo3ayxa, °C.

[Ipumeuanne - B ciiydae ucmbITaHusi yKa3aHHOTO B HACTOSIIEM ITyHKTE 3JIEKTPOOOOPYIOBAHUS
Opu  TEMIEpaType  OKpPYKAloIIero  BO3[AyXa, paBHOW  YCTAaHOBJICHHOMY [UIS  3TOTO
3JIEKTPOOOOPYAOBAaHUSl BepXHEMY pabodeMy 3HAUEHHUIO TEMIepaTypbl OKPYXKaroIlero BO3ayXa,
yKa3aHHas MoMpaBKa K 3HAYEHUIO UCTIBITATENbHBIX HAMPSDKEHU HE BBOJIUTCSL.

4.4 Yaet aTMOC(EepHBIX YCIOBUH MPHU UCTIBITAHUN BHEIIHEH H30JISIIUN

4.4.1 B HacTOAIIEM CTaHIAPTE MCIBITATEIbHbIC HAMPSOIKCHHUS BHEIIHEH WM30JSIIHMUA YKa3aHbl JUIs
HOPMAaJIbHBIX aTMOC(HEpHBIX YCIOBHMA NpH HCTbITaHuU: atMochepHoe masierne 101300 Ila (1013

Mb6ap, 760 MM pT. cT.), Temneparypa Bozayxa 20 °C, abcotoTHas BIaXHOCTh Bo3ayxa 11 r/m 3.



4.4.2 Ecnu atMoc¢epHbIe yCIOBUS MPU UCTBITAHUN BHEUIHEH M3O0JSIHU 3IEKTPOOOOPYIOBAHUS
OTIIMYAIOTCA OT HOPMAJbHBIX, TO MCIIBITATEIbHbIE HANPSDKEHUS TI'PO30BBIX M KOMMYTAllMOHHBIX
UMITyJIbCOB U KpPaTKOBPEMEHHOE I€PEeMEHHOE HaIpsKEHHWE JIOJDKHBI ObITh HPUBEAEHBI K
aTMOC(EpHBIM YCIOBUSIM ITpH UcnbITaHUU B cooTBeTcTBUU ¢ 'OCT 1516.2, pa3nen 4, ymMHOXKEeHHEM
Ha KO3 (OUIIUCHT TIPUBEICHHS ¥ pprauciennsiii mo TOCT 1516.2, ¢ YCJIOBUSIMH €T0 NMPUMEHEHUS
110 4.4.3 B cily4ae 0JJTHOBPEMEHHOI'O UCTIbITAaHUSI BHYTPEHHEH U BHEIIHEH U30JIALUY.

4.4.3 Vcnosus npuMeHeHus kKodh(UIHEHTa NpHBEAEHHS < MU OJHOBPEMEHHOM MCIIBITAHHH
BHYTPEHHEH U BHEUIHEN M30JISILIUHU TOJDKHBI OBITh CIIEIYIOLIMMU:

a) IIPpU UCIIBITAHUAX HAIIPSIKCHUAMMA I'PO30BBIX U KOMMYTAIIMOHHBIX UMITYJILCOB!

- ectm K €1, To mpuBencHWE MOHKHO OBITH CHACIAHO JUIsI WMITYJIBCOB HAMPSDKEHUS OHOU
MOJIAPHOCTH (TOM, TIPU KOTOPOH MPOYHOCTH BHEIIHEHW W3OJISIUU OIEHWBAETCS KaK HaWMEHbIIas);
JUTSL AIMITYJTLCOB JpyTroi mossipHoctn K =1;

- eciu K »1, To mpuBeneHHE AODKHO OBITH CHENAHO JJIi MMITYJIbCOB HampsDKeHHs 00enx
MOJIAPHOCTEH; ecii pacueTHoe 3HaueHne K > 105, To nowken npuaumarbes K =105,

0) IpH UCIIBITAHUSX KPATKOBPEMEHHBIM MEPEMEHHBIM HAIMPSDKEHUEM MPUBEACHNUE JTOKHO OBITh
CIICJIAHO, €CITU TPU HCTIBITAHUU B CYXOM COCTOSHMM X Haxomutcs B mpenenax 0,95-1,05, a mpu
UCHBITaHUK 10T TokaeM He mpesbimaeT 1,05. Ecnmn X 2105, To nomken npunumarbes & =105 ;

eciin K € 0,95, TO Ipu UCIIBITAHUU B CYXOM COCTOSIHMM JIOJKHO MPUHKUMaThes 3HaueHne K =095 ,

a IpU MCHIBLITAHUH TIOJL JI0K/IEM - pacueTHoe 3HaueHue &, onpenensemoe mo 4.3.3.

4.5 UcnplTatenbHble HAMPSKEHUS TPO30BbIX UMITYJIHCOB

4.5.1 HcnblTaTenbHble HAMpPsDKEHHs] MOJHOTO M CPE3aHHOTO T'PO30BBIX HMITYJIbCOB JIOJKHBI
MIPEJICTAaBIATh COOOH, COOTBETCTBEHHO, CTAHIAPTHBIC TIOJHBIM W CPE3aHHBIA TPO30BBIC WMITYJIHCHI
Harnpspkerust o ['OCT 1516.2 ¢ makcuManbHBIME 3HAYCHUSIMH, YKa3aHHBIMU B Tabumax 2-6, 9, 10
u nyHkTe 5.1.3 HacTodiero crangapra.

4.5.2 Tlpu UCHIBITAHUU JIOJKHBI IPUMEHSITHCS

a) Uil BHEHNIHEW W30JIALMU  BJIEKTPOOOOpYAOBAaHUS M Ul BHYTPEHHEH  H30JSILMU
TpaHc(hOPMATOPOB TOKA U AIIMAPATOB - UMITYJILCHI TIOJOKUTEIBLHOW U OTPHUIIATEIIBHOH MOJISIPHOCTH;

0) U1 BHYTpPEHHEH H30JSLIMU CHJIOBBIX TpaHC(POPMATOpOB, TpaHC(HOPMATOPOB HAMpPSLKEHHS,
pPEaKTOPOB U KOHJIEHCATOPOB CBA3H - UMITYJIbChI OTPULIATEIEHOM MOJIIPHOCTH.

4.5.3 Meroabl HMCHBITAHUN H3O0JIALMH TPO30OBBIMU HMMITYJbCAMU M KPUTEPUHU BBIACPKUBAHUS
vcnbiTanust TokHBI cooTBeTcTBoBaTh ['OCT 1516.2, pasnenst 4 u 5, a Takke cTaHjaapTaMm Ha
AEKTPOOOOPYI0OBAaHUE OTICITHHBIX BHIOB.

I[OJDKHI)I MPUMCHATBHCA CICAYIOIUEC METOIbL HUCIIBITAHUM:

a) JUIsl BHYTPEHHEHW H3OJISIUU AJIEKTPOOOOpYI0BaHUS (KpOME Ta30HAIOJIHEHHOTO) - 3-yIapHBIi
METOJI;



0) Ul BHEITHEH M30JISIIUH JIEKTPOOOOPY0BAaHUS Y BHYTPCHHEW M3OJISIIMUA Ta30HAMOJIHEHHOTO
ANIEKTPOOOOPYAOBaHUS - 1 5-yIapHbIil METO/I.

Jlyis BHEWIHE#H M30JISIUMU CHIIOBBIX TPAaHC(HOPMATOPOB U MEXKIYy KOHTAKTaMU OJHOTO U TOTO JKE
MOJIIOCA Pa3beAMHUTENCH M TPEeIOXpPaHHUTENeH NMpH BBIHYTOM NAaTPOHE JOMYCKAETCS MPUMEHSTH
BMECTO 15-yIapHOro MeToJ MOJIHOTO pa3psla; IpH 3TOM BBIAEPKUBAEMOE C BEpOSTHOCTBIO 90%
HaNPsHKEHUE JJOJDKHO OBITh HE MEHBIIIE COOTBETCTBYIOIIETO UCTIHITATEILHOTO HATIPSKCHHS.

454 VcnbiTaHue BHYTPEHHEHM ¥ BHEIIHEW M30JALIMU CUJIOBBIX  TPaHCPOPMATOPOB,
TpaHc(OpPMATOPOB  HANpPsDKEHHs, TpPaHCPOPMATOPOB TOKAa, pEAKTOpPOB, BBIKIOYATENEH U
KOHJICHCATOPOB  CBSI3M  HANPSDKEHUSIMH  TPO30BBIX ~ HMMITYJIBCOB  JIOMYCKA€TCS  MPOBOJIUTH

OIHOBPEMCHHO. HpI/I 3TOM OOJI?KHBI OBITH YAOBJICTBOPCHDBI Tpe60BaHI/I$I, MMPpEABABIACMBIC KaK K
BHyTpeHHeﬁ, TaK U K BHEIIHEH 30U B OTHOLICHUU IMOJIIPHOCTH, YUCIId HMIIYJIBCOB WU HX
MAaKCUMAJIBHOI'O 3HA4YCHUA, KOTOPOC OOJIKHO OBITE IPUHATO HauOOJILIIUM U3 ABYX 3Ha‘IeHHﬁ,
HOPMHPOBAHHBIX JIA BHYTpeHHeﬁ U BHEIIHEH 30U, ¢ YyU4CTOM IIOIIPAaBKH Ha aTMOC(l)epHBIG
ycJjioBUs TP UCTIBITAHUU.

4.5.5 HWcnelTaHue W3O0JIATOPOB, pa3beAUHUTENCH, KOPOTKO3aMbIKaTeleH, 3a3eMIINTENEH,
npenoxpanutenei, KPY, KTII wu 53KpaHHpOBaHHBIX TOKOIPOBOJOB  HCIIBITATEIbLHBIMU
HaNPsHKEHUSIMU TPO30BBIX MMITYJIBCOB IO METOJY, YKa3aHHOMY JUIsl BHEIIHEH M30JISLMHU, SBISETCS
OJIHOBPEMEHHO MCIBITAHUEM JIEKTPUUECKON MPOYHOCTH X BHYTPEHHEN U30JISLIUY.

Tabnuua 2 - HopMmupoBaHHBIE HCIBITATENbHbIE HANPSDKEHUS 3JIEKTPOOOOPYIOBAaHUS KIIACCOB
HanpsbkeHus ot 3 10 35 kB ¢ HopManbHOH n30sALUel

HanmeeHH;[ B KMJIOBOJIbTAax

UcnpiTarenbHoe HaNpsoKeHUE BHYTPEHHEH W BHEIITHEW H30JISIITUN
TPO30BOTO UMITYJIbCA KpaTKOBpEeMEeHHOE (OAHOMHHYTHOE) TIEpEMEHHOE
MIOJIHOTO CPE3aHHO B CYXOM COCTOSTHUH noJt
ro oK IeM ™ **
Knac| VYpo | Dnekrpo- | Mexay | Tpancho | Onekrpo- | Cunossl | Mexay | Dnektp | Mex
c - |00opyaoBa | KOHTaK- p- 000pyI0BaHH e KOHTaK- o- -
HaI- | BeH - TaMU | MaToOpbI e tpancho| Tamm | obopy- | Iy
pi- | b HUE pa3ben | CHJIOBBIE | OTHOCHTEIIBH p- pa3benu- | JOBaHU | KOH-
Ke- |M30-| OTHOCHU- u- U Hampsi- 03eMJIM | MaTOPbI, | HUTEIIEH, e TaK-
HUS | Js- | TENbHO | HUTEJE | JKEHHUS, (kpome IIYHTH- | IPEJOX- | OTHOCH | TaMH
12078 3eM- i, ITYHTH- CHJIOBBIX | pyIOIINE | PAHUTEIN - npe-
* T H NPEIoX | pyIoLIe TpaHc- W JIyro- | el U | TeIbHO | 10X-
MEX]y - peakrtopsl | popmaTopos, | racsmme | KPY ¢ | 3emnu |panu
¢dazamMu | paHM- | OTHOCH- | MACJSHBIX | pEaKTOp | ABYMs u -
(mo- TeNel M| TEeTBbHO | PEaKTOPOB) U BI paspel- | MEXIy | TEye
mocamu)* | KPY ¢ | 3emim 1 | MEXIy MOJIIO-| OTHOCH- | BAMHU Ha | TIONIO- | |
*,MEXIY | IBYMSI | MEXIy camu**, TENBHO | TOJIOC | camu™**




KOH- paspsl- | dazamu™® MEXITY 3eMJI U ,
TaKTaMH | BaMu * KOHTaKTaMU | JPYyTUX MEXIY
BEI- Ha BBIKJIIOYaTEIE  OOMOTOK KOHTAaK-
KJIFOYAaTeIl | IOJIIOC u KPY ¢ TaMH
el OJJHUM BBIKJIIO-
n KPY ¢ pa3pbIBOM Ha yaresne
OTHUM MOJIFOC 171
pa3pbIBOM
Ha IOJII0C
1 2 3 4 5 6 7 8 9 10
a 40 46 50 10 10 12 10 12
§) 24 18 28
6 a 60 70 70 20/28**** 20 23
20 23
§) 32 25 37
10 a 75 85 90 28/38**** 28 32
28 38
§) 42 35 48
15 a 95 110 115 38/50%*** 38 45
38 45
§) 55 45 63
20 a 125 50 50 60
145 150 50 60
§) 65 55 75
a 60 60 70
24 150 165 175 60 70
§) 75 65 90
27 a 170 190 200 65 65 85
65 75
§) 80 70 95
a 80 80 95
35 190 220 220 80 95
0 95 85 120

* YpoBeHb M30ISILUU a - JUISL AJIEKTPOOOOPYAOBaHUS ¢ OyMaKHO-MACISTHOW M JIUTOM
u3onAnuen, pa3paboTaHHOrO ¢ TpeOOBaHMEM IMIPOBEPKM H30JIALIMM Ha OTCYTCTBHE
YaCTUYHBIX pa3psnoB 1o 4.10, misi oCTaTIbHOTO 3JIEKTPOOOOPYIOBAHUS - YCTaHABIUBACTCS
10 COIJIAIIEHUIO MEXJy HM3rOTOBHUTEIEM M IMOTpeOUTENEeM; YPOBEHb HM30JSILUU O - s




ANIEKTPOOOOpYAOBaHUSA, pa3paboTaHHOr0 0Oe3 TpeOOBaHUS TMPOBEPKH H3OJSAIMM Ha
OTCYTCTBHUE YaCTUYHBIX Pa3Ps/IOB.

*% ]l aneKTpooOopyaoBaHuUs TPeX(PazHOTO (TPEXIIOIIOCHOTO) UCTIOTHEHHS.

*k%x Il 2MeKTpoOOOpYAOBAaHMS KATETOPHHM pa3MmemieHus 1 (KpoMe  CHIIOBBIX
TpaHC(HOPMATOPOB U PEAKTOPOB).

kk¥% B 3pameHaTeNle yKa3aHbl 3HAYCHHs] JUISI OMOPHBIX HM30JIATOPOB KaTeropuid
pasmenienus 2, 3 u 4; B YUCIUTEE - TSI OCTATBHOTO JIEKTPOOOOPYI0BAHUS.

Tabmuua 3 - HopMupoBaHHBIE HCHBITATENIbHBIE HAMPSDKEHUS 3JIEKTPOOOOPYAOBAHMS KJIACCOB
Hanpspkenus ot 110 o 220 kB

B xmioBoabTax

HcnwiTarenbHoe HaNpsoKeHNE BHYTPEHHEH W BHEIITHEW U30JISIITUN
I'pPO30BOI0 UMITYJIbCa KpaTKOBpEeMEHHOE (OTHOMHHYTH
epeMEHHOe
HIOJIHOTO Cpe3aHHOTO B CYXOM COCTOSIHUH U TIOJ JTOMKIG
Cuno- | Tpanc | Tpan | M30- | Bel- | Bel- | Pa3s | Cuno- | Dnek- Tpanchopm | M3omns-
Knac| BeIe - C- | JATOPHI |KJIO- | KO | - | BeIe | Tpo- | CuioBbie a- TOPHI
c | tpaHc |dopma| dop- Yya- | - |egu- TpaHC | Mar- | TpaHchopMa TOpBI HAIps-| OTHOCH-
Ham- | - - Ma- TENW | Ya- | HU- - HUT- - KEHHUSI U | TEIBHO
ps- | opm | TOpEI | TOpHI c |tenu|Tenu| GopM | HbIE TOPHI, TOKa, 3eMJITH
&Ke- | a- |Hamps-| TOKa, noBsI| 0e3 | a- |TpaHC| IIyHTH- | KOHJEHCATO
HUS | TOPBI, | )KEHUS | arma- - | moB |mpe- | TOpHI, | - pyromue PBI CBSI3H,
HIYHT , paThl IIEH- | bI- | I0X- | IIYHT | Op- | peaKTopsl TOKO-
- | KoHme | ** HBIM | IlICH |paHu |  U- Ma- OoTrpaHUYMBa
pyto- | H- ypoB| - - | pyto- | TOpbI -
mye | catop - |HOTO|TenW IIMe | Hamp IOIINE peaK-
peak- | bI HEM | ypOB peak- | - TOpBHI, arma-
TOPBI | CBSA3H, u3o- | - TOPHI | KCHH patbl
TOKO- TS | HA A OTHOCH-
orpaH u | u30- TEJILHO 3eM-
H- JIsl- **,
YUBAIO U MEXTy
- KOHTaKTaMH
ue BBIKJTIOYATE
pe- neun
aKkTop
Bl
OTHOC | MEX]T
n |y da-
TEJIBH | 3aMU




(0]
3€EMJIN
OTHOCUTCJIbHO 3€MJIU U MEKOAY OTHOCUTCJIbH
Mexy (azamu (TIOIHOCAMH) KOHTaKTaMu (o]
3€MJIN U
MEXIY
bazamu
1 2| 3 | 4 5 | 6718 9 |10 11 |12 13 14
110 480 450 | 450/550 | 520 | 450 | 570 550 200 200/230%** | 200/230
sksksk %k sksksk
150 | 550 650 750 | 650 | 790 600 | 750 | 230 | 275 | 275/300%** | 275
%
220 | 750 | 950 | 900 | 950 1050|900 [1100 835 | 1100 | 325 | 395 | 395/440%** | 395
%

* Tlog moxaem - I 3JICKTPOOOOPYIOBaHUS KaTeTOpwH pa3MmenieHus 1 (Kpome CHIIOBBIX TpaHchopm
PEaKTOPOB U M3OJISIIIUU MEXK/Ty KOHTAKTaMH Pa3beIMHUATEICH).

** Jlnsg annmapaToB TPEXIOIIOCHOTO UCIIOMHEHUS - TAKXKE U MEXKIY MOJHOCaMH.

*#%* B 3HaMeHaTese yKa3aHbl 3HAUCHUS JIJIsl BBOJIOB, B YHCIIUTEIIE - JUISL PYTUX H30JSTOPOB.

k4% B 3HaMeHaTelle yKa3aHbl 3HAYCHUS IS HCIBITAHUA B CYXOM COCTOSIHMM amiiapaToB C HEMA
u3oysAnuer 06e3 MPOBEPKH KauecTBa BBIMOJHEHUS W30JSLIUU HA OTCYTCTBUE YACTHUHBIX PA3pPSAIO0B HIU I

JOTIOJTHUTEIBHBIMA METOJIAMH, B YUCITUTEIIC - U OCTATBHOTO AJIEKTPOOOOPYIOBAHUS, @ TAKXKE IS UCIIBITAF
TOXKIIEM.

Tabmuna 4 - HopMupoBaHHBIC HCIBITATENIbHBIE HAMPSDKEHUS 3JIEKTPOOOOPYAOBAHMS KJIACCOB

Hanpspxkerus ot 330 o 750 kB

HaprI}KGHI/IH B KHJIOBOJIbTax

Knac
C Ha-
npsi-

UcneiTaTensHoe HalIpsIXKEHUC BHyTpeHHeﬁ U BHEIIHEH W

T'pO30BOr0 UMITYJIbCa

KOMMYTAIlMOHHOTO MUMITYJIbCA B | K
CYXOM COCTOSIHHH U TIOJ
OXKIEM™ *

IIOJIHOI'O

Cp€3aHHOr0

Vpo | Cun | lllyntu- | EMKOCTHBI

- 0_

pyromiue

€

BEH | BbIC | peakTop | TpaHcdop-

Cuno | lllyaTtu- | Onekrtpo- |Mexay| Mexuay
Mexy - |pytomue obopyzaosa | pazamu | KOHTaKTaMu
KOHTAKTaMH | BBIE | PEAKTOp - CHJIOBBI| BBIKJTFOYA-




xKe- | b |TpaH BI, MaTOPBI TpaH bI, HUE X TeNeW U |1
HUS |M30-| - | DJIEKTPO | HampsKe- C- | DJEKTPO | OTHOCH- | TPaHC- pa3b-
ns- | cdop - HUS, dop- - TenbHO | popma- |eauHUTENeH
UM | - | MarHuT-| TpaHC- Ma- | MarHUT- | 3E€MJIH | TOPOB
* | ma- | Hble |dopmarop TOpPBI| HBIC (BHYT-
TOpBI| TpaHC- | Bl TOKAa, TpaHc- peH-
dbopma- | m30IISI- hopma- HSS
TOPBI TOPBHI, TOPBI n30-
Harnps- anmna- Hanps- JISIUST)
KEHUS parsl, KEHUS
KOH-
JICHCATOp
bI CBSI3H
ra3o- | pasb- 0
HATOJH | €IMHU 1
I/I_ -
TEJbHBI | TEJIEH
X
BBIKJTIO-
yaTesen
1 2 3 4 5 6 7 8 9 10 11 12
330 | a | 950 1050 1255 1050 | 1175 850 1275 950
6 1050 1175 1380 | 1450 | 1150| 1300 950 1425 1245
500 | a 1300 1425 1425 | 1725 [ 1400| 1550 1050 1575 1330
6 (1550 1675 1550 1550 | 2050 | 1650| 1800 1230 1845 1660
750 | a |1800 1950 1950 | 2250 | 1950 2100 1425 2400 |2000/1675*
sksksk
6 (2100 2250 2100 2100 | 2400 {2250 2400 | 1550/1675| 2550 |2250/1800%* | 8
sksksk Hokok

* YpoBeHb M30JISIHMH a - TIPU MPUMEHEHUH JUIS 3aIIUThI orpannunteneit nepeHanpsykenus (OITH); ypose
BEHTUJIbHBIX Pa3psAHUKOB.

** Tlom mokmeMm - IUIS JIEKTPOOOOPYIOBAHUS KATETOPUH pa3MenieHuss 1 (KpoMe CHIIOBBIX TpaHC(HOpPME
MEXIy KOHTAaKTaMH pa3beINHUTEICH).

*#* B 3HaMeHaTese yKa3aHbl 3HAUEHUS /IS IIYHTUPYIOLIUX PEAKTOPOB, B UUCIHUTENE - IIS1 OCTAIILHOTO 3JI¢




**4% B ypcnuTene yKkazaHbl 3HAUSHUS JJIS BHIKITIOUATeNIel, B 3HaMeHaTene - Uil pa3beInHUTENeH.

Ak B 3HaMeHaTelle yKa3aHbl 3HAYCHHS JUIS allllapaToB C HEMACISTHOM HM30JSIUeil 0e3 MPOBEPKHU K:

YaCTUYHBIX Pa3psaa0B WU APYTUMU JONOJIHUTCIbHBIMU METOAAMU, B YUCIUTCIIC - UL OCTAJIbHOI'O JJICKTPOO

Tabmuma 5 -
00JIETYEHHON U30JISIIHEN

HopMupoBanHble HCHBITaTENbHBIE HANPSKEHHUS AJIEKTPOOOOPYAOBaHUS C

B xumososbsTax

UcnbiTatenbHoe HanpskeHWe BHYTPEHHEH U BHELTHEN 30U
MIOJIHOTO TPO30BOTO KpaTKOBpEeMEHHOE (OJJHOMUHYTHOE) IEpEMEHHOE
UMITyJIbCa
B CyXOM COCTOSTHUHT HOI IOXIaeM™**
Knac | Otnocurensno | Mexnay | OTHOCUTENB Mexny OtHocurens | Mexny
c 3€MJIA, MEXy | KOHTaKTaM  HO 3€MIIH, KOHTaKTaMH HO 3€MJIM, | KOHTaKTa
Harp ¢dazamu u MEXIY | pa3beIUHUTENE MEXIY MU
- | (momocamu™), |pa3zbeIuHU  TMOTOCAMU™, i, noyirocaMu™®, | mpeaoxpa
KEHU MEXTY - MEXIY | IPEeIOXpaHUTEN| MEXKIy -
i KOHTaKTaMH Tenen, | koHTaktamu | el u KPY ¢ | KoHTakTamu | HUTEnei
BBIKJIFOUATENEH | Mpeaoxpa- | BBIKIHOYATeN JIBYMS BBIKJIFOYATE
u KPY c ogaum | mureneit u | eit u KPY ¢ | pazpsiBamu Ha en
pa3pbeIBOM Ha KPVY ¢ OJHUM TIOJIFOC
TIOJIFOC JIBYMSI | pa3pbIBOM Ha
paspeiBaMu |  MOJIOC
Ha TOJII0C
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
* Jlns anexTpoobopyoBaHus Tpexda3sHOro (TPEXIIOIFOCHOTO) UCTIOTHEHHUS.
**%  Jlms  ANeKTpooOOpYIOBaHMs — KaTreropuu pasmemieHuss | (KpoMe  CHIIOBBIX
TpaHc(HOPMATOPOB M PEAKTOPOB).




Tabnuma 6 - HopMupoBaHHBIE HCIIBITATENbHBIC HANPSHKCHUs M30JSIMKM HeWTpanu oOMotku BH
CWIOBBIX TpaHchopmaropoB kiaccoB Hampspkerus 110, 150 u 220 xB ¢ HenomHOW w30msIHEi
HEeHTpanu, JomycKarIei padoTy ¢ pa33eMICHUEM HEUTpau

B xunosonsTax

UcnbiTatenbHOe HANPS)KEHUE BHYTPEHHEN U BHEIIHEW U30JISIIIUN
Kimacc KpaTKOBpEMEHHOE (OTHOMUHYTHOE) MOJIHOTO TPO30BOI0
HaIpPsHKEHUS nepeMeHHOe HMITyJIbCA
TpaHchopmaropa
HEeUTpanu BBOJA HEUTPAIIA B CYXOM HEUTpaIu U BBOJA
COCTOSTHUH M TIOJT HEHUTpamu
oXxIeM™*
1 2 3 4
110 100 110 200
150 130 145 275
220 200 230 400
* Tlox moskzeM - JIjIsl BBOJOB KaTETOPHH pa3MeIeHus 1.

4.6 VcnpiTaTenbHbIe HAPSHKEHUSI KOMMYTAITHOHHBIX UMITYJILCOB

4.6.1 VcnpiTaTenpHble HAMPSHKEHUS KOMMYTAIIMOHHBIX UMITYJIBCOB JIOJDKHBI MIPEACTABIIATH COOOM
CTaHJIapTHbIE KOMMYTallMOHHbIE WUMNYJbChl Hampsbkenuss no ['OCT 1516.2, pasmen 6, c
MaKCHUMAaJIbHBIMH 3HAUYEHUSIMH, YKa3aHHBIMU B Ta0IM1ax 4 ¥ 7 HACTOSILErO CTaHIapTa.

HpI/I 9TOM NOJDKHbBI IPUMCHATBCA!
- I BHEIIHEH U300 3HeKTp0060py,ILOBaHI/I$I u BHYTpeHHeﬁ HU30IA0UN TpaHC(l)OpMaTOPOB
HAIIpsPKCHUSL U TOKA, alIiapaToB, KOHACHCATOPOB CBA3H, U30JIATOPOB H KPVD - anepno;mquKHﬁ

umysc 250/2500;

- Jans BHYTPEHHEH W30JSIIHM CHJIOBBIX TPaHC(HOPMATOPOB W HIYHTUPYIOIIUX PEAKTOPOB -
KoJjebarenpHbIi uMITysIbCc 20/500;

- JUId BHYTPEHHEH W30JIUM Ta30HANOJHEHHOTO 3JIEKTPOOOOPYIOBAHUS, HCIIBITHIBAEMON

OTZENFHO OT BHEIIHEW W I JIMHEWHON W30JISIIUK, B T.4. TUPJISTHI H30JIATOPOB - KOJIeOATEeIbHBIN
umiysbsc 4000/7500.

4.6.2 ITpu ucnbITaHUM JOJKHBI IPUMEHSTHCS:



a) JJIA BHEIITHEH U301 TpaHC(I)OpMaTOpOB HaIIpsAKEHUs W TOKA, alllaparoB, KOHACHCATOPOB
CBA3H U U30JIATOPOB KATCIOpUHU Pa3MCILICHUS 1:

- IpH UCIIBITAHUU B CYXOM COCTOSIHHUHU - UMITYJIbChI HOJI0KUTEILHOM MMOJIIPHOCTH,
- IIPpH UCIIBITAHUHA IO JOKAEM - UMITYJIbChI MTOJIOKUTEIIFHOU B OTpPII.I&TGJ'IBHOfI HOHHpHOCTGfI;

- JUISl W3OJISIIMU YKAa3aHHOTO JJIEKTPOOOOpYIOBaHUS KaTeropwii pasmenieHus 2, 3 u 4 npu
UCIBITAHUH B CYyXOM COCTOSTHUM - UMITYJIbChI MOJIOKHUTEIHHON M OTPULIATENIbHOM MOJIIPHOCTEHH;

0) mpH OTAEIHHOM HCIBITAaHUHM BHYTPEHHEH M30JIALUN TpaHC(HOpMaTOpOB HAmpsHKEHUS U TOKa,
anmnapaToB U KOHAEHCATOPOB CBSA3H - UMITYJIbCHI ITOJI0XKUTEIBHON U OTPULIATEIbHON MOJISPHOCTEH;

B) JJIA BHYTpeHHeﬁ N300 CHIIOBBIX TpaHC(i)OpMaTopOB U IIYHTUPYIOIIHUX PCEAKTOPOB -
HUMITYJIbCBI OT‘pHLIaTeJIBHOfI HOJIAPHOCTH,

T) JUIS BHELTHEW M30JISIIIMK CHIIOBBIX TPaHC(HOPMATOPOB U UIYHTHPYIOMIMX PEAKTOPOB - UMITYJIECHI
MIOJIOKUTENIBHOM MOJISPHOCTH;

) JUId BHEIIHEH M30JIMM MeXIy (azaMu CHJIIOBBIX TpPaHC(OPMATOPOB - HMITYJIBCHI
MPOTUBOIIOJIOKHBIX TOJIIPHOCTEH CO 3HAUEHUSIMHM Ha KaXJ0M M3 JBYX HCHBITBIBAEMbIX (a3,
pPaBHBIMHU IOJIOBUHE HOPMHUPOBAHHOTO HCHBITATEILHOIO HANpPSKEHUS; TPeThsl (a3a JOHKHA ObITH
3a3eMIIcHa.

4.6.3 MeTobl UCTIBITAHUHN U30JSLUN HAMPSHXKEHUSIMH KOMMYTAIIMOHHBIX UMITYJIbCOB M KPUTEPUH
BBIJICPKUBAHMS UCTIBITAaHUST JOMKHBI cooTBeTcTBOBaTh [OCT 1516.2, paszmenst 4 u 6, a Takxke
CTaHJapTaM Ha 3JIEKTPOOOOPYIOBaHKE OTACIBHBIX BHJIOB.

}__[OJ'DKHBI MNPUMCHATHCA CICAYIOIUE METOAbI HUCITBITAHUH:

a) JUIsl BHYTPEHHEHW H3OJISIUU 3JIEKTPOOOOPYI0BaHUS (KpOME Ta30HAIOJIHEHHOTO) - 3-yIapHbIi
METOJI;

0) uIg BHEIIHEH M30JLUM 3JIeKTpooOOopy1oBaHMs (B T.4. NPU OJHOBPEMEHHOM HCIBITAaHUU
BHYTpEHHEM M BHEIIHEM W30JALMM) MU IPU OTIAECIbHOM MWCIBITAHUM BHYTPEHHEW M30JALUU
ra30HAMOJIHEHHOTO 3JIeKTPO00OpyA0BaHUS - 1 5-yaapHbIil MeTO/.

JUis BHENIHEH W30JSIUH CWIOBBIX TPaHC(POPMATOPOB, IIYHTUPYIOUIMX PEAKTOPOB U MEXKIY
KOHTaKTaMH OJIHOTO M TOTO € IOJIF0CAa Pa3beIHMHHUTENCH JOMYyCKAaeTCs MPUMEHSITh BMecTo 15-
YAAPHOTO METOJI IOJHOIO pa3psia; MpHU 3TOM BBIAEPKUBAEMOE C BEpOSTHOCTBIO 90% HamnpsikeHue
JOJHKHO OBITh HE MEHBIIIE COOTBETCTBYIOIIETO UCIIBITATEIFHOTO HAMIPSKEHUS.

4.6.4 VcnpiTanue BHYTpEHHEH M BHEIIHEW HM3O0JIAIMM TpaHC(HOPMATOPOB HANPSDKEHHUS] U TOKA,
BBIKJIIOYATeNed M  KOHJIEHCATOPOB CBSI3M  HANPSHKEHUSAMH  KOMMYTAI[MOHHBIX — HMMITYJIBCOB
JIOTYCKaeTCsl MPOBOIUTH OJHOBPEMEHHO.

[Tpu 3TOM K 35I€KTPOOOOPYAOBAHMIO KATErOpUH pa3MemieHuss | JAOMKHO ObITh MPUIIOKEHO 15
UMITYJIbCOB TOJIOXHUTEIbHON MOJISIPHOCTU NPH UCIBITAHUM B CyXOM COCTOSIHMM U IO 15 MMITyJIbCOB



00eux TMOJIAPHOCTEH MpU HUCHOBITAHUM TOJ JOXKAEM, a K D3JIEKTPOOOOPYAOBAHHMIO KaTeropuit
pasmerienust 2, 3 u 4 - mo 15 umMnynscoB 00euX NOJSAPHOCTEH. 3HAUYEHUE HCHBITATEIILHOTO
HANPSDKEHHST JIOJDKHO OBITh MPUHATO HAMOONBIIMM W3 JIBYX 3HAYCHHWH, HOPMHPOBAHHBIX IS
BHYTPEHHEH 1 BHEIIHEH H30JISIUH C yUETOM MOMPABKU Ha aTMOC(epHbIC YCIOBHS MTPHU UCTIBITAHUH.

4.6.5 UcnbelTanue WU30JSTOPOB, pPa3beIWHUTENICH, KOPOTKO3aMbIKaTelIeH ¢ 3a3eMIIUTeNen
UCTIBITATENIbHBIMUA HAIPSDKEHUSIMA KOMMYTAlIMOHHBIX HMMITYJIBCOB IO METOAY, yYKa3aHHOMY JUIS
BHEIIHEW U30JIALINY, SBISETCS OJHOBPEMEHHO HCIIBITAHUEM MX BHYTPEHHEW U30JIALINN.

4.7 VicnipiTaTenbHble KPATKOBPEMEHHBIE MIEPEMEHHBIE HATPSIKEHUS

4.7.1 UcnbiTaTebHOE KPATKOBPEMEHHOE NIEPEMEHHOE HAIPSDKEHUE JOJDKHO MPEACTABISATh COOO0M
HanpspkeHue yactotbl S0 ' wim (pu UCTIBITAHUN CUJIOBBIX TpaHCPOPMATOPOB, TpaHCHOPMATOPOB
HaTIPSDKEHUSI U PEaKTOPOB HANPSHKCHUEM, WHAYKTUPOBAHHBIM B UCHBITBIBAEMOM TpaHC(hOpMaTOpe
WIH PEaKTOpe) TMOBBIMIEHHOW YacToThl, HO He Oonee 400 I'm, ¢ AEHCTBYIOIIMM YCIOBHBIM
3HAaYeHHEM, YKa3aHHbIM B Tabmumnax 2-7, 9, 10 u mynkrax 4.14, 5.1.3, 5.4.2, 5.4.6-5.4.12, 5.5.3,
7.3.2.

Tabnuma 7 - HopMupoBaHHBIE HCIBITATENbHbIE HAMPSDKEHUS U BO3AYIIHBIX IPOMEKYTKOB
ANEKTPOOOOPYI0BAHUS KIACCOB HampspKeHus oT 3 10 750 kB

HaHpH)KCHI/UI B KMJIOBOJIbTax

HcnpiTaTenbHOE HANIPSDKEHUE
Knacc | YpoBenb MEPEMEHHOE MTPH IIaBHOM KOMMYTAIMOHHOTO UMITYJIbCA
HANPSDKEH | U30JISIIHN noJIbeMe
us *
OTHOCHUTEIIHHO MEXIY OTHOCHUTENIFHO | MeXIy (hazamu
3eMIIH bazamu 3eMIIH

1 2 3 4 5 6

3 a, 0 26 - - -

6 a, 0 34 - - -

10 a,0 45 - - -

15 a, 0 60 - - -
20 a, 0 70 - - -
24 a, 0 80 - - -

27 a, 0 90 - - -

35 a, 0 105 - - -




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

* YcnoBust mpuMeHEeHUsl ypOBHEH W30S YKa3aHbl B Ta0umax 2 u 4.

** TpeboBaHMs K BO3IYIIHBIM TMPOMEXKYTKaM HEHUTpald CHIIOBBIX TpaHc(hopmMaTopoB
kiaccoB HanpsokeHus 110-220 kB ykazansl B 5.5.3.

dopma HampsHKEHUST U METOJI OMPEACTICHHs YCIOBHOTO JedcTByromero 3nadenus - mo ['OCT
1516.2, paznen 7.

4.7.2 B HacTosIIIEM CTaHAAPTE YyKa3aHbl HCIBITATENIbHbIE KPATKOBPEMEHHBIE TEPEMEHHBIC
HANPSDKEHUS:

a) OJHOMUHYTHOC HAIPSDKEHUE, TMPHUKJIAJbIBACMOE K HW3OJAIMHA C  BBIIECPKKOH TIpU
HOPMHUPOBAaHHOM 3HAYCHHMU B TeUeHHEe | MHUH WM Jpyroro BpemeHu (5 wim mMeHee | MuH) B
cootBercTBHM ¢ yKazaHusmu ['OCT 1516.2, pazaen 4;

6) HAIIps’KCHUC TIPpHU IJIABHOM IIOABEMCEC, IPUKIAABIBAEMOC K HM30JIAINH 0e3 BBIACPIKKH IIpH
HOPMHUPOBAHHOM 3HAYCHHU.

4.7.3 Mertoapl UCHOBITAHUN H3OJSAIUU KPATKOBPEMEHHBIMU TEPEMEHHBIMU HANPSKCHUSIMUA U
KPUTEPHUH BBIAEPKUBAHUS UCIIBITAHUS JIOJKHBI COOTBETCTBOBaTh yKazaHusM 4.10 u 'OCT 1516.2,
paszzensl 4 1 7, a Takke CTaHIapTaM Ha 3JIeKTPOOOOPYI0BaHHUE OTJEIIbHBIX BUIOB.

I[OJDKHI)I MPUMCHATBHCA CICAYIOIUEC METOIbL HUCIIBITAHUM:

a) JJIA BHyTpeHHeﬁ U BHEIIHEH N30JAIUHA OTHOCUTCJIIbHO 3€MJIM - OAHOKPATHOC IPHIIOKCHUC
OJHOMHHYTHOT'O UCIIBITATCIIbHOI'O HAIIPSKCHUA,



0) 1 BHEHIHEH W3OMALUHM CHJIOBBIX TpPaHCGOPMATOPOB U ILIYHTHPYIOUIMX PEAKTOPOB,
JIEKTPUYECKas MMPOYHOCTh KOTOPOH ONpEessieTcsl NPOYHOCThIO YHCTO BO3AYIIHOIO IPOMEKYTKA,
OTHOCHUTENILHO 3eMJIM U MEXIY (pa3aMu - TPEXKpaTHOE NMPHUIOKEHNE UCTIBITATEIbHOTO HANPSHKCHUS

IIpH IIJIABHOM IMOABEME.

JlommyckaeTcs MpuMEHSITh BMECTO METO0/1a TPEXKPATHOTO MPHIIOKEHUS HAPSHKEHUS TIPU TIABHOM
MOIbEME METOJ MOJHOTO pa3pssia; MPU ITOM BBIIEPKHUBAEMOE C BEpOSATHOCTBIO 90% HampsikeHue
JIOJDKHO OBITh HE MEHBIIIE COOTBETCTBYIOIIETO UCIIBITATEILHOTO.

4.7.4 VUcnblTaHue OJIHOMHUHYTHBIM INEPEMEHHBIM HampsikeHuem cornacHo 4.14, 5.4.6-5.4.12 u
7.3.2, mpoBOIMMOE O METOJY, YKa3aHHOMY [IJIsi BHYTPEHHEW W3OJSLMU, SIBISETCS OJHOBPEMEHHO
WCIIBITAHUEM BHEIIHEW W30JISIUU IS CIeAYIOUUX BUIOB N30SI 3JIEKTPOOOOPYA0BAHUS :

- ooMoTox HH ¢ HoMuHansHBIM HanpshkeHneM Huke 3 KB ciitoBbIX TpaHcopMaTopos;

- BTOPUYHBIX OOMOTOK TpaHC()OPMATOPOB HAMPSIKCHUS U TOKA;

- CUTHAJIbHBIX OOMOTOK 3a3C€MIAIOIINX Ayroracaiuux peakTopOB;

- HeWTpasim OOMOTOK CWJIOBBIX TpaHCc(hOpMaTOpoB, TpaHCPOPMATOPOB HAMPSIKEHUS U
HIYHTUPYIOIINX PEaKTOPOB, HE JOMyCKaloel paboTy ¢ pa33eMIeHHEM HEHTpau;

- 1enen ynpasjeHus U BCIIOMOTaTeNbHbIX IeneH.

4.8 VcnpITaTeabHOE AJIUTCIIBHOC IICPEMCHHOC HAIIPSAKCHUC

4.8.1 HcnopiTareapHOE NIMTEIBHOE TMEPEMEHHOE HAIPSHKCHHE JODKHO MPEACTABIATh COOO0M
HanpspkeHre 9acToTel 50 't wim moBwImeHHOW 9acToThl, HO He Oonee 400 ['m, ¢ melicTByOIUM
3HaYCHWEM, YKa3aHHBIM B Tabmuiie 8 u myHkre 12.3.2.

Tabmuma 8 - HopmupoBaHHBIE HCHBITATENbHBIE JJIUTENbHBIE MEpPEMEHHbIE HANPSHKEHUS
BHYTpPEHHEH M30JIS1IUN CHJIOBBIX TPAHC(POPMATOPOB U LIYHTUPYIOUINX PEAKTOPOB

B xunioBoabpTax

Kiace nanpsokenust

UcneiTaTensHoe JJIUTCIIbHOC HAIIPAXKCHUEC OTHOCUTCIIBHO 3E€EMJIN

oomotku BH

Tpanchopmaropa peakTopa*
1 2 3
220 220 -
330 295 -
500 425 425/350**
750 635 635/500%*




* 3HaueHHs WCHBITATEIBHBIX HAIMPSDKEHUH [UISi HIYHTHPYIOINIMX PEaKTOPOB KIIACCOB
HanpspkeHust 220 u 330 kB 10/KHBI BBOOUTHCS B CTAHIIAPT 10 Mepe pa3padOTKH YKa3aHHBIX
pPEaKkTopoB.

** VYkasaHHblE B 3HaMeHaTelle 3HaYeHUs YCTaHABJIIMBAIOTCA 110 COIVIAIICHUIO MEXOY
HU3roTOBHUTCIIEM U HOTpe6I/IT€J'IeM.

dopma HanpsHKEHUsI, METOT OTIPEICTICHHSI ICHCTBYIONIETO 3HAYCHHS M KOHTPOJIb U3MEPEHUH - TI0
I'OCT 1516.2, paznen 7.

I[J'II/ITGJ'IBHOCTB BBIACPIKKKW HCIBITATCIIbHOI'O HAIIPSXKCHUA IIPpU HOPMHPOBAHHOM 3HAYCHUU
YKa3aHa B pa3aciiax € Tp€6OBaHI/I$[MI/I K KOHKPCTHBIM BHUAaM 3J'IeKTp0060py,Z[0BaHI/I$I 1 HC 3aBHCHUT OT
€ro 4aCTOTHI.

4.8.2 llpu wucnplTaHUM JOIUTETBLHBIM TEPEMEHHBIM HANPSHKEHUEM JIOJDKHO MPOBOJUTHCSA
M3MEpPEHNE MHTEHCUBHOCTH 4YacTHUHbIX paspsnaoB no 'OCT 20074 u cranmapraM Ha OTAENIBbHBIE
BUJBI 3JEKTpooOopyoBaHusa. Kpurepun BbIIEpKUBaHUS HWCHBITAHUS yKa3aHbl B paszzenax
CTaHJapTa ¢ TPEOOBAHUAMHU K 3JIEKTPOOOOPYI0BAaHUIO KOHKPETHBIX BUJIOB.

4.9 TpC6OBaHI/I$I K U30JIA1MU Ha CTOMKOCTh B OTHOIIIEHUHU TEIJIOBOT'O Hp060$I

DNeKTpooOOpyIOBaHKHEe, B M30JSIMU KOTOPOTO BO3MOXEH TEIUIOBOW MpoOOW (Hampumep mpu
OCHOBHOM OPTaHWYECKON M30JISIMH), JOJHKHO BBIACPKUBATH UCIIHITAHUE HA CTOWKOCTh U30JIALIUU B
OTHOIICHUHU TEIUIOBOTO MPOOOs MPHIOKEHUEM K HM3OJSIMH OTHOCHUTEIBHO 3eMJIM IMEPEMEHHOTO
HanpspkeHus, paBHoro 110%  wambompmero pabodero HampsDKEHUS TMPH  UCTIBITAHHH
ANIEKTPO0OOpyAOBaHUs KiaccoB HampsbkeHus oT 3 1o 35 kB wmnu 110% nambonbmero pabodero

HaIpPsDKEHMS, JCJICHHOTO Ha -ﬁ , TIPH MCTIBITAHUU AJIEKTPOOOOPYAOBaHUS KIIacCOB HampspkeHus 110
kB u BbI1IIE.

Merton ucnbitanus - o 'OCT 1516.2, paznen 7.

Jlomyckaercss He NPOBOAUTH YKA3aHHOE WCIBITAHME, €CJIM PacdyeToM, IOATBEPKIECHHBIM
OKCIIEPUMEHTOM WM TPEABAPUTEILHBIMA HCCIEAOBAaHUSIMU Ha MakeTax Wi o0pa3max c
AQHAJIOTUYHON KOHCTPYKIHMEH U30JISIIUHU, YCTAHOBJICHO OTCYTCTBUE OMACHOCTH TEIUIOBOTO MPOOOS.

4.10 TpeGoBanus kK OyMa)KHO-MACIITHOM, JIATOW WIJIM 3aIOJTHCHHOW KOMIIAYHJIOM H30JIAIUA M
3oy KPYD B oTHOIIEHHH OTCYTCTBHSI YaCTUYHBIX Pa3psioB

4.10.1 DnexTpooOOpynOBaHHWE WJIM €ro 4YacTH C JIMTOM WM 3aIllOJIHEHHOW KOMIIayHIOM
M30JIALMEN JTOJDKHO BBIJIEP)KUMBATh MCIIBITAHWE HA OTCYTCTBME YAaCTUYHBIX DPAa3psI0B B Ta30BbIX
BKJIFOUCHMSIX B U30JISILIUH NIPUIIOKEHUEM IIEPEMEHHOT0 HAINPSKECHHUSI.

VYka3zanHoe ucnsiTanue MoxeT npoBoauThest 1o I'OCT 20074 MeTo0M M3MEpPEHUs 3aBUCUMOCTH
TAQHT€HCa YIJIa AMAJIEKTPUYECKUX IOTEpb OT HANpspKeHus, udMmensemoro 1o 120% nauOosbliero



pabouero HampspKEeHHs AT AJIEKTPOOOOpYA0BaHUS KJIacCOB HampshkeHus oT 3 1o 35 kB mwum 120%

HaumOOJbIIEr0 paboyero HampsHKeHHs, JCJIEHHOTO Ha 15, JUISL 3JIEKTPOOOOpYI0BaHMS KJIaCCOB
Hanpspkenust 110 kB u Bbiie.

4.10.2 VcribiTanue ¢ M3MEPEHUEM XapaKTEPUCTHK YACTHUYHBIX Pa3psaoB JODKHO MPOBOIUTHCS
MPUIOKEHUEM K UCTIBITHIBAEMOW U3OJISIIHH IEPEMEHHOTO HAIPSDKEHHS, TIPEIBAPUTEIEHOE 3HAUCHHE
KOTOPOTO JUINTENBEHOCTBIO 10 ¢ 0/KHO ObITh paBHO 1,3 Uy JUIst 21eKTPOOOOPYIOBAHHUS KIACCOB

Hanpspkenust ot 3 g0 35 kB, 1,05 Ul-ll - ans anekTpoobopynoBanus 110 kB u Beime. 3arem

HaIpsHDKCHHUE JOJDKHO OBITh 0€3 OTKITIOYSHUS CHIDKEHO 10 3HaueHus 1,1 U'._FI -\E Y BBIJIEPKAHO B

T€YEeHUE HEe MeHee | MHH; IpH 3TOM JOJDKHO IPOU3BOJMUTHCS H3MEPEHHE HWHTEHCHUBHOCTHU
YaCTUYHBIX Pa3psAIOB, AOMYCTUMOE 3HAYEHHE KOTOPOH yKa3aHO B paslenax ¢ TpeOOBaHUSMHU K
AJIEKTPOOOOPYAOBAHUIO KOHKPETHBIX BUIOB.

4.10.3 Meton ucTbITaHUsA, €CJIM OH HE YKa3aH /Ui JAaHHOTO BUJA 3JIEKTPOOOOpYyIOBaHUA, U, B
Clly4ae HCIBITAaHUS IO YacTsAM, NPUKIAAbIBAEMOE K 3THM 4YacTsIM HaNpsHDKEHHE JOJDKHBI ObITh
YKa3aHbl B CTaHIapTax Ha AJIEKTPOOOOPYJOBAHUE OTACIBHBIX BHJIOB.

4.11 TpeboBaHus K BHEUIHEH H30JISIIUU B OTHOILICHUH OTCYTCTBHS KOPOHBI

Bremnss uzonsanus tpancGopMaTopoB HANMPSHKEHUS U TOKA, alllapaToB, KOHACHCATOPOB CBSI3U U
n30JaTOpoB KiaccoB Hampspkenust 330, 500 m 750 kB gomkHa BBIIEPKUBATH HWCIBITAHUE HAa
OTCYTCTBHE BUIUMOW KOPOHBI TMPHIOKEHUEM K H3OJIAIHUA OTHOCHUTEIBHO 3E€MJIU IEPEMEHHOTO
HANPSDKEHHsI, PaBHOTO JUIA 3IIEKTPOOOOpyaoBaHus ¢ ypoBHeM m3oismuu 6 110% waumbonbmiero

pabodero HampsHKEHUs, IEIEHHOTO Ha -\E, a 715 3IEKTPOOOOPYyIOBaHUS C YPOBHEM W3OJISAINHU A -

130% wnanbombiiero pabodero HampsHKEHHs, JIEJIEHHOTO Ha -\E, IIPU HUCTUBITAHUM HW30JSILHUH B
3aKPBITHIX TOMEIICHUSX.

JlonyckaeTcs TakKe perucTpaiys KOPOHbI ITyTeM H3MEPEHHUS YPOBHS PalioIIOMeX.
Mertoas! ucnsitanuii - mo 'OCT 1516.2, paznen 7.
4.12 TpeOoBaHMA K JUIMHE MYTH YTECUYKH BHEITHEH U30JISIIUA

JUnHa TyTH yTEYKH BHEUIHEH M30JSAIUH 3JIeKTPOOOOPYI0BaHUS KaTErOpHH pa3MerieHus | - mo
I'OCT 9920.

4.13 JlomosHUTENbHBIE TPEOOBaHHWS K H3OMSIUU AJIEKTPOOOOPYIOBaHUS KIMMAaTHYECKUX
ucnonnenuii T, TC, a taxke ¥V, YX JI, XJI my1s kaTeropuu pazmeneHus 2

4.13.1 Uzomsmus snexkTpoobopynoBanus kiaumatuueckux wucnonnenud T, TC, karteropuit
pasmerienus 1, 2, 3 u 4 gomkHa yaosneTBopsaTh TpedoBanusiM ['OCT 15963.

4.13.2 M3onsuus snexTpoodopynoBanus kiumaTnueckux ucnonnenunit Y, YXJI, XJI, kareropun
pa3MerieHus 2 T0JKHA YIOBIETBOPATH TPEOOBAHUSAM ydeTa KOH/ICHCAINH BIIard, KOTOPBIEC JOJHKHBI
YCTaHaBIMBATHCS B CTAHAAPTaX HA ANEKTPOOOOPYIOBaHNE KOHKPETHBIX BHJIOB.



[Ipumeuanue - TpeboBanusi, onpeensieMble KOHACHCAIMEH BJIark, HE JOJDKHBI MPEAbIBISTHCS K
ANEKTPOOOOPYIOBAaHUIO KATeropuM pasMelleHus 1, NpUMeHseMOMY B paclpeiesUuTeIbHbIX
YCTPOMCTBAX KaTErOPUH pa3MeIleHus 2.

4.14 TpeOGoBaHUS K U30JISAIUH TIETICH YITPaBICHHS W BCTIOMOTATEILHBIX IIeTei

4.14.1 N3osnsiiust 1ieniedt ynpaBiaeHUsS U BCIIOMOTaTEIbHBIX IETel, a TAaKKe UX 3JIEMEHTOB JIOJDKHA
BBIZICP)KUBATh HCIIBITATEIbHOE TEPEMEHHOE HalpshKeHHe i dnekTpoobopynoBanus 500 kB u
Huxe, paBHoe 2 kB (2,2 kB nns knmumatudeckux ucnonHeruit T, TC), mis anekTpooOopyaoBaHus
kiacca HanpsikeHus 750 kB, paBHoe 3 kB, npukiagsiBaeMoe OoUepeTHO MEKIY:

a) TOKOBEIYIIIUMHU U 3a3€MJICHHBIMU YacTsIMU;

0) TOKOBEIYIIUMH YaCTSIMH PA3HBIX LICTICH;

B) PA30OMKHYTBHIMU KOHTAKTaMH 3JIEMEHTOB OJHOW U TOM K€ LeH.

JIMATEeTsHOCTD BBIZIEPIKKH MCTIBITATEIFHOTO HAMIPSKEHUS JODKHA OBITh paBHA | MHH.

[Ipumeuanue - McnpiTanue mo noAmyHKTaM O) U B) JOIMYCKAeTCsl HE MPOBOJUTH MPHU YCIOBHH
rapaHTUPOBAHUS NPEANPUATHEM-U3TOTOBUTENIEM 3JIEKTPOOOOPYIOBAHUS HEOOXOIMMOro KayecTBa
W30JISIUH.

4.14.2 Ecnu xakue-nmu00 3J71€MEHTHI 1eTlel COrylacHO CTaHAapTaM WINM TEXHUUYECKHUM YCIIOBUSM, B
COOTBETCTBMM C KOTOPBHIMM OHHM M3TOTOBJICHBI, HE JIONMYCKAIOT MCIBITAaHUS HAIPSIKEHUSIMH,
yKa3aHHBIMH B 4.14.1, TO UCIIBITAaHNE MOKET OBITH IMTPOBEICHO MPHU IPYTHX 3HAYCHUSIX HATPSIKCHUS
TI0 COTJIACOBAHMIO MEX/y M3TOTOBUTEIEM H IIOTpeOUTEIEM.

4.15 Bunpl uCribITAaHUM

4.15.1 MBonsuus »mekTpooOOpy oBaHUS JODKHA MOJABEPraThCs THUIOBBIM™, MEPHUOAMYECKUM
(ecu 3TO YCTaHOBJIEHO B CTaHIApTE Ha JAHHOE 3JIEKTPOOOOpYIOBaHUE) M MPUEMO-CAATOYHBIM
UCTIBITAHHSIM. Wcnbitanus JIOJDKHBI MIPOBOJIUTHCS Ha MOJHOCTBIO coOpaHHOM
ANEKTPOOOOPYI0BaHUH, 32 UCKITIOUEHHEM ciiydaeB, yka3aHHbIX B 'OCT 1516.2, pa3aen 4.

* Bce yka3zaHUsl HACTOSIIETO CTaHAApTa MO THIIOBBIM HCHBITAHHUSM, MPOBOJUMBIM B IIOJIHOM
00BeMe, OTHOCSTCS TaKXKe K MPUEMOYHBIM U KB (pukanrmoHHbIM uctibiTanusm 1mo [OCT 16504.

4.15.2 TumoBbIM UCHOBITAHWSM  JODKEH  OBITh  TMOABEPTHYT  KaXABIH  HOBBIM  THII
ANEKTPOOOOPYIOBaHUSI HAa COOTBETCTBHE DJIEKTPUYECKOM TMPOYHOCTH €ro H3O0JSIUU  BCEM
TpeOOBAHMSIM HACTOSIIETO CTaHIapTa.

TuUmoBbIM  HCHBITAHUSAM  TOJBEpraeTcsi TOJOBHOW oOpasernr win obOpasenr U3  MepBOi
NPOM3BOJCTBEHHON mMapTuu. s 31eKkTpooOopyroBaHUS MacCOBOTO MPOM3BOACTBA (HAmpHMeED,
U30JIITOPOB KJIAcCOB HampspKeHUs OoT 3 10 35 kB) THUNOBBIM HCHBITAHUSAM MOTYT IOJABEPraThCs
HECKOJIbKO 00pa3IoB, €CIM 3TO YKa3aHO B CTaHAAPTAX Ha 3JIEKTPOOOOPY10BaHUE OTJECIbHBIX BUIOB.



[Ipumevanus

1 Ecam  KOHCTpYyKUMS M TEXHOJOTMYECKMH  MPOLECC  M3TOTOBJICHHS  HM3OJIALMU
AJIEKTPOOOOPYAOBAaHUSI HOBOTO THIA WICHTUYHBI KOHCTPYKIIMH W TEXHOJOTUYECKOMY IPOLECCY
M3TOTOBJICHUSI W30JIALIMU 3JIEKTPOOOOpPYAOBAaHUS JAPYTOro TUIA, paHee BBIACPIKABIIETO THIIOBOE
WCTIBITAaHHUE, IPOBEACHUS TUIIOBOTO HCIIBITAHUS AIIEKTPOOOOPYA0BAaHUS HOBOTO TUIIA HE TpeOyeTcs.

2 TumnoBoe HCHBITAHUE OJHOMHHYTHBIM IIE€PEMEHHBIM HANpPSDKEHHEM BHYTPEHHEH W30M1uu
JUHEHHOr0 KOHIIAa OOMOTKM C HEMOJHOW H30JSIIUEH HEeUTpaiM IIYHTUPYIOIIMX pPEaKTOpPOB He
npoBoauTcsi. COOTBETCTBUME M3OJSIMM JIMHEHHOTO KOHIIA OOMOTKHM YKa3aHHBIX pEaKkTOpOB
OTHOCUTEIBHO 3eMJIM U MexAy (a3zaMd HCHBITATEIIbHBIM OJAHOMUHYTHBIM TM€PEMEHHBIM
HaTPSDKEHUSIM, YKa3aHHBIM B TaOIuIax 2-4, T0JDKHO OBITh TIOJTBEPKICHO PACUETOM.

3 HcnobiTanue moa M0KAEM BHEUIHEH H3OJSIIHU AJIEKTPOOOOPYAOBaHUS, UMEIOIIETO OCHOBHBIE
aKTHBHBIC YaCTH, PACIOJIOXKEHHBIE B METAUNIMYSCKONH 000JI0OYKE M TPHUCOCTUHSEMBIC dYepe3
CaMOCTOATENbHbIE BBOJBI, JOMYCKAETCA HE MPOBOJUTH, €CIM HCIBITAHWE BHEIIHEH W30JSLUUU
BBOJIOB MO/ JIOKJIEM MPOBEJICHO OTACIIBHO.

4.15.3 TumoBoe uCHBITAHHUE OJDKHO OBITH TMPOBEACHO B Clydae HM3MEHEHHUS KOHCTPYKIIMH
M30JIALIMN WIN TEXHOJIOTHYECKOI0 Ipoliecca U3rOTOBIEHUS 3JIEKTPOOOOpYI0BaHMSI, a TAKXKE 3aMEHBI
NPUMEHSEMBIX MAaTepHalioB, €CJIM YyKa3aHHblE HM3MEHEHHS MOTYT CHU3UTh 3JIEKTPUYECKYIO
OpOYHOCTh H30JSIMU. OOBEM HCIBITAaHUS YCTaHABJIMBAETCS MNPEANPHUITHEM-U3TOTOBUTENEM B
3aBUCUMOCTH OT XapakTepa yIOMSIHYThIX U3MEHEHU.

[Ipumeuanune - Ecnv KOHCTPYKIUSI M TEXHOJIOTMUECKHM IMPOIECC M3TOTOBJICHMS M30JIALMH, a
TaK)Ke UX U3MEHEHHE WM 3aMeHa MPUMEHSIEMbIX MaTepHaJIoB JJIs JAHHOTO AJIEKTPOOOOPYIOBaHuS,
MOJJIEXKAIIET0 THUIOBOMY HCIBITAHUIO B CBA3M C YKa3aHHBIMA HM3MEHEHUSMH, HJIECHTUYHbI
NEepEeYNCIeHHBIM (paKTOpaM IJisl IPYroro 3JIEKTPooOOpyIOBaHMSI, BBIAEPKABIIETO THIIOBOE (B T.4. B
CBSI3M C YKa3aHHBIMU M3MEHEHUSMHU) WU NEPUONYECKOE UCIIBITaHUE, TO MPOBEJICHHE YKAa3aHHOTO
UCHBITaHUS HE TpeOyeTcsl.

4.15.4 IlepmoauyeckuM  HUCHBITAaHUSM  IOABEpPraeTcs  KaXAbId  BBITYCKAaeMbId  THII
3JIEKTPOOOOPYAOBaHUS, B CTAaHAAPTAX HA COOTBETCTBYIOLIME BUIbI KOTOPOTO YCTaHABJIMBAETCS UX
HEOOXOJUMOCTh U MEePUOIUYHOCTh. K MepHoaudeckuM HCHBITAHUSAM OTHOCSTCS BCE TPeOOBaHMS
HACTOSLIEr0 CTaHAaPTa, yCTAHOBJICHHBIE AJISl TUIIOBBIX MCIIBITAHUN, 33 UCKJIIFOUEHUEM UCIIBITAHUI:

- M30JISIIUH OOMOTOK CHIJIOBBIX TPaHC(OPMATOPOB HAMPSKEHUSIMHU TPO30BBIX U KOMMYTAIIMOHHBIX
HMITYJIbCOB;

- U30JISILIMM TOKOOTPAaHMUYMBAIOLINX U IyTOTaCAIINX PEaKTOPOB, TPAaHC(POPMATOPOB HANPSIKEHUS U
TOKa, annapaTroB, KOHACHCATOPOB CBA3H U U30JISTOPOB HANPSIKEHUSIMH IPO30BBIX UMITYJIbCOB;

- BHENIHEH HU30JA0UMU CHUIIOBBIX TpaHC(l)OpMaTOPOB, MEXKAY KOHTAKTaMHU OJHOIO U TOro K€
IIOJIr0Ca pa3'beI[I/IHHTCH6ﬁ u npenoxpaHI/ITeneﬁ IIPpU BBIHYTOM IIATPOHE;



-  UW30JMLUU  DJIEKTPOOOOPYJOBAaHUsS, YCTAHABIMBAEMOIO B JKPAHMPOBAHHBIX KOXyXax
TCHEepPaTopoB, a TaKKe Ha ydacTKaX MEXIy TeHeparopoM u obOmorkoi HH moBbrmaromiero
Tpanchopmaropa.

IIpumeuanns

1 Ecnu KOHCTPYKIHMS M TEXHOJOTHYECKHHA MPOIECC H3TOTOBICHUS H3OJAIMU TOJIEKAIIETO
NEPUOAMYECKOMY HWCHBITAHUIO JaHHOTO JIIEKTPOOOOPYAOBAHUS HWACHTUYHBI KOHCTPYKIHH |
TEXHOJIOTUYECKOMY  TpOIlecCy  M3TOTOBJIEHMSI  JIPYrOro  3JIEKTpOOOOpYAOBaHUS,  paHee
BBIJIEP’KABIIETO TUIIOBOE MCIIBITAHHE (€CIM HE UCTEK CPOK MEPUOJUYHOCTH) WM MEPHOAMYECKOE
UCIBITAaHHE, TO pOBEACHUS HEPUOUYECKOTO UCIIBITAaHUS U30JIILUU JTAHHOTO
ANEKTpoOoOOpyIOBaHUSI HE TpedyeTcs /0 HACTyIUIGHHS CpOKa TIPOBEIEHHUS OYepeTHBIX
MEePUOINYECKUX UCTIBITAHUM.

2 Ecnu B KOHCTPYKIMU JTAHHOTO 3JEKTPOOOOPYIOBaHUS HE MPOU30ILIO U3MEHEHHMH, BIHSIONINX
Ha TPOYHOCTh BHEUIHEH W30JSLUH, TO NPOBEACHHS IEPUOJMUYECKUX HCIBITAHUH TIOJ JIOKIEM He
TpedyeTcs.

3 Tlepuoamyeckoe HCHIBITAHUE H3OIIUH DIIEKTPOOOOPYIOBAHUS HA CTOWKOCTH B OTHOIICHHU
TEIIOBOTO MpPOo0OsT HE TMPOBOTUTCSA, €CIH O3TO YCTAaHOBICHO B CTaHJapTe Ha JIaHHOE
AEKTPOOOOPYyI0OBAHUE.

4.15.5 Kaxnpiii obpaserr 3JIeKTpooOOpyAOBaHUS TPU BBITYCKE C MPEANPHUATHSI-U3TOTOBUTENS
JIOJIKEH OBITh TOJIBEPTHYT MPUEMO-CAATOYHBIM UCTIBITAHUSM €TI0 U30JISIIIHH:

a) JUid BHYTPEHHEW M30JISIIUU BCEX TUIIOB AJIEKTPOOOOPYIOBaHUS, KpOME BHYTPEHHEH M30JIALNUN
JIMHEWHOTO KOHI[A IIYHTUPYIOIIUX PEAKTOPOB C HEMOJIHOW M3OJSAINEH HEUTpaln - UCTIHITATEIbHBIM
OJHOMHUHYTHBIM TIEPEMEHHBIM HampsiKeHueMm 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) /IS BHYTPEHHEW W3OJSIIMU JIMHEHHOTO KOHIIA NIYHTHUPYIOIIMX PEaKTOPOB C HEMOJTHOM
M30JISIIMeN HeUTpaiay, BHYTPEHHEW HW30JSAIMU JIMHEHHBIX KOHIOB oOMoTok BH m CH cumoBbix
tpancopmaropoB  (aBrorpancpopmaropoB) 750 kB um obmotrok BH  renepaTopHbIX
TpaHchOpMAaTOPOB I ATOMHBIX JIEKTPOCTAHIIUHN - HANPSHKEHUEM TIOJTHOTO TPO30BOTO MMITYJIbCA B
cooTBeTcTBHU ¢ 5.1.1;

B) JIIA BHYTpeHHeﬁ N30/ CHJIIOBBIX TpaHC(i)OpMaTOPOB 1 IIYHTUPYIOIIUX PCAKTOPOB KJIACCOB
HaIIpsAKCHUSA 220 kB u BrImIE - JJINTCIIbHBIM IICPEMCHHBIM HAIIPAKCHUCM B COOTBETCTBUH C 57,

T) I BHYTPEHHEW HM30JIAIUHA KOHJIEHCATOPOB CBS3HM, BBOJOB KiaccoB HampstkeHus 110 kB u
BBIIIIE, TPaHC(HOPMATOPOB TOKA, TPaHC(HOPMATOPOB HAMPSHKEHHS C TBEPAON H3OJIAIMENH KIIacCOB
HanpspkeHust 3 KB U Bblle, a Takke 3aloJIHEHHBIX KUJIKUM WM T'a3000pa3HbIM JIUAJIEKTPUKOM C
3JIeMEHTaMM JINTOW M30JsiiuK KiaccoB HampsbkeHus 110 kB u Bbimie u riaBHbix meneid KPYD -
NEPEMEHHBIM HAIPSLDKEHUEM C U3MEPEHHUEM XapaKTePUCTUK YACTHUHBIX Pa3ps/iOB B COOTBETCTBHUHU C
5.8,7.5,10.5,12.3.2 u 13.1.10.

[Tpumevanus



1 JlomyckaeTcss He TPOBOJUTH OTACIBHO TMPUEMO-CAATOYHOE MCHBITAHUE  U3OJISIIUHU
yCTaHaBJIMBAEMBbIX Ha TpaHCPOpMaTOpax, peakTopax M ammapaTax BBOJOB KJIACCOB HANPSKEHUS OT
3 mo 35 kB, apmupyembIXx NpeAnpUsSTHEM-U3TOTOBUTENEM TpaHCc(hOpMaTopa, peakTopa WIH
ammapara, a TakKe BBOJIOB, COOMpaeMbIX M3 4acTell Ha Oake IeKTpooOOPy0BaHNUs, OTPAHUIHBASICH
NPWIOKEHUEM K BBOJAM  HUCHBITATEIBHOTO  OJHOMHUHYTHOTO MEPEMEHHOTO  HAINpSKEHUS
Tpancopmaropa, peakTopa WM amnmapata HpuU MPOBEICHHUH MPUEMO-CAATOYHOTO HCTBITAHHS
MOCJIETHUX.

2 B 006beM npreMo-caaToYHbIX UCTIbITaHUH (PapdopoBBIX U30IATOPOB, YKa3aHHBIA B CTaHAapTaxX
Ha 3TH U30JISITOPbI, UCIIBITAHHE OJJHOMUHYTHBIM MEPEMEHHBIM HANpsKEHUEM MOXET He BXOJUTh,
IpU YCIOBUM YyKa3aHUs JAPYyroro crnocoda IPOBEPKH KadecTBa W3TOTOBJICHUS H30JIATOPOB,
3aMEHSIOUIETr0 UCTIBITAHNE OJTHOMUHYTHBIM HANPSKEHUEM.

3 I[OHYCKaCTCH HEC TIPOBOAUTH MPHEMO-CAATOYHBIC HUCIBITAHHUA HU3O0JAINUHA C06paHHI>IX
TOKOOI'PAHUYIUBAIONIUX CYXUX PECAKTOPOB, a OTPAHUYIUBATHCA UCTIBITAHUCM HUX U30JIATOPOB.

4 Jlomyckaercs He MNPOBOAMTH MPUEMO-CAATOUYHBIE HCIBITAHUS HW3OJSIUU LEened MEepBUUYHBIX
coequnennii KPY mnpu pazoOmieHHOM (KOHTPOJIBHOM) W PEMOHTHOM IIOJIO)KEHUU BBIABHIKHOTO
AJIEMEHTa, a TAaK)Ke MPU OTKIIOYCHHOM IOJIOKEHUU Pa3beAMHUTENEH, MPUCOCAMHEHHBIX K IIETISIM
nepBUYIHBIX coequHeHnit KPY 6e3 BBIABHKHBIX 3JIEMEHTOB.

5 Jlomyckaercs He NPOBOAMTH INPUEMO-CHATOYHOE MCIBITAHUE M3O0JSALMA MEXAY KOHTaKTaMHU
OJIHOTO M TOrO K€ IIOJI0CA Ta30HAINIOJIHEHHBIX BBIKIKOYATENICH NPUIIOKEHUEM HAIPSDKEHUS 110
MOJITYHKTY a) K MOJHOCThIO COOpAaHHOMY BBIKJIIOUATENIO WM, IIPU MOJIEMEHTHOM MCIIBITAaHUH, K
MOAyJdsM  (pa3pbiBaM), a OrPAaHUYUBATHCA  HUCIBITAHUEM OJHOMHHYTHBIM  T€PEMEHHBIM
HaMpsHDKEHUEM OTIETbHBIX M30JUPYIOIIUX YacTel MoayJsel (pa3pblBOB) U MPOBEPKON COOTBETCTBUS
yepTekaM M30JLHUOHHBIX PACCTOSIHUM MEXAY pPa30MKHYTHIMHM KOHTAKTaMH KaKJIOTO MOMIYJsS

(pa3peiBa).

OTO JIOIyCKaeTcss B Cilydae, €ClId paHee NPOBEICHHBIMH HCCIEAOBAHMSIMHU M MEPUOINYECKUMHU
UCHBITAaHUSMH MOJyJiell (pa3pbhIBOB) TOM k€ KOHCTPYKLMH [OKa3aHO, YTO INPU TaKOM METOJe
KOHTpOJII HM30JIALIMM BCE€ NPOBEPEHHBIE MOAYJIH (pa3phbiBbl) BBIACPKUBAIOT HCIBITAHUSA 10
NOJMYHKTY a). Ilepedenp mojsiexammx HCHBITAHUIO OTIENbHBIX H30JIMPYIOLIIUX YacTed MoJyJeit
(pa3pbiBOB), a TakkKe TMOJICKANUX TNPOBEPKE H3OJSIMOHHBIX PACCTOSIHUNA JIOJDKEH OBITh
YCTaHOBJIEH B CTaHJapTe Ha BBIKIIOYATENIb KOHKPETHOTO THIIA.

6 Jlomyckaercsi HE NPOBOAUTH MPUEMO-CAATOYHBIE WCIBITAHUS W30JSLUU MEXKIY KOHTaKTaMu
OJIHOTO M TOTO € TOJICa KOMMYTAIIMOHHBIX alMapaToB (IJIs ra30HAMOTHEHHBIX BBIKIIOYATEICH C
Y4€TOM IPHUMEUYaHUs 5) U MEXAY TOKOBEAYUIMMH YacTAMU COCEIHHUX IOJIOCOB allaparoB, €CIH
ANEKTPUUYECKAs] NPOYHOCTh YKA3aHHOM M3O0JIALMM OINpPEAENAeTCS BO3AYLIHBIMH WM MACISHBIMHU
MPOMEKYTKAMU M €CIIH NPOBEPKOM YCTAaHOBJIEHO COOTBETCTBHE W3OJISIIUOHHBIX PACCTOSHUN
YepTekKaM.

7 Jomyckaercs MO COTJIACOBAHUIO C TMOTpeOuTeNeM HE TPOBOAWTH IPUEMO-CIATOYHBIC
WCIIBITAHMS JIJTUTEIBHBIM TEPEMEHHBIM HAMPsHKEHWEM CHJIOBBIX TpaHC()OpPMATOPOB OTIEIBHBIX
TUIOB KJlacca Hanpspkenus 220 kB. DT1o nomymieHue 10KHO ObITh 000OCHOBAHO UCHBITAHUSAMH Ha
NPEINPUATAU-U3TOTOBUTENIC AHAJOTHYHBIX TPaHC(HOPMATOPOB MTAHHOTO Kiacca HAMPSHKCHHUS |
OTBITOM JKCIUTyaTalii TpaHC(OPMATOPOB pPacCMATPUBAEMBIX THUIIOB JIAHHOTO TPEIIPUSATHUS-
U3rOTOBUTENA.



4.16 HOBTOpeHI/Ie HUCIBITAHUM Ha NpCANnpUATHNU-U3TOTOBUTCIIC. HcneiTanue y HOTpe6I/ITeJ'I5[

4.16.1 Ilpu moBTOpEeHUH MO TPEOOBAHUIO 3aKa34MKA HA MPEANPUATUU-U3TOTOBUTENE UCTIHITAHHUMA
ANIEKTPOOOOPYAOBAaHUS IO  TMPOTrpaMMe  IPHEMO-CIATOYHBIX  HMCIBITAHUNA  HCIBITATEIBHOE
HanpsDKeHHe (KpoMe JUIMTENBHOTO IEePEeMEHHOT0) JIOJDKHO COCTaBIATH IO OTHOLICHHIO K
YCTaHOBJICHHOMY B HACTOSILIIEM CTAHIAPTE 3HAYEHHIO UCIIBITATEILHOTO HANIPSKEHUS:

- 100% - nns snexTpooOOpynOBaHMs BCEX BHJIOB KJIacCOB HampspkeHus oT 3 go 15 kB u ans
KepaMHUECKUX U30JISITOPOB BCEX KIIACCOB HAIPSKEHUS;

- 90% - st 2NIEKTPOOOOPYAOBAHUS, KPOME KEPAMUYESCKUX M30JISTOPOB, KJIIACCOB HATIPSIKEHHS OT
20 mo 750 xB.

[Ipumeuanue - Yka3zaHue 0 CHUKEHUU UCHBITATEIBLHOTO HampskeHus 10 90% HOpMUPOBaAHHOTO
3HAYEHUS1 HE OTHOCUTCA K UCHBITAHUSAM, TOBTOPSEMBIM Ha NMPEANPUATUU-U3TOTOBUTEINE, BCIEICTBUE
W3MEHEHUM  M30JSUUHM, [POM3BEACHHBIX IOCIE  YCHEIIHO  IPOBEACHHOTO  HCIBITAaHUS
AIIEKTPOOOOPYAOBaHUS, HAIPUMED, B CBSA3HM C 3aMEHOM y3J1a WM JI€Talli, YTO MOTJIO MOBIHUATH HA
AIIEKTPUYECKYIO IPOYHOCTD U30JIALIUHN dIIEKTPOOOOPY TOBAHHUS.

4.16.2 [lomyckaercss TpOBEIEHUE Yy TMOTPEOUTENs] HMCHBITAHWS OIHOMUHYTHBIM II€PEMEHHBIM
HaNpsHKEHUEM 3JIEKTpooOOpYy/I0BaHUs, HE BBOJAMBILErOCS B HKCIUIyaTallMIO M HAXOIIErocs B
IPUTOJTHOM JUIsl paOOThI COCTOSTHUM; IIPU 3TOM UCIHBITATEIbHOE HAPSXKEHHUE 3JIEKTPOOOOPY10BaHUS
(KkpoMe KepaMHMUYECKUX HM30JITOPOB) HE JOJKHO InpeBbimath 90%, a kepaMHUUECKUX H30JSTOPOB -
100%  ucHbITaTEIBLHOTO  HANpPSKEHUS, YCTAHOBJIEHHOIO B  JAaHHOM  CTaHaapTe i
COOTBETCTBYIOIIETO AJIEKTpoOoOOpyAoBaHus. B ciydyae mpoBeneHuss y moTpeOUTENsT UCTIBITAHHS
AEKTPOoOOOPYI0BaHUS Kjlacca HampspDKeHus Bhimre, yem 220 kB, a cuinoBbIX TpaHCHOPMATOPOB -
Beiie, yeM 110 kB, mporpamma ucneiTanus (KpoMe OTACIBHOTO HCIBITaHWs OOMOTOK Kiacca
HanpspkeHust 35 kB u Hmke) JomkHA OBITH COTJIacCOBaHA C MPEANPHUATHEM-U3TOTOBUTEIIEM
3JIeKTpo0OOpyAOBaHUs. [IUTENbHOCTh MPUIOKEHHSI UCIBITATEIbHOTO HANPSKEHUS! OJDKHA OBITH
He Oosiee 1 MUH BHE 3aBUCHUMOCTH OT BHUJ]a OCHOBHOM M30JISIMH.

[Ipumeuanue - [Ipu oTcyTcTBUM Y OTpeOUTEICH UCTOUYHUKA HAMPSYKEHUS MMOBBIIIIEHHON YacTOTHI
ucnbiTaHue TpaHchopmaTropa y TOTPeOUTENST WHAYKTUPOBAHHBIM HANPSHKECHHEM JOITyCKAeTCs
npoBoauTh mpu vactore 50 I'm HampspkeHWeM He BbImie 1,3 HOMHUHAIBLHOTO TIPU JJTUTEIHHOCTH
BbIZICpKKH | MuH. i TpaHCOpMaTopoB € MarHUTONPOBOJOM U3 XOJIOJHOKATaHOW CTalln
MPeANPUATHE-U3TOTOBUTEIh MOKET YCTAHOBUTh MEHBIIYIO, YeM | MHH, IJIUTEIBHOCTh BBIACPKKH,
HO He MeHee 20 c. DTO OrpaHWYeHHE IUTEIHHOCTH MTOJDKHO OBITh yKa3aHO B CTaHIApTe Ha
TpaHCHOPMATOPHI.

5 TPEBOBAHUA K U3ondaumm CUNoBbiIX TPAHCO®OPMATOPOB,
ANEKTPOMAIHUTHbIX TPAHC®OPMATOPOB HAMPAXEHUA U PEAKTOPOB*

* TpeOoBaHUSI HACTOSIETO pas3jielia OTHOCSATCS, €CIM HE YCTAaHOBIEHO MHAaue, K KaXIOH u3
cropon BH, CH u HH cunossix tpancdopmatopos. Ilox m3omsueit oomorok BH, CH, HH nmm



HelTpanu oOMOTKM NMOHMMAaeTcsi cooTBeTcTBeHHO u3oisiius cropoH BH, CH, HH wiu ctoponsl
HelTpanu 0OMOTKH.

5.1 TpeGoBanus K BHYTPEHHEH U30JISIIIMH TPHU HAPSHKEHHUSIX TPO30BBIX UMITYJILCOB

5.1.1 BHyTpeHHSsI W3OJAIMS OTHOCUTEIBHO 3eMIM W Mexay ¢aszamu (s TpexdasHbIX
TpaHCHOPMATOPOB W PEAKTOPOB) TpaHCHOPMATOPOB* W PEAKTOPOB JIODKHA BBIJCPIKUBATH
MPWIOKEHHBIC K JTMHEHHOMY 3aKUMY (B Tpex(]asHbIX TpaHCHOpMATOpaX U PEaKkTopax K KaKIoMy
JUHEMHOMY 3a)KHMY IIOOYEpEeIHO) Kax 0l OOMOTKH HampsKEHUs IMOJHBIX U CPE3aHHBIX I'PO30BBIX
MMITYJICOB, yKa3aHHbIe B TaOnuiax 2 (rpadsi 3 u 5), 3 (rpadst 2, 3, 9 u 10), 4 (rpadsi 3,4, 8u9) u

5 (rpada 2).

* TpeboBaHus K M30JSLUUM TPaHC(HOPMATOPOB OTHOCATCS, €CIAM HE YCTaHOBJICHO HHAue, K
CHJIOBBIM TpaHC(OpPMATOpaM U 3JIEKTPOMArHUTHBIM TPaHC(POPMATOpaM HalpsHKEHUSL.

[Mpumeuanne - Jlns 2IeKTpONeYHBIX TpaHCcHOpMaTOpoB Kiacca HampspbkeHus 35 kB,
MOJIKITIOYaeMbIX K BO3IYIIHOW JTMHUU 3JIEKTPOIIEpeIadyl yepe3 MPOMEXYTOUHbIE TpaHC(HOpMaTOpHI
(pu BBHITIOTHEHUH COEIUHEHHUS MEXKy S3JCKTPOTNEYHBIM U IMPOMEXYTOYHBIM TpaHCHOpPMaTOPOM
KaOebHOM BCTaBKOW WM SKPAaHUPOBAHHBIM TOKOIMPOBOJIOM), JOIyCKAeTCS YCTaHABIMBAThH
UCHBITATEeNIbHBIE HAIPSDKEHUS TPO30BBIX HMIIYJIbCOB HMXKE, Ye€M YyKa3aHo B Tabiuue 2. OTH
CHW)KEHHBIE 3HAY€HUs JIOJDKHBI YKa3bplBaTbCS B CTAHAAPTAX WJIM TEXHUYECKHUX YCJIOBHMSX Ha
AJIEKTPOIIEYHbIE TPAHC(POPMATOPHI.

5.1.2 BHyTpeHHsIsl u30Js11Usg 00OMOTOK KJ1accoB HampsikeHust ot 3 10 35 kB tpanchopmatopos ¢
MOJTHOW W3OJIAIMEH HEUTpalli TpHW BBIBEIACHHOW HEWTpadu JOJDKHA BBIJAEPKHUBATH (Kpome
ucteITanust 1o 5.1.1) mpwIoKeHHBIE K 3KUMY HEHTpalld HAINpsOKEHHUS TOJIHBIX M CPE3aHHBIX
TPO30BBIX UMITYJILCOB, YKa3aHHBIC B TaOimimax 2 (rpadet 3 u 5) u 5 (rpada 2).

[Ipumevanne - Eciu u3onamuss oOMOTKH BBIIIOJIHEHA OJWHAKOBO CO CTOPOHBI HEUTpaIM U CO
CTOPOHBI JIMHEHHOTO0 KOHIIA, TO YKa3aHHbIE B JAHHOM IIyHKTE€ HCIBITAHUS JOIyCcKaeTcs He
MIPOBOJIUTB.

5.1.3 BHyTpeHHss U30J5111Ms COEIMHEHHBIX B 3B€34y OOMOTOK KJIacCOB HampshkeHus oT 3 a0 35
kB tpexdaznpix TpanchopmMaTopoB C MOJHON M30JSIHMENH HEHTpAIHU MPHU HEBBIBEICHHOW HEHUTpaIu
JOJDKHA BbIAECPXKMBATh (KpoMe HcnblTaHuss 10 5.1.1) mpuiokeHHbIE K TpeM 3JIEKTPUYECKH
COCAMHEHHbIM MeXay C000il JMHEHHBIM 3aXHMMaM OOMOTKM HAaNpsDKEHHUsI ITOJIHBIX TPO30BBIX
HMITYJIbCOB:

- 11 OOMOTOK KJIaCCOB HampspkeHus oT 3 1o 15 kB - ykazannsie B Tabmumax 2 (rpada 3) u 5
(rpada 2);

- nast 0OMoTOK KiaccoB HampspkeHus 20 u 35 kB - pasabie 105 u 140 kB cooTrBeTcTBeHHO, /IS
ANEKTPOOOOPYI0BaHUS C HOPMATBHOU U30JISIIUEH.

5.1.4 BHyTpeHHsS H30JA1MsI OOMOTOK CHJIOBBIX TpaHC(HOPMATOPOB C HEMOJHOW H30JsIHeit
HeWTpany, Jomyckaromied paboTy ¢ pas33eMeHHEM HEWTpalM, JOJDKHA BbIIEPKHUBATh (Kpome



ucnbiTanuss 1o 5.1.1) TpuiiokeHHblE K 3aKUMY HEWTpaau HaNpsOUKEHUS TIONHBIX TPO30BBIX
UMITYJIbCOB, YKa3aHHbIE B Tabnuie 6 (rpada 4).

5.1.5 Hcnbpitanus w30 OOMOTOK CYXHX CHJIOBBIX TpaHc(opmaropoB, TpaHchoOpMaTopoB
HANPSDKEHUsI U PEaKTOpoB (B T.4. OCTOHHBIX PEAKTOPOB) HANPSHKECHUSIMH TPO30BBIX HMITYJIHCOB
JIOJKHBI TIPOBOAMTHCS UCHBITATEIbHBIMM HANPSKEHUSAMH M METOJAMH, YCTAHOBJIEHHBIMH JJIs
BHYTpPEHHEH M30JIALMU TPAaHCPOPMATOPOB M PEAKTOPOB, HO UMITYJIbCAMH KaK MOJIOXKHUTEIBHOH, TaK
Y OTPULATENBHON MOJIIPHOCTH.

5.2 TpebGoBaHus K BHEUTHEH U3OJIAIMH MTPU HATIPSHKEHUSAX TPO30BBIX UMITYJIHCOB

5.2.1 BuemHss uzonAuus oOMOTOK TpaHC(OPMATOPOB M PEAKTOPOB JOJDKHA BBIIEPKUBATH
HaMpsHKEHUsS! TOJTHBIX TPO30BBIX UMITYJILCOB, YKa3aHHbIE B Tabnunax 2 (rpaga 3), 3 (rpader 2 u 3), 4
(rpader 3 u 4) u 5 (rpada 2).

5.2.2 BHemHss U30JSUST BBIBEICHHON HEWTpald OOMOTOK KJIACCOB HampspkeHus ot 3 g0 35 kB
TpaHchopMaTOPOB C MOTHOW HM3OJSIIMENH HEUTPaau JOJDKHA BBIICPKUBATH HAIPSDKEHUS TMOJTHBIX
TPO30BBIX UMITYJILCOB, YKa3aHHBIC B TaOymiax 2 (rpada 3) u 5 (rpada 2).

5.2.3 BHemHss W30JAIMS BBIBEACHHOW HEHTpamu OOMOTOK CHJIOBBIX TpaHC(HOPMATOPOB C
HETOJIHOM HW30JIsIMel HeWTpaiu, IomycKaromeil paboTy C pa33emiieHHeM HEWTpaid, 0JDKHA
BBIJICP)KUBATh HAIIPSHKSHHS TIOJTHBIX TPO30BBIX UMITYJICOB, YKa3aHHbIE B Tabmuile 6 (rpada 4).

5.2.4 Tlpu ucneiTanusx 1o 5.2.1-5.2.3 ucnbITaTenbHOE HAMPSKEHUE TOJDKHO OBITh MPUIIOKEHO K
HCIIBITHIBAEMON  BHEIIHEH u30yA1Md  (BBOJLY) OTHOCHUTEIBHO 3€MJIM W JAPYrMX BBOJOB
TpaHC(HOPMATOPOB I PEAKTOPOB.

5.3 TpeOGoBaHMs K U30JSIIUUA TPU HAPSHKEHHUSIX KOMMYTAI[HOHHBIX HMITYJIbCOB

5.3.1 BuyTpeHHss u30A1UMs 0OMOTOK TpaHC(POPMATOPOB W PEAKTOPOB OTHOCHUTEIHHO 3EMIIH
JOJDKHA  BBIJCPKHMBATh IMPUWIOKEHHbIE (HEMOCPEACTBEHHO WM IyTeM WHIYKTHUPOBAHUS B
UCIIBITBIBAEMOM TpaHchopmaTtope) K JnMHeWHoMy 3axumy oobmotkn BH (B Tpexdaszubix
TpaHcopmaropax K KaxJ0My JIMHEHHOMY 3aKUMY IOOYEPEIHO) HaNpsHKEHHUsS KOMMYTAI[MOHHBIX
UMITYJIbCOB, YKa3aHHbIe B Tabnuie 4 (rpada 10).

Jns cunoBeIX aBTOTpaHchopmaropoB ¢ ooMorkamu BH kmacco mampspkenus 500 u 750 xB
yKa3aHHOE MWCIBITAaHHE SBIAETCS Takxke wHcnblTaHueM u3omsauuu oomotkn CH (HH) kmaccos
HanpspkeHust 330 u 500 xB; npu 3ToM nepekiroyaTesb Yucia BUTKOB JIOJDKEH OBITh YCTaHOBJICH B
TaKoe IMOJO0XKEHHE, 4YTOObl paccuuTaHHOE MO Kod(duIMeHTy TpaHchOpMalMK HaNpsKeHUe
KOMMYTAaIlMOHHBIX UMITYJIbCOB Ha JHHEWHOM 3axknMe 0oMoTku CH (HH) Opuio kax MokHO Onroke K
3HAYEHUSM, yKa3aHHBIM B Ta0smie 4 (rpada 10) mis knaccoB HanpsokeHus 330 mwm 500 kB.

5.3.2 BayTpennss uzomnsaius Mexay (hazamu oOMOTOK Tpex(has3HbIX CHIIOBBIX TpaHC(HOPMATOpOB
JOJDKHA BBIACPIKUBATH HAMIPSKEHHST KOMMYTAllMOHHBIX MMITYJIbCOB, YKa3aHHbIE B Tabiwuie 4 (rpada
11).

VcnplTanne MO0 AAaHHOMY MYHKTY JOIYCKaeTcs NPOBOAUTH OJHOBPEMEHHO C HCIBITAHUEM
BHYTpPEHHEH M30JISIIMM OTHOCUTENBHO 3eMid 1o 5.3.1.



[Mpumeuanue - Jlomyckaercss CHKCHHE HANpsDKCHUs, YKa3aHHOTO B Tabmuue 4 (rpada 11), no
MOJIyTOPHOTO 3HAYCHHS WCIBITATEILHOIO HANPSHKCHUST OTHOCUTEIIBHO 3E€MJIM, YKAa3aHHOTO B
tabnue 4 (rpada 10), mpu npoBeneHnn ucnsiranus no merogam ['OCT 22756.

5.3.3 BuemHss w301 OOMOTOK CHIIOBBIX TPAaHC(HOPMATOPOB M IIYHTHUPYIOIIHX PEaKTOPOB
OTHOCHUTEJIFHO 3eMJIM (BO3AYIIHBIE H3OJIALMOHHBIE MPOMEXKYTKH) B CYXOM COCTOSHHUU JOJDKHA
BBIJICP)KUBATh HAIIPSHKCHHSI KOMMYTAIIMOHHBIX UMITYJIBCOB, YKa3aHHbIE B Tabmuie 7 (rpada 5).

5.3.4 BuemHss u30iAIMsS MEXKAy ¢azamMu (BO3IYIIHBIE MPOMEKYTKH) OOMOTOK TpexQaszHbIX
CHJIOBBIX  TPaHC(OPMATOPOB JIOJDKHA  BBIACPKHBATH B CYXOM COCTOSIHUM — HaNpsDKEHHS
KOMMYTALIMOHHBIX UMITYJIbCOB, yKa3aHHbIE B Tabnuile 7 (rpada 6).

HpI/I 9TOM K 3aKUMaM 00eux (1)33 JOJIDKHBI OBITH IMPUJIOKCHBI UMITYJIbChI Pa3HbIX HOHﬂpHOCTCﬁ C
MAaKCUMAJIbHbBIMU 3HAYCHUAMHU, PABHBIMH ITOJIOBHMHC HCIBITATCIbHOI'O HAIIPSIKCHHA, TaK YTOOBI K
H30JIUA MCXKIY (1)3.3.’:1MI/I OBLIO HPUITOKCHO HOPMUPOBAHHOC UCIIBITATCIIbBHOC HAIIPAKCHUC.

5.4 TpebGoBaHus K BHYTPECHHEH W30JISAIIUN TIPU OJJHOMHUHYTHOM TTEPEMEHHOM HAIPSHKEHUN

5.4.1 BHyTpeHHSS H30JSIUS KaXI0H W3 OOMOTOK TpaHC(HOPMATOPOB M IIYHTUPYIOIIMX H
JyTOTacsiiX PeakTOpOB C MOJHOW M30JISAIMEeH HeUTpasiu, a TakKe BHYTPEHHSS U300 OOMOTKHI
TOKOOTPAaHMUYMBAIOLINX PEAKTOPOB JIOJKHA BBIJIEPKUBATh OTHOCUTENIBHO 3€MJIM U JIPYTHMX 0OMOTOK
NPUIIOKEHHOE OT BHEUIHET0 MCTOYHMKA UCIBITATeIbHOE OJJHOMUHYTHOE HANpsDKEHHE, YKa3aHHOE B
tabnumax 2 (rpada 7), 3 (rpada 11 wim 13), 5 (rpada 4), a Takke myHkrax 5.4.6, 5.4.7 wim 5.4.8.
YacTu pacuieryieHHO 0OMOTKY JI0JKHBI pacCMaTpUBATHCS KaK/asi Kak OTIesIbHasi 0OMOTKa.

5.4.2 BHyTpeHHSST U30JSIHsT OOMOTOK TPaHC(hOPMATOPOB U IyroracsiuX PeakTOPOB C MOJTHON
n3ossIMen HeiTpanu oomMoTku BH moimkHa BBIIEpKUBATH UCIIBITAaHUE (KpOME HCTIBITaHUS 110 5.4.1)
OJIHOMHMHYTHBIM  HAmpsOKEHHEM, PpPaBHBIM  JIBOHMHOMY HOMHUHAJIBHOMY  HAMNPSOKCHUIO |
WHIYKTHPOBAaHHBIM B UCTIBITBIBAEMOM TpaHC()OpPMATOpE MIIN PEaKTope.

5.4.3 BayTrpennss wuzomsus oOMOTOK kiaccoB HampsbkeHust or 110 go 750 kB cuiioBbix
TpaHCOPMATOPOB C HEMOJHOW u3oJsIMeld HelTpanu oOmorku BH pomkHa BbIIEpKHBATH
O/JIHOMHUHYTHOE€ HaIpshKEHUE, WHIAYKTUPOBAHHOE IMOJHOCTHIO MM YaCTHYHO B HUCIBITHIBAEMOM
tpancopmarope. Ilpu dSTOM HampspKeHHE JIMHEHHOTO KOHIIA UCHBITBIBAEMOW  OOMOTKH
OTHOCHTEJIHHO 3eMJIM JJOJDKHO OBITh paBHO ykazaHHOMY B Ta0nuie 3 (rpada 11) wmu 4 (rpada 13).

B Tpexdasznpix TpanchopmaTopax ¢ oOmoTtkoit BH, pacmonokeHHOW CHapy»KH OCTaJIbHBIX
00MOTOK, M30isiHs MexXIy oomoTkamMu BH cocennux ¢a3 momkHa BBIICPKUBATH OJHOMUHYTHOE
HaIpsDKCHWE HEe MEHbIe yKa3aHHoro B Tabsmie 3 (rpada 12) wimu 4 (rpada 14), npumokeHHOE
MEXIy JTUHEHHBIMA 3akuMaMu 00MoTok BH coceqnux das.

Ecnu npu ucnbplTaHUM 1O HACTOSIIEMY IMYyHKTY HM30Js1uu oOMoTtok BH aBTroTpancdopmartopos
BO3HMKAIOIIUE HAa JIMHEHHOM KoHIle 00MoTkH CH HampspkeHusl He MEHbIIIe YKa3aHHBIX B TabmuIe 3
(rpada 11) wu 4 (rpada 13), To ucnpiTanue u3osuu oOMoTku BH sBiisieTcs Takyke HCTIBITAHUEM
n3ossinud 0oMoTku CH; B MPOTUBHOM citydae HcIbITaHue n3oysiud ooOMoTku CH 10/mKHO OBITH
IIPOBECHO OTAEIBHO.



Mzomsiust oomotok HH tpancdopmaropoB u oomorok CH ¢ monHOM wu3omsiimed HedTpanu
TpanchopmMaTopoB (MCKIIIOYasi aBTOTPAHCPOPMATOPHI) JOJDKHA BBIIEPKUBATh HAINPSIKCHUE,
MPUIOKEHHOE OT OCTOPOHHET0 UCTOYHUKA, COracHo 5.4.1.

IIpumeuanus

1 Ilpu wucnpITaHUSX (THIIOBBIX, MEPHOJUYECKUX M MPHUEMO-CAATOYHBIX) H3OJSIUH OOMOTKHU
kimacca HanpspkeHus 110 kB omHodasHbeix m  TpexdasHbIX TpaHCcHOPMATOPOB JIOMYCKAETCS
CHIDKEHHUE, HO He Oosee yeM Ha 8%, MCHBITATEILHOIO HAINPSDKEHUS M3O0JSLUM JIMHEHHOrO KOHIA
OOMOTKH OTHOCHUTEIbHO 3€MJIM, €ClI 0€3 3TOro CHI)KEHUS HaNpsKEHHE OTHOCHUTENIBHO 3eMIIH
KaKoW-TnO0 OOMOTKH WJIM HaIpsSHKEHHUE MEXIY COCETHUMHU OOMOTKaMH, pPACIOJIOKEHHBIMH Ha
OJTHOM U TOM K€ CTepKHe, IpeBbIckIo Ob1 105% winm HampspkeHHe MeXITy OOMOTKaMH COCEIHUX
¢da3 mnpeBbicwiio Obl  110% COOTBETCTBYIONIETO 3HAYCHUS UCHBITATEILHOTO HAMPSIKCHHUS,
ykazanHoro B Tabmure 3 (rpada 11 wmm 12). Ilpu 3ToM HM30MAIMS JIMHEHHOTO KOHIIA OOMOTKH
OTHOCHTEJIPHO 3€MJIM JIOJDKHA OBITh paccuMTaHa Ha IIOJIHOE 3HAYCHHUE HCIBITATEIIEHOTO
HaNpsDKEHUsI, YKa3aHHOTO Juisi Hee B Tabnmue 3 (rpada 11). [Jns Tpexdazubsix TpanchopMaTopos
(kpome aBTOTpaHCHOPMATOPOB) YKAa3aHHOE B OITOM TNPUMEYAHUU CHIIKCHHE HCHBITATEILHOTO
HaIPsDKCHUSI JOITYCKAeTCs ISl TMHEHHOTo KoHIa 00MoTkH BH TOBKO CcpemHeii Mo pacmoioKeHHIO
Ha MarHuTtonmpoBojae ¢a3pl W, KpoOMEe TOro, TOJNBKO B CJIy4ae, €CIIM MarHuTHas CUCTeMa
Tpancopmaropa Hepa3BETBICHHAS.

2 Ilpu nmpueMo-cIJaTOYHOM HUCHBITAaHUHM aBTOTPaHC(OPMATOPOB COIJIACHO HACTOSIIEMY IMYHKTY
JIOTIYCKAEeTCsl CHIKEHUE HCIBITATENIbHOTO HANpsOKeHUs JIMHEHHOro KOHIAa o0Imed OOMOTKH 110
CPaBHEHHUIO C HOPMHPOBAHHBIM 3HauUeHUEM He Oosee yeM Ha 15%.

5.4.4 Ucneitanue cornacHo 5.4.3 BHYTpPEHHEH M3OJSIIMHM CHJIOBBIX TpaHC(HOPMATOpoB (Kpome
aBTOTpaHC(HOPMATOPOB) JOHKHO OBITH MPOBEIACHO TaK, YTOOBI OMPENEICHHOE PACYCTHBIM ITyTEM
HaIpsHKCHUE MEXKIy JTUHEHHBIM KOHIIOM oOMOTKM BH m Ommkalmmmuy Kk HeMy TOYKaMHU COCETHEH
0OMOTKH, pacIoJIOKEHHON Ha TOM € CTep)KHE M HOPMAJIbHO 3JEKTPUYECKH HE COCTUHEHHOH C
obmoTtkamu BH, Obut0 paBHO ykazanHoMy B Tabnunax 3 (rpada 11) u 4 (rpada 13). JomxHbI OBITH
TaK)XKe BBITIOJHEHBI TpeOoBaHus 5.4.3 0 3HAUEHUH UCIBITATEILHOTO HAMPSKEHUS IMHEHHOTO KOHIIA
WCIIBITHIBAEMON OOMOTKH OTHOCHTEJIPHO 3€MJIH, a Takke - I TpexdasHbIX TpaHCHOPMATOPOB -
mex Iy oomotkamu BH cocennux gas.

TpeboBaHue HACTOSIIETO MyHKTA MPEABSIBISACTCS TOJIBKO B TOM CIIydyae, €CIH MEKIY JTUHEHHBIM
KOHIIOM 00MOTKM BH u OmmkalInuMme TOYKaMH cOCEIHEH OOMOTKH HE PACIHOJIOXKEHBI YaCTH
obmortku BH.

[Ipumevanne - [lpu ucnbITaHUAX W30JIAIMA OOMOTOK Kiacca HampspkeHus 110 kB momyckaetcst
CHIDKEHHUE MCTIBITATEILHOTO HANPSHKEHHS B CIEIYIOMINUX CIydasix:

a) a7 OOMOTOK C BBOJIOM TIOCEpEIMHE NpPU IMPHEMO-CAATOYHBIX HCHBITAHUSAX JOIYCKaeTcs
CHIDKEHUE, HO He Oosee yeM Ha 8%, HUCHBITATEILHOTO HANpSKEHUS MEXAY JIMHEWHBIM KOHIIOM
0OMOTKH U OJIDKaUIITUMU K HEMY TOYKaMHU COCEeIHEe 0OMOTKH;

6) s OoOMOTOK C HEHTpalblo IMOCepelrHe, HMEIOUIMX JBE MapajieibHble BETBH,
pacIoJIOKEHHBIC Ha OJTHOM W TOM K€ CTEPKHE MarHUTOIIPOBOJA TpaHCHOpMATOpa, MPHU MPHEMO-
CHATOYHBIX HCIBITAHUSX JIOMYCKAETCsS CHIKEHHe, HO He Oojee dyeM Ha 8%, HCHBITATEIILHOTO



HAIIPAKCHUA MCKIY JIMHEHHBIM KOHIIOM OﬂHOﬁ 13 MapaljiCIbHbIX BETBEH OOMOTKH U OJIMKAUIITUMU
K HCMY TOYKaMHU COC€)IHCI>'I O6MOTKI/I;

B) IPU THUIOBBIX, MEPHOAMUYECKUX H MPUEMO-CAATOUYHBIX HCTBITAHHUSX JOMYCKACTCS CHUKCHHE
(3HaUeHWE CHWKCHHS HE OTrPAaHUYMBACTCS) HCIBITATEIBHOTO HAMPSDKCHUS MEXIY JTHHEHHBIM
KOHIIOM OOMOTKH M OJIDKAHIIIMMH K HEMY TOYKaMHU COCEIHEH OOMOTKH, €Cli 0€3 ATOT0 CHUKEHUS
HaNpsHKEHHE OTHOCUTENBFHO 3eMJTH IPYTHX TOYEK 0OMOTOK MPEBBICHIIO ObI HOPMHUPOBAHHOE IS HUX
UCIIBITaTeNIbHOE HampspkeHue. [Ipyu 3TOM M30MSIIMsS MEXIy JTUHEHHBIM KOHIIOM oOMoTKM BH u
O KaUIIIMMK K HEMY TOYKaMH COCEeIHEe OOMOTKH JTOJDKHA OBITh paccuMTaHa Ha TIOJTHOE 3HaYeHUE
yKazaHHOro st Hee B Tabnumax 2 (rpada 7), 3 (rpada 11) u 4 (rpada 13) ucnpITaTeBHOTO
HaTpsKEHUs.

5.4.5 Ilpu mnpuemMo-cAaTOYHBIX HCHBITaHUAX coracHo 5.4.3 u 5.4.4 Ttpancdopmaropon
(aBTOTpaHchopMaTOpOB) KiIaccoB HampspkeHus: 220 kB u HMKe, UMEIOMIMX OJHY WM HECKOJIBKO
OOMOTOK C HENOJHON W30JsALMed HEHWTpanu, HCHBITATEIbHOE KPAaTKOBPEMEHHOE IEPEeMEHHOE
HalpsDKEHUE 3TUX OOMOTOK JOJDKHO ompenenatscss no oomotrke BH. Ilpu stom pomyckaercs
oomotrky CH (HH) He ucnbIThIBaTH CBOMM HOPMHPOBAHHBIM MCHBITATENFHBIM HanpsokeHueM. [Ipu
HAJIMYUH PETYJIMPOBAHUS HANPSIKEHUS MEPEKIIoYaTeNb YUCiIa BUTKOB JIOJDKEH OBITh YCTAHOBJICH B
TaKoe TIOJIOKEHHWE, YTOOBl paccuuTaHHOE MO Kodddummenty TpaHchopmaruy HampsHKeHHE Ha
muneitHoMm 3axume oOMotkun CH (HH) Obuto kak MOXHO Ommbke K 3HAYEHHUSIM, YKa3aHHBIM B
tabmuie 3 (rpadst 11 u 12) unu 4 (rpadst 13 u 14).

5.4.6 M3onsuusa oomotrkn HH (umeromiedt HOMUHanIbHOE HampspkeHHWe HUke 3 KB) CHIIOBBIX
TpaHc(OpPMaTOPOB OTHOCHUTEIBHO 3€MJIM M JIPYTHX OOMOTOK JIOJKHA BBIACPKUBATH MPUIOKCHHOE
OT MOCTOPOHHETO UCTOYHHKA OJJHOMUHYTHOE HaNpsDKEHUE, PaBHOE:

a) 5 kB - s TpanchopmMaTopoB ¢ HOpMaAIbHOH M30JIsIHe 0OMoTKH BH;
0) 3 kB - g TpanchopmaropoB ¢ obaerdeHHOM m3omsnmue ooMotTku BH.

5.4.7 M3onauus BTOpUYHOM OOMOTKH TpaHCHOPMATOPOB HAMPSHKEHUS OTHOCHTEIHLHO 3€MIIU U
Jpyrux OOMOTOK JIOJDKHA  BBIACPKHUBATh IPHJIOKEHHOE OT IOCTOPOHHETO HCTOYHHMKA
OJIHOMHHYTHOE HaIpsiKeHue, paBHoe 2 kB.

5.4.8 Wzonauus CUrHAJIBHOM OOMOTKHM 3a3eMJISIIOIMX PEAKTOPOB OTHOCHUTENBHO 3EMIIM U
OCHOBHOM OOMOTKM JOJDKHAa BBIIEPXKHBATh IPWIOKEHHOE OT IOCTOPOHHET0 MCTOYHHKA
OJIHOMHMHYTHOE HalpshKeHHe, paBHoOe 2 KB.

5.4.9 BHyTpeHHSsI W3OJAIMS BBIBEJACHHOW HEUTpaa OOMOTKH CHIJIOBBIX TpaHCHOPMATOPOB
kiaccoB HanpspkeHust 110, 150 u 220 kB ¢ HenmoHO#N M30MsAIIMel HEUTpaH, J0MycKaromas padoTy
C pa33emiieHHEeM HEHTpanu, IOJDKHA BBIIEPKHUBATH OJHOMHUHYTHOE HANpsDHKEHHE, YKAa3aHHOE B
tabmnuie 6 (rpada 2).

5.4.10 BuyTpeHHss U30JAIUS HEUTpadm OOMOTKM CHUJIOBBIX TpaHC(HOPMATOPOB KIIACCOB
HanpspkeHust ot 110 nmo 750 kB, He pomyckaromias paboTy ¢ pa33emMiIeHHUEM HEUTpaiH, T0JKHA
BBIJICPKUBATh MCIBITAHWE OJHOMHHYTHBIM HalpshHKEHUEM, 3HAY€HHE KOTOPOro JOJKHO OBITh
YCTaHOBJIEHO B CTaHAApTaxX Ha TpaHC()OPMATOPHI.



5.4.11 Buytpennss uzonsius ooMotku BH TpanhopMaTopoB HampspkeHUs, B T.4. KaCKaHBIX, C
HETIOJTHOW M30JISIIUeH HEHTpau J0JDKHA BBIICP)KUBATD UCTIHITAHUE OJJHOMUHYTHBIM HANPSOKEHUEM
npu Bo30yxaeHuu co croponsl BH unmu HH ucneiteiBaemoro tpanchopmaropa. McneitaTensnoe
HamNpsDKEHUE JMHEWHOro KoHna oOMoTkn BH oTHOCHTENbHO 3eMiM JOJDKHO OBITh PaBHO
yKazaHHoMy B Tabnuuax 2 (rpada 6), 3 (rpada 13), 4 (rpada 15) u 5 (rpada 4).

Mzonsamus  wewtpamum obmotkm BH  nomkHa BBIEpXKUBAaTH HCTBITAHUE OJHOMHHYTHBIM
HamnpsoKeHUEM, TMPUIIOKEHHBIM  OT  TIOCTOPOHHETO0 HWCTOYHWKA. 3HAYEHUWE HCIBITATEIHLHOTO
HaIpsDKeHHsI JIOJDKHO OBITh YCTaHOBJIIGHO (He MeHee 2 KB) mpeanpusTHeM-u3roTroBUTENIEM U
yKa3aHO B CTaHJapTe Ha TpaHCPOPMATOPHI HATPSIKEHUSI.

[Tpu ucneitanuyu TpexdasHpx TpaHCHOPMATOPOB HAMPSHKEHUST KIACCOB HAMPSOKEHHS OT 3 110 35
KB ¢ HenoHOH n3osnuel HeHTpanu 1o KHA ObITh TAK)KE UCIBITAaHA U30JISALIUS MEXITy 0OMOTKaMH
BH cocennux (a3 HanpspKEHHEM HE MEHBIIE YKa3aHHOTO B Tabumnax 2 (rpada 6) u 5 (rpada 4).

5.4.12 BHyTpeHHSIsI M30JIHs OOMOTKH HIYHTHPYIOIIMX PEAKTOPOB C HEMOJHON H30IsIHen
HEHTpanu OMKHA OBITh pacCUYMTaHA HAa COOTBETCTBHE HMCIIBITATEIPHOMY HAIPSDKEHUIO JTMHEWHOTO
KOHITa 0OMOTKH OTHOCHTEIBLHO 3eMJIH U MeXy (hazamu, ykazanHoMy B Tabnumax 3 (rpadser 11 u 12)
u 4 (rpadsr 13 u 14).

W3onsiuus HeiiTpanu 0oOMOTKH IIyHTUPYIOIIMX PEAKTOPOB JIOJIKHA BBIIEPKUBATH OJHOMUHYTHOE
HaIpsDKEHKE, IPUII0KEHHOE OT IIOCTOPOHHETO UCTOYHUKA. 3HAYEHHUE MCIIBITATENIbHOIO HANPSKEHUS
JIOJKHO OBITh YCTAHOBJIEHO B CTAHAAPTE HAa PEAKTOPHI.

5.5 TpebGoBaHus K BHEUIHEH HM30JSAIMU (BO3AYIIHBIM IPOMEXKYTKaM) MpHU IJIaBHOM IOIbEME
NIEPEMEHHOT0 HaIPSKEHUs

5.5.1 Buemmnsss m3onsaius (BO3MYIIHBIE MTPOMEKYTKH) OOMOTOK CHJIOBBIX TpaHC(HOPMATOpPOB U
OIYHTUPYIOIIUX PEaKTOPOB OTHOCUTEIBHO 3€MIIM JIOJDKHA BBIIEPKHBATH B CYXOM COCTOSIHUH
HaIpshKeHHe, ykazaHHoe B Tabnwmie 7 (rpada 3).

[Ipumeuanue - YkazaHue HaCTOSILETr0 MyHKTA JUIsl CYXUX TPaHC(HOPMATOPOB OTHOCHUTCS TOJIBKO K
U30JIALIMK BHE OOMOTOK: OTBOJIOB, IEPEKII0YATENs, BBOJIOB, OT TOKOBEIYIIMX YacTell 10 KOXKyXa U
T.JI.

5.5.2 BuemHss wuw3omAnus  (BO3AYIIHBIE  MPOMEXYTKH) MEXAy  (asaMu  CHIIOBBIX
TpaHc(OpMaTOPOB ¥ UIYHTUPYIOIIMX PEAKTOPOB KiaccoB HampspkeHus 150-220 kB momkHa
BBIJICPIKUBATH B CYXOM COCTOSIHMM HampsDKEHHE, ykazaHHoe B Tabmiwuie 7 (rpada 4).

5.5.3 Baemnss w3omsanus (BO3AYIIHBIE TPOMEXKYTKH) HelTpamu oOMmoTtkn BH cuitoBbix
TpaHC(HOPMATOPOB OTHOCHUTEIBHO 3emuid W Mexay dazamm 110, 150 m 220 kB ¢ HemomHOM
M30JISIIMeN HENTpaiu, TOoMmycKarolel padoTy ¢ pa33eMiIeHHeM HeWTpalid, JOJKHA BBIIEPKUBATH B
CYXOM COCTOSIHMM HanpsikeHust, paBubie 135, 195 u 280 kB cooTBeTCTBEHHO.

5.6 TpeOoBaHMsl K BHELIHEW W30JISILIMK IPU OJTHOMUHYTHOM IEPEMEHHOM HAIpsKEHUN



5.6.1 BHemHsisi u3oysnus TpaHCPOPMATOPOB HAIPSDKEHUS KaTErOPUH pa3MelieHus | JomkHa
BBIJICPIKMBATH TIOJ] JIOKJIEM HAIpPsDKCHUE, YKa3aHHoe B Tabumnax 2 (rpada 9), 3 (rpada 13) wm 5

(rpada 6).

5.6.2 Buemnss u3onsinus HelTpaau ooMotku BH cunoBbix tpanchopmatopos 110, 150 u 220 kB
C HEMOJIHOM W30JIAIMEeH HEWTpaid, JOMyCKAromed pabdoTy C pa33eMyICHHEM HEHTpaiu, ITOJDKHA
BBIZICP)KUBATH B CyXOM COCTOSTHUM HalpsDKCHHE, yKa3aHHOe B Tadimie 6 (rpada 2).

5.7 TpeOGoBaHusi K BHYTPEHHEW HW3OJSIMU CUJIOBBIX TpPAaHCPOPMATOPOB W IIYHTHPYIOIIUX
peakTopoB kinaccoB HanpsikeHus 220-750 kB npu qiauTensHOM IEpeMEHHOM HaNPSKEeHUU

5.7.1 Ucnbrtanue pomxHo npoBoauthes o ['OCT 22756 mpuinokeHrueM HENoCpPeACTBEHHO WU
MyTeM HHIYKTHPOBAHHS B HCHBITHIBAEMOM TpaHchopmaTope K JHMHEHHOMY 3axuMmy oOMoTku BH
CHJIOBOTO TpaHC(OopMaTopa WM HIYHTHPYIOIIEro peakTopa HalpsHKeHHs, YKa3aHHOTO B Tabmuie 8
(rpadst 2 u 3).

JIMATEeTbHOCTh  BBIJICP)KKH  MCTBITATSIBHOTO  HAIPSOKCHUS JIOJDKHA OBITH TNPU  THIIOBBIX
UCTIBITAHWSIX | 9, TIpH TPHEMO-CAATOYHBIX HCIBITAHUSAX I JJIEKTPOOOOPYAOBAHHS KIIACCOB
HanpspkeHust 220-500 kB mmuTensHOCTh BBIACPKKH JODKHA ObITh He MeHee 0,5 4, mis kiacca
Hanpspkenus: 750 kB - He menee 1 4.

5.7.2 CunoBoii TpanchopMmaTop WIA UIYHTHPYIONIMH peaKkTop, MPU HUCHBITAHUU KOTOPOTO
MHTEHCUBHOCTh YAaCTHYHBIX Pa3psAJ0B BO BHYTPEHHEH H30JSLMU Ha CTOPOHE HCIBITHIBAEMON

OOMOTKH HE IMPEBbICUJIAa HOPMUPOBAHHYIO, PABHYIO 3‘10-“] KJ'I, Opu UCIbITAHUH JJIUTCIIbHBIM

MepEeMEHHBIM HaIpsKeHHEM, paBHbIM 1,4 U'._pf -\E , i 510 W gy IIPX UCTIBITAHUU JUITUTEIbHBIM

TEPEMCHHBIM HANPsKEHHEM, paBHbIM 1,5 Ugg# 53 , CHUTAETCS BBIIEP>KABIINM HUCIIBITAHUE.

B ciydae nmnpeBblllIeHHs HOPMHUPOBAHHONM HWHTEHCUBHOCTH YAacCTHUYHBIX pa3psAI0B OLICHKA
pE3yIbTATOB UCIIBITAHUS JIOJKHA ITPOBOJUTHCS B COOTBETCTBHHM € IIPHIIOKEHUEM B.

5.8 TpeboBaHMs K BHYTPEHHEH H30JIALUM 3JIEKTPOMArHUTHBIX TPaHC(HOPMATOPOB HATPSIKECHUS
IIPU IEPEMEHHOM HANPSYKEHUH ¢ U3MEPEHUEM MHTEHCUBHOCTH YaCTUYHBIX Pa3psI0B

5.8.1 BHyTpeHHsIsI H30JSAIUS DJIEKTPOMArHUTHBIX TPAaHC(HOPMATOPOB HANPSHKEHUS C JIMTOW U
OyMa)kKHO-MAaCJISTHOW M30JIIHMeN KJIACCOB HampspkeHus: 3 kKB u Beime, a xinaccoB HanpspkeHus 110
KB ¥ BbIIIE, TaKKe 3aMOTHEHHBIX KHUJIKAM WU Ta3000pa3HbIM TUAIIEKTPUKOM C SJIEMEHTAaMH JIUTOH
W30JIALIAY, JTOJDKHA OBITh HCIIBITAaHA TNPWIOKECHHEM IMEPEMEHHOTO HANPSHKCHUS C HM3MEpPEHHEM
WHTEHCUBHOCTH YaCTUYHBIX Pa3psI0B.

5.8.2 HcnplTaHue AOMKHO TIPOBOJMUTHCS MPHUIIOKEHUEM HEMOCPENCTBEHHO WM TyTeM
WHIYKTUPOBAaHUA B HCIHBITHIBAEMOM TpaHchopMmaTope K JHWHEHHOMY 3akuMy ob0morku BH
HaIps>KEHUs corflacHo ykazanusm 4.10.2.

TpanchopMaTop CUUTAaETCs BBIICPKABIIUM HCIBITAHUE, €CIM HMHTEHCHBHOCTh YaCTHYHBIX
paspsiioB, U3MEPEHHAsl MPHU CHIDKEHHOM 3HAYCHHWH HAIPSKEHUsS, HE MPEBBICHUIIA 5-1071 Kn TSt

TpaHC(HOPMATOPOB C TBEPAOH H3ONSALHENH WIIH 107 Kn s TpaHchOPMATOPOB C MacISTHON
U30JIALUEH.



[Ipumeuanune - Jlo 01.01.99 nomyckaercst ucnbpITaHHME C WU3MEPEHHEM YACTHUHBIX pa3psoB
IPOBOJMUTH BBIOOPOYHO COTJIACHO YKa3aHUSAM CTaHJapTOB Ha TPaHC(HOPMATOPHI OTAEIbHBIX TUIIOB.

6 TPEBOBAHUA K U3ONALUN EMKOCTHbLIX TPAHC®OPMATOPOB HAMNPAXEHUA

6.1 HcnpiTaHusi eMKOCTHBIX TPaHC(OPMATOPOB HAMPSIKEHUS JODKHBI COCTOSITH M3 HMCIIBITAHUN
OTJICJIBHO JIUTENSI HANIPSDKEHUS M OT/AETIHHO 3JIEKTPOMAarHUTHOTO YCTPOMCTBA TpaHchopMaTopa.

6.2 Jlenutenu HampsHKEHHUS €MKOCTHBIX TpaHC(HOPMATOPOB HAIPSDKEHUS TOJDKHBI BBIIEPIKHUBATH
WCIIBITAHMSI HANIPSDKEHUSIMU U METOJIaMH, YKa3aHHBIMU JJI1 KOHJEHCATOPOB CBS3H.

6.3 DIeKTpOMAarHUTHBIE YCTPOMCTBA €MKOCTHBIX TpaHC(HOPMATOPOB HANPSDKEHHSI JOJKHBI OBITH
WCTIBITAHBl ~ WCTBITATENIbHBIMU ~ HANpPSOKEHUSIMA ~ BCEX  BUJAOB,  YCTAHOBJICHHBIMH TSt
AJIEKTPOMArHUTHOIO TpaHC(popMaTopa HANpsHKEHUs I Kilacca HampsyKEHUs, COOTBETCTBYIOUIETO
MEPBUYHON CTOPOHE EMKOCTHOTO JEIUTENS HAPSKEHUS.

VcnpiTarenbHple HANpsDKEHHUST AJIEKTPOMATHUTHBIX YCTPOWCTB JTOJDKHBI OBITH  yCTAHOBJICHBI
NpPeANPUSITAEM-U3TOTOBUTENIEM M OBITh HE HW)KE 3HAUCHHS, ONPEICICHHOro Mo KodhduiumeHty
JeNIeHUsT eMKOCTHOTO JENUTeNIsl OT WCIBITATeIbHOTO HANpsDKeHUs, YKa3aHHOTO ISl KJIaccoB
HanpspkeHust 10 500 kB B Tabnunax 2 (rpadst 3,5, 6 1 9), 3 (rpadst 3, 10 u 13) u 4 (rpadsr 4, 9, 10
u 15), a ns xknacca Hanpsbxenust 750 kB - B Tabnurie 4 (rpadst 5, 9, 10 u 16).

7 TPEBOBAHUA K U3ONALUN TPAHCOPOPMATOPOB TOKA

7.1 Tpe©oBaHMsI K U30JALMU IIPU HAIPSKEHUSIX TPO30BBIX UMITYJILCOB

7.1.1 BHyTpeHHsIsI H30Js0UsT TpaHC(HOPMATOPOB TOKAa JOJDKHA BBIACPKHBATH HAIPSKCHUS
MOJTHBIX TPO30BBIX UMITYJIBCOB, yKa3zaHHbIE B Tabnumax 2 (rpada 3), 3 (rpada 4), 4 (rpacda 5) u 5

(rpada 2).

7.1.2 BHemHss H30JA1IMs TpaHC(HOPMATOPOB TOKA JTOJDKHA BBIICPKUBATH HATIPSDKCHHSI TTOJTHBIX
TPO30BBIX UMITYJILCOB, YKa3aHHBIC B TaOymiax 2 (rpada 3), 3 (rpada 4), 4 (rpada 5) u 5 (rpada 2).

7.2 TpeGoBaHUs K U30JISAIUU TPU HAMIPSKECHUSIX KOMMYTAIIMOHHBIX UMITYJIECOB
BremrHss v305S11sl B CYXOM COCTOSIHMH, a JJIsi TPAHC(OPMATOPOB TOKA KaTETOPUU Pa3MEIICHUS
1 Tarxke mMoja JOXKIEM, U BHYTPEHHSS W30JIALUS TPaHC(POPMATOPOB TOKa JOJDKHA BBIICPKUBATH

HaNpsDKEHUsI KOMMYTallMOHHBIX UMITYJIbCOB, yKa3aHHbIE B Tabnuie 4 (rpada 10).

7.3 TpeGOBaHI/IH K BHYTpeHHeﬁ H30J1UA IpU OAHOMUHYTHOM NIEPEMECHHOM HAIIPAKCHHUU



7.3.1 BHyTpeHHssI W30JsIHs TpaHC(HOPMATOPOB TOKA JIOJDKHA BBIIEPKHBATH OJHOMUHYTHOE
HanpsDKEHHe, yKazaHHoe B Tabnuiax 2 (rpada 6), 3 (rpada 13), 4 (rpada 16), 5 (rpada 4).

7.3.2 U3omsuust KaKI0W U3 BTOPUYHBIX OOMOTOK TPaHC(HOPMATOPOB TOKA OTHOCUTEIILHO 3€MIIU U
JIpyrux OOMOTOK JOJDKHA BBLICP)KMBATH HCIIBITAHUE MPHIOKEHHBIM OT IMOCTOPOHHETO MCTOYHHKA
OJIHOMHMHYTHBIM HamnpsipkeHueM, paBHbIM 2 kB (2,2 kB ms knmumaTtnueckux ucnonuenuii T, TC).

TpeboBaHus K MEXKITyCEKIIMOHHOW U MEXBUTKOBOH H30JAIIMH TpaHchopmaTtopoB Toka - mo OCT
7746.

7.4 TpeGoBaHUs K BHEIIHEH U3OJISIIIUH P OJTHOMHUHYTHOM MEPEMEHHOM HAIPSKEHUH

7.4.1 BHelHss U30JIMs TPAHCHOPMATOPOB TOKA JOJDKHA BBIICPKHBATH B CYXOM COCTOSIHUH
HanpsDKEHHe, yKkazaHHoe B Tabnuiax 2 (rpada 6), 3 (rpada 13), 4 (rpada 16), 5 (rpada 4).

7.3.2 BHemHss wu30mAnMA  TPaHCHOPMATOPOB TOKAa KaTerOpuu pasMmemieHus 1 JomKHa
BBIJICPIKMBATH MO/ JIOKJEM HampsDKeHHe, ykazaHHoe B Tabmumax 2 (rpada 9), 3 (rpada 13), 5

(rpada 6).

7.5 TpeOoBanws K BHYTPEHHEW H3OJSIUH TMPU TEPEMEHHOM HAIPSHKCHUH C H3MEpPCHHUEM
MHTEHCUBHOCTH YaCTUYHBIX Pa3psiioB

HcnbiTanue 10KHO POBOAUTHCS MPUIIOKEHNEM HamnpsbkeHust K ooMoTke BH mo 4.10.2.

TpanchopMaTop cuUUTaeTCs BBIICPKABIIMM HCIIBITAHUE, €CIM HMHTEHCHUBHOCTh YaCTHYHBIX
paspsiioB, U3MEPEHHAs] MPU CHIDKEHHOM 3HAYCHHWH HAIPSKEHUsS, HE MPEBBICHUIIA 5-1071 Kn TSt

TpaHC(OPMATOPOB C TBEPAOH H3OJIAIMECH WU 10711 Kn JUIsL TpaHC(OPMATOPOB C MAacCIISTHOM
U30JIALHEN.

IIpumeuanus
1 JIo 01.01.2001 momyckaercsi ucnbITaHUE C U3MEPEHHEM MHTEHCUBHOCTHM YaCTUYHBIX pa3psioB
Ha TpaHchopmaropax Toka KiaccoB HampspkeHuss oT 110 no 220 kB mpoBoauTh BBIOOPOUYHO

COI'JIaCHO YKa3aHUWAM CTAHJAAPTOB Ha OTACJIbHBIC THUIIbI TpaHC(bOpMaTopOB.

2 1o 01.01.2001 na tpancdopmaropax Toka 500 kB momyckaercs mpUMEHSTh MPEABAPUTEIHLHOE
3Ha4YCHUE HaIpsDKeHUsI, paBHoe 1,25 U._pf -\E

8 TPEBOBAHUA K U30nALUn BbIKJ'IIO‘-IATEJ'IEVI, PA3BEOUHUTENEN,
KOPOTKO3AMbIKATENEWU, 3ASEMJIUTEJNIEN U KOMIJIEKCOB AINMAPATOB

8.1 TpeOoBaHMsI K U30JSILIMU IIPU HAIPSPKEHUSIX TPO30BBIX UMITYJILCOB

8.1.1 Wzonsuusa BeIKIIOYATENCH, pasbeAMHUTENCH, KOPOTKO3aMbIKATeNIeH, 3a3eMiiuTeNied |
KOMIUJICKCOB ~ alllapaToB OTHOCHUTENBHO 3€MJIM, a JJIsI TPEXIMOJMIOCHBIX BBIKIIOUATENEH C



PacIioJIOKECHUECM TIIO0JIFOCOB B O6HICM Oake u TPEXIOJIIOCHBIX allllapaToB - MCKAY COCCIHUMU
MMOJIF0OCaM  NOJDKHA BBIIACPKHUBATL HANPSKCHUA TIMOJIHBIX TPO30BBIX HMMITYJILCOB, YKAa3dHHBLIC B

tabnumax 2 (rpada 3), 3 (rpada 4), 4 (rpada 5), 5 (rpada 2).

HcneiTanus U301 BBIKJIIOUATENICH U p%LeHHHHTCHGﬁ JOJIDKHBI OBITE HOPOBCACHBI IIPpU
BKJIIOYCHHOM H OTKIHOYCHHOM IIOJIOXKCHUAX.

8.1.2 WMzonsiiust  BBIKITIOUATENEed MEXAy KOHTAKTaMU OJHOTO W TOrO e T[OoJioca MpHU
OTKJTFOYEHHOM ITOJIOKEHHUH BBIKJIIOYATENIS JIOJDKHA BBIJCP)KUBATh HAIPSHKEHHS TOJTHBIX TPO30BBIX
HMMITYJIbCOB, YKa3aHHBIE:

a) IS BBIKJIOUATeNel KiaccoB HanpspkeHust oT 3 1o 35 kB B Tabnunax 2 (rpada 3) wim 5 (rpada
2);

0) s BBIKIIOYaTeneil kinaccoB HampspkeHuss oT 110 mo 220 kB ¢ MOBBIIIEHHBIM YPOBHEM
M30JIAIIMA MEXAYy KOHTakTamMu - B Tabmume 3 (rpada 6), 6e3 MOBBIIICHHOTO YPOBHS H3OJISIIHH
MEX]ly KOHTaKTamu - B Tabmnuie 3 (rpada 7);

B) IS BBIKITFOUaTENel kiraccoB Hanpspkerust oT 330 1o 750 kB - B Tabmure 4 (rpada 6).

8.1.3 HM3zonsuuga MexJy KOHTAaKTaMHd OJHOTO M TOrO € TOJIIoca pPa3zbeJUHUTENEH Mpu
OTKJIFOUEHHOM TOJIOKEHUH Pa3beIUHUTENS J0JKHA BBIACPKUBATh HAIPSYKEHUS TOJIHBIX TPO30BbIX
MMITYJIbCOB, yKa3aHHbIe B Tabnunax 2 (rpada 4), 3 (rpada 8), 4 (rpada 7), 5 (rpada 3).

8.1.4 Ilpu vcnbITAHUN U30JIALUU MEKY KOHTAaKTaMU BBIKJIIOUaTeNlel U pa3beAuHUTeNel 1o 8.1.2,
8.1.3 HampshkeHMEe HAa OJHOM M3 KOHTAaKTOB JIOJDKHO OBbITh HE MEHee HOPMHPOBAHHOIO
UCIBITATEJIbHOTO HAIPSKEHUS OTHOCHUTENBHO 3eMiM, ykaszaHHoro B 8.1.1. Ilpm stom apyroi
KOHTaKT MOKET OBbITb 3a36MJIEH WIM K HEMY MOXKET OBbITh MPUJI0XKEHO IOCTOSHHOE HampshKEeHHE,
WIHA HaNpsKeHHE KOMMYTAllMOHHOTO MMITYJIbCA IIPOTHBOIIOJIOKHOM MOJIIPHOCTH, UM IIEPEMEHHOE
HalpspKeHUEe TakUM 00pa3oM, 4TOOBI IPU MCHBITAHMU K M30JSLMU MEXKAY KOHTAaKTaMH ObLIO
IPHUIIOKEHO HOPMUPOBAHHOE UCIIBITATEIbHOE HANIPSIKEHHUE.

WcneiTanue JOJDKHO IPOBOJUTHCA ABAX/blI IPHU MOOYCPECAHOM IIPUIIOKCHUN HAIIPAKCHHA K
OIHOMY M3 KOHTAKTOB W 3a3€MJICHHUU WJIA COO6HICHI/II/I MCHBUICTO MOTCHIHAIIA JPYTIOMY KOHTAKTY.
HpI/I OJMHAKOBBIX pasMepax u q)opMe KOHTAaKTOB (I/IJ'II/I OKpPaHOB 3THUX KOHTAKTOB IIPU UX HaJ'II/ILII/II/I) B
MMPOMEIKYTKEC MCKAY KOHTAKTAMHU BBIKIIHOYATCII WKW PA3bCAUHUTECII, AOIIYCKACTCA IPOBOIAUTH
HCIIBITAHUEC OAWH pa3 IIpHU NPHUIIOKCHUN HAIPSAXKCHUA K OAHOMY U3 KOHTAKTOB.

[Ipy wucnblTaHUM  M30JALMM  MEXKAY KOHTAKTaMH  BBIKJIIOYaTelIe W pa3belIuHUTENCH
NPWIOKEHUEM HAIPSDKEHUsT K OJHOMY U3 KOHTAakKTOB C 3a3€MJICHMEM JpPYroro KOHTAaKTa
JIOMYCKAeTCsl TONOJHUTEIBHO M30JIMPOBaTh OCHOBaHWE amnmapara. [Ipy 3ToM HampspkeHue MexIy
OCHOBAaHMEM U KOHTAKTOM JIOJDKHO OBITH HE HIKE€ HOPMHUPOBAHHOTO MCHBITATEILHOTO HAMPSKCHUS
OTHOCHUTEJIBHO 3€MIIU.

8.2 TpeboBanus K U3OJSIIIUK MPU HATTPSDKEHUSIX KOMMYTAI[MOHHBIX UMITYJIHCOB

8.2.1 BHemHss u30IIsI1Ks B CyXOM COCTOSIHMM, a JIJIsl allapaToB KaTerOpUM pa3MelleHus 1 Takxke
MoJ JOXKIEM, BBIKJIIOYATENEH, pa3beAUHUTENEH, KOPOTKO3aMbIKaTENEH U 3a3eMIUTeNen



OTHOCUTENIbHO 3€MJIM M BHYTPEHHSS M30JSIIMS BBIKIIOYATEeNeil OTHOCHTENBHO 3E€MIIM JOJDKHA
BBIJICPKMBATh HAMIPSKEHNST KOMMYTAIIMOHHBIX UMITYJIbCOB, YKa3aHHbIe B Tabmuue 4 (rpada 10).

8.2.2 M3onsus MEeXIy KOHTaKTaMH OJHOTO M TOTO K€ TOJIOCA MPH OTKIIOYEHHOM IOJIOKEHUHU
anmnapaToB JIOJDKHA BBIICPKUBATH HANPSHKCHHS KOMMYTAIIMOHHBIX HMMITYJIbCOB, yKa3aHHBIC IS
BHYTPEHHEW M30JISIIMN BBIKJIIOYATEIICH, BHEIIHEW H3O0JISIMN BBIKJIIOYATEIEH B CYXOM COCTOSIHUU U
MIOJT JTO’KJIEM W BHEITHEH M30JIAIIUN Pa3beMHUTEINCH B CyXOM COCTOSTHUU B Tabmuie 4 (rpada 12).

[Ipu ucnpiTaHNUM IO TAaHHOMY IYHKTY JIOJKHBI COOMIOAaThCs TpeboBanus 8.1.4.
8.3 TpeboBanus K BHyTpEHHEW U30JISAIIUU TIPU OTHOMHUHYTHOM MEPEMEHHOM HAIPSKEHUU

8.3.1 BHyTpeHHssI W30JSAIUS  BBIKIIOYATENCH, pa3beMHUTENCH, KOPOTKO3aMbIKATENICH,
3a3eMIIMTeNIell M KOMIUIEKCOB amllapaToB OTHOCHTEIBHO 3€MIIH, a JJIsl amnmnapaToB TPEXIOIIOCHOTO
WCIIOJTHEHHSI KJIACCOB HampspkeHus: oT 3 1o 220 kB - Mexay COCeIHHMH MOJIOCAaMU, JTOJKHA
BBIJICP)KMBATh UCTIBITAHKE, yKa3aHHOE B Tabmuiax 2 (rpada 6), 3 (rpada 13), 4 (rpada 16), 5 (rpada
4).

HcnbiTanus w30JA0MHM  BBIKITIOUATEIC W pa3beMHHUTENICH JIODKHBI OBITh TIPOBEICHBI TPH
BKJIIOYEHHOM M OTKJIFOUEHHOM IOJIOKEHUH anmaparoB. [[pu MCOBITAHUN HU30JISAIIUHU OTHOCHUTEIHLHO
3eMJIM B OTKJIFOYEHHOM IOJIOKEHUH anrapara HanpspKeHUe TOJDKHO MOoAaBaThCs Ha 00a €ro BhIBOJIA.

TunoBoe UcbITaHNWE U30JIALIMN BBIKJIIOUATENIeH U pa3beAMHUTENEH JOHKHO OBITh MPOBENIEHO TaK,
9qTOOBI OBLIA MPOBEPEHA CIIOCOOHOCTh HM3OJISLUHU BBIJIEPKUBATh HCIBITATEIbHOE HANpSIKEHUE B
J000M TMPOMEKYTOUHOM TMOJIOKEHUU TOKOBEIYIIMX YacTed ammapata, B KOTOPOM OHHU MOTYT
HAXOJUTHCS BO BpeMsl BKJIIOYEHHUS WIM OTKIOoYeHHUs. [Ipy 3TOM HCHBITAaHUM TOKOIOABOJSIINE
YacTH OJTHOTO U TOTO K€ MOJIF0CA armapara JOHKHBI ObITh JIEKTPHUUECKU COSTUHEHBI MEXKIY COOOM.

8.3.2 BuyTpeHHsIs U301 BHIKIIIOYATENCH MEXKIy KOHTAKTAMHU OJTHOTO M TOTO K€ IMOJoca Mpu
OTKJIFOUEHHOM TIOJIOKEHHUH BBIKITIOUATEINS JOJDKHA BBIIEP)KUBATH HCIIBITAHNE, YKa3aHHOE:

a) JUId BBIKJTIOYATeNIel KilaccoB HampsbkeHus ot 3 1o 35 kB - B Tabnunax 2 (rpada 6) u 5 (rpada
4);

0) JJI Ta30HANOHEHHBIX BBIKIIIOUaTeNnel kiaaccoB Hanpspkenust ot 110 qo 220 kB - B Tabnuie 3
(rpada 13), ot 330 no 750 kB - B Tabnuue 4 (rpada 17).

[Ipu ucnbpITaHUK U3OJSIMM MEXKIYy KOHTAKTaMH BBIKJIIOYATEIEH KJIacCOB HaIpsKEHUs OT 3 110
220 kB wucnbITatenbHOE HANPSHKEHUE JIOJDKHO OBITh MPWIOKEHO K OJHOMY W3 KOHTAKTOB MpH
3a3eMyIeHHH Ipyroro. [Ipu 3Tom ocHOBaHuMeE anmnapara JOIMyCKaeTcs JONOJHUTEIBHO U30JIUPOBATh, a
HaNpsOKEHHE MEXIy OCHOBAaHHEM M KOHTAKTOM JOJDKHO OBITh HE HIDKE HOPMHUPOBAHHOTO
HCIBITATEILHOTO HANPSKEHNUS OTHOCUTEIIBHO 3EMIIH.

[Ipu ucnbiTanuy BeIKITIOYaTENel KiaccoB HampspkeHus 330-750 kB k BbIBOgaM JTOJDKHBI OBITH
NPUJIOKEHBl J[BA HANpsOKEHWs, HaxoJsdIiuecs B MpoTUBOodasze; Hpu 3TOM OojblIas YacTb
HaNPsDKEHUs Ha OJHOM BBIBOJIC JOJDKHA OBITh HE MEHEe HOPMHPOBAHHOTO HCIBITATEIILHOTO
HaMpsDKeHUs OTHOCUTEIIBHO 3€MJIM, yKa3aHHoro B Tabnuue 4 (rpada 16). [Jomyckaercs BMecTo
MEHBIIIEH YacTH TEPEMEHHOrO HAIpPSOKEHUS TPUKIAABIBATH KO BTOPOMY BBIBOJY TOCTOSIHHOE



HAIIPAKCHUE, pPaBHOC aMINUIMTYyAHOMY 3HAUCHHUIO COOTBETCTBYIOUICIO MCHBIICTO IICPEMEHHOIO
HaIpsKCHUA.

TunoBoe W NEPUOAMYECKOE HCIBITAHUS JOJKHBI MPOBOAMUTHCA JABAXIbl HPH MOOYEPEIHOM
MPWIOKEHUH HANPSHKEHUS K OJJHOMY U3 BBIBOJIOB M 3a3€MJICHHH JIPYTOT0 BBIBOJAA WM MPUIIOKEHUU
K HEMY MEHbINEro HampspkeHus. [Ipum ogumHaKoOBBIX pa3mepax W (GopMe KOHTAKTOB (MM SKPAaHOB
3THX KOHTAKTOB MPU WX HAJIMYUHU) B MPOMEXKYTKE MEXKIYy KOHTAKTaMH, JTOIMYCKAeTCsl MPOBOIHTH
UCIIBITAHWE OJMH pa3 MPHU NPUIIOKEHNN HAIPSLDKEHHSI K OJTHOMY U3 BBIBOJOB.

8.4 TpeboBaHus K BHEUTHEH U30JIAIMH ITPU OJJTHOMUHYTHOM TIEPEMEHHOM HaNPsHKCHUH

8.4.1 BxemHsas wu30mALMA  BBIKJIIOYATENECH, pa3beIUHUTENEH, KOPOTKO3aMBIKATENEH,
3a3eMJIMTENIe U KOMIUIEKCOB allapaToB OTHOCUTENBHO 3€MJIM, a IS alnapaTtoB TPEXMOIIOCHOTO
WCIIOJIHEHUS KJaccoB HampspbkeHus oT 3 g0 220 kB - mexay cocelHMMH MOJIOCaMU JIOJDKHA
BBIJIEPIKMBATH B CYXOM COCTOSIHMH HamnpspKEHHe, ykazanHoe B Tabnumax 2 (rpada 6), 3 (rpada 13), 5

(rpada 4).
[Ipu ucnpITaHny JOIHKHBI cOOMOIAaThCS TpeOoBanus 8.3.1.

8.4.2 Bo3aymiHbpi IPOMEKYTOK MEXKAY KOHTAKTOM IOII0CA Pa3beUHUTENS U €r0 3a3EMIISIOIIUM
HOKOM, 3JIEKTPUYECKHU COETUHEHHBIM C JAPYTUM, MOJIEKALUM 3a3€MJICHUI0O KOHTAKTOM IIOJIOCa,
JIOJDKEH BBIIEP/KUBATH B CYXOM COCTOSIHUM HampsikeHue He meHee 80% oT ykasanHoro B 8.4.1 npu
JH000M TOJIOKEHUH, B KOTOPOM MOXET HaXOJUThCS HOX B MPOLIECCEe 3a3eMJICHHSI WITH Pa33eMIICHUS.
HcnbiTanne B IPOMEKYTOUYHBIX MOJIOKEHUSAX MOXHO HE MPOBOJUTH, €CIIM KOHCTPYKIIMS arrapara
TaKoBa, YTO MPOYHOCTh H3OJSUUU B 3TUX TOJOXKEHHUSIX HE MOXKET ObITh HUXKE MPOYHOCTU BO
BKJIFOUCHHOM HWJIM OTKJIIOUYEHHOM IMOJIOKEHUAX 3a3EMIISIFOILEr0 HOXKa.

8.4.3 BHemHssT M30MS1MA MEXKJIYy KOHTAaKTaM{ OJHOTO M TOTO JK€ TOJI0ca BBIKIIOUATENed U
pa3beIMHUTEIICH TP OTKIFOUEHHOM ITOJIOKEHHH armapara J0DKHA BBIICPKUBATH HCIIBITAHUC B
CyXOM COCTOSTHUHY HANPSOKCHUEM, YKa3aHHBIM:

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

0) /u1s1 BRIKITIOUaTEINeH - B Tabnuiax 2 (rpada 6), 3 (rpada 13), 4 (rpada 17), 5 (rpada 4).

HpI/I HCIIBITAHUHU JOJIKHBI C06J'IIOI[aTI)CH Tpe6OBaHI/Iﬂi

- JUIsl BBIKJIOYaTesne kiaccoB HampspkeHuss or 3 go 220 kB - ykasanneie B 8.3.2 g
BBIKIJTIOUATEJICH 3TUX KJIACCOB;

- JUIsl BBIKJIOUaTened kiaccoB HanpspkeHus: 330-750 kB u ansa pazbeauHuTenel - ykazaHHbIE B
8.3.2 nns BeIKIIIOYaTENnei kiaaccoB Hanpspkenus 330-750 kB.

8.4.4 BHemHssi UW30JALMS  BBIKIIOYATENIeW, pasbeJAUMHUTENEH, KOPOTKO3aMblKaTeled U
3a3emJIuTeNIel KaTeropuy pa3MenieHus | OTHOCUTEIbHO 3€MJIH, a JJIs alnapaToB TPEXIIOJIIOCHOTO
WCTIOJTHCHUSI KaTETOPUU pa3MelIeHus: 1 - MeXIy COCeTHUMH TIOJTFOCaMHM JIOJDKHA BBIICPIKUBATH TO/T
JIOKJIEM HanpsbKEHUs, YKasaHHbie B Tabmuiax 2 (rpada 9), 3 (rpada 13) u 5 (rpada 6).



Tpe6OBaHI/Ie JaHHOIr0O IIyHKTa HC OTHOCHUTCA K BHEIITHEH HN30JIUr  MCXKJY IIOJIF0OCaMu,
QJICKTPUYICCKas NPOYHOCTDb KOTOpOﬁ OIMpPEACIACTCA BO3AYIIHBIM IIPOMEIKYTKOM.

8.4.5 BuemHss W30IALUS MEXIYy KOHTAaKTaMH OJHOTO M TOTO € IIOJIF0CAa BBIKIIOYATENeH
KaTeropuu pa3MemnieHus: | B OTKIIFOUEHHOM ITOJIOKEHUH BBIKIIIOUYATENSl JOJDKHA BBLICP)KUBATDH IO
TO’KJIEeM HampsDKeHHe, ykazanHoe B Tadsmmax 2 (rpada 9), 3 (rpada 13) u 5 (rpada 7).

[Ipu ucnpITaHNM JOIHKHBI COOIOIATRCS TpeOoBaHus 8.3.2.

9 TPEBOBAHUA K N30NALUUN NPEOOXPAHUTENEN

9.1 TpeOGoBaHus K U30JIAIUU TPU HATIPSHKEHHUSIX TPO30BBIX UMITYJIHCOB

9.1.1 BHewHss u30ysMs IpeAOXpaHuTeneil (IpeloXpaHuTeNb ¢ MAaTPOHOM C HEINeperopeBIIeii
MJIaBKOM BCTaBKOW) OTHOCUTENIBHO 3€MJIH, a JUIsl MPEOXpaHUTeNIel TPEXIOIIOCHOTO UCTIOJIHEHUS -
MEXAY COCEIHHMH IOJIFOCAMU JIOJKHA BBIJEPKUBATH HAIPSHKEHUS TOJHBIX TPO30BBIX MMITYJIbCOB,
ykazaHHbIe B Tabnmmax 2 (rpada 3), 3 (rpada 4), 5 (rpada 2).

9.1.2 BHemHsisi M30MS1Us MIPEAOXPAHUTENIEH MEXJTYy KOHTaKTaMH OJHOTO W TOTO K€ MOJIFoCca
MPEeIOXpaHUTENs TIPU BBIHYTOM TATPOHE JOJKHA BBIACPKUBATH HAINPSIKEHUS TOJHBIX TPO30OBBIX
HMMITYJIbCOB, YKa3aHHbIE B Tabnuiax 2 (rpada 4), 3 (rpada 8) u 5 (rpada 3).

9.2 Tpe60BaHI/I$I K U30JII0UU TP OJHOMHWHYTHOM IICPEMCHHOM HAIIPSIPKCHUN

9.2.1 BHyTpeHHss um30ALMA  [IpeloXpaHMUTeNed  (IIPeOXpaHUTENb C  MAaTPOHOM €
HEMeperopeBlieii IMIaBKOW BCTABKOH) OTHOCHTENBHO 3€MJIHM, a Ui IMpefoXpaHuTenei
TPEXIMOJIIOCHOTO  WCHOJHEHUs - MEXAy COCEAHMMH IIONIOCaMH  JOJDKHA — BBIICP)KHUBAThH
OJIHOMHHYTHOE HalpshKeHHe, yKa3aHHoe B Tabumnax 2 (rpaga 6), 3 (rpada 13) u 5 (rpada 4).

9.2.2 BHemHsIs M30JS1MA NPEJOXPAHUTENICH OTHOCHUTENIBHO 3€MJIM JIOKHA BBIACPKHUBATH B
CyXOM COCTOSIHMH, a JUIsl TPEIOXpaHUTENCH KaTeropuy pasMemieHus | - TakkKe IMOJ JOKIEM
OJIHOMUHYTHBIE HaIPsHKeHUS, YKazaHHbIe B Tabmumax 2 (rpadsr 6 u 9), 3 (rpada 13) u 5 (rpadsi 4 u
6).

9.2.3 BHemHsisi U30/51Usl MPEJOXpaHUTENEH MEXJy KOHTaKTaMH OJHOTO W TOrO K€ MOJItoca
NPEIOXPAHUTEIS MIPH BBIHYTOM TIATPOHE JJOJDKHA BBIIEPIKUBATH B CYyXOM COCTOSIHUM OJTHOMUHYTHOE
HanpsDKEHHe, ykazaHHoe B Tabmunax 2 (rpada 8), 3 (rpada 15) u 5 (rpada 5), a uzonsuus MexIy
KOHTaKTaMH OJHOTO M TOTO € TMOJIca NMPeIOXpaHUTENsl ¢ NaTPOHOM, HO Oe3 IJIaBKOW BCTaBKHU
MEX]Ty JICKTPOJAaMHU B CYXOM COCTOSTHHH U TIOJT JIOKJIEM - yKa3aHHbIe B Tabnunax 2 (rpadst 8 u 10),

3 (rpada 15), 5 (rpader 5 u 7).

9.2.4 BHemHss H30JSIUS MEXKIYy COCEIHUMH IOJII0CAMHU MPEIOXPAHUTENCH TPEXIOIIOCHOTO
WCTIOJTHEHUS KJIaccoB HampsbkeHus oT 3 1o 35 kB jomKHa BbIIEP)KUBATH B CYXOM COCTOSIHUU
OJTHOMHUHYTHOE HaIpsDKCHHE, yKa3aHHOe B Ta0Oymiax 2 (rpada 6) u 5 (rpada 4).



9.2.5 BHewmHss M30JAIMS MEXKIY COCEIHUMH IOJIOCAMHM MPEIOXpPaHUTENEeH TPEeXIOIIOCHOTO
UCTIOJTHCHMSI KaTEeropuH pa3MeIlleHus | JOo/DKHA BBIACPKHUBATH IMOJ JOXKIEM OJHOMHUHYTHOE
HanpsDKEHHe, ykazaHHoe B Tabnumax 2 (rpada 9) wmum 5 (rpada 6).

10 TPEBOBAHUA K U3011AUNN KOHOEHCATOPOB CBA3U*

* TpeOoBaHMs, yKa3aHHbIE JJIsi KOHACHCATOPOB CBSI3U, PACIPOCTPAHSIOTCS HA KOHJIEHCATOPHI,
NPUMEHSIEMbIE B KAueCTBE BBICOKOBOJBTHOTO IUIEYA JICIHWTENS HANPSHKCHUS EMKOCTHBIX
TpaHCHOPMATOPOB HATIPSHKCHHUS.

10.1 BuyTpeHHsi1 ¥ BHEWIHAS M30JSLUS KOHJEHCATOPOB CBSI3W JIOJKHA  BBIJEPKUBATH
HaIpsDKEHHsI TTOJIHBIX TPO30BBIX MMITYJIbCOB, YKa3aHHbIe B TabOiumax 2 (rpada 3), 3 (rpada 4), 4

(rpada 5).

10.2 BuemHsst (B CyXOM COCTOSIHUM M TOJ JIOKJIEM) M BHYTPEHHSSI M3OJISAIUS KOHIACHCATOPOB
CBSI3M JIOJDKHA BBIJICP)KUBATh HAMPSDKEHUST KOMMYTAIIMOHHBIX MMITYJIbCOB, YKa3aHHbIC B Tabmuie 4

(rpada 10).

10.3 BHyTpeHHsisi H30JAIMS KOHJICHCATOPOB CBSI3M JIOJMKHA BBIJEPKUBATH OJITHOMUHYTHBIE
nepeMeHHbIe HaMPsHKeHMsI, yKazaHHbIe B Tabimiax 2 (rpada 6), 3 (rpada 13), 4 (rpada 16).

10.4 BuenHsia U30JIsI11s1 KOHIEHCATOPOB CBSI3U JO0JIKHA BbIJIEPKUBATh B CYyXOM COCTOSIHUH, a JIJIs
KOH/ICHCATOPOB CBSI3U KAaTErOpUH pa3MeleHus 1 - Takke MoJ 10K/1eM OJJHOMUHYTHbIE [IEPEMEHHBIE
HanpsDKEeHUs, yka3aHHble B Tabnumax 2 (rpadst 6 1 9), 3 (rpada 13), 4 (rpada 16).

10.5 BHyTpeHHSIsI WM30J1Ms KOHACHCATOPOB CBs3H, pazpabortannbix mnocie 01.01.98, nmomkna
BBIJICPKUBATh UCIIBITAHUE NEPEMEHHBIM HAIPSHKEHUEM C U3MEPEHUEM MHTEHCUBHOCTH YaCTUYHBIX
pa3psaoB.

HcnpiTanue AODKHO TPOBOAUTHCS TNPHIOKEHUEM HAMPSHKEHUST MEXKIY BBICOKOBOJBTHBIM H
3a3eMJICHHBIM 32KUMaMH KOHJIEHCATOpa corjacHo ykazanusm 4.10.2.

KOHI[CHC&TOp CUHUTACTCA BBLACPKABIIHNM HCIIBITAHUC, €CJIM MHTCHCHUBHOCTb YaCTUYHLIX pa3psA10B
HC IPCBBICHJIa 3HAUCHHUA, YCTAHABJIMBACMOI'O II0 COIVIACOBAHHUIO MCEKAY M3IIrOTOBHUTCICM H
HOTp€6I/ITCJ'IeM B CTaHAapTax Ha OTACIbHBIC BUABI KOHACHCATOPOB CBA3U.

[Ipumevanus

1 [Ipu TUNIOBBIX UCIIBITAHUIX JJIUTEIBHOCTH BBIAEPKKU HanpspkeHus 1,1 U._p.f -\l'.’: O/KHA OBITH

1 4. [Ipu 3TOM U3MEpEeHNEe YaCTUYHBIX Pa3ps0B JIOJDKHO MPOU3BOJIUTHCSA C MHTEPBAJIOM He Oojiee
10 MuH.

2 JIns KOHAEHCATOPOB, UMEIONINX eMKOCTh Oosiee 10 HD, ykazanHoe B 10.5 ucmbpITaHUE MOXKET
OBITH HEOCYIICCTBUMO, YTO JIOJDKHO OBITh YKAa3aHO B CTaHIAPTaX Ha M3JCIHS OTACIbHBIX THIIOB.



3 Ucnertadue no 10.5 A0IyCKa€TCAd NPOBOAUTH IMO3JICMCHTHO. HcneiTaTensHoe HAIIPAKCHUEC TTPpU
9TOM JOJI?KHO OBITH OIpEACIICHO C YUYCTOM BO3MOXKHOM HEPAaBHOMCPHOCTU paCIIPCACICHUA
HAIIPAKCHUSA 110 3JICMCHTAM U YKA3daHO B CTAHAAPTAaX HAa JAaHHOC U3ICIINC.

10.6 N3onsmust KOHAEHCATOPOB CBS3H JOJKHA BBIICPKUBATH MPUIIOKEHHOE MEX Ay BhiBojgoM HH
1 3a3eMJISIEMBIM BBIBOJIOM OJTHOMHUHYTHOE TIEPEMEHHOE HaIPsHKCHHE, paBHOE:

a) JUI1 KOHJEHCATOpPOB CBA3M Kareropuu pasmenieHus 1-10 kB mpu ucnbpiTaHud B CyXoM
COCTOSIHMHM U TIOJ JI0KJIEM;

0) /U1 KOH/IEHCATOPOB CBA3M KaTreropuil pasmemienus 2, 3 u 4 - 4 kB npu ucneiTanuu B cyxoMm
COCTOSIHUM.

11 TPEBOBAHUA K U305TALIMU KOMIMNEKTHBLIX PACNPEAENUTENIbHBLIX
YCTPOUCTB (KPY), SKPAHWPOBAHHbIX TOKOMNPOBOAOB U KOMMNNEKTHbIX
TPAHC®OPMATOPHbIX MOACTAHUNU (KTM)

11.1 TpeboBanus k uzossiiuu KPY mpu HanpskeHUsX Tpo30BBIX UMITYJIECOB

11.1.1 Buemmnss wuzonauus, B T.4. u3oasiuus BHyTpu obOoinouku KPVY, neneit nepBuuHBIX
coenquHeHnnit KPY nomkHa BbIIepKUBaTh HAIPSKEHUSI TIOJIHBIX TPO30BBIX UMITYJILCOB, YKAa3aHHBIC B
tabmunax 2 (rpada 3) u 5 (rpada 2).

HcneiTatensHoe HalpsAKCHUE JOJIDKHO OBITh MMPUIIOKCHO:

- K M3OJSIMH OTHOCHUTENBHO 3€MJIM M MEXIy NOJIocaMu TIpu pabodeM H pazoOmeHHOM
(KOHTPOJBHOM) MOJIOKEHHUSAX BBIABI)KHOTO 3JIEMEHTA;

- K M30JIUHU MEKAY TOKOBCAYIIMMHU M 3a3€MJICHHBIMU YaCTAMU IPU PEMOHTHOM IIOJIOKCHHHU
BBIJIBUKHOI'O DJICMCHTA,

- K HU30JEIOUU OTHOCUTCIIbHO 3€MJIM U MCXKJ/Y IIOJKOCAMU IPpHU BKJIOYCHHOM M OTKIIHOYCHHOM
IIOJIOKCHUAX paSLeI[HHHTeHeﬁ, MPUCOCANHCHHBIX K HCIIKIM IIEPBUYHBIX COCI[I/IHCHI/Iﬁ JJIA KPY 06e3
BbIIBHKHBIX 3JICMCHTOB.

[Ipumeuanne - HopManbHO TpPHCOEAMHEHHOE K LEMAM MNEepBUYHBIX coeauHeHudt KPY
ANIEKTPOOOOPYAOBAaHUE, JUIsI KOTOPOTO YCTAaHOBJICHBI HCHBITATEIbHBIC HANPSKEHHS TPO3OBBIM
HMITYJIbCOM MEHBIIWE, YEM YKa3aHHbIE B HACTOSLIEM CTaHAAPTE, MPU HUCIBITAHUM [0 HACTOSILEMY
MYHKTY JIOJDKHO OBITh OTCOEAMHEHO OT IIeTiel MepBUYHBIX COeTUHEeHHN. VIcTibITanne 10MKHO OBITH
MOBTOPEHO CO BCEM MPHUCOEAWHEHHBIM 3JIEKTPOOOOPYIOBAHUEM TPHIOKEHUEM HAMpPSDKEHUS,
JIOTTYCKAeMOro Il BCETrO 3JIEKTPoo0O0py 10BaHMUS.

11.1.2 Buemnss uzonsiuus BHyTpu o60n0uku KPY Mexny TokoBenyIIMMHU 4YacTsIMH OJHOTO U
TOr0 JK€ Iojroca Ilened mnepBuuHblXx coeauHeHuit KPY mnpu pa3oOuieHHOM (KOHTPOJIBHOM)



MOJOKEHUH BBIIBIKHOTO JJIEMEHTa TpU JBYX pa3pblBaXx Ha IMOJIOC JOJDKHA BBIACPKUBATH
HaNpsHKEHUsS MTOJTHBIX TPO30BBIX UMITYJIbCOB, yKa3aHHbIE B Tabuunax 2 (rpada 4) u 5 (rpaga 3).

KPYV 0Ge3 BBIIBHM)KHBIX 3JICMCHTOB JOJI’KHBI BBIACPIKHBATH UCIIbBITAHHA BHEIIHEH HU30JIUA MCIKIY
KOHTaKTaMH OJHOI'O H TOIro XK€ IIOJII0Ca paS’BeI[HHHTeHGfI I_ICHGI\/’I MNCPBUYHBIX COCI[I/IHGHI/Iﬁ B
OTKIINOYCHHOM IIOJIOKCHHUU Pa3bCAUMHHUTECIIA.

11.2 Tpeboanus k uzonsaunu KPY npu kpaTkOBpeMEHHBIX MEPEMEHHBIX HAMPSHKEHUAX

11.2.1 M3onsauus uenei nepBuuHbIX coequHennit KPY nomkHa BblIepX UBATh OJHOMHHYTHbIE
HaIpsDKeHMsI, ykazaHHbIe B Tabnuimax 2 (rpada 6) u 5 (rpada 4).

HcnpiTaTenbHOE HAPSKEHUE JTOJIKHO OBITh MPUIIOKEHO K M30Js1MK coriacHo 11.1.1.

11.2.2 BHemHss u30s1us 1enei nepBudHbIx coequnennii KPY, B ToMm uncie BHyTpH 000JI0YKH
KPYVY, nomxkHa BeIIEPKUBATH B CYXOM COCTOSTHHH HANpsDKEHHS, YKa3aHHbIe B Tabuuiax 2 (rpada 6)
u 5 (rpada 4).

HcnprTaTenbHOE HANPSHKEHNUE JOIHKHO OBITH MPHIIOKEHO K M30Jisammu corsacHo 11.1.1.

11.2.3 Buemnsis uzonsius BHYyTpu oOosiouku KPY mexay TOKoBemayIMMH 4acTsSMU OJIHOTO
TOTO e ToJitoca Ienel mnepBuuHbIX coeauHeHuit KPY mnpu pazoOmeHHOM (KOHTPOIHHOM)
MIOJIO’KEHUH BBIIBUYKHOTO 3JIEMEHTA MPU JIBYX pa3pbiBax Ha IOJIIOC JI0JDKHA BBIIEP)KUBATH B CYXOM
COCTOSIHMM HaIlpshKeHUs, ykazaHHbIe B Ta0nuiax 2 (rpada 8) u 5 (rpada 5).

KPY 0e3 BBIZIBU)KHBIX JJICMCHTOB, COIJIACHO HACTOALNIEMY IYHKTY, HAOJDKHBI BBIACPIKUBATH
HCIIbITAHUE BHEIIHEH N30 MCKAY KOHTAKTaMHU OJHOI'0 M TOT'O KC IMOJII0CAa PA3bCAUMHUTEIIA

ueneﬁ NEPBUYHBIX COGI[I/IHGHI/Iﬁ B OTKJIFOUCHHOM IIOJIOKCHUH Pa3bCANHUTECIIA.

11.2.4 Buemmnsss wm3omsnust (Bue obonmoukn KPYH) wneneit mepBuunbix coemumnennii KPYH
OTHOCHTENILHO 3€MJIM JOJDKHA BBIIEPKHUBAThH O] JOKIAEM HANpsDKEHUs, YKa3aHHBIE B TaOMUIax 2

(rpada 9) u 5 (rpada 6).

11.3 TpebGoBaHuUs K U30JIAIUN YKPAHUPOBAHHBIX TOKOTIPOBOJIOB

M3onsiuus sKpaHUPOBAHHBIX TOKOIIPOBOJIOB JI0JKHA BBIACPKUBATH:

a) HaIpsDKEHUS TOJTHBIX TPO30BBIX UMITYJILCOB, yKa3aHHbIe B Tabmuie 2 (rpada 3);

0) OMTHOMHUHYTHOE ITIEPEMEHHOE HAIPsDKEHUE, YKazaHHOe B Tadnwuie 2 (rpada 6).

11.4 TpeboBanus k m3ossmuu KTTI

Mzomsimus pacnpenenurenbusix yerpoiicts BH u HH KTII noimkHa BbIIEp>KUMBaTh WCIBITAHMUS,
ykazandsle B 11.1, 11.2 nna KPVY, a Takxke ans knacca HanpstkeHus 110 kB - ykazanHble A

anmaparoB B Tabmune 3 (rpader 4 u 13). M3omsuus CHUIOBBIX TpaHC(HOPMATOPOB JIOJIKHA
BBIJICPKMBATh MCIIBITAaHNSA, YKa3aHHbBIE B pa3jiene S.



I/IBOJ'ISILII/IH Y3JIOB CTBIKOBKH IOJIDKHA OBITH HCIBITAHA HCILITATENbHBIMA HaIIPAKCHUAMHA BCCX
BUJI0B, YKa3aHHbIMHA JUIA OTACIIbHBIX 3JICMCHTOB IPHU HAUMCHBIIUX 3HAYCHHUAX U3 UCHBITATCIIbHBIX
HaprDKeHI/Iﬁ COOTBCTCTBYIOIIUX DJICMCHTOB.

12 TPEBOBAHUA K U30NALUN U30NATOPOB, UCMNbITbIBAEMbIX OTAENIBHO

12.1 Tpe6OBaHI/I5[ K U30JISI0UU U30JIATOPOB IIPU HAPSIKCHUAX I'PO30BLIX UMITYJIBCOB

12.1.1 BuemHsis U301MsI U30JISITOPOB JOJKHA BBIACPKUBATh HAIMPSKEHUS MOJTHBIX T'PO30BBIX
HMMITYJIBCOB, YKa3aHHBIE U1l H30JIATOPOB, KPOME IIMHHBIX Oorop, B Tabmumax 2 (rpada 3), 3 (rpada
5), 4 (rpada 5) u 5 (rpada 2), a 15 MUHHBIX oMop - B Tabnunax 2 (rpada 3), 3 (rpada 4) u 4 (rpada
5).

12.1.2 BHemHsist u30is1Msg BBOJAOB, NpEIHA3HAYEHHBIX /Js BBIBOJOB HeWTpanu oOMorok BH
CHJIOBBIX TpaHc(hopmaTopoB KiaccoB Hampspkerus 110, 150 u 220 kB ¢ HemonmHOH wu3onsimei
HeWTpany, Jomyckamoomed paboTy ¢ pas33eMieHHeM HeWTpaiau, [O/bKHa ObITh MCIIBITaHA
HaIPsHKCHHSIMU TIOJTHBIX TPO30BBIX UMITYJIBCOB, YKa3aHHBIMU B Tabuiie 6 (rpada 4).

12.2 Tpe©GoBaHUSK U3OJISIIIAH H30JIATOPOB MIPH HAMPSHKEHUSX KOMMYTAIIHOHHBIX UMITYJIHCOB

BHemHsisi U30JS1Hsl H30JSITOPOB B CYXOM COCTOSIHUH, a JJISl U30JIATOPOB KaTETOPUH Pa3MeICHHsI
1 - TakkKe MO MOKAEM JIOJDKHA BBIICPKHBATh HANPSDKEHUS KOMMYTAIMOHHBIX HMITYJIbCOB,
yKa3zaHHbie B Tabmuie 4 (rpada 10).

12.3 TpeGoBaHus K U30JIALUHI U30JIATOPOB IPU MEPEMEHHBIX HANPSKEHUAX

12.3.1 BHyTpeHHsSS H30JAIMs H30JATOPOB, B T.4. HM3OJSIMS BBOJOB B TpaHC(HOPMATOPHI,
PEaKTOPHI U anmapaThl JOJHKHA BBIACPKUBATH OJJHOMUHYTHBIC HANIPSDKEHHSI, YKa3aHHbIE B TaOIHIIax

2 (rpada 6), 3 (rpada 14), 4 (rpada 16) u 5 (rpada 4).

12.3.2 BHyTpeHHSSI H30JS1IMs BBOJIOB B CHJIOBBIC TPaHC(HOPMATOPHI U ITyHTHPYIONTUE PEaKTOPBI
kinaccoB HampsikeHus 110 kB u  Bbllle 10KHA BBIAEPKHUBATH HCIBITAHUE JITUTEIBLHBIM

TMEPEMEHHBIM HaNPSKCHAEM 3HaYCHUEM, PaBHBIM 1,5 Ugpf -\E .

Hanpspkenue 10J1KHO ObITh MJIABHO MOJHATO JI0 HOPMUPOBAHHOTO 3HAUEHUS, a 3aTE€M BBIJIEPKAHO
B TeueHue 0,5 4 BHe 3aBHCHMOCTH OT €r0 YacTOThI; MPU 3TOM JOJDKHO MPOBOAUTHCS H3MEpEHHUE
WHTEHCUBHOCTH YaCTUYHBIX pa3psanoB B coorBercTBUU ¢ ['OCT 21023.

I/ISOJ'ISILII/IH CUHUTACTCA BbmepmaBmeﬁ HCIIBITAHUEC, €CJIM MHTCHCHUBHOCTb YaCTUYHBIX pa3psaa0B BO

BpeMsl BBIJICPKKH HAIPSHKEHUS HE TIpeBbIcuIIa 3HaueHus 10 gy,

12.3.3 BHeuHss1 3011 U30JIATOPOB JIOJDKHA BBIJICPKUBATh B CYXOM COCTOSIHUH, & H30JISITOPOB
KaTeropuu pasMmemeHuss 1 - Takke TOoJ MOXKIEM OJHOMHHYTHBIC HANpPSDKCHUsS, YKa3aHHBIC IS
M30JIATOPOB, KPOME IIMHHBIX Omop, B Tabnumax 2 (rpadst 6 u 9), 3 (rpada 14), 4 (rpada 16) u 5
(rpadst 4 u 6), a A7 WUHHBIX OMOp - B Tabmumax 2 (rpadst 6 u 9), 3 (rpada 14) u 4 (rpada 16).



12.3.4 M3onsuus BBOAOB, YKa3aHHbIX B 12.1.2, nmomkHa BBIJIEpKUBAaTh B CyXOM COCTOSTHUM, a
BBOJIOB KaTErOpUM pa3MelleHus | - Takke MoJ J0KAEM OJHOMUHYTHBIE HANPSKEHUs, YKA3aHHBIC B
tabnure 6 (rpada 3).

13 TPEBOBAHUA K U30ONALUUN TEPMETUYHbBIX KOMMJIEKTHbIX
PACMPEOENUTENbHbLIX YCTPOUCTB (KPY3) C YACTUYHOW UK NOJTHOMN
U3ONALMEN MABHbIX LLENEW FTA30M (MO COCTABY HE COBMNAJAIOLLMM
C BO3[YXOM NMPU ATMOC®EPHOM OABJIEHUN) KITACCOB HAIMPAXEHUA
OT 110 A0 750 kB

13.1 U3omsanus riaaBHEIX Hemneir KPYD

13.1.1 HUzonsiuus otHocutTensHo 3emiin KPYD, a takxke umzonsaunus mexay nomtocamu KPYD
TPEXIOJIOCHOTO HCIOJHEHHUsS [OJDKHA BBIIEP)KUBATh HCHBITATENIbHbIE HAMPSIKEHHUsI I1OJIHOTO
IpO30BOTO UMIMyJibca o Tabnumam 9 (rpada 2) u 10 (rpada 2).

13.1.2 U3onsiius 3JIEKTPOMAarHUTHBIX TPAaHCPOPMATOPOB HAMPSHKCHUS JIOJDKHA OBITh HCIIBITAHA
TaK)Ke HaMpsDKEHHEM CPE3aHHOTO T'PYy30BOr0 HMITyjbca. [Ipy 3TOM 3HAUYE€HMsI HCIBITATENIbHBIX
HANPSDKEHUH CPE3aHHOTO TPO30BOTO MMITYJIbCA JIOJKHBI OBITH PaBHBI 3HAYCHHSIM HCIIBITATEIbHBIX
HaIpsHKEHUH MOJTHOTO TPO30BOI0 UMITYJIbCA, YKa3aHHbIM B 13.1.1.

13.1.3 MHWzonsuus Mexay KOHTaKTaMHM OJHOTO M TOTO K€ TIOJNIOCA BBIKJIIOYATENEH U
pa3beIUHUTEIICH TIPU OTKIIOYSHHOM ITOJIOKEHHUH aIiapaTa JI0JDKHA BBIICPKUBATH MCIIBITATEIHHBIC
HaIPsHKSHHS TIOJTHOTO TPO30BOT0 UMITYJIhca 1o TabmaumaMm 9 (rpadet 3 u 4) u 10 (rpada 3).

13.1.4 Uzonsuust orHocutenbHO 3eMiu KPYD knaccoB nanpspkeHust ot 330 qo 750 kB nomkHa
BBIZICP)KUBATh MCTIBITATEIbHBIC HAMPSHKEHUS KOMMYTAIIMOHHOTO MMITyJibca 1o Tabmuie 10 (rpada
4).

13.1.5 M3onauusa BBoma "Bozayx- anera3" B KPYD knacco nHampspkenust ot 330 no 750 xB B
CYXOM COCTOSIHMHM, a JUIs BBOJA KaTeTOPHM pasMelleHus | Takke IMOoJ JOXKIEM JOJDKHA
BBJ/ICPXKUBATh UCIIBITATENIFHBIC HANPSHKEHUsT KOMMYTAllMOHHOTO MMITysbca no tabmmie 10 (rpada
4).

13.1.6 M3zonsauust MexJy KOHTAaKTaMHd OJHOTO W TOTO K€ IIOJI0ca BBIKIOUaTeNied u
pazbenuHuTeNnel, BcTpauBaeMbix B KPVYD, kmaccoB Hampsbkenuss or 330 go 750 kB, mnpu
OTKJIFOYEHHOM TIOJIOKEHMM anmapaTa, JODKHA BBIICPKHUBATh HCIHBITATENIbHBIE HAIPSKCHUS
KOMMYTaIlMOHHOT0 UMITyJibca 1o Tabnuue 10 (rpada 5).

13.1.7 Wzonsimus otHocutenbHo 3emian KPYD, a Taxxke uzonsauus Mmexnay nomocamu KPYD
TPEXMOJIIOCHOTO  WCIIOJIHEHHsS] JIOJDKHA — BBIACPKUBATh  HCIBITATENbHBIE  KPATKOBPEMEHHBIE
(OMHOMUHYTHBIC) TIEPEMEHHBIE HAIPSDKEHUS, yKazaHHble B Tabnumax 9 (rpada 5) u 10 (rpader 6 u
7).



13.1.8 M3omsanus BBoja "Bozayx-3neraz” B KPYD kmaccoB Hanpsbkenus ot 110 go 220 xB B
CYXOM COCTOSHHM, a JJs BBOJA KaTeTOPHM pasMelleHus | Takke M MOA JOXKJIEM J0JDKHA
BBIJICPKHMBATh UCIIBITATENIbHBIE KPAaTKOBPEMEHHbIE (OJTHOMUHYTHbIC) IIEPEMEHHbIE HANPSIKEHUS IO
tabnuue 9 (rpada 5).

Tabnuma 9 - HopmupoBanHubie ucnbiTarenbable Hanpsbkeans KPYD kmaccos manpspkenus ot 110 1o
220 kB

B xumososnbsTax

UcnbiTatensHoe HanpsKeHUe
Knacc MIOJTHOT'O TPO30BOT0 UMITYJIbCA KpaTKOBpEeMEHHOEe (OTHOMUHYTHOE)
HaIPsHKCHUS MIEPEMEHHOE
OTHOCHUTEJIBHO MEXIY OTHOCUTEIBHO MEXIY
3eMJTH 1 KOHTaKTaMH 3eMJTH U MEX]TY KOHTaKTaMH
MEXITY MOJIF0CAaMHU
MOJIIOCaMHU
BBIKJIIO- | pa3be.u- BBIKJIIO- | pa3beiu-
yaTesiel | HUTelneu yaTesen HUTEJEN
1 2 3 4 5 6 7
110 550 630 230 265
150 750 860 325 375
220 950 1050 395 460

Tabmuma 10 - HopmupoBanusie ucnbiTaTensuble HanpspkeHuss KPYD kimaccoB HampspkeHHs OT
330 no 750 kB

B xumosossTax

UcneiTaTensHoe HaIIpsAKCHUEC

Knac | mosiHOrO rpo30BOro | KOMMYTAIlMOHHOTO KpaTKOBpEMEHHOE (OTHOMUHYTHOE)
c HMITYJIbCA HMITyJIbCa NEPEMEHHOE
Hafp

KECHHU

OTHOCHUTCJIIBPHO 3€MIJIN

OTHOC MEXY OTHOC MEX]Y KPY |uzmepurenbHbie MEX]TY
u- KOHTaKTaMH u- KOHTaKTaMH D | TpaHcdopMaTop | KOHTAKTaMH




TENbH | BLIKJIFOUATENIE | TEJILH | BBIKIIIOYATEIIE Bl M BBOJBI, |BBIKJIIOUATEJICH
0 Uu 0 Uu HUCIBITHI- u
3eMJTU | Pa3bEAUHUTEN | 3€MITH | PA3bETUHUTEN BaeMbIE pa3beAMHUTETE
el en OTJIEJILHO "
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 M3zomsums MeXIy KOHTAaKTaMH OJHOTO M TOTO JK€ TOJIOCAa BBIKIIOYATENeH U
pa3beMHUTENCH JIOJDKHA BBIICPKUBATh HCIBITATEIbHBIC KPaTKOBPEMEHHBIC (OJHOMHHYTHBIC)
nepeMeHHbIC HanpsbKeHus 1o TadnmutiaM 9 (rpadet 6 u 7) u 10 (rpada 8).

13.1.10 H3zonsiumsa rnaBubix uenedt KPYD nomkHa BbLAEpKHUBATh HCHBITAHHE TEPEMEHHBIM
HaIps>KeHUEM C U3BMEPEHUEM YaCTUYHBIX Pa3ps/ioB coryiacHO ykazanusim 4.10.

I/ISOJ'ISILII/II-O CUHTAKOT BI)I)lep)KaBIHeﬁ HCIIbITAHUEC, €CJIN MHTCHCUBHOCTDb YaCTUYHBIX pa3spsaa0B IIpU

HanpsokeHnn 1,1 Uggf 3 ne npeBbicuiia 3HaueHus 10 1k,

13.1.11 WM3omsuuss BBomoB KPVYD nomkHa yIOBIETBOPATH TpeOOBaHMSAM K CTOWKOCTH B
OTHOIICHUH TEIUIOBOTO Mpo0osi, a A7t BBOAOB "Bo3ayx-aeras”" B KPYD kareropuu pasmemenus 1 -
TaKKe K JUIMHE ITyTH yTeuku BHemmHed usoasanuu no 'OCT 9920.

13.2 UM3onsmus mened ympapiieHusi, BcriomorarenbHbX Heneit KPYD um BTOpHUYHBIX 0OMOTOK
M3MEPHUTETBHBIX TpaHC(HOPMATOPOB

13.2.1 TpeboBanust K DSIEKTPUYCCKOM TMPOYHOCTH H3OJSAIUHU  BTOPUYIHBIX  OOMOTOK
TpaHchopMaTopoB HarpsikeHus u Tpanchopmaropos Toka - o [OCT 1983 u TOCT 7746.

13.2.2 M3onsauus uenei ynpapiieHHs W BcroMmorarenbHbix liened KPYD oTHocuTensHO 3emiin
JIOJDKHA ~ BBIJIEP)KUBATh  UCIBITATEIbHOE  KpPAaTKOBpEMEHHOE  (OJTHOMHUHYTHOE) TMEpeMEHHOE
HaIpspKeHHE COrylacHO yKazaHusiMm 4.14.

13.2.3. MexayBUTKOBasT M30JISIHSA OOMOTOK SJEKTPOMArHUTOB B Lemsix ympasieHuss KPYD
(KpoMe BKJIFOUEHHBIX BO BTOPHYHYIO IIEMb TPAHCPOPMATOPOB TOKA) JOJDKHA BBIACPKHBATH B
TeyeHue | MUH UCHBITaTEIbHOE KPATKOBPEMEHHOE MIEPEMEHHOE HANPSKEHUE, TPUIIOKEHHOE MEXKIY
BBIBOJIaMU OOMOTOK M paBHOe 3,5 Ty - 118 0OMOTOK nepeMeHHOro Toka u 2,5 Ty - 11 oOMOTOK

IOCTOSIHHOTO TOKa, rae Iy - HOMHHANIBbHOE HANpsHKEHHE BCIIOMOTATEIbHBIX LIENIEH W Lemneu
YIPABJICHHUS.



13.3 Buasl ucrsITaHun

13.3.1 Usonsauusa KPYD nomxHa nmoaBepraThCsi TUIIOBBIM U IPUEMO-CAATOYHBIM HCIBITAHUSAM 110
tabnuue 11, a Takke UCTIBITAHUSIM TTOCIIe MOHTaKa HA MECTE YCTAaHOBKH.

13.3.2 TumoBble HUCHBITAHUS JOJDKHBI TPOBOAWTHCS B TIOJHOM OOBEME TIPH OCBOCHHH
npousBoactea KPYD, a takke B MOJHOM 00BbeME WM YaCTUYHO MPHU M3MEHEHHUAX KOHCTPYKIUH,
MaTepuaoB MM TE€XHOJIOTUH, €CIM 3TH MU3MEHEHHUS MOTYT M3MEHMUThH 3JIEKTPUUYECKYIO MPOYHOCTD
W3O0JIALINH.

1333 HpI/IeMO-CI[aTOLIHI)IM HCIIBITAHUAM HNOJIKHBI ITOJABCPraThCsa KaXA0€ KPYD unn Kaxxaas €ro
quﬁKa, IIOJIIOC, OTILGJ’II)HBIﬁ MOAYJIb WA TpaHCHOPTHBIﬁ 6J'IOK, COCTOHHH/Iﬁ U3 OJHOro Huin

HECKOJIbKUX MOAYJIEH.

Ta6muma 11
Bun ucneitanus [TyskT cTangapra
HaumenoBanue ucnbITanus
TUIIOBO | IpUEMO- | TpeOOBaHU = METOJIOB
€ CIAaTOYHO 7t HUCHBITAHU
e 17§
1 2 3 4 5
1 HcnblTanue SIEKTPUYECKOW  MPOYHOCTH
H30JIA1LIUHA TJIaBHBIX neneu KPVD
HaPSHKCHUEM:
a) TIOJTHOTO TPO30BOT0 UMITYJIhCA + - 13.1.1, 13.4.3,
13.1.3 13.5
0) cpe3aHHOro TpO30BOTO uUMIydbca (mims| + - 13.1.2 13.4.4,
3JIEKTPOMArHUTHBIX TpaHc(hOpMaTopoB 13.5
HaIPsKEHMs )
B) KOMMYTAIIHOHHOTO UMITYJIbCA:
- B cyxoM coctosgauu st KPYD 330-750 xB; + - 13.1.4- 13.4.5,
13.1.6 13.5
- mox JoXzAeM (I BBOZOB '"BO3myx-dieras" + - 13.1.5 13.4.2
KaTeropuu pazMenicHus 1)
r) KpaTKOBPEMEHHBIM (OTHOMUHYTHBIM)
NEePEMEHHBIM:
- B CyXOM COCTOSIHUY; + + 13.1.7- 13.4.6,




13.1.9 13.5
- mox jpoxzaem (ans BBOAOB '"Bo3myx-dnerasz’|  + - 13.1.8 13.6.4,
KaTeropuu pazmenieHus 1) 13.4.2
1) TIEpEeMEHHBIM, C W3MEPCHHEM YacTHYHBIX|  + + 13.1.10 13.4.7
pas3psizioB
2 HcnblTaHue 3IEKTPUYECKOW  MpodHOCTH| + + 13.2.1- 13.4.6,
M30JIALIIT erneu YIIpaBJICHUS u 13.2.3 13.6,
BcriomorarenbHbix 1enet KPYD, BTopuuHbIX 13.6.4
0OMOTOK H3MEpPUTEIBHBIX TpaHCHOPMATOPOB
KpaTKOBPEMEHHBIM (OTHOMUHYTHBIM)
MepEeMEHHBIM HaIPsKEHUEM

13.3.4 Ucnsitanue KPYD mnocne MoHTaka Ha MeCTe YCTaHOBKHM IPOBOJSAT HCHBITATEIbHBIMU
HATPSHKCHUSIMH:

a) st KPYD xnaccoB Hampsikenus: ot 110 go 220 kB - kpaTkoBpeMeHHBIM (OJTHOMHUHYTHBIM)
NIEpEMEHHBIM HalpsKeHHeM, paBHbIM 80% HopMupoBaHHOTrO B 13.1.7;

6) nns KPYD knaccoB Hanpspkenus ot 330 no 750 kB - kparkoBpeMeHHbIM (OJJHOMUHYTHBIM)
NepEeMEHHBbIM HanpsbkeHueM, paBHbIM 100% HopmupoBanHoro B 13.1.7, wnm HanpsbkeHUEM
KOMMYTaIlMOHHOT'O UMITyJIbca, paBHBIM 80% HOpMHupoBaHHOTO B 13.1.4.

Jlo ¥ mocie MCIBITaHusI KPaTKOBPEMEHHBIM (OJHOMHHYTHBIM) MEPEMEHHBIM HAIPSHDKEHUEM WITH
HaIpsDKEHHEM KOMMYTAILIMOHHOTO HMITYJIbCA JIOJDKHO MPOBOJUTHCS HCIBITAHUE TEPEMEHHBIM
HaMpsHKEHUEM C M3MEPEHUEM YaCTHYHBIX pa3psanos mo 13.1.10.

13.4 O6mue yka3aHus 10 METOJaM HCTIBITAHUH

13.4.1 TunoBble U nMpueMo-cAaTouHble UcnibiTanus u3oasiuun KPY3D noikHbl MPOBOAUTHCS MpHU
HOPMHMPOBAHHOW MHUHMMAJIbHON paboueli MIIOTHOCTH 3Jierasa.

HcnbiTanus nocie MOHTa)ka HA MECTE YCTAHOBKHU JIOJKHBI MTPOBOJUTHCS MPHU INIOTHOCTH 3JIerasa
HE HIDKE HOPMHPOBAHHON MUHUMAJIBHOHN pabovell TUIOTHOCTH.

HopmupoBanHoe 3HaueHWEe MHWHUMAIBHOW pabodeil TUIOTHOCTH »dJjiera3a yKas3bIBaeTCs B
CTaHJIapTax Ha IEKTPOOOOPYIOBaHNE KOHKPETHBIX THUIIOB.

13.4.2 TlpuBeneHre UCIBITATENLHBIX HANPSDKEHUH K aTMOC(HEPHBIM YCIOBUSM TPH HUCIIBITAHUH
JIOJDKHO OCYIIECTBIISITHCA TOJIBKO IPU HCHBITAHUM 3JEKTPUYECKOW MPOYHOCTH M3OJISIMH BBOJOB
"Bo3yx-aneras".

[TpuBeneHue naBiaeHUs derasa B 00bEKTe UCIBITAHNS K TEMIIEpaType OKpPY’KaroIlero Bo3ayxa Bo
Bpems ucnblitanus - no 'OCT 1516.2, pa3gen 4.



13.4.3 Ilpu ucnbelTaHuM W30JSUUU TIaBHBIX 1enedl KPYD HanpspkeHneM MOJHOTO TPO30BOTO
UMITyJIbCa JIOJDKEH TNPUMEHATHCS MeToN 15 UMIyNbcOB C MPUIOKEHHEM HMITYJIHCOB
MTOJIOKUTENIBHOW U OTPULATEIBHON MOJISIPHOCTEM.

13.4.4 Tlpu WUCTIBITAHUU H3OJSIIIMM TPAHCPOPMATOPOB HAIMPSIKEHUS HAIMPSDKEHUEM CPE3aHHOTO
TPO30BOTO UMITYJIbCA JOJDKEH NMPUMEHATHCS METOJA TPEX UMIIYJIBCOB C MPHJIOKEHUEM HUMITYJIHCOB
TIOJIOKUTEIIBHOW U OTPUIATETLHON TTOJISIPHOCTEH.

13.4.5 Tlpu ucneiTaHuu wu3ossiuu riaaBHbIX neneil KPYD HanpsbkeHneM KOMMYTalMOHHOTO
UMIyJbCa JIOJDKEH TPUMEHATbCS METOA 15 HMIyJbCOB C  NPUIOKEHUEM HMITYJIbCOB
MOJIOKUTENIBHOW M OTPULIATENIbHON MOJISIPHOCTEH, 3a UCKIIIOUeHUEM BBojIa "Bo3ayx-aniera3" B KPYD
KaTeropuu paszMemnieHusi 1, KOTOpbIH JOKEH HCIBITHIBATHCS B CYXOM COCTOSIHUM HMITYJIbCaMU
MOJIOKUTENIbHON TMOJIAPHOCTH, a MOJ JOXKIEM - UMIYJIbCAMU MOJOKUTEIBHOW M OTPHUIATEIbHON
MOJIAPHOCTEM.

13.4.6 Ilpu ucCHBITAHUM HW3OJSIUUU TJABHBIX LIENEH, Leneld ynpaBlIeHUs M BCHOMOIAaTENIbHBIX
neneit KPYD u BTOpUYHBIX OOMOTOK H3MEPHUTENBHBIX TPaHCPOPMATOPOB KpPAaTKOBPEMEHHBIM
NIEPEMEHHBIM  HANpPSDKEHHEM  JOJDKEH TMPUMEHATHCS METOJA  NMPWIOKEHUS OJHOMHHYTHOTO
HaIPsHKEHMS.

13.4.7 UcnbiTanue mnepeMEeHHbIM HANpPsKEHUEM C MU3MEPEHHEM UYACTHUYHBIX Pa3psioB JIOJKHO
IIPOBOJIUTHCS:

a) TpY TUIIOBOM HCHBITAHWU - HA TOJHOCTHIO coOpanHoM KPYD wmnm Ha ero TpaHCIOpPTHBIX
0JI0Kax;

0) mMpU MPUEMO-CIATOYHOM HCIBITAHUH - Ha TOJHOCTBhIO coOpanHoM KPVYD, TpaHCcmopTHBIX
0JI0Kax, MOYJISIX WJIA Ha OTIEIbHBIX 3JieMeHTax KPYD.

TumoBoe WCHBITAHWE TEPEMEHHBIM HANPSHKEHHEM C W3MEPEHHEM YacCTHUYHBIX pPa3psIoB IO
13.1.10 pomxHO MPOBOAUTHCA TIOCIIE€ UCIHBITAHUNA BIIEKTPUUYECKOM MPOYHOCTH H3OJISIUU
HaNpsOKEHUSIMM  TPO30BBIX HMITYJIbCOB, KOMMYTAIIMOHHBIX HMMITYJIbCOB U KpPaTKOBPEMEHHBIM
NEPEMEHHBIM.

13.5 CxeMbl U yCIOBUS MPUIOKEHUS UCTIBITATEIbHBIX HAMPSDKEHUH MPU UCIBITAHUUA W3OJISIIIHH
TJIaBHBIX [ETIEN

13.5.1 Ilpu ucnbITaHUM H3OJALMU OTHOCHUTEIBHO 3€MJIM HCIBITATENIHOE HAaNpsKEHUE JOJHKHO
MPUKIIAJBIBATECS K BHIBOY (BBIBO/IaM) TJIABHOM LTI KaXKAOTO IMOJOCA, @ 000JI0UYKA - 3a3eMJIISTHCS.
HcnpiTaHe KOMMYTAllMOHHBIX alIaparoB (3a UCKIIOYEHUEM 3a3€MIIMTENEH) TOJKHO MPOBOIUTHCS
IpPU BKJIIOYEHHOM M OTKIIOYEHHOM TMOJOKEHUAX, MNPHUYEM INPH OTKIIOYEHHOM IOJOKEHUU
UCTBITATENIFHOE HANPSHKEHHE JOJDKHO MPUKJIIAIBIBATHCS OJHOBPEMEHHO K 000MM BBIBOAAM OJIHOTO U
TOTO K€ Ionroca. McnblTaHue 3a3eMIIMTENEN OJKHO MPOBOAMTHCS TOJBKO NPU OTKIFOYEHHOM
IIOJIOKEHUH, & HAIIPSLKEHHE NTPUKIIAABIBATHCS TOJIBKO K HE3a36MIIEHHOMY BBIBOJY.

13.5.2 UcnplTaHue M3051UN MEXAY MOJIICAaMH JJOJDKHO MPOBOJUTHCS B CIIydae PacloyIOKEeHUs
BCEX TPEX IOIIOCOB B OHOM 0011el 0005I0UKe.



HcneiTaTensHoe HAIIpsKEHUE JOJDKHO IPUKIAAbIBATBCA IMOOYEPEAHO K BbIBOJAAM KaXJ0Iro
IIOJIF0Ca, a BBIBOJABI OCTAJIbHBIX IIOJIFOCOB U UX 000JI0YKHU JOJIKHBI 3a3€EMJIIATHCA.

KOMMYTaHI/IOHHbIe arrmapaTbl JOJLKHBI UCTIBITBIBATHCA € YICTOM Tp€6OBaHI/II71 13.5.1.

13.53 Ecm B coctaB KPYD, ero momocoB, S4eeK HIM OJOKOB BXOIAT 3JICMEHTHI
(M3MepuTeNbHBIE TpaHC(HOPMATOPHI HAIPSKEHUS, KaOeTbHbIC BBOBI, BBOJBI "BO3MyX-3Jera3" Wiu
"Macyo-3ieras"), MakeThl KOTOPBIX OBUTH paHee MCTBITaHbl OTACIBHO, TO JOIYCKAETCS MCITBITAHMS
m3osiuu KPYD, ero mosmrocoB, sigeexk wind OJOKOB MPOBOAUTH 0€3 MEpeurcICHHBIX BBIIIE
AJIEMEHTOB. YCJIOBUSI MPOBEACHUS ITHX HCHBITAHUNA JOJDKHBI YCTaHABIIMBATHCS B CTaHJApTax Ha
KPVY3 KOHKpETHBIX THIIOB..

13.5.4 Bropuunble 0OMOTKHM TpaHC(OPMATOPOB TOKA JOJDKHBI OBITh IIPU MCIBITAHUU WU30JISILIUU
IJIABHOM LI€NM 3aMKHYTbI HAKOPOTKO U 3a3€MJICHBI.

13.5.5 YcTpoicTBO AJis 3alIMTHI OT MEpPEHAINPSHKEHU Ha BpeMsl UCHBITAHUNA M30JIALUU TJIaBHOU
HeNM JIOJDKHO OTCOEIMHATHCS WIIM BBIHUMATHCS W3 OOBEKTa HCIBITAHUN; TPH 3TOM JOJDKHO
o0ecrneunBaThCsl COXpaHeHHe pearbHOM (DOPMBI ATEKTPUIECKOTO MOJIS.

13.5.6 HcmbiTanue W30JSIMA  MEXJAY PAa30MKHYTHIMH KOHTaKTaMH  BBIKJIIOYATENed U
pa3beIMHUTENEeH T0JKHO IPOBOIUTHCS MO CIEAYIOLUM CXeMaM:

a) €cliM UCHBITATEeIbHOE HANpPsKEHHE MEKJY KOHTaKTaMH allapaToB PaBHO HCHBITATEIIbHOMY
HaIPSHDKEHUIO OTHOCUTENBHO 3€MIIM, TO UCIIBITATEIbHOE HANPSKEHUE ITPUKIIAJABIBACTCS K OJTHOMY M3
BBIBOJIOB (MIPU TUIIOBBIX HUCTIBITAHUSX - K KaXKJOMY U3 BBIBOJIOB MOOYEPENHO), a APYTrOd BBIBOJ U
000J104Ka 3a3eMIIAIOTCS;

6) €CJIM HCIBITATCIIbHOC HAIIPSXKCHHUEC MCXKAY KOHTaKTaMH aIIapaToB BBIIIE HCIBLITATCIBHOI'O
HaIpPsAKCHUA OTHOCUTECIIBHO 3€EMIIN, TO!:

- 715 anmnapartoB kiaccoB HampspkeHus oT 110 go 220 kB k ogHOMY M3 BBIBOAOB (ITPH THUIIOBBIX
UCHBITAaHUSX - K KaXIOMY M3 BBIBOJOB II00YEPETHO) NPHUKIAABIBAETCS HAINPSDKEHUE, pPaBHOE
UCIBITATEIbHOMY HAINpsDKEHUI0O OTHOCUTENBHO 3€MJIM, a K JpPYyromMy BBIBOJY - II€PEMEHHOE
HampspDKeHWe, caBuHyToe 1o (ase Ha 180 »snekTpuueckux rpaaycoB (NMPH  UCTBITAHUH
KPaTKOBPEMEHHBIM TEPEMEHHBIM HAIpPSKEHUEM) WU CHHXPOHU3UPOBAHHOE (MPU HCIBITAHUU
HaMpPsDKEHUSIMU TPO30BBIX M KOMMYTAllMOHHBIX HMITYJIbCOB) MO OTHOIICHHUIO K HANpPSDKEHUIO Ha
NEPBOM U3 BBHIBOJOB TaK, YTOOBI MEXIy KOHTaKTaMd OBUIO TPHIOKEHO HOPMHPOBAHHOE
UCIIBITATENIbHOE HANPSKEHUE;

- st anmapaTtoB kiaccoB HampspkeHuss oT 330 go 750 xB mpu ucnbiTaHuM HanpssKeHUSIMU
IPO30BBIX M KOMMYTAIIHOHHBIX HUMITYJIbCOB K KaXXJIOMY W3 BBIBOJOB JIOJDKHBI OBITH NPHIIOKEHBI
HaIpsDKCHMSI, YKa3aHHbIe B CKOOKax B rpade 3 wimm 5 tabmuier 10. MeHbInee U3 MPUITOKEHHBIX
HaNpsHKEHUH JOJDKHO OBITh IEPEeMEHHBIM, CHHXPOHHU3MPOBAHHBIM I10 OTHOIICHUIO K OOJbIIEMY
UMITYJIbCHOMY HaIPsDKEHUIO, TaK, YTOObI MEXIY KOHTAKTaMU ObUIO NMPHIIOKEHO HOPMHUPOBAHHOE
UCIIBITaTEeNIbHOE HANpsDKEHUE, yKazanHoe 0e3 ckoOok B rpade 3 wim 5 Tabmuis 10;

- JUId annaparoB kinaccoB HanpsbkeHus oT 330 no 750 kB mpu ucnbpITaHUM KpaTKOBPEMEHHBIM
[IEPEMEHHBIM HAIPSKEHUEM K OJHOMY U3 BBIBOJOB (IIPH TUIIOBBIX HCHBITAHUAX - K KaKJIOMY U3
BBIBOJIOB I[I0OYEPETHO) JOJDKHO OBITh MNPUIOKEHO HANpsDKEHWE, pPaBHOE HCIBITaTeIbHOMY



HaIPSHKEHUIO OTHOCHUTENBHO 3€MIIM, a K JPYIOMY BBIBOJY - IIEPEMEHHOE HAIPSHKEHUE, CIABUHYTOE
no (daze Ha 180 sneKkTpUUECKUX TPaTyCOB IO OTHOLICHHIO K HAIPSDKCHUIO Ha MEPBOM U3 BHIBOJIOB
TaK, 4YTOOBI MEX/Ty KOHTAaKTaMU OBUIO MPUIIOKEHO HOPMUPOBAHHOE UCIIBITATEILHOE HATIPSKEHUE.

13.6 CxeMbl U yCIOBHS MPUIOKEHHS HUCIBITATENbHBIX HANPSYKEHUW MPU MCTIBITAHUU HU30JILUN
IIeTIeH YTPaBIICHHS U BCIIOMOTaTEbHBIX LIEeTIeH

13.6.1 TIlpum wucnbpITAHWUM W3OJSLMM IEMEed YMPaBJICHUS U BCIIOMOTATENIbHBIX —IeTnei
UCHBITATENIbHOE HANpsKEHHE JOJDKHO OBITh NMPHIOKEHO KO BCEM KOHTAKTHBIM 3aKHMaM KakJIO0H
COOpPKH KOHTAKTHBIX 3KUMOB Kaxk10i yactu KPY D, kpome 3aKMMOB, JIEKTPHUECKH COSTUHEHHBIX
¢ koprmycoM. O6osnouka U kopmyc mkada 3azemisitorcs. Jlomyckaercs Npu 3THX UCHBITAHUSX BCeE
KOHTaKTHbIE 32KUMBbI COSAUHITH MEX]TY COOOM.

13.6.2 BropuuHble 0OMOTKH TPaHCPOPMATOPOB TOKA JOJDKHBI OBITh 3aKOPOYCHBI U OTCOCTUHEHBI
OT 3eMJIM, a BTOPUYHBIE OOMOTKM TpaHC(HOPMATOPOB HANPSHKEHUS - PAa3OMKHYTHL. HopmasibHO
3a3eMJICHHBIC 3a)XKUMbl HEKOTOPBIX JJEMEHTOB Ieneld (M3MEpUTENbHBIX TpaHCc(HOpMaTOpoOB,
AJIEKTPOKOHTAKTHBIX MAaHOMETPOB) BO BpeMsS UCHBITAHUS JIOJDKHBI OBITh OTCOCIWHEHBI OT
3a3eMJICHHOW 000JI0YKH, €CIIH 3TO MPEAYCMOTPEHO KOHCTPYKITHEH.

13.6.3 Ecnu B HCTIBITYEMOM 1IETH YTIPABJICHUS U BO BCIIOMOTATEILHOM 1€MW UMEIOTCS 3JIEMEHTHI C
HOPMHUPOBAaHHBIM UCHBITATEILHBIM HANPsKEHHEM MeHee 2 KB, To ucnbITaHue JOHKHO MPOBOIUTHCS
JIBXK/Ibl B YKa3aHHOM HUXKE MOCIIe0BATEIbHOCTH:

a) IIpyu OTCOCAMHCHHBLIX OT KOHTAKTHBIX 3aXMMOB OJOTHUX OJJICMCHTOB IIPpOBOAAX CXCEMbI -
HCIIBITATCIIbHBIM HAIIPSXKCHUCM 2 KB;

6) npu MNOACOCAUMHCHHBIX K KOHTAKTHBIM 3aKMMaM 3THX JJICMCHTOB IIPOBOJAaX CXCEMbI -
HAaMMCEHBIINM U3 HOPMHUPOBAHHLBIX IAJI OTHUX OJICEMEHTOB MCIIBITATCIIbHBIM HAIIPSKCHUCM.

13.6.4 VcnpiTaHne BTOPUYHBIX OOMOTOK HM3MEPHUTEIBHBIX TPaHCHOPMATOPOB W 3a3eMIIIEMOTO
BBIBOJIa MIEPBUYHOM 00OMOTKH TpaHchopmaropa HanpspkeHus - mo FOCT 1983.

13.7 UcnibiTaHe HA MECTE YCTAaHOBKU

Ucnbrtanue snextpuueckoi nmpoyHoctu uzoisiiun KPYD mocne MoHTaxa Ha MecTe YCTaHOBKH
JIOJDKHO TPOBOAUTHCA MO siYeiikamM. BuJ MCOBITATENBHOTO HAIMPSKEHUS W METOJ MPOBEACHUS
UCTIBITAaHUS, B 3aBUCUMOCTH OT MMEIOIIEroCs HCHBITATEIIbHOTO OOOpY/IOBaHHS, JIOJDKECH
yKa3bIBaThcs B cTannapTax Ha KPYD KOHKpEeTHBIX THIOB.

[MPUJIOXXEHUE A
(cipaBoYHOE)

SAWNTHBLIE XAPAKTEPUCTUKU BEHTUJIbHbLIX PA3PAOHUKOB

YPOBHU M30JISIHN IEKTPOOOOPYIOBAHUS C HOPMAJIbHON M30JISIMEH YCTAHOBJICHBI B HACTOSIIIEM
CTaHJAapTe C YYETOM 3alIUTHBIX XapaKTEPUCTHK BEHTWIbHBIX paspsaHukoB no ['OCT 16357 c



HOMUHAJIBHBIM HaNpsDKEHUEM, PaBHBIM 3HAUCHMIO Kilacca HAIMPSDKEHHS AIIEKTPOOOOpYyHOBaHUS, U
IpyMNIibl, yKa3aHHOM B Tabmaume A. 1.

TabOmuma A.1*

Knacc nanpsixenus I'pynma
AIIEKTPOOOOPYIOBaH Bugst BEHTHJIbHBIX
us** kB AIEKTPOOOOPYIOBAHUS pa3psTHUKOB T10

I'OCT 16357

3,610 Bce v

15,20,35u 110 Bce, xpome KPYD 111

110 KPYD I

150 u 220 Bce, Kpome CUJIOBBIX TpanchopMaTopos, I

LIYHTHUPYIOIIKX peakTopoB U1 KPYD

150 u 220 CuitoBbie TparchopmaTopsl, IIyHTUPYIOIIIE II
peaktopsl 1 KPYD

330 u 500 Bce, kxpome KPYD u snekrpoobopyaoBanusi ypoBHs II
R

750 Bce, xpome KPYD u snexrpoobopynoBanus yposHs| KomOuHMpoBaH
o kksk HLIE

* Tabnuua He OXBATHIBAET YPOBHH M3OJIALNN 3JEKTPOOOOPYIOBAaHHS KIACCOB HANPSHKCHUS
24 u 27 xB u weritpasm ooOMoTku BH cmitoBeIx TpanchopmaTopoB KiIacCOB HANpPSDKEHUS OT
110 mo 220 kB ¢ HemosHOW W30JSMHMEH HEUTpayid, JOIMyCKarmeld padoTy ¢ pa33eMIIeHHEM
HeWTpanu.

*% J17st CHIIOBBIX TpaHC(OPMATOPOB - KIIACC HAMPSHKEHUS KaXKJI0M U3 0OMOTOK.
*#% YpoBuu m3omsiiuud KPYD u ypoBeHb @ 31€KTpOOOOPYIOBAaHHUS KIIACCOB HAMPSKCHHUS

o1 330 no 750 kB omnpeneneHsl ¢ yueTOM XapaKTepUCTUK OKCHUHO-IIMHKOBBIX OIpaHUYUTENIEeH
nepenanpspkenuit (OITH) cornacno Texanueckum ycnoBusm Ha OITH.

[NPUJIOXEHUE b
(cipaBouHOE)

AOMNYCTUMBIE B YCITOBUAX SKCMITYATALIUN 5
KPATKOBPEMEHHbBIE NMOBbIWEHUA HAMPAXEHUA YACTOTOM 50 Ny



anA 3NEKTPOOBOPYANOBAHUA KITACCOB HAMPAXEHUA OT 110 1O 750 kB

b.1 JlomyctuMble B YCIOBHSAX OKCILIyaTallUM KPAaTKOBPEMEHHBIE IIOBBIIIEHUS HANPSDKCHUS
gactoroil 50 'l HEe AOKHBI MPEBBIIATH OTHOCUTENBHBIX 3HAYCHHM (U1 HAMpPSKEHUS MEXKITY

(1)333.MI/I WK I10JJF0OCaMH U’_* - II0 OTHOLICHHIO K HaI/I6OJ'II)H_IeMy pa6oquy HalpsKCHUIO, IJIA

HANPSOKCHUS.  OTHOCUTENBHO 3eMin U, - 1O OTHOWICHMIO K HanOosblieMy pabouemy

HaIpsHDKEHUIO, JCJIEHHOMY Ha ") ), ykazanHbix B TaOimuax bl wm b2. OHm oTHOCsATCS K
CIIeyIOIIEMY JJIEKTpooOopyaoBaHuI0* kiaccoB Hampsikenus oT 110 1o 750 kB ¢ ucneitaTenbHBIMU
HANPSDKEHUSIM 110 HACTOSIILIEMY CTaHAAPTY: CHJIOBBIM TpaHchopMaTopaMm OOIIEro Ha3HaueHUS,
HIYHTHPYIOIIUM peakTopam, TpaHchopMaTopam HampspKeHUs, TpaHchopMaTopaM TOKa, amrmaparaM
TeX BHJIOB, Ha KOTOPBIE PACIIPOCTPAHAETCS HACTOSIIIUI CTaHIAPT, KOHAEHCATOPAaM CBSI3H U IIMHHBIM
OTIOPaM.

* Vka3aHHbIC 3HAYCHHSI HE PACIPOCTPAHSIOTCS Ha AIIEKTPOOOOPYAOBaHKE C YPOBHEM H3OJISIIUU
)

b.2 Vkazaunbie B Tabnunax bl u B2 oTHocuTenbHBIE 3HAYEHUS HANPSIKEHUST pACIIPOCTPAHSIOTCS
TaK)K€ Ha MOBBIINICHHbIE HAMPSDKEHUS, OTJIMYArouuecss oT cuHycounbl dactoTel 50 'y 3a cuer
HAJOXKEHUsI TapMOHMYECKHX COCTABJSIONIMX HampsDKeHHs. YKazaHHble B Tabmuuax bl u B2
3HAYCHHUA HANpsHKeHUS MeXIy (aszaMd ¥ OTHOCHTEIBHO 3€MIIM MPEICTaBISIIOT OTHOIICHHUE
MaKCHMyMa TOBBIIICHHOTO HAIpPSDKEHUS COOTBETCTBEHHO K aMIUTUTYJE HauWOOJBIIEro pabodyero

HANPSDHKEHHS UM K aMIUTUTY e HauOOoIbIIero pabovyero HarpsoKeHus, ISIIeHHON Ha 5.

b.3 3naueHus 1OMyCTUMBIX MOBHIIICHUN HANPsKEHU MEXKTy Ga3zaMu, yka3zaHHblie B Ta0uie b.1,
OTHOCSITCS TOJBKO K Tpex(a3HbIM CHIIOBBIM TpaHchopMaTopaM, WIYHTUPYIOIIUM pEakTopaM U
AJIEKTPOMAarHUTHBIM TpaHc(opMaTopaM HampsDKEHUs, a TakKe K anmaparaM B TPEXMOJIIOCHOM
WCIIOJIHEHUHU TIPU PACTIONOXKEHUU TPEX MOJIIOCOB B OJJHOM Oake wiu Ha oJHOU pame. [Ipu sTom mmst
anmaparoB 3HaueHust 1,60; 1,70 u 1,80 oTHoOcATCS TOJABKO K MeXITyha3HONW BHEIIHEH H30JSIUU
anmnaparoB kiaccoB Hanpspkenus 110, 150 u 220 xB.

Tabmuma b.1 - JlomycTumbple B YCIOBHSX OKCINTyaTallMM KPaTKOBPEMEHHBIC ITOBBIIICHUS
HanpspkeHust gactotor 50 ' st anmekTpoobopypoBanus kiraccoB Hampspkerust ot 110 mo 330 kB
BKJIIOY.

JlonmycTrMOe MOBBIIICHHE HATIPSKEHHS,
Bua snextpoobopynoBanus OTHOCHUTEJIbHOE 3HaUeHue, He Ooiiee, IpH
JUTUTETBHOCTH {

20 mug* | 20c** lc 0,1c

-0 | b3 - -3 b-b | -3 b-) | -3

CunoBsle TpaHchopMaTOpbI 1,10 1,25 1,501,901 1,58 2,00
(aBTOTpaHChOpPMATOPHI)




[lynTupyromue peaKTopbI Hu 1,15 1,35 1,50 2,00| 1,58 2,10
AICKTPOMAarHUTHBIC TpaHCcHOopMaTOPhI

HaIPSHKCHUS

ArmmapaTtel, €MKOCTHBIE  TpaHC(hOpMaTOPHI 1,15 1,60 1,701 2,20 | 1,80 | 2,40
HaTPsDKCHHUS, TpaHcHopMaTopsI TOKa,

KOHJICHCATOPBI CBS3H, IIIMHHBIC OTIOPHI

* KonuuecTBO MOBBIIICHU HAMPSHKEHUS JIIMTEIHHOCTHIO 20 MUH HE JIOJDKHO OBITH OoJiee

50 B TeueHHE OAHOTO roja.

** KonnuecTBO MOBBIMICHUN HAMpPSHKEHUS UIUTENbHOCThIO 20 ¢ He JOKHO OBITH Oojee
100 3a cpok ciry:kObI AJIEKTPOOOOPYIOBAHUS, YKA3aHHBIA B CTaHIApTaX Ha OTACIHHBIC BHJIBI
ANIEKTPOOOOPYIOBaHHUS, I 3a 25 JIeT, ecu CpoK ciaykObl He yka3aH. [Ipu 3ToM KoIMuecTBO
HOBBIIICHUH HANpPSDKEHUs HE JTOJDKHO ObITH OoJiee 15 B TeueHue OAHOro roja u 0ojee JIBYX B

TEYCHHE CYTOK.

Tabmuna b.2 - JlomycTumble B YCIOBHSIX OKCIUTyaTallMM KpPaTKOBPEMEHHBIE IOBBIIICHUS

HanpspkeHust yactotor 50 ['m 11t anexkTpoobopynoBanus kiaccoB Hanpspkenus 500 u 750 kB

Knacc JlomycTHMOE TTOBBILIICHUE HATIPSHKCHHS ™,
Hanpsi| Bup anexkTpoobopynoBaHus | OTHOCUTEIBLHOE 3HAUCHHE, HE OoJiee, P JITUTEIbHOCTH
- { W KOJIMYECTBE MOBBILICHUN B TOJ #
KEHH
s, KB
=84y | 3u | 1lu| 20 | § 1 [20c| 1c |0,1c
MUH | MUH MHH
#€200 212 275 250 £7 25| 24| - -
Cunosble TpaHcHOpMATOPEI 1,025 | 1,05|1,07|1,10 1,15/1,20 1,25 | 1,90 | 2,00
______________ 5
1,025 | - | --—--- - - - - - -
1,o5| - |1,10|1,15 1,20 1,25|1,50 | 1,58
1,07
5
lyntupyromme peaktopsr u| 1,025 1,05|1,07|1,15|1,15/1,20|1,35(2,00 | 2,08
500 |3neKTpoMarHuTHBIE 5
TpaHCcHOpMaTOPHI
HaNPsKEHUS
Anmnaparsl, emkoctueie| 1,025 1,051,077 1,15]1,15 1,20] 1,60 | 2,20 | 2,40




Tpanchop- 5
MaTophI HAMPSHKEHUS,
Tpanchop-

MaToOpbl TOKA, KOHJCHCATOPHI
CBSI3H, IIMHHBIC OMTOPBI

CutoBbie TpaHCHOPMATOPHI 1,025 |1,05{1,07|1,10|1,15/1,20| 1,25 /1,67 | 1,76

_____________ 5
1,025 R - - - - - -
1,05 - |1,10]1,15/1,20| 1,25| 1,50 | 1,58
1,07
5
750 Wlyntupyromme peaxtops,| 1,025 | 1,05 1,07 1,10|1,15 1,20 1,30 | 1,88 | 1,98
arnrapa- 5
THI, TpaHchopMaTOpPbI
HarpsiKe-

HUA KW TOKa, KOHACHCATOPHLI
CBsA3H, IIMHHBIC OIIOPbI

* B uncnurene yka3aHbl 3HAUEHHUsI JJOMYCTUMOTO MOBBIIICHUSI HANPSKEHUS] OTHOCUTEIBHO
3eMJIM, B 3HaAMEHaTelle - Mex 1y (azami.

b.4 JInst cuitoBeIX TpaHc(hOpMATOPOB MPH JATUTEILHOCTH BO3ACHCTBUS HanpspkeHus: 20 ¢ U BBIIIE,
HE3aBUCUMO OT MPUBEACHHBIX B Tabmumax b.1 u b.2 3HadeHuil, MOBBIIICHHBIC HANPSKCHHUS HE
JOJDKHBI UMETh KPAaTHOCTH 10 OTHOIICHUIO K HOMHUHAILHOMY HAIPSDKEHHIO OTBETBJICHUS OOMOTKH
tpancdopmaropa 6onee ykazanuoit B 'OCT 11677, paznen 9.

b.5 Jlns BeIKITIOUaTeNe, HE3aBUCUMO OT TpuBeAeHHbIX B Tabmumax b.1 w b.2 3nayenwii,
TOBBINICHHBIE HAIPSHKEHHS JOJKHBI OBITh OTpaHUYEHBI TpelejaMH, MPH KOTOPHIX COOCTBEHHOE
BOCCTaHABJIMBAIOIIEECS] HAIPSHKEHHE Ha KOHTAKTaX BBIKIIOYATENI HE TMPEBBINIACT 3HAYCHUI,
ykazanHblx B 'OCT 687 u 'OCT 12450.

b.6 [Ipu mMTensHOCTH MOBBIIEHNS HAIPSDKEHUSA £, TIPOMEXKYTOYHONW MEXKIY IBYMs 3HAUCHHUSIMHU
JUTMTEIIbHOCTH, TIpUBEACHHBIMA B TaOimmax b.1 m b.2, momyctmmoe MOBBIICHWE HAMPSKCHUS
JOJHKHO OBITh PAaBHO yKa3aHHOMY JUIsl OOJIBIIETO U3 ATHX 3HAYEHUH JITUTEITHHOCTH.

ITpu 0,1 ¢ <££0,5 ¢ nomyckaercs NoBbilieHUE HanpshkeHust, pasHoe Uy +0,3(y,. —Uh:) , rie
Uhe w Upye - 7nomycTuMble MOBBIUCHWS HANPSKEHWS NPH JUIATENBHOCTAX £, PaBHBIX

cooTBeTrcTBeHHO 1 1 0,1 c.

B.7 TIpoMexxyTOK BpeMEHU MEXIy JIByMsl MOBBIIIEHUSIMH HaIpsiKeHus JiurenbHocThio 20 ¢; 15 5
u 20 MHH J0JDKEH OBITh He MeHee 1 4, JIuTelIbHOCTRIO 1, 3 1 8 U - He MeHee 12 4. Eciiu noBsIIeHue
HaMpsDKeHUsT IJUTENbHOCTBI0O 20 MHH HMMENI0 MECTO JBa pa3a (C 4acoOBbIM HMHTEpPBAJIOM), TO B



TeyeHue OmmbKkaliux 24 4 MOBBIIICHUE HAIpPSHKEHHUS B TPETUM pa3 JOMyCKaeTcs JMIb B cClydae,
€CJIM 3TO TpeOyeTcsl BBUY aBapUItHOW CUTYallMH, HO HE paHee YeM yepes 4 4.

b.8 KonmuecTBo nomyckaeMbIx B TeUEHHE TOZa MOBBIINICHUH HANPSHKEHHUS yKa3aHO B TaOiMIax
b.1 u B2 (ana pmurensHocted 0,1 w 1 ¢ KOJIMYECTBO TIOBBILICHUI HANpSIKEHUS HE
periaMeHTHPOBAHO).

b.9 3navenusi, npoaOKUTEHLHOCTD U KOJIMYECTBO MOBBIIEHUN HAMIPSKEHUS JUTUTEIHHOCTHIO 20
MUH U Oosee TmomiexaT 00sM3aTeIbHOM PETUCTpAIlMM  ONEPATHBHBIM TEPCOHAIOM  WJIU
aBTOMATHYECKHU.

I[MTPUJIOXXEHHUE B
(oOs3aTenbHOE)

OLEHKA PE3YIIbTATOB UCNbITAHUA ONMUTENIbHBLIM NEPEMEHHBIM HANPAXXEHUEM

B.1 CunoBsie TpancdopmaTopbl

B.1.1 Ha cunoBbix TpanchopMaTopax, MOIJICKANIMX UCTIBITAHUIO JITUTESIBLHBIM HAIPSDKEHUEM,
NP UX HCIBITAHUM OJHOMHUHYTHBIM HaIpsDKEHUEM, MPOBOJAMMOM II0 TOM K€ CXeMe, 4TO U
UCIIBITAHUE JUIMTEJIbHBIM HANPSIKEHUEM, JIOJDKHA HU3MEpATHhCA HHTEHCUBHOCTh YaCTUYHBIX
pa3psAaoB. OTU U3MEPEHHUS JIOJKHBI IPOBOAUTHCS MPH MOJBEME HCIBITATEIBHOTO HAIPSHKEHUS 10
3HAYEHUsT HOPMHUPOBAHHOTO OJHOMHUHYTHOTO M IpPH €ro CHuxkeHuu. HanpspkeHwe, nmpu KOTOpOM
U3MepsIeTCd WHTEHCHMBHOCTh YACTHYHBIX pa3psAioB, AODKHO OBITh PAaBHO HOPMHPOBAHHOMY
3HAYEHUIO UCIIBITATENIBHOTO JUINTEIbHOTO HAPSYKEHUS.

Ecnmm WMHTEHCHBHOCTH YaCTHUYHBIX pasp4aaoB, U3MEpPCHHAA IpU CHUKCHHUU HCIIBITATCIbHOI'O

OJHOMHUHYTHOTO HaIPSKEHHUSI, MPEBHINIACT HOPMUPOBAHHYIO, PABHYIO 3- 1010 Ki*, u mpeBbimmaer
Oosee 4eM B TPH pa3a MHTEHCHUBHOCThH, H3MEPEHHYIO MPH MOABEME HCIBITATEIHLHOTO HAMNPSIKEHHS,
TO Tepe]] UCTIBITAHUEM JUTUTEIbHBIM HAIPSXKEHUEM PEKOMEHIYETCs IPOBECTU OHO WM HECKOJIBKO
CJIEIYIOLIUX TEXHOJIOTHYECKIX MEPOIPUSTUH:

- Iepe3aJIuBKa Macia;

- OTCTOH Macia;

- HarpeB TpaHchopMaTopa;

- TIOBTOPHAs TEPMOBaKyyMHas 00paboTka.

* Yka3aHHOE 3HaU€HUE OTHOCHUTCS K MAKCUMAaJIbHOMY 3HAUECHHUIO KaXKYIIErocs 3apsaa YaCTHUHBIX

paspsinos cornacHo 'OCT 21023.

B.1.2 Ecau B Hauane IMPWJIOKCHUA JIMTCIIBHOIO HAIPsKCHUSA HU3MEPCEHHAA HWHTCHCUBHOCTDL
YaCTUYHBIX pPa3pdgda0B HNPCBBICUT HOPMHPOBAHHYIO W C€CTb MNPCAINOJIONKCHUC, YTO Ha PE3YJIbTAThbL



H3MepeHHI71 OKa3aJId BIIMAHHUEC IIOMEXH, TO TpaHC(bOpMaTOp JOJIDKCH OBITH OTKJIFOUEH U JOJI?KHBI OBITH
MPUHATBLI MEPBI IO CHUIKCHUIO YPOBH:A IMOMEX, IOCJC YCTO HCO6XO)II/IMO IMMPOBECTU HCIBbITAHUC
HOPMHUPOBAHHBIM JJIMTCIIBHBIM HAIIPSXKCHHUCM. Ecmu npu 35TOM HMHTCHCHUBHOCTb YAaCTHYHBIX
pa3psaaoB  HE IMPEBbBICUT HOPMHUPOBAHHYIO, TO TpaHC(bopMaTop MMPU3HACTCA BbIACPKABIINM
HUCIIbITAHUC.

[Ipumeuanue - [Tomexu MoryT ObITh OOHApY>KE€HBI Ha OCHOBAaHUM aHalu3a (POPMBI HAMPSIKECHUS
110 HECHHXPOHHOCTH MTOMEX C HCIIBITATEIbHBIM HalpsbkeHneM. Heobxommmo nmpoBepuTh, HE CBSA3aHO
JY TIOBBIIIEHUE W3MEPEHHOM WHTEHCHUBHOCTH YAaCTHUYHBIX pa3psAdoB C BIMSHUEM HCTOYHHUKA
nuTaHusg (B 3TOM cllydae HEOOXOAMMO TOIKIIOYUTh MEXIy BbBIBOJIAMH HCIIBITHIBAEMOTO
TpaHcopmaropa U MCTOYHUKOM IHUTAHUS CUIOBOM (DUIBTP HMKHUX YacTOT) WM Pa3psAoB Ha
HAXOJSIUXCS MO/ BBICOKHM HAIpPsHKEHUEM 3JIEMEHTAaX MCIbITATEIbHOW YCTAaHOBKHM WJIM OCTPBIX
KPOMKaX 3a3€MJICHHBIX YacTeH.

B.1.3 Ecimu HU3MCPCHHAA MHTCHCHBHOCTb YAaCTHYHBIX Pa3psad0B IPCBBICUT HOPMHUPOBAHHYIO, HO

OyZeT He BbIIIE 3-107 Ki, To omeHka pe3yibTaTOB UCHBITAHUN JTOJDKHA OBITH MPOU3BEICHA B
cootBercTBuM ¢ B.1.4-B.1.9.

B.1.4 Pexomenayercss Ha OCHOBE CIICIUAIBHBIX HM3MEPEHHUH ONpeAeauTh MecTO (IPOBECTH
JIOKAIIHMIO ) UCTOYHHUKA YACTUYHBIX Pa3psi/ioB.

Jlokanuioo MCTOYHMKA YACTUYHBIX pa3psAIoB PEKOMEHIYETCS NPOBOAUTH 3SIEKTPUUYECKUMH
(MeTo/I0oM TpaayHpPOBOYHON MATpPHIIbI, U3MEHEHHEM CXEMbI HCHBITAHHS) M aKyCTHUYECKUM (eciH
qyBCTBUTEJIBHOCTh METO/IA IOCTATOYHA JIJIsl IIPOBE/ICHUS JIOKAILIMH ) METOJaMH.

B.1.5 Ecnu B pe3ynbrare JIOKAIIMM MECTO UCTOYHUKA YACTHUYHBIX Pas3psIoB OyJeT YCTaHOBIICHO,
TO UCTOYHUK YACTUYHBIX PA3PSIIOB JOJDKEH OBITh YCTPAHEH, U €ro OTCYTCTBHE JOJKHO OBITh
MOATBEPKACHO HCIBITAHUEM HOPMHUPOBAHHBIM JUIMTEIBHBIM HampsbkeHueMm. Ecin npu 3Tom
WHTCHCUBHOCTh YaCTHYHBIX Pa3psI0B HE MPEBBICUT HOPMUPOBAHHOTO 3HAYCHUS, TO TpaHCHOPMATOP
CUMTAETCS BBIJICP/KABILINUM UCIIBITAHHE.

B.1.6 Eciu B pe3ynbrare JJOKallMd YCTaHOBJIEHO, YTO UCTOYHUK YACTUYHBIX Pa3ps0B HAXOIUTCS
B MECTe, HE IMPEJICTaBIIIONIEM OIMACHOCTU Uil M30JSIIHMHM TpaHcpopmaropa (Hampumep, B MecCTe
yCTaHOBKH BBOJIOB 00MOoTOK HH), TO pexoMeHmyeTcsi MpUHATh MEphl MO YCTPAHEHHIO MCTOYHHKA
YaCTUYHBIX Pa3psAOB (HAmpHUMep, 3aMeHa BBOJOB, MEPEKIIOYAIOIIEr0 YCTPOWCTBA W JIp.), MOCTE
Yero JOJKHO OBbITh MPOBEIEHO UCIIBITAHHNE HOPMUPOBAHHBIM JUIMTENIbHBIM HanpspkenueM. Eciu npu
9TOM MHTEHCHUBHOCTh YAaCTUYHBIX pa3psA0B HE IPEBBICUT HOPMHUPOBAHHOIO 3HAYEHHUSA, TO
TpaHc(opMaTop CUUTAETCS BBIIEP)KABIIUM HCIIBITAHUE.

B.1.7 Eciiu MHTEHCUBHOCTEL YaCTUYHBIX pa3psAaaoB IMMPEBBICUT HOPMUPOBAHHOC 3HAYCHUC, HO 6yI[eT

He Gosee 3-107 K1, To TparcdopmaTop m10omKeH OBITH JOTIOJHATEIHLHO UCTIBITAH HOPMUPOBAHHBIM
JUTNTENTFHBIM HalpsHKEHHEM B Te4eHHe He MeHee 2 4. Ecnu mpu 5TOM MHTEHCHBHOCTH YaCTHYHBIX
paspsiioB He OylIeT YyBEJIWYMBAThCS TI0 CPAaBHEHHIO CO 3HAYCHUSMH, IMOJYyYEHHBIMU TMIPH
MPEIBITYIIEM UCIIBITAHUH, TO TPAaHC(HOPMATOP CUUTACTCS BBIACPIKABIIUM HCIIBITAHUE.



Ecau MHTEHCHBHOCTh YaCTHYHBIX paspsAaa0B MPEBLICUT 3HAYUCHUS, ITOJIYUCHHBIC IIPU MPCAbIAYIICM

WCIIBITaHUH, HO OyeT He OoJiee 107% Ko, To momkHa OBITH IpOBEIEHA TIPOIIEYypa MEPOTTPHUATHI
u u3mepenui no B.1.8-B.1.9.

B.1.8 Ecnu B pe3ynbTare JOKAIMM MECTO UCTOYHMKA YACTUYHBIX Pa3psI0B HE YCTaHOBJIEHO, HO
€CTh TMPEANOJOXKEHUE, YTO TMPOBEACHHE TEXHOJIOTHYECKUX MEPONPHUITHI MOXKET CHHU3UTh
WHTCHCUBHOCTh YACTHYHBIX Pa3psfoB, TO JOJDKHBI OBITh TPOBEIEHBI OJHO WU HECKOJIBKO
TEXHOJIOTUYECKUX MEPONPUATHI, yKka3aHHbIX B B.1.1.

Jlomyckaetcst mociae NpOBEIEHUS OJHOIO WM HECKOJIbKHX TEXHOJOTMYECKUX MEPONPHUATHI
M3MEPATh NHTEHCUBHOCTh YACTUYHBIX PA3pPsI0B MIPH HOPMUPOBAHHOM JJINTEIBHOM HAIPSKEHUHU B
TEYEHUE BPEMEHHU, MEHBIIEM HOPMHUPOBAHHOIO. ECIM MHTEHCMBHOCTH YACTHYHBIX Pa3psAioB IpHU
TOM HE NPEBBICUT HOPMHPOBAHHOIO 3HAUEHUS, TO JOJDKHO OBITh IPOJODKEHO HCIBbITaHHE
TpaHchopmaropa ATUTEIbHBIM HANPSKEHUEM B TEUEHHE HOPMUPOBAHHOTO BPEMEHHU.

B.1.9 Ecnu Her ocHOBaHMM [yl NPOBEJCHMSI TEXHOJIOIMUYECKHMX MEPONpUATUH JIMOO OHHU
okazanuch Hed(PPEeKTUBHBIMU (HE MPHUBETH K CHH)KEHUIO MHTEHCHBHOCTH YaCTUYHBIX Pa3psiioB 10
HOPMHMPOBAHHOTO 3HA4eHUs), TO TpaHcHOpMaATOp JOHKEH OBITh JOMOJHUTENBHO HCHBITaH
HOPMHUPOBaHHBIM JUIMTEJIBHBIM HAlpsOKEHUMEM B TeueHUe He MeHee 2 4. Eciaum npu 3TtoM
MHTEHCUBHOCTb YAaCTUYHBIX Pa3psioB He OyJeT yBeIUYMBATHCSA 10 CPABHEHHUIO CO 3HAUYEHUSIMH,
HOJYYEHHBIMH NpU MPEbIAYIIEM HCIBITAHUU, TO TpPaHCPOPMATOP CUUTAETCS BbIACPKABIINM
UCIIBITaHHE.

B.1.10 Ecnm WHTEHCHMBHOCTb YAaCTHUYHBIX pa3psiioB Npu ucnbiTannu 1o B.1.9 mnpesicur

3HA4YEeHHUS, MMOJYYCHHBIC TPHU MPEIbIIyIIEeM HUCIBITAHUN, HO HE Oyner Ooiee 107 Kin, to momxna
OBITH TTIOBTOpPEHA TIPOIIEAYpa U3MEepeHUi 1 ucnbiTanuii mo B.1.4-B.1.9.

B.1.11 Ecnu npu Bcex UCHBITAHUAX UHTEHCUBHOCTh YACTUYHBIX Pa3psiioB MIPEBBICUT 10~% Ku, 0
UCTOYHUK YaCTHUHBIX pa3psaoB JOJDKEH ObITh YCTpaHEH, YTO JOJDKHO OBITh IMOATBEPHKAECHO
HOCJIEAYOUIMM UCIIBITAHUEM HOPMUPOBAHHBIM JUINTEIIbHBIM HAIPSIKEHUEM.

B.1.12 Eciam WHTEHCHMBHOCTh YAaCTUYHBIX Pa3psiiOB BO BpeMsl HCIBITAHUS HOPMUPOBAHHBIM

JUTUTENTBHBIM HAIPSDKEHUEM TPEBBICUT HOPMHUPOBAHHYIO, HO OyJeT He BBIIIE 1078 K, a 3arem
CHOBA CHM3MTCS 0 3HAU€HMS, HE MPEBBIIMIAIOIIEI0 HOPMUPOBAHHOE, TO UCIBITAHUE JOJKHO OBITH
IPOJIOJIKEHO Oe3 mepepbiBa 10 TeX MOp, MOKAa 3HaYeHHEe MHTEHCHUBHOCTH YaCTUYHBIX pa3ps]oB, HE
IPEBBILIAIONIEE HOPMUPOBAaHHOE, HE OyJeT IOJy4yeHO B TEUYEHHE HOPMUPOBAHHOIO BPEMEHU
BBIJICPIKKH.

B.1.13 Ilpu onieHke pe3ynbTaTOB UCHBITAHUS CITy4YailHbIE HEPETYJIAPHBIE BHIOPOCH B MOKA3aHUAX

npuboOpoB, HO HE BBIIIE 107 Kn, He noikHBI y4uTHIBaTHCS. B cilydae mpeBblleHHs] yKa3aHHOU
MHTEHCUBHOCTHU, UCIBITAHUE JIOJKHO OBITH NMPOJOJKEHO B T€UEHHE HOPMHPOBAHHOIO BPEMEHHU C
MOMEHTA NOsIBJIEHUS BBIOpOCA.

B.2 IllynTupytomnme peakTopsl

B.2.1 Ecan B Hauane IMPWJIOKCHUA JIMTCIIBHOIO HANPsKCHUSA HU3MEPCEHHAA HWHTCHCUBHOCTD

YAaCTUYHBIX Pa3psiIOB MPEBBICUT HOPMUPOBAHHYIO, paBHYyO 3-10 -10 Kn, u ects mpeanonoxenue,



4YTO Ha PE3YJIbTAThbL I/ISMepeHI/Iﬁ OKaszaJIn BJIUSAHUC ITOMCXU, TO PCAKTOP JOJLKCH OBITh OTKJIFOUEH U
JOJIXKHBI OBITE MMPUHATBI MEPbI IO CHUKCHHUIO YPOBHS IMOMEX, IMOCJIC YCTO H606XOILI/IMO IIPOBECTHU
HUCIBITAHUC HOPMHUPOBAHHBIM JJIMTCIIbHBIM HAIIPSAKCHUCM. Ecau Opun 35TOM HMHTCHCUBHOCTD
YaCTUYHBIX pa3pAa0oB HE IIPCBBICUT HOPMHUPOBAHHOI'O 3HAYCHHA, TO PCAKTOP CUHUTACTCA
BBIACPIKABIIUM HUCIIBITAHUC.

[Tpumedanue - [Tomexn MoryT OBITH OOHApYKEHBI HA OCHOBAHHMH aHAIN3a (OPMBI HANIPSHKEHHS
110 HECHHXPOHHOCTH ITOMEX C UCIIBITATeIFHBIM HanpshkeHneM. Heo0XoImMo IpoBepyTh, HE CBSA3aHO
JI¥ TIOBBIIICHHE U3MEPEHHON MHTEHCUBHOCTH YaCTUYHBIX Pa3psloB C pa3psgaMH Ha HAXOMISIIHXCS
MOJ] BBICOKMM HAmNpsDKEHHUEM DJJIEMEHTaX HCIBITaTeIbHOM YCTaHOBKH (4acTH KOHJEHCATOPHOM
Oarapeu, OTMHOBKA) WJIM OCTPHIX KPOMKAX 3a3€MJICHHBIX YacCTeH.

Ilpu sTOM, ecim ypoOBEeHb MOMEX MPEBHINIACT 5-10_9 Kn m momexu oO0ycioBieHB OO
paspsiiaMu Ha 3JIEMEHTaX CXEMBbI, HaXOMSAIIMXCS TOJ] MOJHBIM HCHBITATENIbHBIM HANpPsHKEHHEM, U
HAOJIOAIOTCS TOJIBKO TPHU TOJOKUTEIBHOM MOJIIPHOCTH, JMOO pa3psiaMy, BO3HUKAIOIIMMU B
CHJIOBOH IIeTIM KOHIEHCATOPHOW OaTapen cpa3y MOciie BKIIOYEHUS CXEMBI, U HAOIIOAAI0TCS TOJIBKO
B 00JIACTH CHHYCOMJIbI, OJM3KOW K HYJIIO HANpSHKCHHS, TO pa3pelacTcss MpOJA0JDKUTh UCIBITAHUE
0e3 ux y4era, Ipu YCIOBUH, YTO TEXHUYECKU HEBO3ZMOXKHO YCTPAaHUTh YKa3aHHBIC TIOMEXH.

B.2.2 Eciiu HHTEHCUBHOCTEH YaCTUYHBIX paspsAa0B MpHU UCIIBITAHUHW HOPMHUPOBAHHBIM JIJINTCIIbHBIM

HampsDKCHHEM TPEBBLICUT HOPMHUPOBAHHOE 3HAYE€HHWE, HO OyJeT He BBIIIe 107 Kn, To
pPEKOMEH/yeTCs IPOBECTH aHAJIW3 3aBUCUMOCTH MHTEHCUBHOCTH YaCTUYHBIX Pa3psI0B OT 3HAUCHUS
BO3JIEHCTBYIOLIEro HamnpshkeHus. Eciiu npu 3ToMm He OyeT BhIsIBICHA 3aBUCUMOCTh OT HapPsKEHUS,
TO PEaKTOpP JOJIKEH ObITh MOABEPTHYT JOMOIHUTEILHOMY HUCIBITAHUIO JAJTUTEIbHBIM HaNpPSKEHUEM
B TeueHue | 4. Ecnu npu 3TOM HHTEHCHUBHOCTh YACTHUYHBIX Pa3psAI0B HE YBEJIMYUTCS MO CPABHEHUIO
CO 3HAYEHUEM, MOJIYYEHHBIM MPU MPEABIAYIIEM HUCIBITAHUU, TO PEAKTOP CUUTAIOT BbIACPKABIIUM
UCIIBITAHHE.

Ecny MHTEHCUBHOCTbh YaCTHUYHBIX Pa3psiOB NPEBBICUT 3HAYEHHE, OJYUEHHOE MPU MPEIbIIyIIEM

-G o
UCIBITaHUM, HO OyaeT He 6ozee 10 K1, To nomkHa ObITh TOBTOPEHA MpoOLIEypa U3MEPEHUN U
ucnslTanuii mo B.2.2.

B.2.3 Ecnu WHTEHCHMBHOCTh YacCTUYHBIX Pa3psiIOB 3aBUCUT OT 3HAYCHUS] BO3JICHCTBYIOIIETO
HanpspKeHUst 100 €eciM OHa TMpHU JONOJHUTEIBHOM HCIBITAHUU JUIUTENBbHBIM HaNpsDKEHUEM

MPEBBICUT 10~ Kn, TO omeHka pe3ynbTaTOB HCIBITAHWN JODKHA OBITh TPOHM3BEACHA B
cootBeTcTBUM ¢ B.2.4-B.2.6.

B.2.4 Ecnu MHTEHCUBHOCTh YAaCTUYHBIX Pa3ps/IOB IMPEBBICUT 10~ Kn, Ho Oyzner He B 107
K1, u ecnu ecTh npenosiokeHne, YTo MPOBEACHUE TEXHOIOTUYECKUX MEPOIIPHUSITHI MOKET CHU3UTh
MHTCHCUBHOCTh YACTHYHBIX pa3psfoB, TO JOJDKHBI OBITh TMPOBEIEHBI OJHO WIU HECKOJIBKO
CIIETYIOIINX TEXHOJIOTHYECKUX MEPOPUATHI:

- I€pEC3ajluBKa Macia,

- OTCTOM Maclia;



- HarpeB PeaKkTopa;
- 3aME€Ha UCHBITATEIbHOIO BBOJIA BHICOKOTO HAIPSKEHUS;
- IOBTOpPHAsi TEpPMOBaKyyMHasi 00paboTKa.

[locne mpoBeneHuss TEXHOJOTHYECKUX MEPONPHUATHIA pPEAKTOp [OHKEH OBITh HCIBITaH
HOPMHPOBAHHBIM JUTUTENIBHBIM HalpspkeHHeM. Eciaum u3MepeHHass WHTEHCUBHOCTh YaCTUYHBIX
paspsAa0B IPHU 3TOM HE IIPEBBICUT HOPMUPOBAHHOE 3HAUEHHUE, TO PEAKTOP CUUTAETCS BBIAEP/KABIINM
UCIIBITAHHE.

B.2.5 Ecnm HeT oOcCHOBaHM Ui TPOBEJCHUS TEXHOJOTHUECKUX MEPONPHUSATHH, JTHOO0 OHH
oka3zanuch Hed(PPEeKTUBHBIMU (HE MPHUBETH K CHUYKEHUIO MHTEHCHBHOCTH YaCTUYHBIX Pa3psiioB 10
HOPMHUPOBAHHOI'O 3HAYEHUS ), TO PEKOMEH/YETCsl UCIIBITaTh PEAKTOP HOPMHUPOBAHHBIM JJIUTEIIbHBIM
HanpspkeHueM B TeueHue 6-12 4. Ilpum 3TOM pekoMeHIyeTcssi MpOBECTH XpoMaTorpapuyuecKuit
AQHAJIN3 PaCTBOPEHHBIX IAa30B JI0 U MOCJE UCHBITAHUA. Eciii Ipy 3TOM HCHBITAHUM MHTEHCUBHOCTb
YACTUYHBIX Pa3psAOB HE YBEIUYHUTCA [0 CPABHEHHIO CO 3HAYEHUSIMH, IIOJYYCHHBIMU IIPU
MPEAbIAYIIEM UCIIBITAHNUHN, TO PEAKTOP CUYUTAECTCS BBIIEP/KABIINM HCIIBITAHHE.

B.2.6 Eciii ”HTEHCUBHOCTH YaCTUYHBIX Pa3psioB MpH UcIbITaHuu 1o B.2.5 npeBwicut 3HaueHue,
MOJlyY€HHOE MNPU MPEebIIyleM HUCHBITAHUM, TO HWCTOYHUK YACTUYHBIX Pa3psioB JOJKEH ObITh
YCTpaHEH, YTO JOJDKHO OBbITh MOJTBEPXKACHO IOCIEIYIOIUM HCIBITAHUEM HOPMHUPOBAHHBIM
JUITUTEJIbHBIM HaIPsHDKEHUEM.

B.2.7 Ecnu npu BcexX UCHBITAHUSX WHTEHCUBHOCTh YACTUYHBIX Pa3psii0B MPEBLICUT 107% K, To
UCTOYHUK YAaCTUYHBIX Ppa3psoB JOJDKEH OBbITh YCTPaHEH, 4YTO JOJDKHO OBbITh MOJTBEPXKIECHO
MOCIIEAYIOIIMM UCIIBITAHUEM HOPMUPOBAHHBIM JUIUTEIIbHBIM HAIIPSXKEHUEM.

B.2.8 Ecau WHTEHCHUBHOCTh YaCTHYHBIX paspaaoB  BO BpeMs IPOBCACHUSA HUCIHbITAHUA
HOPMHPOBAHHBIM JIJIUTCIIbHBIM HANPSAXKCHUCM MPEBLICUT HOPMHUPOBAHHYIO, HO 6yz[eT HEC BBIIIC

51077 Kn, a 3arem cHOBa CHU3HWTCS [0 3HAYEHHUS, HE MPEBBIIIAIONIEIO HOPMUPOBAHHOE, TO
UCIIBITAHUE JIOJKHO OBITh MPOJOJIKEHO 0e3 mepephiBa 10 TeX MOp, MOKa 3HaYeHHE MHTEHCUBHOCTH
YaCTUYHBIX pa3psioB, HE MPEBBIIIAIOIICE HOPMHPOBAHHOE, HE OYyJET MOJYyYeHO B TEUCHHE
HOPMHMPOBAHHOTO BPEMEHH BBIJICPIKKH.

B.2.9 HpI/I OIICHKE PE3YyJIbTAaTOB UCIIBITAHUSA CJ'Iy‘IﬁfIHBIC HCPCTYJISAPHBIC BBI6pOCBI B IIOKa3aHUAX

-8 o
npubopoB, HO He Bbime 10 ° K, He JOMKHBI yUYHUTHIBaThCSA. B cilydae mpeBbIIEHUsT yYKa3aHHON
MHTEHCUBHOCTH HCIIBITAHUS JOJDKHBI OBITH MPOAOJKEHBl B T€YEHUE HOPMHPOBAHHOTO BPEMEHH C
MOMEHTA MOSBJIEHUS BHIOpOCaA.

MMPUJIOXEHUE I'
(cipaBouHOE)

TABJNLbI UCNITATEJIbHbIX HAMPAXEHUA 3NIEKTPOOBOPYJOBAHUA



Jns

yno0cTBa

IIOJIB30BaHUA

(npu

CITpaBKax)

HUCIIBITATCJIBHBIC

HAIIPAKCHU A

AJIEKTPOOOOPYZAOBAaHUSI C HOPMAJbHOW H3OJSAIMCH CBENCHbI HIDKE B TaOJMIBI IO BUAAM

AIIEKTPOOOOPYAOBAHHUS.

[Tpu monp30BaHMK TAOIUIIAMH JTAHHOTO MPHIIOKEHHS] HEOOXOIUMO YUUTHIBATh YKa3aHHUS B TEKCTE
CTaH/IapTa, OTHOCSIIUECS K 3JIEKTPOOOOPYIOBAHUIO COOTBETCTBYIOIIETO BUAA.

Metoanueckue

yKa3aHus

110

pa3paboTke

AIEKTPOOOOPYIOBAHUS KaXKI0TO BHUIa JaHbl B [1].

YpOBHEMU

HCIIBITAaTCIIbHBIX

HaIpPSKCHU N

Tabmuma I'.1 - HopMupoBaHHBIE HCHBITAaTEIbHBIE HAMPSKEHUS CHUIOBBIX TpaHC(HOPMATOPOB C
HOpMaJIbHOM M30JIsILMeN K1accoB HanpsikeHus oT 3 1o 220 kB

HaprI)KeHI/IH B KMJIOBOJIbTAaX

HcnbiTatensHoe Hanps>KeHWE BHYTPEHHEW U BHELTHEH U30JIALUU
TUTI
TPO30BBIX UMITYJIHCOB KPaTKOBPEMEHHOE TIEPEMEHHOE
ne
OJIHOMUHYTHOE MpH IJIABHOM TOJIbEME
Knac| Ypo | kaxmoro Tpex, 3aKUMa
c - | IMHEWHOr | coeau- | HEeHUTpaiu BHYTPEHHEH M30JIALUU BHEIIHEH U30JISIUM | BH)
Hall- |B€Hb| O 3@KMMa | HEHHBIX 3 (BO3DyLIHBIX
psa- m30-| (1moo- BMECTE TIPOMEKYTKOB) 13
Ke- | - | YepeaHO) | JMHEHHBIX B CYXOM COCTOSTHHH
HUS | IIUH 32)KUMOB
5 L3
MOJ- | Cpe- | TOJIHBIA |IOJ-| Cpe- | IMHEWMHOT | MEXIY |3aXKd- | JIMHEHHO | MeXy |3aXKU- |JIHl
HbIM | 3aH- | UMITYJIbC | HBIH | 3aH- | O 32KMMa | IMHEHHBI | Ma ro JMHEeWH | Ma | 3
UM- | HBII UM- | HBIIl | OTHOCH- MH HENT- | 3a)KNMa Bl- |HEUT-| of
MyJib| UM- NyJib| UM- | TEJIbHO | 3a)KMMaM | paji | OTHOCHU- | MH | paju
¢ |myis C |OylIb| 3¢MIM U | K pa3HbIX | 4 TEJIBHO | 3aXHU- 4 o
c C | Apyrux ba3 1) 3eMJIM | MaMu T
00MOTOK pa3HBIX 3
q)a?,l:'
a 10 10
3 40 | 50 40 40 | 50 - 26 - 26
0 18 18
a 20 20
6 60 | 70 60 60 | 70 - 34 - 34
0 25 25




a 28 28
10 75 | 90 75 75 | 90 - 45 - 45
3 35 35
a 38 38
15 95 | 115 95 95 | 115 - 60 - 60
5 45 45
a 50 50
20 125 | 150 105 125 | 150 - 70 - 70
0 55 55
a 60 60
24 150 | 175 - 150 | 175 - 80 - 80
o 65 65
a 65 70
27 170 | 200 - 170 | 200 - 90 - 90
o 70 80
a 80 80
35 190 | 220 140 190 | 220 - 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

b Jist TpexdazHbIX TpaHCPOPMaTOPOB.
2 Jl1st coeTMHEHHBIX B 3BE3y OOMOTOK C TIOJTHOM M30JIs1IMel HEHTpaiu IPH HEBBIBEIEHHON HEUTpau.

3 JIJ1st COeTMHEHHBIX B 3BE31ly OOMOTOK KJIaCCOB HampspKeHUs oT 3 110 35 kB ¢ momHoi n3osmuel HenTp:
BBIBEJICHHOW HEUTpasid U JUisi 0OMOTOK KiiaccoB Hampspkenust oT 110 mo 220 kB ¢ HenmonmHON M30i1Hei He
JIOTTYCKAaroIIe paboTy C ee pa33eMIICHUEM.

4 Jlist 0OMOTOK KiTaccoB HampspkeHus oT 3 g0 35 kB ¢ moiHOW wM3omsuel HeWTpamw MpH HUCI
NPUIIOKEHHBIM HAIPSDKEHUEM OJHOBPEMEHHO C H30JIALMed JMHEHMHOro 3akumMa U Juisi 0OMOTOK
HarnpspkeHust ot 110 1o 220 kB ¢ HenoHO# u3oAKuel HeHTpaiu, J0mycKaroel padboTy ¢ ee pa33eMIICHUEN

%) Venosus NpPUMEHEHHs YPOBHEH H30JSIUH YKa3aHbl B TA0IuUIE 2.




Tabmuua I'.2 - HopMupoBaHHBIE HCHBITAaTEIbHBIE HAMPSHKEHUS CHUIIOBBIX TpaHC()OpMaToOpoB C
HOpMaJIbHOM M30siMe kiaaccoB HanpsbkeHus ot 330 no 750 kB

HaprI)KeHI/IH B KMJIOBOJIbTAaX

UcnpiTarenbHoe HaNps>KEHUE BHYTPEHHEN U BHEIITHEW H30JISIITUN
I'PO30BBIX KOMMYTAIllMOHHOI'O UMITyJIbCa NIEPEMEHHO
UMITYJIbCO e
B
Kunac| Ypo | kaxzaoro JITUTENBHOE
c - | IMHEHOT BHYTPECHHEU BHEIIHEN KPaTKOBPEMEHHO
Hall- |B€Hb | O 3a)KHMa W300JISILIUHI U30JISIIUHI € OJTHOMUHYTHOE
ps- |u30-| (mmoo- (BO3DyLIHBIX
xKe- | Js- | 4epeaHo) MIPOMEKYTKOB) B
HUS | LAU CYyXOM COCTOSIHUM
sk
IOJI- | Cpe- | KAKIOT | MEXAY |KaXJ0ro| MEXIy |JUHEH | MeXAy | JMHEHWHOIO
HBIi | 3aH- 0 JUHEN- |JIMHEWHO | JINHEH- - JUHEN- 3aKMMa
VM- | HBI} | JINHEW- | HBIMHU ro HbIMH | HOTO | HBIMH | OOMOTKH
IyJIb| UM- | HOTO |3aXHMMaM | 3aXUMa |3aKUMaM |3aKHUM  3aKUMaM BH
C |MyJib | 3aKHMa u OTHOCH- u a u OTHOCHUTEJb
¢ | (moo- | pa3HBIX | TENBHO | Pa3HBIX | OTHOC pa3HBIX | HO 3eMJIH
yepenn | (az* 3eMJTH ¢az* u- daz*
0) TeIbH
0
3eMIIH
a | 950 |1050| 850 1275 850 1275 395 525 295
330
6 1050/1150| 950 1425 950 1300 460 575 295
a 1300/1400| 1050 1575 1050 1575 570 800 425
500
6 15501650 1230 1845 1230 1800 630 830 425
a 1800{1950| 1425 2400 1425 2400 750 1100 635
750
6 12100/2250| 1550 2550 1550 2550 800 1250 635

* Jlnsa Tpexda3Hbix TpaHCHOPMATOPOB.

** YcnoBus npuMeHEHHs YPOBHEH M30JISIMH yKa3aHbl B TadmuIe 4.




Tabnuua
TpaHC(HOPMATOPOB HAMPSHKEHHSI C HOPMAIbHOU U30JISIIIHEH

rs3

- HopmupoBanhsie

HUCIIBITATCJIBHBIC

HaIIPAXKCHUSA QJICKTPOMAIrHUTHBIX

HaprI)KeHI/IH B KMJIOBOJIbTAaX

HcnwiTarenbHoe HaNpsbKeHUE BHYTPEHHEH W BHEITHEH U30JIS1IUN
IPO30BBIX KOMMYyTa- [IEPEMEHHOE
HMITyJIbCOB LIUOHHOT'O OJIHOMUHYTHOE
HMITyJIbCA
Knac|ypo-| nuHeliHOrO | Tpex,coe- 3aKUMa B CyXOM B CYyXOM noJ,
C |BeHb 3aKUMa JWHEHHBI | poiirna g 2} COCTOSIHMM | COCTOSITHUM JIOK-
HaI- | u30- OTHOCH- X BMECTE, M IO eM &
psi- | JA- | TEJIBHO 3€MJIM | JIMHEWHBI JOKJIEM
xKe- | Iuu X OTHOCHUTEN
1305 QY 32)KUMOB b-
1 HO 3eMJIH
MIOJIHBI | Cpe3a- | IMOJIHBIM | [TOJIHBI | CPE3aH OTHOC | MEXJY | OTHOC
51 HHBIH | UMITYJIBC 51 - u- | ¢aszamu | wu-
HMITYJI | UMITYJI HMITYJI | HBIA TeIbH 3 TEJIbH
bC bC BC | UMIIYJI 0 0
bC 3eMIIH 3eMIIU
a 10 10
3 40 50 40 40 50 - 10
0 24 24
a 20 20
6 60 70 60 60 70 - 20
0 32 32
a 28 28
10 75 90 75 75 90 - 28
0 42 42
a 38 38
15 95 115 95 95 115 - 38
0 55 55
a 50 50
20 125 150 105 125 150 50
0 65 65
a 60
24 150 175 - 150 175 - 60
0 75




a 65
27 170 200 - 170 200 - 65

3 80

a 80 80
35 190 220 140 190 220 -

3 95 95
110 | - 480 550 - - - - 200 - 200
150 | - 650 750 - - - - 275 - 275
220 | - 950 1100 - - - - 395 - 395

a 1050 | 1175 850
330 - - - 460 - -

3 1175 | 1300 950

a 1425 | 1550 1050
500 - - - 630 - -

3 1675 | 1800 1230

b JUiss  coelMHEHHBIX B 3BE3qy OOMOTOK C TIOJIHOW W3O0JSIUEH HEWTpaiu mpu
HEBBIBEJICHHON HEUTpau.

2 JlJisi COeIMHEHHBIX B 3BE3/1y OOMOTOK C MOJIHOW M30JISIIUEH HEHUTpanu Npu BBHIBEICHHOMN
HEWUTpanu.

3 Juis Tpexda3Hpx TpaHc(hOpMaTOPOB HANPSHKEHHSI KIIACCOB HampshkeHus ot 3 1o 35 kB
C HETIOJIHOM U30sIUeNd HEUTpaIIH.

Y Jnst paHchOpMaTOpPOB HAIPSIKEHUS KaTErOpuu pa3MerieHus 1.

%) Venosus NpUMEHEHUs YPOBHEH H30JSIIUH YKa3aHbl B Tabmunax 2 u 4.

Tabnuma I'.4 - MicnpiTaTensHble HANPSHKEHHUS TPAHC(HOPMATOPOB TOKA C HOPMATIBLHON M30JISALIUEH

HaprDKeHI/IH B KMJIOBOJIbTAaX

UcnwiTaTenbHOE HaNPSHKEHUE BHYTPEHHEH M BHEIITHEH U30JIS1IUN

Kiace YpoBeHb | TPO30BOT | KOMMYTAIIMOHH MEPEMEHHOE OJITHOMHHYTHOE
HaTPSOKEH | U30JIAIIUN 0 OT0 MMITYyJIbCA
us *ok [MOJIHOTO




UMITyJIbCa

B CyXOM B CYXOM COCTOSTHHH o (o)
COCTOSIHHUU U noxaeM*
mox Ioxaem*
MAaCJISIHbI KpoMe
X MAaCJISTHBIX

10

3 40 - 10
24
20

6 60 - 20
32
28

10 75 - 28
42
38

15 95 - 38
55
50

20 125 - 50
65
60

24 150 - 60
75
65

27 170 - 65
80
80

35 190 - 80
95

110 450 - 200 230 200

150 650 - 275 300 275

220 900 - 395 440 395

1050 850 460
330 -
1175 950 510




a 1425 1050 630

500 -
0 1550 1230 680
a 1950 1425 830

750 -
0 2100 1550 950

* Jlyia MacisiHBIX TpaHC(POPMATOPOB TOKA KATETOPUH pa3MeIieHus 1.

** VcnoBus mpuMeHeHUs] YPOBHEH M30JIAIMK YKa3aHbl B Tabimiax 2 u 4.

Tabmuma I'.5 - HopmupoBaHHBIE HCHBITATEIbHBIE HANPSHKEHUS PEAKTOPOB C HOPMAaIbHOU

W30JIAUEN
Hanpspkenust B KUIOBOJIbTaxX
UcnpiTarenbHoe HaNps>KeHUE BHYTPEHHEN U BHEIITHEW H30JISIITUN
IPO30BBIX KpaTKOBpEMEHHOE NIEpEMEHHOE
UMITYJIbCOB
Knac| Ypo| myHTH- |TOKO|KOMMYyTallMOH- | OJHOMHHYTHOE | IpH IUIABHOM | JJIUTEIbH
c - | pylomx | - |HOTO UMITyJIbCA HoJlbeMe oe
HaIn- | BEHb orpa | IlyHTUPYIOIIHUX BHEILIHEH NepeMeH-
ps- | u30- - pEaKkTopoB U30JISIIUHT HOE
xKe- | Jsi- HUY | BHYTPECHHEH U (BO3AYIIHBIX | BHYTPEHH
HUS | ITUN - | BHENIHEH H30- MTPOMEKYTKOB) e
ok BafO-| JISAIIMH OTHO- ITYHTHPYOIIH | H30JISIIHH
OIMX |  CHUTENBHO X pEakTOpOB B | IIIyHTH-
U | 3eMJIM B CyXOM CYyXOM pyromux
JIYyro| COCTOSIHUU COCTOSIHUM | pE€aKkTopo
- B
racst
1111504
UIYHTHUPYIOII
UX 1
JyTOTacsIux
oJI- | Cpe- | 1MoJI- OTHOCH | MEXJI | TOKO | OTHO- | MEXKITy
HBIH | 3aH- | HBIN - y - | cure- | ¢aza-
WUM- | HBIW | UM- TeJbHO | paza- | orpa| JIbHO | MH*
MyJIb| UM- |IIyJIb 3emiu | Mu* | - | 3emuH
C |myiab| ¢ u HUY




JIPYTUX

oOMoT Baro-
0K 111050,
10 10
3 40 | 50 | 40 - - 26 - -
18 24
20 20
6 60 | 70 | 60 - - 34 - -
25 32
28 28
10 75 | 90 | 75 - - 45 - -
35 42
38 38
15 95 | 115 | 95 - - 60 - -
45 55
50 50
20 125 | 150 | 125 - - 70 - -
55 65
60 60
24 - - | 150 - - - - -
65 75
65 65
27 - - | 170 - - - - -
70 80
80 80
35 190 | 220 | 220 - - 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 -
10501175 850 395 | 525
330 - - - - -
117511300 950 460 | 575
14251550 1050 570 | 800

500

425




* Jlna Tpexda3HbIX peaKTOpOB.

06 [1675/1800 1230 630 | 830
a |1950/2100 1425 750 | 1100

750 - - - - 635
6 [2250/2400 1550/1675%** | 900 | 1250

** VcnoBus mpuMeHeHUsT YPOBHEH M30JIAIMK YKa3aHbl B Tabnuiax 2 u 4.

**% B yupcnauTene ykasaHbl 3HAYCHMsS JUIS UCTIBITAHUS BHEUIHEH W3OJSAIMH (BO3IYIIHBIX
IIPOMEXYTKOB) LIYHTUPYIOIIUX PEAKTOPOB, B 3HAMEHATEJIE - [yl BHYTPEHHEH U30JISILHH.

Tabmuna I.6 - HopMupoBaHHBIE HCIIBITATEBHBIE HAIPSHKCHHS BBIKITIOYATENICH ¢ HOPMabHOM

U30JALHen
Hamnpsixenus B KuiioBoJibTax
UcnpiTatenbHoe HaNps>KeHUE BHYTPEHHEN U BHEIIHEW U30JISIIUN
Kunac| ¥po- KOMMYTaI[MOH-
C | BEHb TPO30BOrO MOJHOTO |HOTO UMITYJIbCa OJIHOMHUHYTHOE
Hall- | U301 UMITyJIbCa B CyXOM MepeMEHHOE
psa- | - COCTOSIHUH U
KC- | IUA TIOJT IO IEM
HUS | 5
B CYXOM COCTOSTHUHT oI
JTOXKJIEM 3
OTHOC MEXITY OTHOC | MEXY | OTHOCUTENbH MEXAY | OTHOCUTENbH
H- KOHTAaK- U- | KOHTAK | o sonvyp® | KOHTAKTAMH | sonimm 2 1
TENbH | TAMH OJHOT'O | TEJIbH - BBIKTIOuaTey | OMHOIO M MEKITy
03EeM-| H TOIrO Xe o} TaMu eii TOIO K€ -
B IIOJIFOCa 3EMJIH | OJTHOT'O TMOTIOCA | ranyr OXHOTO
C YPOBHEM H TOTO BLIKJHquaTe 1 TOFO 5Ke
H30- Ke JIen nonoca
JISALAA MEXKIY MOJIroCca
KOHTaKTaMH
HE I10- | IOBBI- Mac- | KpoMe | Mac- | KpoM
BBIIIIE | IIICH- JISHBI| Mac- |JSHBI| €
H- HBIM X |JSHBIX | X | Mac-
HBIM JISTHBI
X
a 10 10
3 40 40 - - - 10
8 24 24




20 20
6 60 60 - - - 20
32 32
28 28
10 75 75 - - - 28
42 42
38 38
15 95 95 - - - 38
55 55
50 50
20 125 | 125 - - - 50
65 65
60 60
24 150 | 150 - - - 60
75 75
65 65
27 170 | 170 - - - 65
80 80
80 80
35 190 | 190 - - - 80
95 95
110 450 | 450 | 520 - - 230 230 200
150 650 | 650 | 750 - - 300 300 275
220 900 | 900 | 1050 - - 440 440 395
1050 1255 | 850 950 460 575
330 - -
1175 1380 | 950 | 1245 560 750
1425 1425 | 1050 | 1330 630 815
500 - -
1550 1550 | 1230 | 1660 760 1030
1950 1950 | 1425 | 2000 830 1250
750 - -
2100 2100 | 1550 | 2250 950 1400




b J7ist TPEXIOIIOCHBIX BBIKITIOYATENICH C PACIIOIOKEHHEM TOJIF0COB B 00IIeM 0ake - Takke
MEXIY COCETHUMH ITOJIFOCAMHU.

2 I[J'Ii[ BBIKITIOUATEIICH TPEXIIOJIIOCHOI'O UCITOJIHECHUSA - TAKXKE MEXKIAY COCCIHUMM IT0JIFOCaMU.
3 I[J'[SI BBIKJIIOUATEICH KaTCropuu pasMeuicHus 1.

g .
! J1st BBIKITIOUATENeH TPEXIOJII0CHOTO UCTIOJHEHUS KJIacCOB HanpsbkeHus ot 3 o 220 kB
- TaK)K€ MEXKIY COCETHUMH IMOJTFOCaMHU.

%) Yenosus MIPUMEHEHHS YPOBHEHN M3O0JIAIMH yKa3aHbl B TaOimiax 2 u 4.

Tabnuma .7 - HopMupoBaHHbBIE UCTIBITATENbHBIC HAMPSDKEHUSI pa3beIMHUTENICH ¢ HOPMAIbHOU
W30JIAUEN

HaprDKeHI/ISI B KHMJIOBOJIbTax

UcnbiTatenbHoe HaNps>KeHHe BHYTPEHHEN U BHEIIIHEW U30JISIIIUN

IPO30BOT0O KOMMYTaI[AOHHOOTO OJIHOMHHYTHOE TICPEMEHHOE
ITOJIHOTO UMITyJIbCa
HUMITYJIbCA
Knac| Ypo- |oTHOCH| MeXIy | B CyXOM | B CyXOM B CYXOM o1
c |BeHb - KOHTaK-| COCTOSIHUH | COCTOSIHH COCTOSIHHH oK IeM* *
HAaIl- | U30- |TE€IBHO | TaMH U 0] u
ps- | Js- | 3emun noxaem**
xKe- | mun* *
HHs | **
OTHOCHTEJb | MEXJIY | OTHOCHTEIb | MEXIy | OTHOCHUTEIb
HO 3€MJIM | KOHTaKTa HO KOHTAaKTaM | HO 3eMin™
MU 3eMITH**** u
a - 10 12
3 40 46 - 10
0 - 24 28
a - 20 23
6 60 70 - 20
0 - 32 37
a - 28 32
10 75 85 - 28
0 - 42 48
a 38 45




IIOJIIOCaMH.

** Tlox OXAEM - JUIS pa3beIUHUTEIICH KAaTETOPUH pa3MenIeHus 1.

*#% Y cnoBus IPUMEHEHUST YPOBHEW M30JIALIMN YKa3aHbl B TaOnmunax 2 u 4.

15 95 110 - - 38
0 - 55 63
a - 50 60
20 125 145 - 50
0 - 65 75
a - 60 70
150 165 - 60
24 0 - 75 90
a - 65 80
27 170 190 - 65
0 - 80 95
a - 80 95
35 190 220 - 80
0 - 95 120
110 | - 450 570 - - 230 230 230
150 | - 650 790 - - 300 315 300
220 | - 900 1100 - - 440 460 440
a 1050 | 1255 850 950 460 575
330 -
0 1175 | 1380 950 1245 560 750
a 1425 | 1725 1050 1330 630 815
500 -
0 1550 | 2050 1230 1660 760 1030
750 | a 1950 | 2250 1425 1675 830 950
6 | 2100 | 2400 1550 1800 950 1100
* Jlng pazbenuHUTENEH TPEXMOIIOCHOTO HCIOMHEHHUS - TaKKe MEXKIy COCeIHUMHU

Fedkck Jlng pa3beIUHUTENECH TPEXTOIOCHOTO UCTIOJIHEHHUS KJIacCOB HaIpshkeHust ot 3 10 220

KB - Takxe MCXKAY COCCIAHMMU IMOJIIOCAMMU.




Tabmuma 1.8 - HopmupoBaHHBIE UCHBITATEIbHBIE HAMPSOIKEHUS KOPOTKO3aMBIKATEIICH,
3a3eMIIMTENEH, IpeAoXpaHuTeNe, KOMILIEKCOB annapaTtoB, KPY, skpaHupOBaHHBIX TOKOIPOBOIOB,
KTII ¢ HopmanbHO# H30ALHEH

HanmeeHH;[ B KHMJIOBOJIbTax

UcnbiTatenbHoe HaNpsiKeHUE BHYTPEHHEN U BHEIIIHEN U30/ISIIUN
Knac | Ypose rPO30BOTO KOMMYTa-
c Hb | MOJHOTO UMITYJIbCA | LIMOHHOTO OJIHOMHUHYTHOE NIEPEMEHHOE
Harp | U30Jis- HUMITYJIbCA
A= n®
KEHU
A
B CYXOM COCTOSIHUU oy noxkaem
OTHOCHUTENb | MEXKJ] | OTHOCUTEID | OTHOCHUTEIBH | MEXKY |OTHOCH- MEXAY
Ho semm Y u| Y | HO3CMIHM B | sopmn 3, | KOHTAK | TEJIBHO | KOHTAaKTa
Mexay | KOHTa| — CyXoMm MEKILy - 3eMIIH MU
KOHTAK- K- cocTo- KOHTAK- TaMu 1 npeno-
tamu KPY ¢ | TAMU | SIHUM M TOXL | ravi KPY ¢ | 209 XpaHu-
OJTHUM 2| noxaem 2 OJIHUM Teneit”
paspsl- paspsl-
BOM Ha BOM Ha
TIOJIFOC TIOJIFOC
a 10 12
3 40 46 - 10 12
0 24 28
a 20 23
6 60 70 - 20 23
0 32 27
a 28 32
10 75 85 - 28 32
0 42 48
a 38 45
15 95 110 - 38 45
0 55 63
a 50 60
20 125 145 - 50 60
0 65 75




a 60 70

24 150 165 - 60 70
0 75 90
a 65 85

27 170 190 - 65 75
0 80 95
a 80 95

35 190 220 - 80 95
0 95 120

110 - 450 570 - 230 230

150 - 650 790 - 300 315 300 315

220 - 900 1100 - 440 460 440 460
a 1050 850 460

330 - - - -
0 1175 950 560
a 1425 1050 630

500 - - - -
0 1550 1230 760

b I[J'IH arrmapaToB TPEXIMOJOCHOI'O UCIIOJIHECHHS - TAKKE MCKAY COCCAHUMU ITOJTFOCAMH.

2 Mexay KOHTaKTaMH OJHOTO H TOTO K€ TIOJIIOCA: MPEJOXpPaHHUTENeHd MPH BBIHYTOM
nmaTpoHe, Iieneil mnepBuuHbIX coenuHeHnit KPY mpu  pa3zoOmeHHOM (KOHTPOJIBHOM)
MOJIOKEHUH BBIIBIYKHOTO JJIEMEHTA.

3 JInst anmapaToB TPEXIOIOCHOTO MCIIOJIHEHHS KJIacCOB HampsikeHus oT 3 g0 220 kB -
TaK)Ke MEXKIY COCETHUMH IOJIF0CAMHU.

4 s anmapartoB kateropuu pasmemieHus 1 (mpu stom st KPY u KTII - Tonpko BHe
0007109KH).

3) Mesxay KOHTaKTaMH OJHOTO M TOTO K€ MOJIoca MpeJoXpaHuTeNeil ¢ maTpoHOM, HO 0e3
TUTABKOW BCTABKU MEX]TY JIEKTPOIaMHU.

! Venosus MIPUMEHEHHS YPOBHEHN M3O0JIAIMK YKa3aHbl B Ta0iuiax 2 u 4.

Tab6muna I'.9 - HopmupoBaHHBIE HCTIBITATEIbHBIC HANIPSDKCHUS KOHICHCATOPOB CBS3H




HaprI}KGHI/IH B KHJIOBOJIbTax

HcnpiTaTenbHOE HANPSHKEHUE BHYTPEHHEH U BHEIIHEH M30JISIIUN
Knac | YpoBens | rpo30BOro |  KOMMYTAIHOHHOTO UMITYJIbCA OJTHOMUHYTHOE
C | M3OJISIUH| TOJHOTO BHEIITHEH MIEPEMEHHOE
Harp * HUMITYJIbCA (B CyXOM COCTOSIHUH H TIOJ]
sI- oK IEeM )
KEHU Y BHYTPEHHEH H30JISIIIUN
s
B CYXOM noJt
COCTOSIHMH | JTOKIeM**
a 80
35 190 - 80
0 95
110 - 480 - 200
150 - 650 - 275
220 - 950 - 395
a 1050 850 460 -
330
0 1175 950 510 -
a 1425 1050 630 -
500
0 1550 1230 680 -
a 1950 1425 830
750
0 2100 1550 950 -

* VcnoBusi IPUMEHEHUsT YPOBHEW W30JISAIIMU YKa3aHbl B Ta0nuiax 2 u 4.

** [Tox noXaeM - KOHJICHCATOPOB CBSI3U KaTErOpUU pa3MenieHus 1.

Tabmuma .10 - HopMmupoBaHHBIC HCHBITATEIbHBIC HANPSDKCHHUS H30JSTOPOB C HOPMAaIbHOM
M30JIAIMEH, HCTIBITHIBAEMBIX OTIEIBHO (OT TpaHC(HOPMATOPOB, PEAKTOPOB M ANIapaToB)

HaHpH)KCHI/UI B KMJIOBOJIbTax



UcneiTaTensHoe HAIIPAKCHUE BHYTpeHHCfI U BHEIIHEH N30

T'pO30BOrO I10JI-

HOT'O UMITyJIbCa NIEPEMEHHOE
BHEIIHEN
W30JSIUUU OJIHOMUHYTHOE JUTUTEIIEHOE
Kiac| Ypo- | n3onsTop | BBO- | KOMMYTAallMOHH BBOJIOB BHYTpPEHHEH
C |BeHb OB (KpoMe| OB | Oro HUMITyJIbCa U30JISTOPOB JUISL W30JISI0UU
Hal- | U30- | BBOJAOB | JUIA BHEIIHEN (kpome BBOJIOB | HEHUTpaIn BBOJIOB B
pa- | nd- inid:| HEl-| U30Js0UU B U1 HeUTpanu) 1) CUJIOBBIE
Ke- | MU | HeHTpasu | Tpa- CyXOM B CYXOM TpaHcpopmaTo
HUSA | ) ) qul) | COCTOSHHU U COCTOSIHH pBI U
1o KoxIeM u HIyHTUPYIOHIN
W TIOJT € peakTopsl
noxIeM
B CYyXOM | IIOA
COCTOSIH | JI0XK-
uu nem
a 10
3 40 - - 10 - -
0 24
a 20/28 %
6 60 - - 20 - -
0 32
a 28/38 4
10 75 - - 28 - -
0 42
a 38/50 %
15 95 - - 38 - -
0 55
a 50
20 125 - - 50 - -
0 65
a 60
24 150 - - 60 - -
0 75
a 65
27 170 - - 65 - -




0 80
a 80
35 190 - - 80 - -
0 95
110 | - | 450/550 | 200 - 200/230 1200/230 110
6) 6) &)
150 | - 650 275 - 275 275 145
220 | - | 900/950 | 400 - 395 395 230
4
a 1050 850 460
330 - - -
0 1175 950 510
LU, 1B
a 1425 1050 630
500 6 1550 1230 680
a 1950 1425 830
750 - - -
0 2100 1550 950

b Jly1st BBOZIOB HEUTpAIIK C HETIOTHOW M30JIALIUEH, TOMyCKAroIIe padoTy ¢ pa33eMIIeHUEM,
yKa3zaH Kjacc HarnpsbkeHus oomotku BH cunmoBoro tpancdopmaropa, uist HEHTpaau KOTOpoit
npeHa3HaueH BBOJ.

%' B sHamenarene YKa3aHbl 3HAYEHUS JIJIs1 OTIOPHBIX U30JSATOPOB KATETOPHUI pa3MeIeHHs 2,
3 u 4, B yucauTeNe - 1151 OCTAIBHBIX U30JISTOPOB.

3 ITox noxzem - Jy1st U30ISATOPOB KaTETOpHUH pa3MenieHus 1.

4 B unciurene YKa3aHO 3HAYEHUE ISl MIMHHBIX OIMOp, B 3HAMEHATEIE - JIJISi OCTAIbHBIX
H30JISTOPOB.

%) Venosus NPUMEHEHUS YPOBHEH M30JISIIUU YKa3aHbI B Ta0uIax 2 u 4.

2 B 3Hamenarene YKa3aHbl 3HAUYCHHA [JI1 BBOJOB, B YHUCIUTCIIC - JJII OCTAJIbHBIX
H30JIATOPOB.
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