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O6aacTb NMPUMEHEHUsI, ONPEACICHUA

1.1.1. TlpaBuna ycrpoiictBa amekTpoyctaHoBok (I1Y3) pacpocTpaHstoTCs Ha BHOBB COOPYKAEeMbIC
U PEKOHCTPYHPYEMBIE JIEKTPOYCTAHOBKU ITOCTOSHHOTO W TIEPEMEHHOTO TOKa HampspkeHueM jao 750
kB, B TOM umcIie Ha CIieIMaIbHbBIC AIEKTPOYCTAHOBKH, PACCMOTPEHHBIC B pa3. 7 HacTosuux [IpaBui.

YCTpoHCTBO  CHENMANBHBIX  JIEKTPOYCTAHOBOK, HE PACCMOTPEHHBIX B pa3d. 7, ITOIDKHO
PErIaMEeHTHPOBATHCS APYTUMH HOPMATHBHBIMH JTOKyMeHTaMHu. OTIenbHBIE TPeOOBaHMUS HACTOSIIIX
IIpaBmi MOTYT IPHUMEHATHCS IS TAKUX JIEKTPOYCTAHOBOK B TOW Mepe, B KaKOW OHU O WCIOJIHEHUIO
Y YCIIOBUSIM Pa0bOThl aHAJIOTHMYHBI AJIEKTPOYCTAaHOBKAM, PACCMOTPEHHBIM B HacTosmux [TpaBuiax.

TpeboBanus  Hacrosmux  [IpaBuin  peKOMEHIyeTcs  MPHUMEHSATh I JCHCTBYIOIIUX
AJIEKTPOYCTAaHOBOK, €CIIM STO MOBBIMIACT HAJIEKHOCTH AIIEKTPOYCTAHOBKH WIIM €CIIH €€ MOJCPHHU3ALNS
HampaBJieHa Ha oOecreueHue TpeOOBaHUN O€30TacCHOCTH.

[lo OTHOIIECHHIO K PEKOHCTPYMPYEMBIM 3JICKTPOYCTAHOBKaM TpeOOBaHMs HacTosimux IIpaBui
PACTIPOCTPAHSIOTCS JIUIIb HA PEKOHCTPYHPYEMYIO YacTh JIIEKTPOYCTAaHOBOK.

1.1.2. TIVD pa3paboTaHbl C yd4eTOM OO0S3aTEIEHOCTH TMPOBEACHUS B YCIOBHSX AKCIUTyaTaIlNH
TUIAHOBO-TIPENYIPEAUTENbHBIX U TPO(UIAKTHYECKUX UCIIBITAHUH, PEMOHTOB 3JIEKTPOYCTAHOBOK M UX
3JIEKTPOOOOPYIOBAHHS.

1.1.3. DnexkTpoycTaHOBKa - COBOKYIHOCTb MaIllMH, alllapaTroB, JUHUH W BCIIOMOTraTEeIbHOTO
obopynoBaHusi (BMECTE C COOPYXCHHSIMH W TIOMEIICHUSMH, B KOTOPBIX OHH YCTaHOBJICHEI),
npeHa3HaYeHHbIX JJIsI TPOM3BOCTBA, PeoOpa3oBaHus, TpaHCPOPMALINH, TIepeladu, PacpeelieHNs
JJIEKTPUUCCKOM SHEPTUHU U ITPEoOPa30BaHUs €€ B IPYTrUe BU/IBI SHEPTUU.

1.1.4. OTKpHITBIC WM HApYXHBIC 3JCKTPOYCTAHOBKU - 3JCKTPOYCTAHOBKH, HE 3alHUIICHHEIC
3IaHUEM OT aTMOC(EPHBIX BO3ICHCTBHH.

DNEeKTPOYCTAaHOBKH, 3alIUIICHHBIE TOJHKO HABECAMH, CETYATBIMH OTPAXICHWAMH H T. II.,
paccMaTpUBAIOTCS KaK HapYXKHBIC.

3aKphITEIC WM BHYTPCHHUE AJIEKTPOYCTAHOBKH - JIICKTPOYCTAHOBKH, Pa3MEIICHHBIC BHYTPH
3IaHUSI, 3aIUIIAIOIIET0 UX OT aTMOC(EPHBIX BO3ICHCTBHIA.

1.1.5. DnektpomoMenieHuss - TMOMEIIEHUS WIH OTTOpOXEeHHbIE (HAMpuUMep, CETKaMH) YacTh
MOMEIICHUSI, B KOTOPBIX PACIONIOKEHO 3JCKTPOOOOPYIOBaHHE, JOCTYITHOEC TOJBKO IS
KBaTH(QHUIIMPOBAHHOTO OOCITYKUBAIOIIETO TIEPCOHAIA.



1.1.6. Cyxue momenieHusi - MOMEIICHUS, B KOTOPBIX OTHOCHUTENIbHAs BJIAXKHOCTH BO3JyXa HE
npesbimaet 60%.

[Ipn OTCYTCTBUM B TakMX MOMEIICHMUSX YCJIOBHM, ykazaHbix B 1.1.10-1.1.12, oHu Ha3biBaroTcs
HOPMAaJIbHBIMH.

1.1.7. Brnaxxable IOMELICHUS - TIOMELIEHHsI, B KOTOPBIX OTHOCUTEJbHAs BIKHOCTh BO3Jyxa Oojee
60%, HO He mpeBbILaeT 75%.

1.1.8. CeIpple TOMENIEHUS - IIOMENICHHs, B KOTOPHIX OTHOCHTEIbHAS BIAKHOCTH BO3IyXa
npessimaet 75%.

1.1.9. Oco00 chIpble TIOMEUICHUsI - TIOMELIEHHs, B KOTOPBIX OTHOCUTEJBHAs BJIQKHOCTh BO3yXa
6m3ka k 100% (110TOJIOK, CTEHBI, TIOJI ¥ TPEAMETHI, HaXOSIIIIEcs B TOMEIICHNH, TOKPBITHI BIarom).

1.1.10. XKapkue mOMeIICHUs - TIOMEMIEHHS, B KOTOPBIX ITOJ BO3ACUCTBHEM Pa3IMYHBIX TETUTOBBIX
M3TYYeHUH TeMmmepaTypa NpEBbIIAeT IOCTOSHHO WM mepuommdeckud (6omee 1 cyr.) +35°C
(HanpuMep, NOMEILIEHNUS C CYIIWIKaMH, 00KUraTebHBIMH [I€YaMH, KOTEJIbHBIE).

1.1.11. ITpuTbHBIE TOMEIIEHHUS - TIOMEIIEHHS, B KOTOPBIX 110 YCJIOBUSM IPON3BOJICTBA BBIIEIISETCS
TEXHOJIOTUYECKast MbUIb, KOTOPas MOXKET OCEHaTh HA TOKOBEAYNIMX 4YacTAX, NPOHHKATh BHYTPb
MaIllVH, allaparos U T. II.

IIb11BHBIE NoMeHICHUA pasACIAOTCd Ha IMOMCHICHUA C TOKOHpOBOHﬂIJ.[eﬁ IIbUIBKO U IIOMCUICHUS C
HETOKOIPOBOJIAIIEH MBLIBIO.

1.1.12. TlomemeHus ¢ XUMAYESCKH aKTHBHON WJIM OPTaHMYECKOU CPENOH - TIOMEIIEHHsSI, B KOTOPBIX
MOCTOSIHHO WJIM B TEUEHHUE [UIMTEIBHOTO BPEMEHHU COMAEPXKATCS arpeCCHUBHBIE Maphbl, ra3bl, JKUIKOCTH,
00pa3yloTcsi OTJIOXKEHHsT WM IUIeCeHb, paspyllaoniie W30JIALUI0 W TOKOBEAYIIHE 4YacTH
3IEKTPOOOOPYTOBAHHS.

1.1.13. B oTHOIICHUN OTTACHOCTH MOPAKEHUS JTIOACH AIIEKTPHISCKIM TOKOM Pas3IHYaroTCs:

1) nmomemieHust 0e3 MOBBINIEHHON OMACHOCTH, B KOTOPBIX OTCYTCTBYIOT YCIOBHS, CO3JAOIIHE
MOBBILICHHYIO HJIM 0COOYI0 ONacHOCTh (CM. mil. 2 u 3).

2) NOMeUIeHUsI ¢ TOBBIIIEHHOI OMAaCHOCTBHIO, XapaKTepPHU3YIOIUecss HaJUYHMEeM B HUX OJHOTO U3
CJIEAYIOIIMX YCIOBHUH, CO3AIONINX MOBBIMIEHHYIO OMAaCHOCTb:

CBIPOCTH MJIM TOKOIIpOoBOasAmIas melib (cM. 1.1.8 m 1.1.11);

TOKOTIPOBOJISIIHME MOJIBI (METAIMUECKUE, 3eMIISIHBIC, XKEIe300€TOHHbBIC, KUPIIMYHBIC U T.I1.);

BbICOKast Temneparypa (cm. 1.1.10);

BO3MOXXHOCTh OJHOBPEMEHHOTO IPHKOCHOBEHHMSI 4YEIOBEKa K METAJUIOKOHCTPYKIHAM 3[aHui,
UMEIOIIMM COEIWHEHHE C 3eMJIeH, TEXHOJIOTMUECKMM araparaM, MEXaHH3MaM M T.OI., C OJHOH
CTOPOHBI, U K METAJUIMYECKHM KOPITyCcaM 3JIEKTPOOOOPYI0BaHUs (OTKPBITHIM IPOBOJISIIUM YaCTsIM), C
JIPYTOH.

3) oco0o omacHbIe MOMEIICHNUS, XapaKTEPU3YIOIINECS HATMIUEM OJTHOTO U3 CIEAYIONIINX yCIOBHUMH,
CO3JAOIINX 0COOYIO OMACHOCTb!

ocobast ceipocTb (cM. 1.1.9);

XMUMHWYECCKH aKTUBHASI WM OpraHudeckas cpeaa (cm. 1.1.12);

OJTHOBPEMEHHO [1Ba U 0oJiee YCIOBHI MOBHIIIEHHOH onacHOCTH (cM. 1.1.13, m. 2);

4) TeppUTOpPHUsT OTKPBITBIX 3JIEKTPOYCTAHOBOK B OTHOLIEHHM OIACHOCTH TOPAKCHUS IIOJICH
INEKTPUUECKHM TOKOM IPUPABHHUBAETCSI K 0COOO0 OIACHBIM MOMEIEHHUSIM.

1.1.14. KsanudunupoBaHHBIH OOCITY)XMBAOIMKA IIEPCOHANT - CHENUAIBHO IIOATOTOBJICHHBIE
paboOTHHKH, TIPOIICAIIAE TMPOBEPKY 3HAHWH B o00beMe, O00SM3aTeNBPHOM Ui JAHHOH pPabOTHI
(IOMKHOCTH), U MMEIOLIUE TPYMIy MO 3JIEKTPOOe30NMacHOCTH, HMPELyCMOTPEHHYIO NEHCTBYIOIUMHU
NpaBWJIaM{ OXPaHbl TPY/a MPU SKCILTyaTalluH JIEKTPOYCTaHOBOK.

1.1.15. HoMunanpHOE 3Ha4yeHWE NapaMmeTpa - YKa3aHHOE HW3TOTOBHTENEM 3HAueHHE Iapamerpa
3JIEKTPOTEXHUUECKOTO YCTPOICTRA.

1.1.16. HanpsikeHue mepeMeHHOT0 TOKa — JEHCTBYIOIIee 3HAUCHUE HAIPSHKEHUS.

HampspkeHne MMOCTOSIHHOTO TOKa — HampsDKEHHE IOCTOSIHHOIO TOKa WM HalpspKEHHe
BBITIPSMJIEHHOT'O TOKa C COZIEpKaHNeM ITyJbcanuii He 0osee 10 % oT neiicTByIOmEro 3Ha4eHHs.

1.1.17. Ins oGo3HaueHus: 00s3aTeTHLHOCTH BHIMONHEHHs TpeOoBaHuil [1YD mpuMeHsroTcs ciioBa
"momxken", "cnenyer", "HeoObxomumo" u mpom3BoaHbIe OT HUX. CioBa "Kak MpaBHJIO" O3HAYAIOT, YTO
JlaHHOEe TpeOOBaHKE SIBJIAETCS MPE00JIaIaloIIuM, & OTCTYIJIEHHE OT HEro JOJDKHO ObITh 000CHOBAHO.
CrnoBo "pmomyckaercss" O3HA4aeT, YTO JaHHOE pPEUIEHHE NPUMEHSETCS B BHJC MCKIIIOYEHHS Kak
BBIHYXJICHHOE (BCJIEACTBHE CTECHEHHBIX YCIOBHI, OTrPaHHYEHHBIX pPECYpPCOB HEOOXOIMMOTO
obopynoBanus, MatepuasioB U T. 1m.). CioBo "pekoMmeHmyeTcs' oO3HA4aeT, 4TO IAHHOE PpEIICHHE
SIBJISIETCSI OJTHUM M3 JIYYILIHMX, HO He o0s3aresibHbIM. CiI0BO "MOXeET" O3Ha4aeT, 4To AaHHOE pPeLIeHUE
SIBJISIETCSI TPAaBOMEPHBIM.



1.1.18. IIpunareie B IIYD HOopMHUpyeMble 3HAUCHHS BEIHUYUH C yKa3aHHEM '"He MeHee" SBIAIOTCA
HaMMEHBLINMH, a ¢ YKazaHueM "He Oosee" - HanOOJIBIINMHY.

Bce 3nauenns BenmmunH, npuBeneHHbIe B [IpaBmiax ¢ npemtoramu "oT" u "m0", cieqyeT MOHUMATh
"BKITFOUUTENBHO" .

OO0mue yKka3anus Mo yCTPOHCTBY 3JIeKTPOYCTAHOBOK

1.1.19. TIlpuMeHseMBle B 3JIEKTPOYCTAHOBKAX AJIEKTPOOOOPYIOBAHUE, DIEKTPOTCXHHYCCKIE
W3JENUs ¥ MaTepuallbl TOJDKHBI COOTBETCTBOBATh TPEOOBAHMSAM TOCYAAPCTBEHHBIX CTAaHAAPTOB MU
TEXHHUYCCKUX yCHOBHﬁ, YTBEPKJACHHBIX B YCTAHOBJICHHOM ITOPAAKE.

1.1.20. KoHCTpyKuHs, WCIOJHEHHE, CHOCOO0 YCTAaHOBKH, KJIacC W XapaKTePUCTUKU HU3OJSIHH
MPUMEHSIEMBIX MAIllH, allapaToB, IPUOOPOB U MPOUYETO IEKTPOOOOPYAOBAHHA, a TaKkKe Kabeneld u
MIPOBOJIOB JTOJKHBI COOTBETCTBOBATH IapaMeTpaM CETH WM 3JIEKTPOYCTAaHOBKH, peXHMaM pPadOTHI,
YCIIOBUSIM OKpY>Kalollel cpe/ibl 1 TpeOOBaHUsIM COOTBETCTBYOMHMX riiaB [TYD.

1.1.21. DNeKTpOYCTAHOBKH ¥ CBS3aHHBIC C HHMH KOHCTPYKUUH IIOJDKHBI OBITH CTOHKUMH B
OTHOIIICHUH BO3ACUCTBHS OKPYKAOIICH CpPe/Ibl WK 3aIIUIIIEHHBIMA OT 3TOTO BO3JCHCTBUSI.

1.1.22. CtpoutenpHas U CAaHUTAPHO-TEXHUYECKAs YaCTH JIEKTPOYCTAHOBOK (KOHCTPYKIIHS 3JaHHS
n €ro 3JICMCHTOB, OTOIINICHUC, BCHTUJIIALUA, BO}IOCHaG)KeHI/Ie u Hp) JOJIPKHBI BBIIIOJIHATBCA B
COOTBETCTBHUH C JICHCTBYIOIIMMH CTPOUTEIbHBIME HOpMamu U nipaBwiamu (CHull) mpu obsi3atenpHOM
BBITTOJTHEHUH JOTOJTHUTENBHBIX TpeOoBaHUH, MpuBeNeHHBIX B [1VD.

1.1.23. DnexTpOoyCTaHOBKH JOJDKHBI YIOBJIETBOPATH TPEOOBAaHUAM [EHCTBYIOIIMX HOPMAaTHUBHBIX
JIOKyMEHTOB 00 OXpaHe OKpY’Karlollleil MPUPOAHON CPeJibl MO JOIMYCTUMBIM YPOBHSM IlIyMa, BUOpaluy,
HATPSKCHHOCTEH JEKTPUUECKOT0 U MATHUTHOTO TOJICH, JIIEKTPOMarHUTHOH COBMECTUMOCTH.

1.1.24. JInsg 3amuTBl OT BIMSHUS DJIEKTPOYCTAaHOBOK [OJDKHBI TPEAyCMAaTPHBATHECA MEpHl B
COOTBETCTBUH C TPEOOBAHMSIMH HOPM JIOITYCKAEMbIX UHIYCTPHAIBHBIX PAJUONIOMEX U MPABUII 3aIUTHI
YCTPOMCTB CBSI3H, JKEJIE3HOJOPOKHON CHUTHAIIM3ALMU M TEJIEMEXaHHKH OT ONAcHOrO M MEIIAIoIIEero
BIIMSIHUS JIMHUH AJIEKTPOIIepeIayu.

1.1.25. B »3mekTpoycTaHOBKax [OJDKHBI OBITh TIPEXyCMOTPEHBI CcOOp M yNAJIeHHE OTXOJOB:
XUMHYECKHX BEIIECTB, Macila, Mycopa, TEXHHYECKUX BOJ U T. Il. B COOTBETCTBUU C JEHCTBYIOIIMMU
TpeOOBAHUAMH TI0 OXPaHE OKPY)KAIOILICH CPelbl MOJKHA OBITh UCKJIFOUCHA BO3MOXKHOCTB IMOMAIaHUS
YKa3aHHBIX OTXOJIOB B BOJOEMBI, CHCTEMY OTBOJIa JINBHEBBIX BOJI, OBpPAru, a TaAK)Xe HA TCPPUTOPUH, HE
MpeJHa3HAYCHHBIC U XPaHEeHUS TAKHX OTXOJIOB.

1.1.26. IIpoextupoBaHue U BEIOOP CXeM, KOMIOHOBOK M KOHCTPYKITHHA 3JIE€KTPOYCTaHOBOK JOJDKHBI
MPOU3BOJUTHCS HAa OCHOBE TEXHUKO-IKOHOMHUYECKMX CPaBHEHHMH BapHaHTOB C Y4eTOM TpeOOBaHHI
obecrieueHrss 0€30MACHOCTH OOCITY)KMBaHUS, TPUMCHECHUS HAJCKHBIX CXEM, BHEIPEHUS HOBOM
TEXHHUKH, SHEPTO- M PECypCoCcOSPEraronIinx TEXHOJIOTHIA, OMBITa SKCIUTyaTallH.

1.1.27. Tlpn omacHOCTH BO3HWKHOBEHHUS JJIEKTPOKOPPO3MM WM TMOYBEHHOH KOPPO3WH JOJIKHBI
NpeaycMaTpUBaTbCI  COOTBETCTBYIOLME MEpbl 110  3allUTe COOpPYXKeHWi, 00OopymoBaHUs,
TPYOOIPOBOJIOB U APYTHX TOA3EMHBIX KOMMYHHKAIIHH.

1.1.28. B amexTpoycTaHOBKax IOJDKHA OBITH OOecriedeHa BO3MOXKHOCTH JIETKOTO pacliO3HABaHHS
yacTed, OTHOCAIMIMXCS K OTICNBHBIM JJIeMEeHTaM (MpPOCTOTAa M HANIAOHOCTh CXEeM, HajJIeKaliee
pacrosoxeHue 3JIeKTpoo0OPyI0BaHUs, HAITMCH, MAPKUPOBKA, PacLIBETKA).

1.1.29. Jns uBeroBoro u 1wdpoBoro o0003HAUCHHUS OTACIBHBIX H30JIMPOBAHHBIX WM
HEM30JMPOBAHHBIX IPOBOJHUKOB JOJDKHBI OBITH HCIIONB30BaHBI IIBETa W IM(PEI B COOTBETCTBUU C
T'OCT P 50462 «neHtrduKkaiiys MpOBOAHUKOB 10 IIBETaM MK HU(DPOBBIM 0003HAUCHHUSIM.

HpOBOZ[HI/lKl/I 3allIUTHOTO 3a3€MJICHHUA BO BCEX JJICKTPOYCTAHOBKAX, a TAKKE HYJICBBIC 3alllUTHBLIC
MIPOBOJTHUKYU B 3JICKTPOYCTAHOBKAX HampspkeHueM 10 1 kB ¢ riiyxo3a3eMiieHHOW HEHUTpaibio, B T.U.
IIMHBL, JTOJDKHBI MMETh OykBeHHOe o0Oo3HaueHWe PE W 1BEeTOBOE O0O3HAYCHHE YepeAyIOMIHMHUCS
MPOJOJBLHBIME WJIM TIOTIEPEYHBIMH I10JIOCAMHU OJAMHAKOBOW MMUPHHBI (s mmH oT 15 mo 100 Mm)
JKEJITOTO U 3€JICHOTO I[BETOB.

HyneBbie pabGoune (HeWTpanbHble) NMPOBOJHUKN 0003Ha4aloTCs OyKBOH N M TodyOBIM ILIBETOM.
CoBMelIeHHbIE HYJIEBBIC 3aIMTHBIC W HYyJEBbIE pa0odle MPOBOTHUKH IOKHBI MMETh OyKBEHHOE
obo3Hauenne PEN u 11BeToBOe 0003HAYEHHE: TOIyOO0H I[BET 1O BCEH AITMHE U JKEJITO-3€ICHBIE TTOJIOCHI
Ha KOHIIaX.

1.1.30. BykBeHHO-IIM(PpPOBBIE ¥ IBCTOBbIC 00O3HAUCHWS OJIHOMMEHHBIX INWH B KaXIOW
AJIEKTPOYCTaHOBKE JTOJDKHBI OBITh OMHAKOBBIMHU.

B! 10MXKHBI OBITE 0003HAYEHEL:

1) npu nepemMeHHOM Tpex(da3zHOM TOKe: IUHBI (a3bl A - KenThiM, pa3sl B — 3enenbiM, ¢azbr C -
KpPacHBIM [BETaAMH;



2) npu nepeMeHHOM OAHO(A3HOM TOKE LIMHA B, NpUCOETUHEHHAas K KOHIly OOMOTKH MCTOYHHKA
MUTAHKS, - KPACHBIM I[BETOM, IIMHA A, NPUCOEAWHEHHas K HayaJly OOMOTKM HMCTOYHHMKA NUTAHUS, -
JKEIITHIM I[BETOM.

Ilunbl ogHOGMA3HOTO TOKA, €CIM OHU SBIIOTCS OTBETBICHHEM OT LIMH TpeX(a3HOW CHCTEMBI,
0003HaYaI0TCsl KaK COOTBETCTBYIOIUE HIMHBI TPEX(PAa3HOTO TOKA;

3) npu NMOCTOSHHOM TOKE: IOJIOXKHTENbHAsh MMHA (+) - KpaCHBIM I[BETOM, OTpuIarenbHas (-) -
CHUHHM U HyJIeBasi pabodas M - roTyObIM IBETOM.

IIBeToBOE 0603HAUEHNE JOJIKHO OBITH BBIIIOJIHEHO MO BCEH JUIMHE LIHMH, €CIH OHO IPELyCMOTPEHO
TAaKXEC IJId 60Hee HHTCHCHUBHOI'O OXJIAXIACHHUA WU aHTI/lKOppO3I/IOHHOﬁ 3alllUThI.

Jlonmyckaercsi BBIIOJNHATH LIBETOBOE 0003HAUEHHWE HE 110 BCEW JUIMHE IIWH, TOJBKO I[BETOBOC HIIH
TONBKO OYKBEHHO-IIM(PpPOBOE 0003HAUEHHE JMOO IBETOBOE B COYETAHWH C OYKBEHHO-IM(POBEIM B
MecTax NMPUCOEAMHEHUs MuH. Ecnu Hen30impoBaHHBIE MMHBI HEJOCTYIHBI Al OCMOTpa B NEpUOJ,
KOI/1a OHU HaxXOoHsTCS I0J| HalpsDKEHHEM, TO JOIycKaeTcs ux He o0o3Havath. [Ipu a3ToM He nomkeH
CHIXAThCS yPOBEHb OE30MIaCHOCTH M HAIIISAHOCTH IIPU 00CITY )KUBaHUH 3JIEKTPOYCTAaHOBKH.

1.1.31. Ilpu pacmoyioskeHNH MKH «IUTAIIMSD) WA «Ha peOpo» B pacHpeleTUTeIbHBIX YCTPOUCTBAX
(kpoMe KOMIUIEKTHBIX COOpHBIX sdeek onxHocTtopoHHero obcmyxuBaHus (KCO) M KOMIUIEKTHBIX
pacnpenenurenbHbix  ycrpoiicte (KPY) 6-10 kB, a tawke mnaneneir 0,4-0,69 kB 3aBojckoro
M3TOTOBJICHHS) HEOOXOMMO COOJIIOAATH CIIEAYIOIINE YCIOBHSL:

1. B pacmpenenmuTensHBIX yCTpoWcTBaX HampspbkeHueMm 6-220 kB mpu mepemeHHOM Tpex(azHOM
TOKe COOpHbIE U 0OXOAHBIE IIIMHEI, @ TAKKE BCE BUJBI CEKI[OHHBIX LIIMH JOJKHBI PAcIIoNaraThCsi:

a) NIPU TOPU30HTAIBEHOM PaCIIONOKEHUH:

OJlHA MOA ApYyro: cBepxy BHU3 A-B-C;

OllHA 3a NIpyroii, HAKIIOHHO WM TPEyrOoNBHUKOM: HambOoliee ynmaneHHas IuHA A, cpemHss - B,
Ommkaiiimas kK kopugopy oocmyxuBanus - C,

0) IIp¥ BEpPTUKAILHOM PACHOI0KEHHUH (B OJJHOM INIOCKOCTH WJIM TPEYTOJIBLHUKOM):

cieBa HanpaBo A-B-C uiam HauOonee ynajeHHas muHa 4, cpenHsis - B, Ommkaiiias K KOpUAOpY
obciyxxuBanus - C;

B) OTBETBJICHHUS OT COOPHBIX IIWH, €CIM CMOTPETh Ha INIWHBI M3 KOPHIOpa OOCIyXHBaHUA (IIpH
HaJIMYMH TPEX KOPHIOPOB - U3 LIEHTPAIBHOTO0):

IIPY TOPU30HTAIEHOM PacIloiIOXKEHHH: ciieBa HarpaBo A-B-C;

IIPU BEPTUKAIFHOM PAacIoiI0KEHH! (B OJHOW IUTOCKOCTH WJIM TPEYTOJIBHUKOM): CBEpXY BHH3 A-B-
C.

2. B maTH- 1 4eTBIPEXNPOBOJHBIX LEMsAX TPeX(Pa3HOro MEepeMEHHOro TOKa B AJIEKTPOYCTAaHOBKaX
HarpspkeHueM 10 1 kB pacrionokeHue IUH J0JKHO OBITH CIICTyFOLIHM:

IIPY TOPU30HTAIBEHOM PaCIIONOKEHUH:

onlHa 1moj Apyroi: cBepxy BHU3 A-B-C-N-PE (PEN);

oJlHA 3a Jpyroii: Hambonee ynaneHHas muHa A, 3ateM (asel B-C—N, Ommkaifimias K KOPUIOPY
obcmyxuBanus - PE (PEN);

MIPHU BEPTUKAIBHOM PACIIONIOKEHHN: cieBa HamnpaBo A-B-C-N-PE (PEN) viu HanOomee ynaneHHas
mmnHa A, 3ateM ¢asel B-C-N, Onnxkaiiias k kopunopy oociyxusanusi - PE (PEN);

OTBCTBJICHUSA OT C60pH])lX IOWH, €CJIM CMOTPETH Ha IIWHBI U3 KOpUIAOpa O6CJ'Iy)KI/lBaHI/IH:

IIPY TOPU30HTAIEHOM pacIiojioXKeHnH: ciesa HarpaBo 4-B-C-N-PE (PEN)'

TIpU BEPTUKAIBHOM pactionoxeHun: 4-B-C-N-PE (PEN) cBepxy BHU3.

3. Ilpu MOCTOSSHHOM TOKE IIUHBI JOJDKHBI PACHONAraThCs:

cOOpHbIE NIMHBI IPH BEPTHUKAJILHOM PACIIOJNIOKEHNUU: BepXHsis M, cpeansis (-), HKHssA (1);

cOOpHBIE NIMHBI IPH TOPU3OHTAIILHOM PACIIOJIOKEHUH:

Hambonee ynaneHHas M, cpemuss (-) m Ommkaiimas (+), eClii CMOTPEeTh Ha IIMHBI U3 KOpHUIOpa
o0cyXKHBaHUS,

OTBETBJICHUS] OT COOPHBIX IIUH: JieBas muHA M, cpenusis (-), npasas (+), eciu CMOTPETh Ha LIMHBI
13 KOPHI0pa 00CITy KUBaHUSI.

B oTzmenbHBIX ciydasx AOIYCKalOTCsl OTCTYIUICHUS! OT TpeOOBaHMM, ITPUBEACHHBIX B M. 1-3, ecnn
UX BBINOJHEHUE CBS3aHO C CYIIECTBCHHBIM YCJIO)KHEHHEM 3JIEKTPOYCTAHOBOK (HAaIpUMEp, BBI3BIBACT
HeO6XO[ll/IMOCTI) YCTaHOBKHM CIICHUAJIBHBIX OIIOP B6J'II/I3I/I NnmoACTaHIUU U1l TPAaHCIO3UIIMU HPOBOJOB
BO3JIyLIHBIX JIMHUH 3nekTponepenaun - BJI) wim eciim Ha MOJCTaHIMM NMPUMEHSIOTCS JBe WM Oojee
CTYIICHH TpaHC(HOPMALIUH.

1.1.32. DnexkTpoyCTaHOBKM TI0  YCIOBHSIM  DJEKTPOOE30MacHOCTH  pa3fersioTcs — Ha
JJIEKTPOYCTAaHOBKM HampsbkeHHeM a0 1 kB u anekrpoycTaHoBkM HampsbkeHuem Bbimie 1 kB (1o
JIEWCTBYIOIIEMY 3HAYEHHUIO HAIPSDKCHNUS).

be3omacHOCT OOCTY)KMBAIOIIETO MEpCOHajla W TOCTOPOHHMX JIMIl MAOJDKHA OOecrednBaThCs



BBITIOJITHEHHEM Mep 3allIUThI, IPEAyCMOTPEHHBIX B III. 1.7, a TakxkKe CIIETYIOUIMX MEPOTIPHSTHIHA:
cOOJIIOIeHNE COOTBETCTBYIOIMX PACCTOSIHUM 10 TOKOBENYIIMX YacTed MM ITyTEeM 3aKpBITHS,
OTPaXKICHUS TOKOBEIYIIINX YaCTeH;

MpUMEHeHne OJOKHPOBKH AamllapaToB M OTPAXAAIOUINX YCTPOWCTB ISl IPEIOTBPALICHHS
OLIMOOYHBIX ONEPALMd U JOCTYNA K TOKOBEAYILIUM YaCTsIM;

MIPUMEHEHHE MPEeIyNPEeXIAIoNIel CUIHAIM3aNH, HaIIMCeH U IJIaKaToOB;

MPUMEHEHUE YCTPOUCTB JJIS CHIDKEHHS HAIMPSDKEHHOCTH SJCKTPUYECKUX M MATHUTHBIX TOJEH 10
JIOITyCTUMBIX 3HAYCHH;

UCIIOJIb30BaHUE CPEACTB 3aILUTHI M MPUCIIOCOOICHHI, B TOM YHUCIE Ul 3allUThl OT BO3JCUCTBHS
JJIEKTPUYECKOTO M MAarHUTHOTO IMOJeHd B 3JIEKTPOYCTAaHOBKAX, B KOTOPHIX HX HAaNpsDKEHHOCTD
MIPEBEIMIACT JOITyCTUMBIE HOPMEL.

1.1.33. B snekTponoMemeHusX ¢ yCTaHOBKaMH HampspkeHuem 1o | kB momyckaercs: mpiuMeHeHue
HEM30JIMPOBAHHBIX U W30JMPOBAaHHBIX TOKOBEAYIIMX YacTeil 0e3 3alMThl OT IIPUKOCHOBEHUSI, €CIIU 10
MECTHBIM YCJIOBHMSM Takas 3alliTa HE SBISETCS HEOOXOOMMOW JUIS KaKMX-TMOO WHBIX IeJiel
(HamprMep, U 3aIIUTHl OT MEXaHWYECKHUX BO3neicTBhil). [Ipm 3TOM MOCTYIHBIE MPUKOCHOBEHHIO
YacTH JOJDKHBI PacCIlONIaraThCsl TaK, 4TOOB HOpPMaJbHOE OOCITY)KMBaHWE HE OBUIO CONPSIKEHO C
OIACHOCTBIO MPUKOCHOBEHHSI K HUM.

1.1.34. B >kunblx, OOIIECTBEHHBIX W JAPYIMX IIOMEIIEHHSX YCTPOWCTBA ISl OTPaKACHHUS W
3aKpPHITHAS TOKOBEAYIINX YacTel JAODKHBI OBITH CIUIOIIHBIC; B MIOMEIIEHHUSX, JOCTYIHBIX TOJBKO IJIS
KBaJTH(QHUINPOBAHHOTO MEPCOHAIIA, 3TH YCTPOWCTBA MOTYT OBITh CIIOITHBIE, CETYAThIC WM JBIpYaThIC.

Orpaxarolye U 3aKphIBAIOIINE YCTPOHCTBA JOJDKHBI OBITh BBIMOJIHEHBI TAaK, YTOOBI CHUMATh HJIH
OTKPBIBAaTh MX MOKHO OBIJIO TOJIBKO HPY ITOMOIIY KJIFOUEH WIIM HHCTPYMEHTOB.

1.1.35. Bce orpaxnaromme W 3aKphIBAIONIME YCTPOWCTBA IOJDKHBI 00NamaTe TpeOyemoil (B
3aBHCHMOCTH OT MECTHBIX YCIIOBH) MEXaHH4YeCKOW MHpouyHOCThIO. [Ipm Hampsoxkermn Beime 1 kB
TOJIIHA METAJUIMYECKIX OTPAXKIAIOIINX M 3aKPHIBAIOLIUX YCTPOICTB NOJDKHA OBITH HE MeHee 1 MM.

1.1.36. [dnsa 3ammThl OOCTYKHBAIOIMIETO IEPCOHANA OT MOPAKEHHS SJICKTPHUUCCKUM TOKOM, OT
JEHCTBUS DIIEKTPUICCKON AYTH M T. I. BCE DIEKTPOYCTAHOBKH JOJDKHEI OBITH CHa0KEHBI CPEICTBAMU
3aIIUTHI, a TakXKe CpPEeACTBAaMH OKa3aHWA IIEPBOM TIOMOIIM B COOTBETCTBHU C JEHCTBYIOIIMMU
NpaBWJIaMy IPUMEHEHUS] U UCIIBITAHUSI CPEZACTB 3aIHUThI, HCIOJIb3YEMBIX B JJIEKTPOYCTAaHOBKAX.

1.1.37. Tloxxapo- W B3pbIBOOE30IACHOCTH JJICKTPOYCTAHOBOK JIOJDKHBI ~ 0OECIeYnBaThCS
BEITIOJTHEHHEM TPeOOBaHUA, IPUBEACHHBIX B COOTBETCTBYIOMMX IIaBaX Hactosmux [Ipasmi.

[Ipu cmade B 3KCIUTyaTalWIO 3JIEKTPOYCTAHOBKU IOJDKHBI OBITh CHaOMXEHBI MPOTHUBOIIOXKAPHBIMH
Cpe/ICTBAMHU M UHBEHTAPEM B COOTBETCTBUH C JCHCTBYIOLIMMH MOJIOKESHUSIMHU.

1.1.38. BHOBB COOpY>KEHHBIE U PEKOHCTPYHPOBAaHHbIE 3JIEKTPOYCTAHOBKH M YCTaHOBJIEHHOE B HUX
3IEKTPOOOOPYIOBAHHE JODKHO OBITH MOIBEPTHYTO IPUEMO-CIaTOYHBIM HCITBITAHISIM.

1.1.39. BHOBb COOpYXEHHBIE M PEKOHCTPYHPOBAHHBIE DSJIEKTPOYCTAHOBKM BBOIATCS B
MIPOMBIIIICHHYIO 3KCIITyaTalllIo TOJIBKO MOCTE UX MPUEMKHU COIIACHO ACHCTBYIOLIUM MOJIOKEHHSAM.

T'naBa 1.2
JEKTPOCHABXEHMUE U DJIEKTPUYECKHUE CETU

YTBEPXJIEHO
MuHHCTEPCTBOM SHEPTETUKH
Poccuiickoit @enepannu

Ipuxas ot 8 urosss 2002 r. Ne 204

Bsooumcs 6 oeticmeue
c 1 ausapsa 2003 e.

O06J1acTh NPUMEHEHN, onpe/eIeHUs

1.2.1. Hacrosimas riasa [IpaBun pacnpocTpaHsieTcs: Ha BCE CHCTEMBI JJIEKTPOCHA0KEHHSI.

Cucrembl IEKTPOCHAOKEHUST TOA3EMHBIX, TSATOBBIX M JPYTHX CICIHAIBHBIX yCTAaHOBOK, KpPOMeE
TpeOOBaHMIT HACTOSIIEH IIIaBbI, JOJDKHBI COOTBETCTBOBATh TAKKE TPEOOBAHMAM CIICLMABHBIX PaBUIL

1.2.2.  DnHeprermueckass cUcTeMa (JHEProcHUCTEMa) - COBOKYIHOCTH  JJIEKTPOCTAHIIUH,
QJICKTPUYCCKUX U TCIJIOBBIX CeTeﬁ, COCIMHCHHBIX MCKAY CO6OI71 " CBsA3aHHBIX O6U_lHOCT]:.IO PEKHUMOB B



HENpEephIBHOM IIPOLIECCce MTPOU3BOACTBA, MPeoOpa3oBaHus, IIepeJjadll U paclpeaeseHUs JIeKTPUIeCKOn
Y TEIUIOBOW YHEPTUU TIPU OOIIEM YIIPABICHUU 3TUM PEKUMOM.

1.2.3. DnexTpudeckas 4acTb SHEPTOCHUCTEMBI - COBOKYITHOCTB JJIEKTPOYCTAaHOBOK SJIEKTPHUECKUX
CTaHLUN U JIEKTPUUYECKUX CETeH SHEPrOCUCTEMBI.

1.2.4. DnekTposHepreTudeckasl CucTemMa - dJEKTPUUECKas YaCTh IHEPTOCUCTEMBI U MUTAIOUIUECS OT
HEe NPUCMHUKH JJICKTPHUUCCKOW SHEPrud, OOBCIUHCHHBIC OONIHOCTBIO IIPOIECCa MPOU3BOICTBA,
nepenadn, pacrpenesieHus 1 TOTPEOICHUS SJIEKTPUICSCKON SHEPTHH.

1.2.5. DnexkTpocHabXeHue - obecrieueHrue MoTpeOnuTeNeH PIEKTPUIECKOM SHEPTHEH.

Cucrema 3JI€KTPOCHA0XEHHMsT - COBOKYIHOCTb 3JIEKTPOYCTAHOBOK, IpEJHa3HAYCHHBIX JUIs
obecrieueHnst TOTpeOUTENEH IEKTPUIECKON SHEPTUeH.
LenTpann3zoBaHHOE 3JIEKTPOCHAOXKEHHE - JIIEKTPOCHAOKEHHE TOTpeOUTENel 3SICKTPUIECKOM

SHEPTUH OT 3HEPTOCUCTEMBI.

1.2.6. DnexTpudeckas CeTb - COBOKYNHOCTb 3JIEKTPOYCTAaHOBOK IS Mepeladyd M pacHpereseHus
JNEKTPUUECKON YHEPTHUHU, COCTOSAIIASA U3 OACTAHLIUM, pacIIpeIeNUTENBHBIX YCTPOUCTB, TOKOIPOBOOB,
BO3LYIIHBIX M KAOENBHBIX JIMHUN 3JIEKTpONepesadn, paboTaAIOMNX Ha ONPEAEIICHHON TEPPUTOPHH.

1.2.7. TlpmeMHHK D3JEKTPHYECKOW SHEeprud (dMEKTPONPHUEMHHK) - ammapar, arperar u ap.,
npeaHa3HaYeHHbIH IS TPeoOpa3oBaHusl AIEKTPUUECKON SHEPTUU B APYTOil BUI SHEPTHH.

1.2.8. Ilorpebutenb  BNEKTPUYECKOW  SHEPrMM -  DICKTPONPUEMHUK WM  TpymIa
3JIEKTPONIPUEMHHKOB, OOBEAMHEHHBIX TEXHOJIOTHYECKHM IIPOLECCOM M Pa3MEMIAIONIMXCS Ha
ONpeIeICHHON TEPPUTOPHUU.

1.2.9. HopmanbHBIi peXuUM IMOTPEOUTENST DIIEKTPUUECKOH OSHEPTUU — DPEXUM, IMPHU KOTOPOM
o0ecrieunBarOTCs 3aJaHHbIE 3HAYEHHs TapaMeTPOB €ro padoThl.

[TocneaBapuitHEI PEKUM — PEKUM, B KOTOPOM HAXOIUTCS MTOTPEOUTENH IEKTPUIECKOI SHEPTHH B
pe3ysbTaTe HapyLIEHHs B CHCTEME €ro 3JEKTPOCHAOXKEHUsS N0 YCTAHOBICHUS HOPMAJIBHOTO PEXHMa
nocje JOKaJIu3aluu OTKaza.

1.2.10. He3aBHUCHMBIM HCTOYHUK NHUTAaHUS - MCTOYHMK IUTAHUS, HA KOTOPOM COXpaHseTcs
HalpspKeHHE B TIOCICaBAPUHHOM PEXHUME B PETJIAMEHTHPOBAHHBIX Ipenesax MpU UCUE3HOBEHUH €ro
Ha JIPYrOM WM APYTUX UCTOYHMKAX IMUTaHMUS.

K uncimy He3aBUCUMBIX UCTOYHUKOB IUTAHMSI OTHOCSTCS JIBE CEKIIMU MJIM CUCTEMBI IIUH OAHOM UiH
JBYX DJISKTPOCTAHIIMH ¥ MOJCTAHIIUI NPU OJTHOBPEMEHHOM COOJIIOICHHUH CIIEYIOMINX ABYX YCIOBHH:

1) xaxnas W3 CeKUMH WM CHUCTEM IIMH B CBOIO OYepelb MMEEeT IMHUTAaHWE OT HE3aBUCHMOIO
UCTOYHMKA MIUTaHUS;

2) cekuuu (CHCTEMBI) NIMH HE CBS3aHbI MEXAYy COOOW WM HMEIOT CBSI3b, aBTOMATUYCCKH
OTKJIFOYAOLYIOCS MTPH HAPYIIEHUH HOPMaJILHOM PadOTHI OIHON U3 CEKIMH (CUCTEM) ILHH.

Oo6mue TpedoBaHMS

1.2.11. IIpu mpOeKTUPOBAaHUM CUCTEM JIIEKTPOCHAOKEHHUS M PEKOHCTPYKIUH 3JIEKTPOYCTAHOBOK
JIOJDKHBI PaCCMaTpPUBAThCS CIIEIYIOIINE BOIPOCHI:

1) nmepcriekTHBa pPa3BUTHS PHEPIOCHCTEM M CHCTEM 3JIEKTPOCHAOKEHHUS C yYETOM PallOHAIBHOTO
COYETaHUSI BHOBb COOPYKAEMBIX AJIEKTPHUYECKUX CEeTel C JEHCTBYIOIIMMH W BHOBH COOPYKAeMBIMHU
CEeTSIMH APYTUX KIACCOB HANIPSIKCHHUS,

2) oOecrie4eHHe KOMIUIEKCHOTO IIEHTPAJIM30BAaHHOTO 3JIEKTPOCHAOXKEHHsI BCEX MOTpeOuTenen
JJIEKTPUYECKON PHEPIHH, PACIIONIOKEHHBIX B 30HE JICHCTBUS 3JEKTPUUECKUX CETeH, HE3aBUCHMO OT UX
MIPUHAJIC)KHOCTH;

3) orpannuenue TokoB K3 mpenensHbBIMEA yPOBHAMH, ONPEACTIIEMBIMHI HA TIEPCIIEKTHBY;

4) cHIDKEHHE MOTePh AEKTPUUECKON SHEPTUH;

5) cOOTBETCTBHE MPUHUMAEMBIX PEIICHUH YCIOBUSAM OXPaHbl OKPY>KaIOIIEi Cpepl.

[Tpu >TOM HOMKHBI pacCMAaTPUBATHECS B KOMILICKCE BHEIIHEE M BHYTPEHHEE AIIEKTPOCHAOKEHHUE C
Y9eTOM BO3MOXXHOCTEH M 3KOHOMHUYECKOH 11e71€CO00pa3HOCTH TEXHOIOTHIECKOTO PEe3ePBUPOBAHNS.

[Tpu pemieHMH BONIPOCOB PE3EPBUPOBAHUS CIEAYET YYMUTHIBATH IEPErPy30UHYIO CIIOCOOHOCTH
3JIEMEHTOB 3JIEKTPOYCTaHOBOK, a TAK)KE HAJIMYHNE PE3epBa B TEXHOJIOTHIECKOM 000y IOBaHHH.

1.2.12. Tlpu pemieHUH BOIPOCOB pPa3BUTHS CHCTEM 3JICKTPOCHAOKEHHS CIIEAYeT YYUTHIBAThH
PEMOHTHBIE, aBApUIHBIE U TIOCIIEABAPUNHBIC PEKUMBI.

1.2.13. Ilpu BBIOOpE HE3ABUCUMBIX B3aUMHO PE3E€PBUPYIOIIMX MCTOYHHKOB MUTAHMS, SBISIOINXCS
00bEKTaMH JHEPrOCHCTEMBI, CIIEIyeT YUYUTHIBATH BEPOSTHOCTh OJHOBPEMEHHOTO 3aBUCHMOIO
KPaTKOBPEMEHHOTO CHIDKCHHS WM TIOJHOTO WCYE3HOBEHHS HANpsDKEHUS Ha BpeMs ICUCTBHUSAL
peneiiHOM 3amuThl ¥ aBTOMATHKH NPU TOBPEXKACHUSIX B AIIEKTPHUECKONH YaCTH ISHEPrOCHUCTEMBI, a



TaKK€ OJHOBPEMECHHOI'O JJIMTCIIBHOTO MCYE3HOBCHHS HAIIPSKCHUA HAa OTUX MUCTOYHHUKAX IMUTAHUA IIPU
TSDKEJBIX CUCTEMHBIX aBapHsX.

1.2.14. TpeboBarnus 1.2.11-1.2.13 momkHBI OBITH YYTEHHI Ha BCEX IPOMEXKYTOYHBIX 3Tamax
Pa3BUTHUS SHEPTOCUCTEM U CHCTEM 3JIEKTPOCHAOKEHUSI.

1.2.15. TIpoekTupoBaHHE DIEKTPUUECKUX CETEH JOJDKHO OCYIIECTBIATHCA C Y4E€TOM BHJA HX
o0cmyxuBaHus (IIOCTOSIHHOE JIEKYPCTBO, ISKYypPCTBO Ha JIOMY, BBIE3/IHbIE OpUTa/Ibl U 1IP.).

1.2.16. PaboTa smekTpmueckux cerell HampspkeHHeM 2-35 kKB MoeT mpemycMaTpuBaThCS Kak C
M30JIMPOBAaHHOW HEUTpanblo, TaK U C HEUTPasblO, 3a3€MJICHHOM uepe3 Iyroracsiliuil peakTop Wiu
pe3ucTop.

KomrmieHcalyss €eMKOCTHOTO TOKa 3aMBIKAHMs Ha 3€MJII0 JIOJDKHA HPUMEHSTHCS NMPHU 3HAYCHUSX
3TOTO TOKA B HOPMAJIbHBIX PEKUMaX:

B ceTsx HampspkeHueMm 3-20 kB, mMerommx xene300€TOHHbIE M METATMYECKHE OIMOphl Ha
BO3JIyLIHBIX JIMHUSX DJIEKTPOIEpeIauu, U BO BCEX CeTsX HampsbkeHueM 35 kB - Oonee 10 A;

B CETSX, HE HMMEIOIINX J>KEJIE300€TOHHBIX M METAJUIMYECKHX OIOp Ha BO3AYIIHBIX JIMHUAX
3JIEKTPOTIEPEAATH:

6omnee 30 A mpu HanpspxkeHUH 3-6 KB;

6onee 20 A npu Hanpspkenun 10 kB;

6onee 15 A npu Hanpspkenun 15-20 kB;

B CXeMaX T'eHepaTopHOro HampspkeHus 6-20 kB 010k0B reHepaTop-TpanchopmaTop — Oomee SA.

IIpn Tokax 3aMplkaHHs Ha 3emmo Oonee 50 A pexoMeHAyeTcs NMpPUMEHEHHEe HE MEHee JABYX
3a3eMIISIIOIINX PEAKTOPOB.

Pabora onexkrpuyeckux ceredl HanpspbkeHuneM 110 kB  MoxeT mpemycMmaTpuBaThCsl Kak C
TITyX03a3eMIIEHHOH, TaK U ¢ 3PPEKTHBHO 3a3eMIICHHON HEUTPAJIbIO.

OnekTpudeckne cetn HamnpsbkeHnem 220 kB u  Beime gomkHBI  paboTaTh  TOJMBKO €
[IyX03a3¢MJIEHHOM HEUTPAIIBIO.

Karteropuu 3;1eKTponpueMHHMKOB 1 o0eclieyeHre HA/IesKHOCTH 3JIeKTPOCHAOKeHU sl

1.2.17. Kareropun »IeKTPONPUEMHHUKOB II0 HAIEKHOCTH DIIEKTPOCHAOKEHUS OIPENENIIOTCS B
MpoLecce IPOSKTUPOBAHMS CHCTEMBbI 3JIEKTPOCHA0KEHHSI HA OCHOBAHNM HOPMAaTHBHON JTOKYMEHTALUH,
a TaKKe TEXHOJIOTHYECKOH YacTH MPOEKTa.

1.2.18. B orHomeHun oOecrieueHHs HaJEKHOCTH D3JIEKTPOCHAOKEHUS 3JIEKTPONPHEMHHUKA
paszensoTcs Ha CIIAYIOLIe TPH KaTerOpHH.

OJEeKTPONPHEMHUKHA MEPBONH KAaTErOPUH - DICKTPONPUEMHHUKH, MHEPEPBIB AIEKTPOCHAOKEHUS
KOTOPBIX MOXET IIOBJI€Yb 3a COOOM OIACHOCTb ISl JKU3HM JIIOZEH, yrpo3y Ui Oe30IacHOCTH
rOCyZapcTBa, 3HAYMTENBHBI MaTepualibHBIA ymiep0, pacCTPOHCTBO CIIOKHOTO TEXHOJIOTHYECKOTO
mporecca, HapylleHne (YHKIMOHUPOBAHUS OCOO0 BAXKHBIX 3JIEMEHTOB KOMMYHAIBHOTO XO3SICTBa,
00BEKTOB CBSI3U U TEIEBUICHHUS.

N3 cocraBa 3IEKTPOIPUEMHHKOB IEPBOM  KAaTErOPHUM  BBIIENAETCS  ocobas  epynna
3JIEKTPONPUEMHHKOB, OecriepeboifHas paboTa KOTOPHIX HeoOxoanMma st Oe3aBapHifHOIO OCTaHOBa
MPOM3BOJICTBA C LEJIBIO MPEJOTBPAILEHHS YIPO3bI XKHU3HU JIIO/ICH, B3PHIBOB U MTOXKAPOB.

OJEeKTPONPHEMHUKHA BTOPOH KaTeropu - 3IEKTPONPHUEMHHKH, HEPEPBIB AICKTPOCHAOKEHUS
KOTOPBIX MPUBOJUT K MAacCOBOMY HEJIOOTIIYCKY HpPOIYKIMH, MAacCOBBIM IIPOCTOSIM pabovMXx,
MEXaHU3MOB U IPOMBIIIJIEHHOTO TPAHCIOPTA, HAPYLUIEHUI0 HOPMAJIbHOM NEATEIbHOCTH 3HAYUTEIBHOTO
KOJIMYECTBA TOPOACKUX U CENIbCKHX JKUTEIEH.

OJIEeKTPONPHEMHHUKH TPEThEH KaTErOPUH - BCE OCTAIbHBIE AIICKTPOIIPUEMHUKH, HE MOJIAJA0IHIE
IIOJ1 OIIPEJEIJICHUS IEPBOU U BTOPOM KATETOPUM.

1.2.19. DneKTponprUeMHUKH NIEPBOI KaTEropiy B HOPMAIBHBIX PEKMMaX JOJDKHBI 00eCIIeqnBaThCs
3JIEKTPOIHEPTUEH OT ABYX HE3aBHCHMBIX B3aMMHO PE3CPBUPYIONINX MCTOYHUKOB IUTAHUS, U NTEPEPHIB
UX D3JEKTPOCHAOXEHHs IPH HAPYIICHUH 3JIEKTPOCHAOKEHUs OT OJHOTO M3 HCTOYHUKOB ITHTAHHS
MOXeT OBbITh JOMYIIEH JIMIIb Ha BPEMsl aBTOMAaTHYECKOTO BOCCTAHOBJICHUSI [TUTAHUS.

Jnst snexTpocHaOXeHHsT 0CO00M TpyINIbl  3JIEKTPONPHUEMHHUKOB IIEPBOM KaTETOPHUH JOJDKHO
MpeyCMaTPUBATHCS JOIOIHUTENFHOE IINTAHNE OT TPETHEro HE3aBUCUMOTO B3aHMHO PE3EPBUPYIOIIETO
MCTOYHMKA TIUTAHUSI.

B kauecTBe TpeThero He3aBUCUMOT0 UCTOUHHMKA TUTAHUS JUISE 0COOOHN IPYIITBI JIEKTPONPUEMHHKOB
U B KayeCcTBE BTOPOT0 HE3aBUCHMOIO HCTOYHMKA MMTaHUS A OCTalbHBIX 3JIEKTPONPHEMHUKOB
MEepBOH KAaTeropuM MOTYT OBbITh HCIHOJNB30BaHBl MECTHBIE 3JIEKTPOCTAHIIMH, JJIEKTPOCTAHINN
9HEProcucTeM (B YaCTHOCTH, LIMHBI TEHEPATOPHOTO HANPSDKEHUS ), IPEAHA3HAYCHHBIE ISl 3TUX LENeH
arperarsl Oecriepe0oifHOro NUTaHusl, aKKyMyJIITOPHbIE OaTapeu H T. I1.



Ecmmn pe3epBUpPOBaHUEM 3JIEKTPOCHAOKECHUS HEJIb3s 00ecCIeYnTh HETPEePhIBHOCTD
TEXHOJIOTUYECKOTO IpoIlecca WM €CIH  PE3CPBUPOBAHME JIIEKTPOCHAOKEHUS SKOHOMUYCCKU
HEIIeTIeco00pa3Ho, MOJDKHO OBITh OCYIIECTBICHO TEXHOJOTHYECKOE pEe3epBHPOBAHUE, HATPUMED,
MyTeM YCTAHOBKH B3aWMHO PE3EPBHUPYIONINX TEXHOJIOTHYECKUX arperaToB, CHEIHANBHBIX YCTPOHUCTB
0e3aBapHilHOIO  OCTaHOBA  TEXHOJOTHYECKOTo TMpoliecca, ACUCTBYIOIUMX TMPU  HapyIICHUH
JNEKTPOCHAOKCHUS.

DNeKTpOCHAOKEHHE DIICKTPOIPHEMHUKOB IEPBOH KaTErOpUU C 0CO00 CIIOKHBIM HETIPEPHIBHBIM
TEXHOJIOTHIECKUM IIPOIECCOM, TPEOYIOMNM JIUTEIIEHOTO BPEMEHH Ha BOCCTAHOBICHHE HOPMAJIBLHOTO
pekuMa, MPU HAIMYUU TEXHUKO-IKOHOMHUYECKUX OOOCHOBAHMH PEKOMEHIYETCS OCYIIECTBISTH OT
JIByX HE3aBHCHUMBIX B3aMMHO PE3CPBHUPYIONIMX HCTOYHHKOB IMHUTAHUS, K KOTOPBIM TPEIBSIBISIOTCS
JIOTIONTHUTETHHBIE TPEOOBAHMUS, ONpEAeIIieMble OCOOCHHOCTSIMH TEXHOJIOTHYECKOTO TpoIiecca.

1.2.20. DaeKkTponpuEeMHUKH BTOPOH KAaTeTOpHUH B HOPMAIBHBIX PEXUMax TOJKHBI 00€CTIeYnBAThHCS
3JIEKTPOIHEPTUEHN OT JIBYX HE3aBUCHUMBIX B3aMMHO PE3EPBHUPYIONIMX UCTOYHUKOB TUTAHUS.

JIJIs 3TIEeKTPONPUEMHHAKOB BTOPOI KaTErOpUU IMPH HAPYIICHUU IJIEKTPOCHAOKEHUS OT OJHOTO W3
HUCTOYHHUKOB ITUTAHUS [OIyCTUMBI TIEPEPBIBEI JIIEKTPOCHAOKEHUS Ha BpeMs, HEOOXOAMMOE st
BKITIOYCHHUSI PE3EPBHOTO MUTAHUS ACUCTBUSMH ISKYPHOTO IMEPCOHAJa WM BBIC3THON ONEepaTHBHOM
Opuranpl.

1.2.21. JIns 37€KTPONPHUEMHUKOB TPETHEH KAaTETOPHU JICKTPOCHA0KEHIE MOXKET BBHIOIHATHCS OT
OITHOTO WCTOYHWKA THTAHWS TPH YCIOBUHU, YTO ITEPEPBIBHI MIIEKTPOCHAOKEHU, HEOOXOIMMEBIE IS
PEMOHTa WJIM 3aMEHBI TIOBPEXKICHHOTO 3JIEMEHTA CHUCTEMBI JJIEKTPOCHAOKEHHS, HEe TpPEBBIIAOT 1
CYTOK.

ypOBHl/l U peryjimpoBaHue HANMPHKCHUS, KOMIICHCALIUA peaKTHBHOﬁ MOIIIHOCTH

1.2.22. Jlnst 3MeKTpUYECKHX CeTeH CIeAyeT NpeayCMaTpPHBAaTh TEXHUYECKHE MEPOIpPHUATHS IO
o0ecIieueHNI0 KauecTBa 3JIEKTPUIECKON SHeprun B cooTBeTcTBUH ¢ TpeboBanusamu 'OCT 13109.

1.2.23. VYcrpolicTBa peryJMpoBaHHs HANpsDKCHHS JOJDKHBI —oOeclieuuBaTh IOAJEep)KaHHe
HalpsDKEHUsT Ha IIMHAX HanpsbkeHueM 3-20 kB aneKTpocTaHUMH W NOJACTaHLUMM, K KOTOPBIM
MPUCOCIUHEHBl PACHpPENENUTEIbHBIE CETH, B Ipeaenax He Hmwke 105 % HOMHUHAIBHOTO B IEPHOX
HanOOJBIINX HAarpy3ok U He BbIme 100% HOMUHAIBHOTO B IEPHO]] HAMMEHBIINX HArpy30K 3THUX CETEH.
OTKJIOHEHHS OT YKa3aHHBIX YPOBHEW HAIPSHKEHUS JOJDKHBI OBITH 00OCHOBAHBI.

1.2.24. Beibop 1 pa3MemieHne YCTPOUCTB KOMICHCAIINH PEAKTUBHOW MOIIHOCTH B JEKTPHUECKUX
CETSIX MPOU3BOIATCA UCXOIS M3 HEOOXOIMMOCTH oOecredeHns: TpebyeMoil MPOoIyCcKHOM cCiocOOHOCTH
CeTH B HOPMAQJIBHBIX W TIOCJI€aBApUHHBIX pPEXHMMaxX NpPU IOANCPKAHUH HEOOXOIUMBIX YPOBHEU
HAaIpsDKEHUS U 3aI1acOB YCTOHYUBOCTH.

T'maBa 1.3
BBIBOP [TPOBOJJHUKOB 11O HATPEBY, SJKOHOMUYECKOM
INJIOTHOCTHU TOKA 1 I10 YCJIOBHUSIM KOPOHBI

OBJIACTBb IIPUMEHEHUA

1.3.1. Hacrosimas rmaBa IlpaBui pacmpocTpaHsieTcss Ha BBIOOP CEUCHHH 3JICKTPHUCCKUX
MPOBOJTHUKOB (HEH30JIMPOBAHHBIE M H30JIMPOBAaHHBIC MPOBOAA, KaOedW W INWHBI) IO HArPEBY,
IKOHOMHUYECKON TUIOTHOCTH TOKA U 110 YCJIOBHSM KOPOHBL. Eciy ceueHue MpoBOHMKA, ONPEICICHHOE
M0 ATHM YCJIOBHSIM, HOJIy4aeTCsl MEHbBILIE CEYCHUsI, TPEOYEeMOTo 10 APYTUM YCJIOBHSIM (TepMUUECKas U
JNIEKTPOJMHAMUYECKAsT CTOMKOCTh MpH Tokax K3, moTepu M OTKIOHEHUS HANPSHKCHUS, MEXaHUIECKas
MPOYHOCTh, 3allUTa OT MEPErpy3KH), TO JOJDKHO TPUHUMATHCS HAWUOOJIBIIEe ceueHHe, Tpedyemoe
STHMH YCIOBHUSIMH.

BbIBOP CEYEHUI ITPOBOJHUKOB 10 HATPEBY

1.3.2. TlpoBomHUMKH JI00Or0 Ha3HAYECHUs JOJDKHBI YJOBJIETBOPSTH TPEOOBAHHMSM B OTHOIICHHU
MPEJeIBFHO JOMYCTUMOTO HarpeBa ¢ y4eTOM HE TOJBKO HOPMATIBHBIX, HO U ITOCIICaBapUIHBIX PEKUMOB,
a TaKkXKe PeKUMOB B MIEPUOJ PEMOHTA M BO3MOXKHBIX HEPAaBHOMEPHOCTEH paclpe/ieieHus TOKOB MEXTY
JIMHUSIMU, CEKIMSAMH IIUH U T. 1. [Ipu mpoBepke Ha HArpeB MPUHUMAETCS IOJIY4aCOBOW MaKCHMYyM
TOKa, HAUOOJIBIIINN U3 CPEITHUX MOJYYACOBBIX TOKOB JAHHOT'O 3JICMEHTA CETH.

1.3.3. Ilpu  mNOBTOPHO-KPATKOBPEMEHHOM ¥  KPAaTKOBPEMEHHOM  pEKHMaX  PaOOTHI
JJIEKTPOIIPHEMHUKOB (C OOIIel MIHUTENbHOCTHI0 IHKIa 10 10 MHH W UIMTENFHOCTBIO pabodero



nepuosia He Oojee 4 MUH) B KaueCTBE PAcUETHOTO TOKa [yl MPOBEPKH CEYEHUS MPOBOJHHKOB IO
Harpesy CliellyeT IPUHUMATh TOK, IPUBEJCHHBIHN K JUTUTEIbHOMY pexumy. [Ipu aTom:

2 2
1) st METHBIX MPOBOJJHUKOB CEYEHUEM JI0 6 MM , a ISl ATFOMUHHUEBBIX IPOBOJAHUKOB 110 10 MM
TOK MPUHUMAETCS KaK IS YCTAHOBOK C JUTUTEIEHBIM PEXKIMOM PabOTHI;

2
2) Ui MEIHBIX MPOBOJHUKOB CEYeHHEM Ooiiee 6 MM , a JUlsl aJFOMUHHMEBBIX IIPOBOJIHUKOB OoJjiee

2
10 MM  TOK ompenensercs YMHOXKEHHEM JIOMyCTHMOrO MJIMTENLHOr0 ToKa Ha KO3 (uumeHTt

0,875/ T,, T .,
,Te = ™® - BRIpOKEHHAs! B OTHOCUTEJBHBIX €IMHUIIAX JUTUTEIbHOCTh Pabovero nepuojaa
(HpOJIOJ'DKI/lTeJ'II)HOCTI) BKJIFOYCHHA IO OTHOIICHUIO K IMPOJOJIKUTCIIBHOCTHU HHKﬂa).

1.3.4. JInst KpaTKOBPEMEHHOTO PEXHMa Pa0OTHI C JITUTEIHLHOCTHIO BKIIFOUCHHS HE Ooiee 4 MUH |
nepeprIBaMy MEXIY BKIIOUEHUSAMH, JOCTaTOYHBIMH JUI OXJIAXKICHHUS TPOBOJHUKOB J0 TEMIIEpaTypPhI
OKpY’KaloIIe cpeibl, HanOOIbIINe AOMYCTHMBIE TOKH CIEAYeT OMpPENeNsTh M0 HOpMaM IOBTOPHO -
KpaTkoBpeMeHHOoro pekuma (cm. 1.3.3). Tlpu anuTeabHOCTH BKIIIOYCHHs Oojice 4 MUH, a TAaKKe MPU
nepephiBaX HEAOCTATOYHOW TUTCIBHOCTH MEXKIY BKIFOUCHHSIMH HAMOOJBIINE JOMYCTHMEIC TOKU
CIIeIyeT ONpeAesaTh KaK I YCTAHOBOK C [UTUTEIEHBIM PEXIMOM PabOTHI.

1.3.5. Ina xabeneit HanpsoxkerneM 10 10 kB ¢ OymakHOH HpONMMTAaHHON H3OJSAIMEH, HECYIINX
HATrPy3KH MEHbBIC HOMHHAJIBHBIX, MOXET JOIYCKAThCsl KPATKOBPEMEHHAs MEperpyska, yKa3aHHas B
tabm. 1.3.1.

1.3.6. Ha mepmon NUKBHAANWHN IIOCICABAPUHHOTO pPEKUMa IS Kabelel ¢ MONMHITHICHOBOM
M30JsILMel pomyckaeTcs neperpyska a0 10%, a s kabeneil ¢ MOJMBUHUIXJIOPUAHON H30JISIIHEH 0
15% HOMUHAJBHOW Ha BpeMsi MaKCUMYMOB Harpy3KH MpPOJODKUTENBHOCTBIO He Oosiee 6 4 B CYTKH B
TEYCHHE S5 CyT., €CIM Harpy3ka B OCTaJbHBIC IEPHOABI BPEMEHH JTUX CYTOK HE IIPEBBIIIACT
HOMHUHAJIbHOM.

Ha mepumon nukBHanuu TOCIeaBapUMHOTO peXMMa Ui Kabenel HampspkenneM 1o 10 kB ¢
OyMa)kKHOM HM3OJIAIMEH OMYCKAITCS MEePerpy3KH B TEUYEHUE 5 CYT. B Mpeleiax, YKa3aHHBIX B TaOlI.
1.3.2.

Tabéauua 1.3.1. lonycTumMasi KpaTKOBpeMeHHAas MeperpysKa s KadeJieil HanpsizkeHHeM 10
10 xB ¢ 6ymaskHo#i NpOoNUTAHHON M30JaAHe

Koaddumuent npensapurensHoii | Bun npoknanku Jomyctumast eperpy3ka 1o OTHOIICHHIO K
Harpy3KH HOMHUHAJILHOH B TCUEHUE, U

0,5 1,0 3,0

0,6 B 3emiie 1,35 1,30 1,15

B Bo3nyxe 1,25 1,15 1,10

B tpybax (B 3emie) 1,20 1,0 1,0

0,8 B 3emite 1,20 1,15 1,10

B Bo3nyxe 1,15 1,10 1,05

B tpy6ax (B 3emie) 1,10 1,05 1,00

Taoduuua 1.3.2. lonycTumMas Ha Nepuo] JUKBUIALUH NOCTeaBAPUITHOr0 pexKuMa neperpys3Ka
Js1 kaleneii HanpskeHneM 10 10 kB ¢ 6ymaxkHoii n3onsauuei

Koaddrmment Bun npoknaaku Honyctumas neperpy3ska 1o OTHOILEHHUIO K
HpeABapUTEIbHON HATPY3KH HOMHUHAJIbHOU MPH JJIUTENbHOCTH MAKCUMYMa,
1 3 6
0,6 B zemie 1,5 1,35 1,25
B Bo3myxe 1,35 1,25 1,25
B tpybax (B 3emie) 1,30 1,20 1,15
0,8 B zemne 1,35 1,25 1,20
B Bo3myxe 1,30 1,25 1,25
B tpy0ax (B 3emiie) 1,20 1,15 1,10

Jlnist kaGenbHBIX JIMHNHN, HAaXOJSIUXCS B AKCILTyaTanuu Oosee 15 jer, meperpy3ku JOIKHBI OBITH
noHmkeHs! Ha 10%.

[eperpyska xabenpHbIX TUHUHA HanpsokeHneM 20-35 kB He momyckaercs.

1.3.7. TpeOoBaHus K HOPMaJIBHBIM Harpy3kaMm M IIOCI€aBapUHHBIM Ieperpy3kaMm OTHOCSTCA K
Ka0eJsIM ¥ yCTaHOBJICHHBIM Ha HUX COEANHUTENILHBIM U KOHIIEBBIM My(TaM M KOHIIEBBIM 3aJIeIKaM.




1.3.8. HyneBble pabo4ne MpOBOJHUKU B YETHIPEXIIPOBOAHON CHCTEME TpeX(a3HOro TOKa JOJDKHBI
MMETh POBOIUMOCTH He MeHee 50% mpoBoxuMocTH (a3HBIX NPOBOJAHUKOB; B HEOOXOANMBIX CIIydasx
OHa JoJDKHA OBITH yBenmmdeHa 10 100% npoBoguMocTs (ha3HBIX TPOBOIHHUKOB.

1.3.9. Ilpu ompeneneHWH OOMyCTUMBIX [UINTENBHBIX TOKOB sl KaOened, HEM3OJUPOBAHHBIX H
M30JIMPOBAHHBIX MTPOBOJIOB M LIMH, & TAKXKE JJISl )KECTKUX U TMOKUX TOKOIIPOBOIOB, ITPOJIOKEHHBIX B
cpene, Temreparypa KOTOpPOH CYyIIECTBEHHO OTJIMYaeTcs OT mpuBeaeHHod B 1.3.12-1.3.15 u 1.3.22,
CIIeIyeT IPUMEHATh KO (OUIMEeHTHI, PUBEIeHHbBIE B Ta0I. 1.3.3.

Tabuuna 1.3.3. llonpaBoynbie kK03 PUITEHTHI HA TOKH A5 KaleJeil, HeM30JIMPOBAHHBIX U
H30/IMPOBAHHBIX IPOBO/IOB M IIIMH B 3aBHCHMOCTH OT TeMIIePaTypPhbl 3¢MJIH H BO31yXa

YcnoBHas Hopmuposannas ITonpaBounbie K03 (GUIMEHTHI HA TOKH IIPY pacyeTHO! TeMreparype cpesl, °C
TeMIeparypa cpeasl, | Temneparypa xui, °C | -5u 0 +5 | +10 [ +15 | +20 | +25 | 430 | +35 [ +40 [ +45 | +50
°C HUKE
15 80 1,14 { 1,11 | 1,08 | 1,04 | 1,00 | 0,96 | 0,92 [ 0,88 | 0,83 ] 0,78 | 0,73 | 0,68
25 80 1,24 | 1,20 | 1,17 | 1,13 | 1,09 | 1,04 [ 1,00 | 0,95 | 0,90 | 0,85 [ 0,80 | 0,74
25 70 1,29 | 1,24 | 1,20 | 1,15 | 1,11 | 1,05 | 1,00 [ 0,94 | 0,88 | 0,81 | 0,74 | 0,67
15 65 1,18 | 1,14 | 1,10 | 1,05 | 1,00 | 0,95 | 0,89 [ 0,84 | 0,77 | 0,71 | 0,63 [ 0,55
25 65 1,32 { 1,27 | 1,22 | 1,17 | 1,12 | 1,06 | 1,00 [ 0,94 | 0,87 | 0,79 | 0,71 | 0,61
15 60 1,20 | 1,15 | 1,12 | 1,06 | 1,00 | 0,94 | 0,88 ]| 0,82 0,75 0,67 | 0,57 | 0,47
25 60 1,36 | 1,31 | 1,25 | 1,20 | 1,13 | 1,07 | 1,00 [ 0,93 | 0,85 | 0,76 | 0,66 | 0,54
15 55 1,22 | 1,17 | 1,12 | 1,07 | 1,00 | 0,93 | 0,86 [ 0,79 | 0,71 | 0,61 | 0,50 [ 0,36
25 55 141 (1,35 ( 1,29 | 1,23 | 1,15 | 1,08 | 1,00 [ 0,91 | 0,82 ] 0,71 | 0,58 | 0,41
15 50 1,25 | 1,20 | 1,14 | 1,07 | 1,00 | 0,93 | 0,84 | 0,76 | 0,66 | 0,54 | 0,37 | -
25 50 1,48 | 1,41 ] 1,341 1,26 ] 1,18 | 1,09 | 1,00 {0,89]0,78 [ 0,63 ] 0,45 | -

JTOIYCTUMBIE JJUTEJBHBIE TOKH JJISI IPOBOJOB, IIHYPOB U KABEJEM C
PE3MHOBOM WJIA IIVIACTMACCOBOM U30JISIIIUEN

1.3.10. JomycTrMble IIUTETBHBIE TOKH U TPOBOJOB C PE3UHOBOM WM IONHBUHWIXIOPUIHON
M30JIAIINEH, ITHYPOB C PE3MHOBON M30JIALIMEH 1 Kabenel ¢ pe3sMHOBOW HMIIH IJIACTMACCOBOM M30JIIIIHEH
B CBHMHIIOBOM, NMOJMBUHHUIXJIOPUJIHONW U PE3WHOBOW 00oJiouKax mpuBezeHs! B Tada. 1.3.4-1.3.11. Oun
IPUHATHL A1 TEMIEpaTyp: KU +65, okpyxkaroero sozayxa +25 u zemnu + 15°C.

IIpn omnpexneneHHM KOJIMYECTBA MPOBOJOB, TPOKIAIBIBAEMBIX B OXHOH Tpybe (mmm >Kui
MHOTOKIJIBHOTO TPOBOJHHKA), HYJIE€BOW pabouMii TMPOBOJHHUK HYETHIPEXIIPOBOAHOW CHCTEMBI
Tpex(dazHoro TOKa, a TaKkkKe 3a3eMJIIONIME M HyJIEBblE 3alIMTHBIE NPOBOJHUKM B pacdeT He
NPUHUMAIOTCSI.

Jannsie, comepxarmmecs B Tadn. 1.3.4 u 1.3.5, cuemyer NMpUMEHATh HE3aBUCHMO OT KOJIMYECTBA
Tpy0 ¥ MecTa MX IMPOKJIAAKH (B BO3AYXE, MEPEKPHITHAX, PyHIaMEHTaX).

JlonycTuMmble AJMTENBHBIE TOKH Ul NPOBOAOB M Kalele, MpoJoKeHHbIX B Kopo0ax, a Takke B
JIOTKax ITy4KaMH, JOJDKHBI TIPUHAMATBCS: ISl TPOBOJOB - 1o Tabn. 1.3.4 u 1.3.5 xak m1g npoBooB,
MIPOJIOKEHHBIX B TpyOax, mms kabemedt - mo Tabm. 1.3.6-1.3.8 kak anms kaOenel, MpOJIOKEHHBIX B
Bo3xyxe. IIpn KomMuecTBE OHOBPEMEHHO HArpy>KEHHBIX IPOBOIOB O0Jiee YETHIPEX, MPOJIOKEHHBIX B
TpyDax, kopobax, a Takke B JOTKAaxX Iy4KaMH, TOKH JUIsi IPOBOJIOB JOJDKHBI NIPUHUMATHCS 110 TaOJI.
1.3.4 n 1.3.5 Kak Uil IPOBOJOB, NPOJIOKEHHBIX OTKPHITO (B BO3IYXE), C BBEJACHHEM CHIDKAIOIINX
kodpdumuentoB 0,68 g 5 u 6; 0,63 mis 7-9 u 0,6 s 10-12 mpoBOAHUKOB.

Ji1st IpoBOIOB BTOPUYHBIX LETIEH CHIDKArONe KO3 GUIUESHTH! HE BBOISTCSI.

Tabéauua 1.3.4. lonmycTuMblii JJIMTeIbHBIH TOK JJI5 MPOBOJI0B U IIHYPOB € Pe3HHOBOI 1
MOJTMBHHUJIXJIOPHIHOM H30/s1Heli ¢ MeIHBIMHU KHIAMU

Ceuenue Tok, A, 1y1si IPOBOJIOB, MPOJIOKEHHBIX
TOKOIIPOBOASAIIEH | OTKPBITO B OJIHOM TpyOe
KITBI, MM” IIByX OJHO- [ TPEX OJHO- | YeTHIPEX OJHO- | OITHOTO JIBYX- OITHOTO
KIIBHBIX | JKHIIBHBIX KIJTBHBIX KIITBHOTO Tpex-
JKHIIBHOI'O
0,5 11 - - - - -
0,75 15 - - - - -
1 17 16 15 14 15 14
1,2 20 18 16 15 16 14,5
1,5 23 19 17 16 18 15




2 26 24 22 20 23 19
2,5 30 27 25 25 25 21
3 34 32 28 26 28 24
4 41 38 35 30 32 27
5 46 42 39 34 37 31
6 50 46 42 40 40 34
8 62 54 51 46 48 43
10 80 70 60 50 55 50
16 100 85 80 75 80 70
25 140 115 100 90 100 &5
35 170 135 125 115 125 100
50 215 185 170 150 160 135
70 270 225 210 185 195 175
95 330 275 255 225 245 215
120 385 315 290 260 295 250
150 440 360 330 - - -
185 510 - - - - -
240 605 - - - - -
300 695 - - - - -
400 830 - - - - -

Taéauna 1.3.5. lonycTuMBbIii JJIMTEIbHBIA TOK AJ15 IPOBOJIOB ¢ Pe3NHOBOM H
NOJIMBHHUJIXJIOPHIHOM H30J1sI1Mel ¢ aJJIOMUHUEBBIMH KHJIAMH

CeucHue Tok, A, U151 IPOBOJIOB, NPOJIOKEHHBIX
TOKONPOBOASIIEH | OTKPBITO B OJIHOH TpyOe
JKUJIBI, MM JIBYX OJTHO-|TpEeX OJHO-| YETBIPEX OJAHO- |OAHOIOABYX-|OQHOI0 TPEX-
JKWJIBHBIX | JKMJIBHBIX JKHJIbHBIX JKWJIBHOTO | JKUJIBHOTO
2 21 19 18 15 17 14
2,5 24 20 19 19 19 16
3 27 24 22 21 22 18
4 32 28 28 23 25 21
5 36 32 30 27 28 24
6 39 36 32 30 31 26
8 46 43 40 37 38 32
10 60 50 47 39 42 38
16 75 60 60 55 60 55
25 105 85 80 70 75 65
35 130 100 95 85 95 75
50 165 140 130 120 125 105
70 210 175 165 140 150 135
95 255 215 200 175 190 165
120 295 245 220 200 230 190
150 340 275 255 - - -
185 390 - - - - -
240 465 - - - - -
300 535 - - - - -
400 645 - - - - -

Taéauna 1.3.6. lonycTuMbIi JJIMTeIbHBIA TOK A1 MPOBO0OB ¢ MEIHBIMH KHJIAMU C
Pe3MHOBOI 30/ 1Hel B MeTANLINYECKNX 3aIIUTHBIX 000/1049KaxX 1 Kaleeil ¢ MEAHBIMHU KUJIAMH
¢ Pe3UHOBOI M30JIsilMell B CBUHIOBOI, TOJMBHHUJIXJIO0PUIHON, HAHPUTOBON WJIM Pe3NHOBOM
000/104Ke, OPOHUPOBAHHBIX M HEOPOHUPOBAHHBIX

Ceuenne Tok *, A, 1y MPOBOAOB M Kabenei
TOKOIIPOBOJISAIICH | OJTHOKHIBHBIX | JIBYXOKHJIBHBIX | TPEXIKHIbHBIX
JKHIIBI, MM TPU IPOKJIAJIKE
B BO3JyX€ | B BO3/IyX€ | B 3emiie | B BO3lyX€ | B 3EMIIE




1,5 23 19 33 19 27
2,5 30 27 44 25 38
4 41 38 55 35 49
6 50 50 70 42 60
10 80 70 105 55 90
16 100 90 135 75 115
25 140 115 175 95 150
35 170 140 210 120 180
50 215 175 265 145 225
70 270 215 320 180 275
95 325 260 385 220 330
120 385 300 445 260 385
150 440 350 505 305 435
185 510 405 570 350 500
240 605 - - - -

* Toku OTHOCSTCS K IPOBOJAM U KaOesiM Kak ¢ HyJIeBOM XKUJIOH, Tak U 6e3 Hee.

Tabéauua 1.3.7. lonycTuMblii JJMTeIbHBIH TOK /1A KadeJieil ¢ aJIIOMUHUEBBIMH KMJIaMU €

pe3nn030ﬁ HJIH IJT

acTMAaccoBOil U30/sIlUeil B CBUHIIOBOM, MOJMBUHUJIXJIOPUIHON U Pe3MHOBOM
000/10YKaX, OPOHUPOBAHHBIX U HEOPOHUPOBAHHBIX

Ceuenne Tok, A, mst kabeneit
TOKOHpOBOHﬂIJ_[el‘/II OAHOXXHUJIIBbHBIX | JBYXKUJIbHBIX | TPCXIKNUJIbHBIX
JKIUTBI, MM MIPH IPOKJIAIKE
B BO3[yXe | B BO3JyXe | B 3eMIie | B Bo3ayxe | B 3emie
2,5 23 21 34 19 29
4 31 29 42 27 38
6 38 38 55 32 46
10 60 55 80 42 70
16 75 70 105 60 90
25 105 90 135 75 115
35 130 105 160 90 140
50 165 135 205 110 175
70 210 165 245 140 210
95 250 200 295 170 255
120 295 230 340 200 295
150 340 270 390 235 335
185 390 310 440 270 385
240 465 - - - -

HpI/IMe'-IaHI/Ie. I[OHyCTPIMBIe JUIMTECIIBHBIE TOKU JJI1 YETBIPEXKUIIbHBIX KaOeJiel ¢ mIacTMaccoBoi H30HﬂL[PIeﬁ

Ha HaNpsDKeHUE 0
kod¢hdunentom 0,92.

Taoaunnma 1.3
CpeIHNX IIHYPOB,

1 xB wmoryr BeIOMpaTbcs mo TaGn. 1.3.7, kak Ul TPEX>KWIBHBIX KaOeyied, HO ¢

.8. JlomycTuMBIii JJMTeJbHBIH TOK JJIfl IePEeHOCHBIX HIJIAHTOBBIX JIerKHX U
NEePEeHOCHBIX HJIAHTOBBIX THKeJbIX Kadeeil, IAaXTHbIX THOKUX HIJIAHTOBBIX,

MPOKEKTOPHBIX Kaleseil u NMEPEHOCHBIX MPOBOAOB ¢ MEIHBIMH KUJIAMH

Ceuenne Tok *, A, 175 IIHYPOB, TPOBOIOB U Kabenen
TOKOIIPOBOASALIEH
KUIIBL, MM OI[HO)KI/IJII)HLIX| JIBYXOKAJIBHBIX | TPEXIKUITBHBIX

0,5 - 12 -

0,75 - 16 14

1,0 - 18 16

1,5 - 23 20

2,5 40 33 28
4 50 43 36




6
10
16
25
35
50
70

65
90
120
160
190
235
290

55 45
75 60
95 80
125 105
150 130
185 160
235 200

* TokH OTHOCATCS K LIIHYpaM, IPOBOJAM U KaOelsiM ¢ HyJIeBOH JKHJIOH 1 Oe3 Hee

Tabauna 1.3.9. {lonycTUMBIii JUINTENbHBIN TOK JJ5 IEPEHOCHBIX HIJIAHTOBBIX ¢ METHBIMH
JKHJIAMM C Pe3MHOBOI n3oasnuel kadesei A5 TopgonpeanpusaTuii

Ceyenne Tok *, A, s xaberneit HarpspkeHEEM, KB
TOKOIPOBOSIIEH

KITBI, MM” 0,5 | 3 | 6
6 44 45 47
10 60 60 65
16 80 80 85
25 100 105 105
35 125 125 130
50 155 155 160
70 190 195 -

* TokH OTHOCATCS K KaOeIsIM ¢ HyJIeBOH KmIol u 0e3 Hee.

Tabauua 1.3.10. JlonycTuMBbIi JJUTeJbHBIA TOK ISl HIJIAHTOBBIX € MEAHBIMM KUJIAMH €
Pe3MHOBOI H30aAMUeH Kadeel NI NepeBHAKHBIX 3JIeKTPONPHEMHHKOB

Ceuenne Tok *, A, nns xabeneri | Ceuenue TokonpoBoasimein | Tok *, A, ans kabenei
TOKOINPOBOASALIEH HanpsbkeHueMm, kB JKUJIbIL, MM’ HarpsbKkeHueMm, kB
SKHJIBL, MM 3 6 3 6
16 85 90 70 215 220
25 115 120 95 260 265
35 140 145 120 305 310
50 175 180 150 345 350

* Toku OTHOCSTCS K KaOelsiM ¢ HyJIeBOH XUJIoH u 6e3 Hee.

Ta6aunma 1.3.11. JlonycTUMBII AMATEJbHBIN TOK /sl IPOBOAOB C MEIHBIMH KUJIAMH C
pe3MHOBOI 30 1uel A5 dIeKTpupuupoBaHHoro Tpancnopra 1,3 u 4 kB

Ceuenne Tok, A Ceuenne Tok, A Ceuenne Tok, A
TOKOMPOBOSAIIEH TOKOINPOBOASIIEH Kb, TOKOMPOBOSAIIEH
JKUJIBI, MM’ MM’ JKUJIBL, MM
1 20 16 115 120 390
1,5 25 25 150 150 445
2,5 40 35 185 185 505
4 50 50 230 240 590
6 65 70 285 300 670
10 90 95 340 350 745

Tabéauua 1.3.12. CHrzkaommii ko3¢ GunueHT 1J1s1 MPOBOAOB U Kadeieid,
NMPOKJIAIbIBaeMbIX B KOP0OOax

Cnocob

KonngecTBo mponoxeHHBIX
IIPOBOZIOB M Kabenei

CHMXAIOMUH KOAPPHUIUEHT I IPOBOJIOB,
MTUTAFOIIUX




MPOKJIAIKA | OJHOKHJIBHBIX | MHOTOXHIBHBIX OT/CIIbHBIC TPYIIIIBI
JJIEKTPOIIPUEMHHUKH |  DIIEKTPONPUESMHHUKOB U
¢ K03(h(HUITMEHTOM | OTHENTBbHBIC IPUEMHUIKH C
HCTIOJIB30BAHUS JI0 KO3 PHUITHEHTOM
0,7 ucnob3oBanus ooiee 0,7
MHOrociIonHo - Jo 4 1,0 -
U IIyYKaMHU
2 5-6 0,85 -
3-9 7-9 0,75 -
10-11 10-11 0,7 -
12-14 12-14 0,65 -
15-18 15-18 0,6 -
OIHOCIIOMHO 2-4 2-4 - 0,67
5 5 - 0,6

1.3.11. JlomycTuMBIe [UTHTENBbHBIC TOKU IUIS TIPOBOOB, MIPOJIOKEHHBIX B JIOTKAX, TIPU OTHOPSTHOM
MPOKIaJKe (HE B My4Kax) CIeLyeT NPUHUMATbh, KaK Ul IPOBOIOB, IPOJIOKEHHBIX B BO3AYyXE.

JlonycTuMmble JUIMTENbHBIE TOKH JJIsi IPOBOIOB U Kalelei, MpoKiIaabiBaeéMbIX B KOPOOax, ciaeayeT
npuHUMaTh 1o Tabur. 1.3.4-1.3.7 Kak 111 OAMHOYHBIX IIPOBOJIOB U Kabelleil, MpoJIoKEeHHBIX OTKPHITO (B
BO3/yX€), C IPUMEHEHNEM CHIKAIOMNX K03 puinenToB, ykazaHHbix B Tabm. 1.3.12.

[Ipu BBIOOpPE CHMXKAOMMX KOI(PPUIMEHTOB KOHTPOJbHBIE W pEe3epBHBIE MPOBOAA M Kabernu He
YUUTBIBAIOTCSL.

JONYCTUMBIE JJIMTEJBHBIE TOKH JJ151 KABEJIEM C BYMAKHOM
MPONIUTAHHOM M3O0JIAIAENA

1.3.12. [domycTuMmble ANUTENBHBIE TOKHW IS KaOened HampspkeHHeM 1o 35 kB ¢ msomsmueit w3
MPONHUTAHHON KaOenbHOM OymMard B CBUHIIOBOW, aTIOMHHHEBOM MM ITONMBUHIIXIOPUIHOW 000T0UYKE
MPUHATHI B COOTBETCTBHH C JIOMYCTHUMBIMU TEMIIEPATyPAMH KT KaOeJIei:

HomunanbHoe HanpsixeHue, kB . . . Ho3 6 10 20u3s
Jomyctumast TemmnepaTypa xuisl kabems, °C ............... +80 +65 +60 +50

1.3.13. Ins kabenelt, NpoJIOKEHHBIX B 3eMJI€, JIOIyCTUMBIE JUIMTENIbHbIE TOKH MPUBEJICHBI B TA0I.
1.3.13, 1.3.16, 1.3.19-1.3.22. OHu npuHSTHI U3 pacdeTa MPOKIAAKHA B TpaHiee Ha riryoure 0,7-1,0 m
He Oonee omHOro Kabens mpu Temmeparype 3emiu +15°C u ynensHOM compoTuBiIeHHH 3emiun 120
cm-K/Br.

Ta6auna 1.3.13. JlonycTUMBIH AMUTEIbHBII TOK 1J18 Kadeseil ¢ MeTHBIMH KUJIAMH €
OyMaskHOii mMponuTaHHO# MacIokaHH(OJIHHO U HecTeKaloIeld MaccaMu H30sAIUeld B
CBHHIIOBOIi 000/104Ke, MPOKJIAIbIBA€MbIX B 3eMJIe

Ceuenue Tok, A, st kabeneit
TOKOIPOBOJSIIECH | OMHOXMIIBb | IBYXKHIIb- | TPEX:KUIIBHBIX HANpPshKEHHEM, KB YEeThIPEX
SKHJIBL, MM HeIX 10 1 kB | HBIX 10 1 KB no3 6 10 KUIBHBIX 10 1 kB

6 - 80 70 - - -

10 140 105 95 80 - 85

16 175 140 120 105 95 115
25 235 185 160 135 120 150
35 285 225 190 160 150 175
50 360 270 235 200 180 215
70 440 325 285 245 215 265
95 520 380 340 295 265 310
120 595 435 390 340 310 350
150 675 500 435 390 355 395
185 755 - 490 440 400 450
240 880 - 570 510 460 -
300 1000 - - - - -
400 1220 - - - - -




500 1400 - - - - -
625 1520 - - - - -
800 1700 - - - - -

Taoauna 1.3.14. JlonycTUMBIH ANUTeIbHbII TOK A/ Kadeseil ¢ MEJHBIMHU KUJIAMH €
OyMaxHOii mponuTaHHO# MacaokaHU(OJILHON U HecTeKaloleld MaccaMu U30asUel B
CBHHILIOBOIi 000J104Ke, MPOKJIAILIBAEMbIX B BOJI€

Ceuenne Tok, A, st kabeneit
TOKOIIPOBOISAIICH TPEX)KWIBHBIX HaNpsDKeHHEeM, KB YETBIPEXKHIITBHBIX
JKHJIBI, MM o 3 6 10 mo 1 kB
16 - 135 120 -
25 210 170 150 195
35 250 205 180 230
50 305 255 220 285
70 375 310 275 350
95 440 375 340 410
120 505 430 395 470
150 565 500 450 -
185 615 545 510 -
240 715 625 585 -

Ta6auua 1.3.15. fonycTuMblii 1JUTeIbHBIH TOK 1JIs1 Kadeseil ¢ MeTHBIMU KUJIAMU €
OyMa:KHO# NpONMTAHHOMH MacaoKaHU(OJIbHOI U HecTeKaloIell MaccaMu U30JIsIIMel B
CBUHIIOBOIi 000/109Ke, MPOKJIATLIBAEMBIX B BO3TyXe

Ceuenunie Tok, A, 1u1s xabeneit
TOKOTIPOBOISAMICH OJTHO- JIBYX- TPEXKWIBHBIX HanpspkeHueM, KB YeThIpeX-
JKIIIBL, MM JKHIIBHBIX 10 | JKHAJIBHBIX JI0 JKHIIBHBIX 10 1 KB
1 xB 1 xB 1o 3 6 10
6 - 55 45 - - -
10 95 75 60 55 - 60
16 120 95 80 65 60 80
25 160 130 105 90 85 100
35 200 150 125 110 105 120
50 245 185 155 145 135 145
70 305 225 200 175 165 185
95 360 275 245 215 200 215
120 150 415470 320375 285330 | 250290 240 270 260 300
185 525 - 375 325 305 340
240 610 - 430 375 350 -
300 720 - - - -
400 880 - - - -
500 1020 - - - -
625 1180 - - - -
800 1400 - - - -

Taoauna 1.3.16. lonycTuMblii AJUTEIbHBINA TOK /151 Kalesel ¢ aJIOMUHHEBbIMH KHJIAMHU C
OyMa:KHO# NpOoNMTAHHOMH MacaoKaHU(OJIbHOI U HecTeKaloIell MaccaMu U30J1sIMeil B
CBHHIIOBOI WM aJJIOMUHUEBOI 000J104Ke, MPOKJIAIBLIBAEMbIX B 3eMJIe

Ceyenne Toxk, A, mist kabenei
TOKOTIPOBOJISIICH HKILTBI, MM | OHOKHIIBHBIX JIBYXOKHJIBHBIX | TPEXJKWIBHBIX | YCTBIPEXKUITLHBIX
no 1 kB 1o 1 kB HanpsbkeHueM, KB o 1 kB
nmo3| 6 10
6 - 60 55 - - -
10 110 80 75 60 - 65
16 135 110 90 80 | 75 90




25 180 140 125 | 105 | 90 115
35 220 175 145 | 125 | 115 135
50 275 210 180 | 155 | 140 165
70 340 250 220 | 190 | 165 200
95 400 290 260 | 225 | 205 240
120 460 335 300 | 260 | 240 270
150 520 385 335 | 300 | 275 305
185 580 - 380 | 340 | 310 345
240 675 - 440 | 390 | 355 -
300 770 - - - - -
400 940 - - - - -
500 1080 - - - - -
625 1170 - - - - -
800 1310 - - - - -

Tabauua 1.3.17. lonycTuMblii AJUTeIbHBIA TOK 1J151 Kalesel ¢ aJJIOMUHHEBbIMHM KMJIAMHU C
OyMaskHOii mponuTaHHO# MacioKkaHH(OJIHHON U HecTeKaloIeld MaccaMu U30sAIUeld B
CBHHLIOBOI1 000J104Ke, IPOKJIA/ILIBAEMbIX B BOJie

Ceuenne Tox, A, mst kabeneit
TOKOITPOBOISIIICH TPEX)KUIBHBIX HaNpsDKeHHEM, KB YCTBIPEXIKUITbHBIX
JKHJIBI, MM o 3 6 10 no 1 kB
16 - 105 90 -
25 160 130 115 150
35 190 160 140 175
50 235 195 170 220
70 290 240 210 270
95 340 290 260 315
120 390 330 305 360
150 435 385 345 -
185 475 420 390 -
240 550 480 450 -

Ta6auna 1.3.18. lonycTuMblii AJUTEIbHBIA TOK /151 Kalesel ¢ aJIOMUHHEBbIMH KHJIaAMHU C
OyMa:KHO# NpOoNMTAHHOMH MacaoKaHU(OJIbHOI U HecTeKaloIell MaccaMu U30J1sIMeil B
CBUHIIOBOI HJIV aJJIOMHHHEBO 000JI0YKe, MPOKJIATLIBAEMBbIX B BO3IyXe

CeueHue Toxk, A, nus kabenei
TOKOIPOBOJASIICH | OAHOKWIBHBIX | ABYXXKIJIBHBIX | TPEXKIIbHBIX HAIpsHKCHUEM, KB YETHIPEXKMIBHBIX
JKUJIBI, MM o 1 kB 1o 1 kB no3 6 10 no 1 kB

6 - 42 35 - - -

10 75 55 46 42 - 45
16 90 75 60 50 46 60
25 125 100 80 70 65 75
35 155 115 95 85 80 95
50 190 140 120 110 105 110
70 235 175 155 135 130 140
95 275 210 190 165 155 165
120 320 245 220 190 185 200
150 360 290 255 225 210 230
185 405 - 290 250 235 260
240 470 - 330 290 270 -
300 555 - - - - -
400 675 - - - - -
500 785 - - - - -
625 910 - - - - -
800 1080 - - - - -




Tabuuna 1.3.19. JlonycTuMBIii AIATEIbHBIN TOK I/l TPEX:KMIIBHBIX Ka0eJeil HanpszkeHHeM 6

IMPOKJIAIBIBAEMBIX B 3€MJI€ H BO3AyXe

KB ¢ MeIHBIMM KHJIaMM ¢ 00eJHEHHONIPONMTAHHOM M30/1silMel B 0011eil CBUHIIOBOM 000/104Ke,

Ceuenne Toxk, A, 111 kabenei Ceuenne Toxk, A, mis xabenei
TOKOHpOBOI{HU.leﬂ HpOJ’IO)KeHHbIX TOKOHpOBOHﬂIJ.[eﬁ KUJIbI, nponomeHme
KUIIBL, MM’ B 3eMJie | B BO3ayXe MM’ B 3eMIIE B BO3JlyXe
16 90 65 70 220 170
25 120 90 95 265 210
35 145 110 120 310 245
50 180 140 150 355 290

Tabauua 1.3.20. lonycTuMbli AJMTeIbHBIH TOK 1JIs1 TPEX:KMJIbHBIX KaleJieill HanpsikeHueM 6
KB ¢ a;IloMHHUEBBIME KHJIAMH ¢ 00eTHEHHONPONMUTAHHOMN U30/151Heil B 001ell CBHHIIOBOI
000/104Ke, IPOKJIAIbIBAEMbIX B 3eMJIe U BO3IyXe

Ceuenue Tok, A, mis kabenei Ceuenne Tok, A, mst kabeneit
TOKOIPOBOJIAIIEH JKIIIbI, MTPOJIOKEHHBIX TOKOIPOBOIAIIEH MPOJIOKEHHBIX
MM2 B 3€MJIC B Bo3)1yxe KUJIbI, MM2 B 3€MJIC B BO3}:[yXe
16 70 50 70 170 130
25 90 70 95 205 160
35 110 85 120 240 190
50 140 110 150 275 225

Tadauua 1.3.21. JlonycTUMBIIH ATUTEJbHBIN TOK /151 Kaleseil ¢ 0TAeJIbHO OCBUHIOBAHHBIMH
MeIHBIMH KMJIAMH ¢ OyMasKHOI MPONUTAHHON MacJoKkaHN(OIBHOI U HecTeKaoLIeil MaccaMu
U30JIA 1M ell, MPOKIAbIBAEMBIX B 3eMJIe, BOJe, BO31yXe

Ceuenue Tok, A, IUTsl TPEX>KWIBHBIX Kabesel HanpshKeHneM, KB
TOKOIIPOBOAALIECH 20 35
KUIIBL, MM MIPY POKJIAJIKE
B 3eMJIe | B BoJie | B Bo3yXe | B 3emiie | B BOJie | B BO3/AyXe

25 110 120 85 - - -
35 135 145 100 - - -
50 165 180 120 - - -
70 200 225 150 - - -
95 240 275 180 - - -
120 275 315 205 270 290 205
150 315 350 230 310 - 230
185 355 390 265 - - -

Tabéauua 1.3.22. JlonycTUMBIH ATUTEIbHBIN TOK 1J151 Kabesell ¢ 0TAeJIbHO OCBUHIOBAHHBIMH
AJTIOMUHUEBbIMM KIUJIAMH ¢ OyMaKHOH NPONUTAHHON MACJOKAHU(]OJIBLHOH M HecTeKaKoLel
MaccaMM M30JIsIIiel, MPOKIAAbIBAeMbIX B 3eMJe, BOJe, BO3AyXe

CeueHue Tok, A, U TpEeX KWIbHBIX Kabenel HanpsbkeHueM, kB
TOKOIIPOBOSAIIICH 20 35
JKHITBL, MM’ IpH NPOKIAaKe
B 3eMJIC | B Boze | B BO3AyXe | B 3emiie | B BoJe | B BO3lIyXxe

25 85 90 65 - - -
35 105 110 75 - - -
50 125 140 90 - - -
70 155 175 115 - - -
95 185 210 140 - - -
120 210 245 160 210 225 160
150 240 270 175 240 - 175




185 | 275 | 300 | 205 | - | - | - |

Tab6umna 1.3.23. [lonpaBo4Hsblii KO3Q(GHUIUEHT HA JONMYCTUMBIH JUINTEIbHbIA TOK 115
Kka0eJieil, MPOJIOKEHHBIX B 3eMJIe, B 3aBUCHMOCTH OT y/IeJIbHOI0 CONPOTHBJICHUS 3eMJIH

XapaxkTepucTuka 3eMJIu VY nenvHoe [ToripaBouHBI
CONPOTHUBIIEHHE | KOIPPUIIEHT
cM-K/Bt

Tlecox BnaxxHOCTBIO Oojiee 9% IecYaHO-TIMHUCTAs I10YBa 80 1,05
BIIAXKHOCTBIO Oonee 1%
HopmanbHble TOYBa W TIECOK BIAXHOCTBIO 7-9%, mecuaHo- 120 1,00
IJIMHUACTAS II0YBa BIAXXHOCTBIO 12-14%
Ilecox BmakHOCTBIO Oosiee 4 m MeHee 7%, TNECUYAHO-TIMHHUCTAS 200 0,87
IT0YBa BJIAXKHOCTBIO 8-12%
Tlecok BinaxHOCTBIO 10 4%, KAMEHHCTAs II0YBa 300 0,75

[Ipu yaensHOM CONPOTHBICHUHM 3eMiTd, oTianyaromemcs oT 120 cmK/BT, HE00X0 MO K TOKOBBIM
Harpys3Kam, yKa3aHHBIM B YIIOMSHYTBIX paHee TaOJuIax, NPUMEHSTh MONpPaBOYHbIE KOA(PQUIHEHTHI,
yKazaHHbIe B Ta0m. 1.3.23.

1.3.14. [lna xaGeneil, MpOJIOKEHHBIX B BOJE, JOMYCTHUMBIE JIUTEIbHBIE TOKH IPUBEACHBI B TAOI.
1.3.14,1.3.17, 1.3.21, 1.3.22. Ouu npuHATHI U3 pacueTa TemnepaTypsl Boasl +15°C.

1.3.15. Ina xaGeneid, NpoJOXKEHHBIX B BO3JyXe, BHYTPH M BHE 3JIaHWH, NpH JIOOOM KOJIMYECTBE
Kabeneil u Temrepatype Bo3ayxa +25°C HONMyCTHMEIE IINTENbHBIE TOKH MpUBEACHB B Ta0bm. 1.3.15,
1.3.18-1.3.22, 1.3.24, 1.3.25.

1.3.16. JlonmycTiMBIe JUIMTENbHBIE TOKU ISl OJMHOYHBIX KaOesel, NpOKJaJbIBacMbIX B TpyOax B
3emile, JIOJDKHBI TIPUMHUMAThCS Kak JUIs TeX J>Ke KaOelel, INpOKIaAbIBaEMBbIX B BO3IYyXE, IPH
TeMIIepaType, paBHOHW TeMIepaType 3eMIIH.

Taonauua 1.3.24. JlonycTuMblii 1JUTEIbHBIH TOK 1JIS1 OTHOKHJILHBIX KaleJieil ¢ MeIHoi
JKMJ101 ¢ OyMaskKHOM MPONMUTAHHON MacJOKAHM(OJILHOM M HecTeKaKlIel MaccaMu U30JisII[Uel B
CBHUHIIOBOI1 000J104Ke, HEOPOHMPOBAHHBIX, MPOKJIAbIBAEMbIX B BO3/IyXe

Ceuenne Tok *, A, st xabernelt HarpspkeHEEeM, KB
TOKOIPOBOSIIEH

SKFITBI, MM’ o 3 20 35
10 85/- - -
16 120/- - -
25 145/- 105/110 -
35 170/- 125/135 -
50 215/- 155/165 -
70 260/- 1857205 -
95 305/- 220/255 -
120 330/- 245/290 240/265
150 360/- 270/330 265/300
185 385/- 290/360 285/335
240 435/- 320/395 315/380
300 460/- 350/425 340/420
400 485/- 370/450 -
500 505/- - -
625 525/- - -
800 550/- - -

* B uncnurene ykazaHbl TOKU U1 Kabesel, paclooKeHHBIX B OJHO IJIOCKOCTH C PAaCCTOSIHUEM B CBETY 35-
125 mm, B 3HaMeHarene - Ui Kabenel, pacinoia0KeHHBIX BIUIOTHYIO TPEYTOIbHUKOM.

1.3.17. Ilpm cMemaHHOW TpOKJIanKe KaOemell MOMyCTHMBIC JUIMTENBHBIE TOKH OJDKHBI
MPUHUMATHCS IS y9acTKa TPAcChl ¢ HAMXY MM YCIOBUSAMH OXJIQXKICHHS, €CITU JJIHHA ero 6omee 10
M. PexoMeHryeTcs NpuMEeHsTh B YKa3aHHBIX CITydasx KaOeJIbHbIe BCTABKH OOJIBILETO CEUSHUSI.



1.3.18. Ilpm mnpoxiasKke HECKOJBbKHX KabOened B 3emie (BKIOYas MPOKIAAKY B TpyOax)
JONYCTHMBIE JUTUTENBHBIE TOKM IOJDKHBI OBITh yMEHBLIEHBI ITyTEM BBEJICHUS KO3(D(HUIMEHTOB,
MpHUBEJCHHBIX B Ta0I. 1.3.26. [Ipu 3TOM He JOIKHBI yUUTHIBATHCSA PE3ePBHBIC KaOEIH.

[Ipoknanka HeCKOMBKMX Kabenel B 3emile C pacCTOSHUIMU Mex Ty HUMHU MeHee 100 MM B cBeTy He
pPEKOMEeHAyeTCs.

1.3.19. [lns Macio- ¥ ra30HaroJHEHHBIX OJJHOKWIBHBIX OPOHHPOBAHHBIX Kalelnei, a Takke Ipyrux
Kabenell HOBBIX KOHCTPYKIHH JOIYCTHMBIC JUIMTENbHBIE TOKHM YCTaHABIMBAIOTCS 3aBOAAMH-
U3rOTOBHUTEIISIMH.

1.3.20. JomycTHUMbIC UIMTENBbHBIC TOKH Ui KaOesel, MpOKIaabIBacMbIX B OJIOKaX, CIIEAyeT
OIIPEJIETIATH 10 SMIMPHYECKOH (opmylie

I =abcl,
)

rae Iy - MOMyCTHMBIA JJUTENBHBIA TOK UL TPEXKWIbHOTO Kabems Hampspkenuem 10 xB ¢
MEIHBIMH WM QIIOMHHUEBBIMH KHJIaMH, ompenensieMblid no tabm. 1.3.27; a- xoadduument,
BbIOMpaeMblii 1o Taby. 1.3.28 B 3aBUCHMOCTH OT CEYEHHsS M PACIHOJIOKeHUsi Kabens B Oioke; b-
K03 pHIHEHT, BEHIOMpaEeMBIi B 3aBUCHMOCTHU OT HATIPSKEHUS KaOes:

HomunansHoe HamnpsikeHue kaodens, kB Jo3 6 10
Koadpdumwment b ........ 1,09 1,05 1,0

€ - koa(huireHT, BLIOUPAEMbIN B 3aBUCHMOCTH OT CPEIHECYTOUHOM 3arpy3KU BCEro OIIOKa:

1 0,85 0,7
CpenHecyTo4Has 3arpy3ka SCP-CYT [ Suow .

Koapuuuenr € 1 1,07 1,16

Tabauua 1.3.25. JlonmycTUMBbI JJUTEJbLHBIH TOK IS OHOKUJILHBIX KaleJieil ¢
ATIOMHMHHUEBOI JKMJI0H ¢ OyMaKHOI IPONUTAHHON MacJOKaHU(OJIbHOI H HecTeKkalomeil
MaccaMM M30Jisiliell B CBUHLOBOM WJIM aJI0MMHHMEBOH 000/104Ke, HeOPOHMPOBAHHBIX,
NMPOKJIAAbIBAEMbIX B BO31yXe

Ceuenne Tok *, A, nns xabenedt HanpspKeHUEM, KB
TOKOINPOBOASALIEH

JKUIIBL, MM’ 10 3 20 35
10 65/- - -
16 90/- - -
25 110/- 80/85 -
35 130/- 95/105 -
50 165/- 120/130 -
70 200/- 140/160 -
95 235/- 170/195 -
120 255/- 190/225 185/205
150 275/- 210/255 205/230
185 295/- 225/275 220/255
240 335/- 245/305 245/290
300 355/- 270/330 260/330
400 375/- 285/350 -
500 390/- - -
625 405/- - -
800 425/- - -

* B yncnuTene ykazaHbl TOKH A7 KaOesei, pacoyIoxKEeHHBIX B O/IHOH IUIOCKOCTH C PAacCTOSHHEM B CBETYy 35-
125 MM, B 3HaMeHaTeENE - 17151 Kabeleil, pachoNoKeHHBIX BILIOTHYIO TPEYTOJIbHUKOM.

Tabauna 1.3.26. [lonpaBounblii K03GPUUHEHT HA KOJMYECTBO padoTal0IMX Kadeei,
JIeKANIUX PS/IOM B 3emiie (B TpyOax ujm 6e3 Tpyo)

PaccrosaIe Mex Ty KabemsMu B cBeTy, MM | KoaddunmeHT npu konmyecTBe kKabemnei
1L 23|45 6




100 1,00] 0,90 0,85]0,80]0,78| 0,75
200 1,00 0,92 0,87 (0,84 ]0,82| 0,81
300 1,00 0,930,90|0,87]086| 0,85

Tab6auna 1.3.27. JlonycTUMBIH AMUTeIbHBbII TOK 1/ Kadeqeil, KB ¢ MeqHBIMH HJIH
ATIOMHHMEBBLIMH JKHJIAMH ceyenuem 95 MMZ, NPOKJIA/ILIBAEMBIX B 0J10KaX
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Ta6auua 1.3.28. lonpapounblii ko3(pduuuent ¢ Ha ceyenue Kadess



CeyeHHE TOKOPOBOISIIECH Koaddunuent s HoMepa kaHasia B 0J0Ke
JKHJTBL, MM> 1 2 3 4
25 0,44 0,46 0,47 0,51
35 0,54 0,57 0,57 0,60
50 0,67 0,69 0,69 0,71
70 0,81 0,84 0,84 0,85
95 1,00 1,00 1,00 1,00
120 1,14 1,13 1,13 1,12
150 1,33 1,30 1,29 1,26
185 1,50 1,46 1,45 1,38
240 1,78 1,70 1,68 1,55

PesepBHBIC Kabenn AOmMycKaeTcs NMPOKIAAbIBATh B HE3aHyMEPOBAHHBIX KaHaJlax OJIOKa, €clIM OHM
paboTaroT, Korja paboune Kabeln OTKIIOUEHBI.

1.3.21. JlonycTuMmble JUIMTENbHBIE TOKW JUIS KaOesel, NMpOKIaAblBAeMbIX B JBYX HapaulelIbHBIX
6s0KaX OAMHAKOBOW KOH(HIYypalMu, JOJDKHBI YMEHBIIATHCS IyTEM YMHOXEHHUS Ha KOd(QUIMEHTHI,
BBIOMpaeMbIe B 3aBUCHMOCTH OT PACCTOSIHUSI MEXIy OJIOKaMu:

PaccrosHue Mexay 610kamMu, MM 500 1000 1500 2000 2500 3000
KoadpdummeHr ......... 0,85 0,89 0,91 0,93 0,95 0,96

JAOIIYCTHUMBIE JJIMTEJIBHBIE TOKHA AJIs1 HEU30JIMPOBAHHBIX
IMPOBOJIOB 1 IIUH

1.3.22. [lomycTuMble ATUTEIbHBIE TOKH JAJIS HEW30JIMPOBAHHBIX NPOBOJOB M OKpAIIEHHBIX IIHH
npuBefeHbl B Tabm. 1.3.29-1.3.35. OHu npuHATH U3 pacyera JAOMYyCTHMON TEMIIEPAaTyphl X Harpesa
+70°C npu Temnepatype Bo3ayxa +25°C.

Jns monbIx amroMuHHEBBIX MpoBoxoB Mapok [TAS5S00 u ITA600 momycTUMBIA UIMTENBHBIA TOK
CleyeT NIPHHUMATh:

Mapxka npoBoJa ......... ITA500 [Ta6000
Tox, A oo 1340 1680

1.3.23. [Ipu pacrosioxeHUH NIMH MPSIMOYTOJILHOTO CEUSHHUs IUIallMs TOKH, IIPUBE/ICHHBIE B TA0J.
1.3.33, momKHBI OBITH YMEHBIICHBI Ha 5% M1 IKMH ¢ muprHOU mooc 10 60 MM u Ha 8% I MIUH C
MIUPHUHOH 1o10C OoIee 60 MM.

1.3.24. Tlpu BBIOOpE IMMH OONBIIMX CEYCHUH HEOOXOIUMO BHIOMpPATh HanOOJee SKOHOMHUYHBIE 110
YCIIOBUSIM TIPOIYCKHO# CIIOCOOHOCTH KOHCTPYKTHBHBIE PELICHHUs, 00ECIeYHBaIOIie HauMEHBILIUE
J00aBOYHBIE MMOTEPU OT MOBEPXHOCTHOTO 3(pdexra U 3pdexTa OIM30CTH U HAWITYUIIHE YCIOBHS
OXJIKICHUS (YMEHBIIEHHE KOJIWYECTBA IMOJOC B IaKeTe, palMOHAIbHAS KOHCTPYKIMS IaKeTa,
NpUMEHEHHe PO(UIBHBIX IUH U T.I1.).

Tab6umna 1.3.29. JlonycTUMBIH JIATEJbHBIA TOK JJI51 HEH301UPOBAHHBIX
nposoaos no 'OCT 839-80

Howmunansnoe | CeueHue Tok, A, 1J1s1 IPOBOJIOB MAPOK
ceuenne, | (amommnmit/ | AC, ACKC, ACK,ACKI1 | M [AuAKII| M [ AuAKN
Yy cranb), My BHE BHYTPH BHE TIOMELICHUI | BHYTPH MOMEILEHHH
TOMEIIEHNH | TOMeIeHu
10 10/1,8 84 53 95 - 60 -
16 16/2,7 111 79 133 105 102 75
25 25/4,2 142 109 183 136 137 106
35 35/6,2 175 135 223 170 173 130
50 50/8 210 165 275 215 219 165
70 70/11 265 210 337 265 268 210
95 95/16 330 260 422 320 341 255
120/19 390 313 485 375 395 300
120 120/27 375 -
150/19 450 365 570 440 465 355
150 150/24 450 365
150/34 450 -




185/24 520 430 650 500 540 410
185 185/29 510 425

185/43 515 -

240/32 605 505 760 590 685 490
240 240/39 610 505

240/56 610 -

300/39 710 600 880 680 740 570
300 300/48 690 585

300/66 680 -
330 33027 730 - - - - -

400/22 830 713 1050 815 895 690
400 400/51 825 705

400/64 860 -

500/27 960 830 - 980 - 820
500 500/64 945 815
600 600/72 1050 920 - 1100 - 955
700 700/86 1180 1040 - - - -




Tabéuuna 1.3.30. JonycTUMBIH AMUTEJbLHBIN TOK JJIS1 IIHH KPYIJIOro U TPY04aTOro ce4eHui

Juamerp, Kpyribie muHbl Menubie TpyObI AJTIOMHHHUEBBIE TPYOBI CrasbHbIe TPyOBI
MM Tox *, A Buyrpennnii | Tox, A | Bayrpennuit | Tokx, A | Ycnosubiii | Tonumna | HapyxHsrit IlepemenHblii TOK, A
MeJHbIC | alIOMHHHEBBIE | U HapyXHBIH U Hapy>KHBII MIPOXOJ], MM | CTEHKH, MM | JHaMeTp, MM | 6e3 pa3pesa | C IPOJOIBHEIM
JIMaMeTpPhl, MM JIMaMeTpPhl, MM pazpesoM
6 155/155 120/120 12/15 340 13/16 295 8 2,8 13,5 75 -
7 195/195 150/150 14/18 460 17/20 345 10 2,8 17,0 90 -
8 235/235 180/180 16/20 505 18/22 425 15 3,2 213 118 -
10 320/320 245/245 18/22 555 27/30 500 20 32 26,8 145 -
12 415/415 320/320 20/24 600 26/30 575 25 4,0 335 180 -
14 505/505 390/390 22/26 650 25/30 640 32 4,0 423 220 -
15 565/565 435/435 25/30 830 36/40 765 40 4,0 48,0 255 -
16 610/615 475/475 29/34 925 35/40 850 50 4,5 60,0 320 -
18 720/725 560/560 35/40 1100 40/45 935 65 4,5 75,5 390 -
19 780/785 605/610 40/45 1200 45/50 1040 80 4,5 88,5 455 -
20 835/840 650/655 45/50 1330 50/55 1150 100 5,0 114 670 770
21 900/905 695/700 49/55 1580 54/60 1340 125 5,5 140 800 890
22 955/965 740/745 53/60 1860 64/70 1545 150 5,5 165 900 1000
25 1140/1165 885/900 62/70 2295 74/80 1770 - - - - -
27 1270/1290 980/1000 72/80 2610 72/80 2035 - - - - -
28 1325/1360 1025/1050 75/85 3070 75/85 2400 - - - - -
30 1450/1490 1120/1155 90/95 2460 90/95 1925 - - - - -
35 1770/1865 1370/1450 95/100 3060 90/100 2840 - - - - -
38 1960/2100 1510/1620 - - - - - - - - -
40 2080/2260 1610/1750 - - - - - - - - -
42 2200/2430 1700/1870 - - - - - - - - -
45 2380/2670 1850/2060 - - - - - - - - -

* B yncnuTtene npuBeaeHbl HATPY3KHU MIPU IEPEMEHHOM TOKE, B 3HAMEHATEIE - IPH OCTOSHHOM.

Tabauua 1.3.31. JlonycTUMBIH AMUTEIbHbIA TOK /ISl IIUH MPSAMOYT0JILHOI0 CeYeHHUs!

Pa3zmeppl, Mepanblie IIUHEB | ANIOMUHHEBBIE IITUHEI CrajabHBIC IIHHBI
MM Toxk *, A, npu KOJIMUYECTBE MOJIOC Ha MOJIIOC WK (azy Pa3mepsl, MM | Tok *, A
1 2 3 4 1 2 3 4
15x3 210 - - - 165 - - - 16x2,5 55/70
20x3 275 - - - 215 - - - 20x2,5 60/90
25x3 340 - - - 265 - - - 25x2,5 75/110
30x4 475 - - - 365/370 - - - 20x3 65/100
40x4 625 -/1090 - - 480 -/855 - - 25x3 80/120
40x5 700/705 -/1250 - - 540/545 -/965 - - 30x3 95/140
50x5 860/870 -/1525 -/1895 - 665/670 -/1180 -/1470 - 40x3 125/190
50x6 955/960 -/1700 -/2145 - 740/745 -/1315 -/1655 - 50x3 155/230
60x6 1125/1145 | 1740/1990 | 2240/2495 - 870/880 | 1350/1555 | 1720/1940 - 60x3 185/280



80x6 1480/1510 | 2110/2630 | 2720/3220 - 1150/1170 | 1630/2055 | 2100/2460 - 70x3 215/320

100x6 | 1810/1875 [ 2470/3245 [ 3170/3940 - 1425/1455 | 1935/2515 | 2500/3040 - 75x3 230/345
60x8 1320/1345 | 2160/2485 | 2790/3020 - 1025/1040 | 1680/1840 | 2180/2330 - 80x3 245/365

80x8 1690/1755 | 2620/3095 | 3370/3850 - 1320/1355 | 2040/2400 | 2620/2975 - 90x3 275/410

100x8 [2080/2180 | 3060/3810 [ 3930/4690 - 1625/1690 | 2390/2945 | 3050/3620 - 100x3 305/460
120x8 | 2400/2600 | 3400/4400 | 4340/5600 - 1900/2040 | 2650/3350 | 3380/4250 - 20x4 70/115
60x10 [ 1475/1525 | 2560/2725 | 3300/3530 - 1155/1180 | 2010/2110 | 2650/2720 - 22x4 75/125
80x10 | 1900/1990 | 3100/3510 | 3990/4450 - 1480/1540 | 2410/2735 | 3100/3440 - 25x4 85/140
100x10 |2310/2470 | 3610/4325 | 4650/5385 | 5300/6060 | 1820/1910 | 2860/3350 | 3650/4160 | 4150/4400 30x4 100/165
120x10 | 2650/2950 | 4100/5000 | 5200/6250 | 5900/6800 [ 2070/2300 | 3200/3900 | 4100/4860 | 4650/5200 40x4 130/220
50x4 165/270

60x4 195/325

70x4 225/375

80x4 260/430

90x4 290/480

100x4 325/535

* B unciautene TMPUBEACHBI 3HAYEHUS IIEPEMEHHOI'O TOKA, B 3HAMEHATEJIC - IIOCTOSIHHOT'O.




Tab6umna 1.3.32. JlonycTUMBIIH AIATEIbHBIA TOK JJI51 HCH30IUPOBAHHBIX OPOH30BBIX H
€Ta1e0POH30BBIX NIPOBOJIOB

IIpoBon | Mapxka npoBoja | Toxk *, A
Bpon3oBsIit B-50 215
B-70 265
b-95 330
Bb-120 380
B-150 430
B-185 500
b-240 600
B-300 700
CraneOpoH30BbIH BC-185 515
BC-240 640
BC-300 750
BC-400 890
BC-500 980

* TOKH JaHBI 151 GPOH3BI C YACTBHBIM COMPOTHBICHHEM Pa = 0,03 OM-MM*/M.

Tabauua 1.3.33. JlonycTuMblii JVIMTEJIBLHBII TOK [IJIsl HEH30JUPOBAHHBIX CTAJILHBIX IPOBO/I0B

Mapxka mposoga | Tok, A | Mapka nposoga | Tok, A
Co-3 23 c-25 60
[1CO-3,5 26 I1C-35 75
I1CO-4 30 I1C-50 90
ICO-5 35 IC-70 125
C-95 135

Ta6auna 1.3.34. JlonycTUMBIH AIUTEIbHbII TOK I/ YeTHIPEXNOJIOCHBIX IIHH ¢
pacnoJioKeHueM MOJI0C HO CTOPOHAM KBajapaTa (''moJiblii maker')

Pasmepsl, MM ITonepeunoe ceuenue Tok, A, Ha maKeT IMIUH

h | b h, H | 4eTbIpexmnogoCHOM IINHBI, MM MEIHBIX AITFOMHUHHUEBBIX
80 | 8 | 140 | 157 2560 5750 4550
80 [ 10 | 144 | 160 3200 6400 5100
100 8 | 160 | 185 3200 7000 5550
100 [ 10 | 164 | 188 4000 7700 6200
120 [ 10 | 184 | 216 4800 9050 7300




Tabuuna 1.3.35. JlonycTUMBI JJIATEIbHBI TOK JJISl IINH KOPO0YATOr0 CeYeHHs

b

-
I
wul |4 il
[1]
Pasmepsr, Mmm ITonepeunoe ceuenue Tok, A, Ha IBE IIMHBI
a b c 7 OJTHOM IIMHBI, MM MEIHBIC AIIFOMHHHUEBBIE
75 | 35 4 6 520 2730 -
75135 55| 6 695 3250 2670
100 45 | 45 | 8 775 3620 2820
100 | 45 6 8 1010 4300 3500
125 55 | 6,5 | 10 1370 5500 4640
150 65 7 10 1785 7000 5650
175 80 8 12 2440 8550 6430
200 90 10 | 14 3435 9900 7550
200 90 12 [ 16 4040 10500 8830
2251105 | 12,5 | 16 4880 12500 10300
250 115 | 12,5 | 16 5450 - 10800

BBIGOP CEYEHH A TPOBOJHUKOB IO SKOHOMMWYECKOM IVMIOTHOCTH TOKA

1.3.25. CeyeHnsi IpOBOJHUKOB JOJDKHBI OBITH IPOBEPEHBI 10 KOHOMHUYECKOH ILIOTHOCTH TOKA.

DKOHOMUYECKH ueﬂecoo6pa3Hoe CCUYCHUC S , MM2, OIMpPCACIACTCA U3 COOTHOUICHUA

S=—
J

3K
B

. J.
rac I . PpaCUYCTHbIM TOK B 4YaC MAaKCUMyMa 3HCPrOCUCTEMBI, A; °¢ - HOPMHPOBAHHOE 3HAYCHHUEC

SKOHOMHUYECKOM IMJIOTHOCTH TOKA, Avm” , JJIS 3aJIaHHBIX YCJIOBHI paOOThI, BEIOMpacMoOe Mo Taoll.
1.3.36.

CeueHre, TONyYeHHOE B pe3yJbTaTe YKa3aHHOTO pacyera, OKPYIISeTCS M0  ONMKauInero
CTaHOApTHOTO ce4eHus. PacdeTHBII TOK NpPUHUMAETCS Ui HOPMAJIBHOTO peXuMa paboThl, T. €.
yBEJIMYEHHUE TOKA B NOCICABAPUIHBIX U PEMOHTHBIX PEKUMAaX CETH HE YUUTHIBACTCS.

1.3.26. BeiOop ceueHuii MpoBOJOB JIMHHUK 3JIEKTpOIIEpeNayd MOCTOSHHOTO M MEPEMEHHOTO TOKa
HanpsbkeHneM 330 kB u BhIIe, a TakKe JIMHIUA MEKCHCTEMHBIX CBS3€H M MOIIHBIX )KECTKUX W THOKHX
TOKOIIPOBOJIOB, pabOTAIOIINX C OOJBIINM YHCIOM YacOB HMCIIOJIB30BAHMS MAaKCHMyMa, IPOU3BOIHUTCS
Ha OCHOBE TEXHMKO-3KOHOMHYECKHUX PacyeTOB.

1.3.27. VYBenuueHue KOJNMYECTBA JIMHUM WM LeNed CBepX HEOOXOAWMOro I0 YCIOBHAM
HAJICKHOCTH DJICKTPOCHAOKEHHUS B LENAX YIOBIETBOPEHHS SKOHOMHUYECKOH IUIOTHOCTH TOKa
MPOU3BOJIUTCS HA OCHOBE TEXHHUKO-DKOHOMHYECKOTo pacyera. [Ipy 3TOM BO M30eKaHWE YBEIUYEHHS
KOJINYECTBO JIMHUNA WM Ienel JOMyCKaeTcsl IBYKpaTHOE MPEBBIIIEHHE HOPMHPOBAHHBIX 3HAUCHWH,
NpUBENICHHBIX B Tabu. 1.3.36.

Ta6auna 1.3.36. JxoHoMH4YecKas IVIOTHOCTh TOKA

HpOBO,HHI/IKI/I DKOHOMUYECKas INIOTHOCTh TOKa, A/MMz, npu
YHCJIE YaCOB MCIIOJIB30BaAHUA MaKCUMYyMa Harpy3Kku
BTOJ

oonee 1000 | 6ostee 3000 6oisee 5000
110 3000 110 5000

HewuzonupoBaHHbIE IPOBO/A U IIIHHBI:
MEIHBIE 2,5 2,1 1,8




AIFOMUHHUEBBIE 1,3 1,1 1,0
Kabenn ¢ OymaxxHOH M NpoBOAa C PE3NHOBOH U
MOJINBUHUJIXJIOPUAHON U30JISILIMEN C )KUIIaMU:
MEIHBIMU 3,0 2,5 2,0
aJIOMHUHUEBBIMU 1,6 1,4 1,2
Kabenrm ¢ peswHOBOH M IJIaCTMAaccOBOH
HU30JISALUEN C KUIAMU:

MEIHBIMU 3,5 3,1 2,7
AJTIOMUHUEBBIMU 1,9 1,7 1,6

B TeXHHKO-3KOHOMHUYECKHX pacyeTax CJIeIyeT yYUTHIBATh BCE BIIOKEHHS B JIOTOJTHUTEIHHYIO
JUHAIO, BKITI0Yas 000pyIOBaHNE U KaMephl paclpeleIUTEIEHBIX YCTPOHCTB Ha 000WX KOHIIAX JIMHUM.
Cremyer Taxke IpOBEPATH LEIECO00Pa3HOCTh NOBBIIICHHUS HATPSHKCHUS JINHUH.

JlaHHBIMH YKa3aHUSIMH CJICIyeT PYKOBOJCTBOBATHCS TAKXKE MPU 3aMEHE CYIIECTBYIONIUX MTPOBOIOB
MPOBOJIAMH OOJIBIIICTO CCUCHHS WM TPH TPOKIAAKE IOMOJHHUTENBHBIX JHHUAN Ui 0OeCredeHUs
SKOHOMHUYECKOH IIOTHOCTH TOKA MPH POCTE HATPY3KH. B 3THX ciaydasx IOIHKHA YUUTHIBATHCS TAaKKe
MOJTHAsE CTOMMOCTB BCEX paboT 1Mo AEMOHTaXXy M MOHTaXXy 000py/IOBaHHS JTMHHUHU, BKJIIOYasi CTOUMOCTh
annapaToB ¥ MaTepHaJIoB.

1.3.28. IIpoBepke M0 SKOHOMHUYECKOH TNIOTHOCTH TOKA HE MOJJIeXKAT:

CETU TPOMBIIUICHHBIX NPEANPUATANR U COOPYXEHHH HampsskeHueM 1o 1 kB mpu uucie dacoB
MCTIOB30BaHUs MAKCUMyMa Harpy3ku npennpustai 1o 4000-5000;

OTBETBJICHUA K OTACJIbHBIM J3JICKTPOIIPUEMHHUKAM HaIPSKEHUEM 110 1 KB, a TaKXXE€ OCBCTUTCIIbHbIC
CETH MIPOMBIIUICHHBIX TPEANPHUITHHN, JKUIIBIX H 00NIECTBEHHBIX 3/IaHHI;

COOpHBIC INWHBI DJIIEKTPOYCTAHOBOK W OINMHOBKA B TIpeNeNax OTKPBITBIX M 3aKPBITHIX
pacnpeeNUTeNbHbIX YCTPOUCTB BCEX HANPSIKEHMI;

MPOBOJHHUKH, HAYIIHE K PE3UCTOPAM, IIyCKOBLIM peOocTaTam M T. II.;

CETH BPEMEHHBIX COOPYKCHHUH, a TAK)KE YCTPOICTBA CO CPOKOM CITYKOBI 3-5 JIeT.

1.3.29. Ipu nonp3oBanum Tabn. 1.3.36 HE0OXOANMO PYKOBOICTBOBATECS CIEIYIOIINM (CM. TaKXKe
1.3.27):

1. IIpu MakcuMyMe Harpy3kd B HOYHOE BpeMs SKOHOMHUYECKas IIIOTHOCTh TOKA YBEJIIMYUBAETCS Ha
40%.

2
2. JInst N30IMPOBaHHBIX IIPOBOTHUKOB CEYEHHEM 16 MM 1M MEHee SKOHOMHUYECKast INIOTHOCTh TOKa
yBennuuBaercs Ha 40%.
3. Jlns JMHUH OJMHAKOBOTO ceveHust ¢ ! OTBETBISIONMMUCS Harpy3KaMu SKOHOMHYECKAs

k k,
IUIOTHOCTh TOKa B Hayaje JMHUM MOXET ObITh yBEJMUEHAa B~ pas, MpUYeM ~ OIpeneNnsieTcs u3
BBIPAKCHUS

JIL
PNLL L I

1yl Lyl

rac " - Harpy3Kd OTAECIbHBIX YYAaCTKOB JIMHHUM, - JJIHMHBI OTACJIBHBIX

yuacTkoB muHum; L - monmas nymmHa muHmm.

4. Tlpu BHIOOpE CeueHMil MPOBOJHUKOB Ui MUTaHus /! OJHOTHIHBIX, B3aUMOPE3EPBUPYEMBIX
SJIEKTPOIIPHEMHHUKOB (HAIPUMEpP, HACOCOB BOAOCHAOKEHNUS, IPeOOpa30BATEIbHBIX arperaToB M T. I.),
U3 KOTOphIX M ONHOBpEMEHHO HAXOIATCSA B PabOTe, IKOHOMUYECKAS IIOTHOCTH TOKA MOXKET OBITh

. k k
YBEJIMYEHA POTUB 3HAYCHUH, IPUBEACHHBIX B Ta0n. 1.3.36,B ~” pa3, roe " paBHO:

ko= |

n

m .

1.3.30. Ceuenne mnpoogoB BJI 35 kB B cenbCkoil MECTHOCTH, MUTAIOLIUX [OHMKAIOIIKE
nonctaniuu 35/6 - 10 kB ¢ TpaHcdopmaTopamMu ¢ peryaHMpOBaHWEM HAINpPsDKEHHUS TOJ Harpy3KOM,
JOJDKHO BBIOMPAThCA MO0 SKOHOMHYECKOH TNIOTHOCTH TOKa. PacueTHyro Harpys3Kky Ipu BeIOOpEe CEUEHUH
MIPOBOJIOB PEKOMEHAyeTCs NPUHUMATh Ha IEPCIEeKTUBY B 5 JieT, cuuTas OT roja BBoxa BJI B
skciutyatanuto. s BJI 35 kB, npennasHadeHHBIX A pe3epBupoBaHus B ceTax 35 kB B cembckoit
MECTHOCTH, JOJDKHBI HPUMEHSTHCS MUHHMAIBHBIE IO JUINTEIBHO JAOIyCTUMOMY TOKY CEUCHHMS




MPOBOJIOB, UCXOJsl U3 OOECHEeUYeHUs] NMUTAHUS MMOTPEOUTENeH DIIEKTPOIHEPTHH B IMOCICaBAPUIHBIX U
PEMOHTHBIX peXHMaXx.

1.3.31. BriOOp 3KOHOMHYECKHX CEYECHHH IPOBOIOB BO3AYIIHBIX W JKWJI KaOCIbHBIX JIHHUM,
UMEIOIINX MPOMEXYTOUHBIE OTOOPBHI MOIIHOCTH, CIEXYET NMPOU3BOIAUTH JUIA KaXJOr0 M3 y4YacTKOB,
HCXO0Jd U3 COOTBETCTBYIOIIHMX PACUCTHBIX TOKOB YYaCTKOB. le/I 9TOM [Jid COCE€AHUX YYaCTKOB
JIOIYCKaeTcsl NMPUHUMATh OJMHAKOBOE CEYEHHE IPOBOJA, COOTBETCTBYIONIEE SKOHOMUYECKOMY IS
HanOosee MPOTSHKEHHOTO YYacTKa, €CIIM PAa3HUIA MEXKAY 3HAYEHHSIMH SKOHOMHUYECKOTO CEYECHUS Ul
3THX y4YaCTKOB HAXOJWTCS B Tpelenax OJHOW CTYNEHM IO IIKaje CTaHAapTHhIX cedeHHd. CedeHHs
MIPOBOJIOB HA OTBETBICHMAX AIMHOM 10 1 KM IpHHUMaIOTCA TakUMH ke, kak Ha BJI, ot xoTopoit
Npou3BOAMTCS OTBeTBieHME. [lpu Oousblueil JuIMHE OTBETBICHHS HKOHOMHYECKOE CEueHHE
OTIPEIETISIETCS IO PACUETHOM HAarpy3Ke 3TOTO OTBETBIICHHUS.

1.3.32. Jlna nwHUEA sSaekTporepenayn HanpspkeHueM 6-20 kB mpuBenennsle B Tabm. 1.3.36
3HAUYCHUA IIJIOTHOCTU TOKa HAOIMYCKACTCsA IMPUMEHATH JIMIIb TOrJa, KOI'Za OHWU HE BbI3bIBAIOT
OTKJIOHEHUS HANPSDKEHHS Yy NMPUEMHHUKOB JJIEKTPOSHEPTHH CBEPX IOIYCTUMBIX HPEAENOB C yYETOM
MPUMEHSAEMBIX CPEICTB PEryJIMPOBAHMS HANPSDKEHUS! M KOMICHCAIMN PEAaKTUBHOM MOIIHOCTH.

IMPOBEPKA IMPOBOJHUKOB I10 YCJIOBUAM KOPOHBI U PAJIMOITIOMEX

1.3.33. Ilpn nHanpspkernu 35 kB u Bbllle TPOBOJHHUKH JOJDKHBI OBITH MPOBEPEHBI 110 YCIOBHAM
00pa3zoBaHUsl KOPOHBI C YYETOM CPEIHETOJIOBBIX 3HAYEHHH IUIOTHOCTH M TEMIEpaTyphl BO3AyXa Ha
BBICOTE PACIOJIOKEHHA MAaHHOM 3IIEKTPOYCTAaHOBKM HAJ YPOBHEM MODsS, NPHUBEAECHHOTO pajuyca
MPOBOJIHUKA, & TAKKe KOA(PPHUIUEHTA HETNIaAKOCTH IIPOBOTHUKOB.

ITpn sToM HamOombIIass HANPSHKEHHOCTh MO Yy IOBEPXHOCTH JIIOOOTO M3 IPOBOJHHKOB,
OTIpeZIeTICHHas IIPH CPeAHEM SKCIUTYaTallMOHHOM HANpsDKEHHUH, TOJDKHA ObITh He Ooinee 0,9 HawanbpHOU
HAIpPSDKEHHOCTH DJIEKTPUUYECKOTO MOJISI, COOTBETCTBYIOILEH MOABICHHUIO O0IIE KOPOHBI.

IIpoBepky creayeT NpoBOAUTE B COOTBETCTBUU C JCHCTBYIOIIMMH PYKOBOAAIINMHU yKa3aHUSAMU.

Kpowme Toro, 111 IpoBOJHUKOB HEOOXO0MMa MPOBEPKA 110 YCIOBUAM JOIMYCTUMOI'O YPOBHS
pagronoMex OT KOPOHBI.

T'maBa 1.4
BbIBOP 3JIEKTPUUECKUX AIIIIAPATOB U IPOBO/IHUKOB
110 YCJIOBHUSAM KOPOTKOI'O 3AMBIKAHUS

OBJIACTb IPUMEHEHUA

1.4.1. Hacrosimmast rnaBa IIpaBui pacnpocTpaHseTcs Ha BBIOOp M NpHMEHEHHe 110 ycioBusM K3
3JIEKTPUUYECKUX allapaTroB U MPOBOJHUKOB B 3JEKTPOYCTAHOBKAaX MEPEMEHHOro Toka yactoroit 50 'y,
HalpspKeHUEM 10 | Beime 1 xB.

OBIIUE TPEBOBAHUA

1.4.2. Tlo pexumy K3 nomxHbI npoBepsThes (MCKIt0YeHus cM. B 1.4.3):

1. B anextpoycraHoBkax Baiie 1 kB:

a) 3JIEKTPUYECKHE alapaTrhl, TOKOIIPOBOAbI, Ka0EIN U APYrHe MPOBOIHHKH, a TAKXKE OMOPHBIE U
HECyIIe KOHCTPYKLUH JJIsl HUX;

0) BO3OYLIHBIC JIMHWM OJJIeKTporiepenayn npu ynapHom toke K3 50 kA u Oomee st
MpeIyIpexACHUS CXJIECTBIBAHMSI IPOBOIOB MPU JTUHAMUYECKOM JeiicTBUU TOKOB K3.

Kpome Toro, anst mMHUNA C pacuIeTIEHHBIMH IPOBOJAMHU JIOJDKHBI OBITH IIPOBEPEHBI PACCTOSHHUS
MEXKAY pPaclopKaMH PpacUICIUIEHHBIX IPOBOAOB IJIsI HPEAYNPEXICHUS IMOBPEXKACHHUS PACIOPOK U
IIPOBOJIOB NPH CXJIECTHIBAHUU.

IMIpoBoga BJI, oOopynoBaHHBIE YyCTPOWCTBAMH  OBICTPOAEHCTBYIOLIETO aBTOMATHYECKOTO
MOBTOPHOTO BKJIFOUECHUS, CIIEAYET IPOBEPATH U HA TEPMUUECKYIO CTOMKOCTB.

2. B anexrpoycraHoBkax a0 | kB - TonbKO pacnpenenuTenbHbIE MUThI, TOKOMPOBOABI U CHIIOBBIE
mkagsl. Tpanchopmarops! Toka 1o pexxumy K3 He mpoBepsiroTesi.

AnmnapaTsl, KOTOpble IPeJHAa3HAYEeHbI Ul OTKJIOYeHHs: TOKOB K3 unan Moryt mo ycioBusiM cBoeit
paboTHl BKIIOYAaTh KOPOTKO3aMKHYTYIO IIEIb, JOJDKHBI, KpPOME TOro, 00JagaTh CIIOCOOHOCTBIO
MPOMU3BOAUTH TU ONEPALIUH IIPU BCEX BO3MOXKHBIX TOKax K3.

Croiixkumu npu Tokax K3 sBmsrorcs Te ammapaTbl M HPOBOJHHUKH, KOTOpBIE INPH PacCUETHBIX
YCIIOBHSIX BBIIEPKHBAIOT BO3ACHCTBUS ITUX TOKOB, HE OJBEPrasich dJIEKTPUUECKUM, MEXaHUYECKUM U



MHBIM pa3pylleHHsM Wid JAedopMalysM, MPEISTCTBYIOIIMM WX JalbHeWlIed HOpMalbHOU
9KCIUTyaTalH.

1.4.3. Tlo pesxumy K3 npu HanpspkeHnn Beime 1 kKB He mpoBepsroTes:

1. AnmapaTbl W TPOBOJHMKH, 3AlIWIICHHBIE IUIABKUMH MPENOXPAaHUTENSIMH C BCTaBKaMU Ha
HOMHUHAJIbHBIA TOK 70 60 A, - 110 3JIEKTPOJUHAMUYECKONH CTOMKOCTH.

2. Anmaparsl ¥ TPOBOJHHKH, 3aIlMIICHHbIE IIABKUMH HPEJIOXPAHUTEISIMH HE3aBUCHMO OT HX
HOMHMHAJILHOT'O TOKA U THUIA, - 10 TEPMUYECKON CTOHKOCTH.

Ilenb cunTaeTcs 3alUICHHON TUIAaBKUM IIPEJOXPAHUTEIIEM, ECIIH €T0 OTKIIOYAoIas ClIoCOOHOCTh
BbIOpaHa B COOTBETCTBUHM C TpeOoBaHWAMU HactosmuxX [IpaBuii M OH CHOCOOCH OTKIIFOYHUTH
HaUMEHBIINH BO3MOXHBIA aBapUIHBIN TOK B JAHHOM LIETIH.

3. IIpoBogHMKN B LENAX K MHAMBUAYAIbHBIM 3JEKTPONPHEMHHKAM, B TOM YHCIIE K IIEXOBBIM
TpanchopmaTopaMm 00IIeH MOMIHOCTRIO 10 2,5 MB-A u ¢ BeicmiuM Hanpspkenuem g0 20 kB, ecnu
COOJTI0/IEHBI OTHOBPEMEHHO CIIEYIOIUE YCIOBHSL:

a) B OJIGKTPUYECKOW WM TEXHOJIOTMUECKOH YacTH NpeaycMOTpeHa HeoOXoquMasi CTENeHb
pEe3epBUPOBAHMS, BHIIOIHEHHOTO TaK, YTO OTKJIIOYEHHE YKa3aHHBIX MIEKTPOIPUEMHUKOB HE BBI3BIBACT
paccTpoiCcTBa TEXHOJIOTHYIECKOTO IPOoLECCa;

0) noBpexaeHue mpoBoAHMKa pu K3 He MOXKeT BbI3BaTh B3phIBA WIIN 110Kapa;

B) BO3MOYKHA 3aMEHa MPOBOIHUKA 0€3 3HAUNTEIIbHBIX 3aTPyIHEHUH.

4. TIpoBOOHMKM K WHAMBHUIYaIbHBIM O3JEKTPONPHEMHHUKAM, YyKa3aHHBIM B M. 3, a TaKkke K
OTACTBbHBIM HEOONBIINM PpAaCIpElCIUTEIbHbBIM IIyHKTaM, €CIM TaKHe JJIEKTPONPHEMHHUKH U
pacnope€acanTC/IbHbIC IMTYHKTBI ABJIAIOTCA HCOTBCTCTBCHHBIMU IO CBOEMY HAa3HAYCHHUIO U €CJIN JId HUX
BBITIOJTHEHO XOTs OBl TOJIBKO YCIIOBHE, IPUBEJCHHOE B II. 3, 0.

5. TparchopmaTops! Toka B mermsix 1o 20 kB, nurarommx TpaHchOopMaTOpsl WK PEaKTHPOBAHHBIC
JIMHAH, B CIIy4asX, KOTAa BEIOOp TpaHC(HOPMATOPOB TOKa 1O yciaoBusM K3 TpeOyeT Takoro 3aBBIIICHUS
Kk03((ULKEHTOB TpaHC(hOPMAIMK, IPH KOTOPOM HE MOXXET OBbITh oOecrieueH HeoOXOIUMBIH Kilacc
TOYHOCTH NPUCOEANHEHHBIX N3MEPUTENBHBIX NPHOOPOB (HapuMep, PACUETHBIX CYETYNKOB); TIPH ATOM
Ha CTOPOHE BBICHIETO HANpPSDKEHUS B IIETISX CHJIOBBIX TPaHC(OPMATOPOB PEKOMEHIyeTcs H30erath
MpUMEHEeHHsT TpaHCPOPMATOPOB TOKa, HE CTOMKMX K ToKy K3, a mpubopsl yuera peKoMeHIyeTcs
MPUCOEIUHATH K TpaHc(opMaTopaMm TOKa Ha CTOPOHE HU3IIETr0 HAIPSHKEHHUS.

6. Ilposona BJI (cm. Taxke 1.4.2, 1. 1, 6).

7. Anmapatsl U IIWHBI IeTed TpaHc)OpMaTOpOB HANPSHKEHHS ITPH PACIOIOKEHUN UX B OTAEIBHON
KaMepe WM 3a A00aBOYHBIM PE3UCTOPOM, BCTPOEHHBIM B IPENOXPAHWUTENb MM yCTAHOBJICHHBIM
OTZEJBHO.

1.4.4. Tlpu BBHIOOpPE pacUeTHOH CXEMBI i OIpelaencHus TOokoB K3 ciemyer HCXOOWTh W3
MpeyCMaTPUBAEMBIX JJIsl TAaHHOW 3JIEKTPOYCTAHOBKH YCJIOBHI AJUTEIBHON ee paboThl M HE CUUTATHCS
C KpAaTKOBPEMEHHBIMH BHIOU3MEHCHMSIMH CXEMbl 3TOH JJIEKTPOYCTAHOBKH, KOTOpBIE HE
MPEIYCMOTPEHBI A AJUTEIBHON JKCIUTyaTalMy (HampuMep, IpU MEepeKIodYeHusx). PeMoHTHBIE U
nocJieaBapuiiHble PEeXXUMBI pabOThl JIEKTPOYCTAHOBKU K KPAaTKOBPEMEHHBIM M3MEHEHUSIM CXEMBI HE
OTHOCSITCA.

PacueTHast cxema JOJKHA YYUTHIBATH MEPCIEKTHBY Pa3BUTHSA BHEIIHHX CETEHl M T€HEPUPYIOIIUX
MCTOYHHMKOB, C KOTOPBIMH DJIEKTPHYECKU CBSI3BIBAETCSl pacCMaTpUBaeMasi yCTaHOBKa, HE MEHee 4eM Ha
5 J1eT oT 3aITaHUPOBAHHOTO CPOKA BBOJA €€ B 3KCILTyaTaluIo.

[Tpu >TOM momycTrMO BecTH pacueT TokoB K3 mpubmimkeHHO s HadambHOro MoMeHTa K3.

1.4.5. B xauectBe pacuetHoro Buga K3 crnexyer mpuHUMATh:

1. Jlns ompeneneHusi SJIEKTPOJUHAMHYECKOH CTOMKOCTM amlmapaTtoB M JKECTKUX IIHH C
OTHOCSIIIUMHUCS K HUM TOJIEPKUBAIOIIMMH U OTIOPHBIMH KOHCTPYKIUSIMH - TpexdazHoe K3.

2. JIns ompeneneHus TEPMHYECKOH CTOWKOCTH amlapaToB W MPOBOJHUKOB - TpexdaszHoe K3; Ha
TeHEepaTOPHOM HAIPSDKEHUH JIEKTPOCTAHLMH - TpexdaszHoe WK AByX(a3HOe B 3aBHCUMOCTH OT TOTO,
KaKO€ M3 HUX MPHUBOIUT K OOJIBIIIEMY HAIPERY.

3. Jlnsa BeIOOpa ammapaTroB MO KOMMYTAlMOHHOH CHOCOOHOCTH - IO OOJIbIIEMY W3 3Ha4YeHUH,
MONy4aeMBbIX IS cirydaeB TpexdaszHoro u ogaodaszHoro K3 Ha 3emito (B ceTax ¢ OONBIIIMU TOKaMHU
3aMBIKaHHS Ha 3€MJII0); €CIIM BBIKJIIOYATENb XapaKTEpU3yeTcsa IBYMS 3HAUCHHUSIMH KOMMYTALMOHHOM
crocoOHOCTH - Tpex(das3Hoit u 01HO(A3HOI - COOTBETCTBEHHO 110 000UM 3HAYCHUSM.

1.4.6. Pacuernsiit Tok K3 crnegyer onpeaensiTe, UCXOAsl U3 YCIOBHS MOBPEXKIEHUS B TAKOH TOYKE
paccMaTpuBaeMorl menw, rmpu K3 B KOTOpo# ammapaThl W MPOBOJHUKK ITOH MM HAXOIATCS B
HamOonee TSDKENBIX YyCnoBUsAX (uckmoueHuss cM. B 1.47 m 1.4.17, nm. 3). Co cuydasmu
OAHOBPEMEHHOI'O 3aMbIKaHUs Ha 3€MJIIO pa3JIMYHbIX (1)33 B JIBYX pasHbIX TOYKaxX CXEMbl JOITYCTUMO HC
CUUTATHCA.



1.4.7. Ha peakTHpOBaHHBIX JIMHUAX B 3aKPBITHIX PACHpPEICTUTEIbHBIX YCTPOMCTBAX MPOBOIHUKH U
anmapaTbl, pPacIOJIOKEHHBIE 0 peakropa M OTAEIEHHbIE OT IUTAIOMMX COOpPHBIX IKMH (Ha
OTBETBJICHUAX OT JIMHUH - OT SJIEMEHTOB OCHOBHOM IETIH) Pa3IeNISIONIIMHI ITOJIKAMH, TIEPEKPBITHAMHA U
T. 1., Habuparorcs mo Toky K3 3a peakropom, ecny MOCIETHHHA PACIONIOKEH B TOM K€ 3IaHHH U
COEJIMTHEHUE BBIIIOJIHEHO IMHAMHU.

[IIuHHBIE OTBETBJIEHUS OT COOPHBIX WIMH 0 Pa3IESIONIMX IIOJIOK M NPOXOJHBIE W30JSTOPHl B
MOCTIETHUX JOJDKHBI OBITh BEIOpaHk! ncxoas u3 K3 mo peakropa.

1.4.8. Ilpu pacuyere TepMHUIECKON CTOMKOCTH B KQUE€CTBE PACUETHOTO BPEMEHH CIIeAyeT IPHUHUMATh
CyMMY BpeMeH, TOJIy4YaeMyI0 OT CJIOKESHHsI BPEMEHU JIEHCTBHSI OCHOBHOM 3aIIUTHI (C yUYETOM JIEHCTBUS
AIIB), ycranoBneHHOH y Ommkaiimero k Mecty K3 BbIKIIrouaTens, ¥ MOJHOTO BPEMEHH OTKIIIOYEHHS
9TOTO BBIKITFOYATENS (BKIIIOUAst BPEMS TOPEHUS IyTH).

IIpy HamMUMU 30HBI HEYYBCTBUTEIBHOCTH Yy OCHOBHOH 3amIUThl (0 TOKY, HAIPSDKEHHIO,
CONPOTHBIICHHIO U T. I.) TEPMHUYECKYIO CTOMKOCTh HEOOXOAMMO IOMOJIHUTENHFHO NPOBEPSITh, HCXOs
U3 BPEMEHM JEWCTBUS 3alllUTHI, PEarupyroleil Ha MOBPEXIEHHE B 3TOH 30HE, IIIOC MOJHOE BpEMs
OTKIIFOYCHHUs BhIKMtodarens. [Ipm sTomM B KadecTBe pacdyeTHoro toka K3 criemyer mpuHHMATh TO
3HAYCHHE €T0, KOTOPOE COOTBETCTBYET 3TOMY MECTY HOBPEKICHHUS.

Amnmnaparypa ¥ TOKOIIPOBOABI, IPUMEHSIEMbIE B LIEMsIX reHepaTopoB MoiHocThio 60 MBT n Gosee,
a TaKKe B IIEMsIX OJIOKOB TeHepaTop - TpaHC(POPMATOp TaKoH jk€ MOIIHOCTH, JOJDKHBI TPOBEPSTHCS MO
TEPMHUYIECKOH CTOMKOCTH, UCXOMS U3 BPEeMEHH NMPOoXoxaeHus Toka K3 4 c.

OIIPEJAEJIEHUE TOKOB KOPOTKOI'O 3AMBIKAHHUA
JJISA BBIBOPA AIIITAPATOB U ITPOBOJHHUKOB

1.4.9. B anekrpoycraHoBkax 10 1 kB u BbllIe npu onpexaenennn TokoB K3 s BeiOOpa anmnapaTos
W TPOBOJAHUKOB M OIPEAETICHHUs BO3JCHCTBHS HAa HECYIIME KOHCTPYKLHMH CIEIyeT HCXOIHUTh W3
CJIE/TyFOIIIETO:

1. Bce WCTOYHMKHM, YYacTBYIOIIME B NHTaHUH paccMaTpuBaemoil Toukn K3, pabotaroT
OJHOBPEMEHHO C HOMUHAJIBHOW HArpy3KOM.

2. Bce cHHXpOHHBIE MalIMHBI UMEIOT aBTOMATHYECKHE PETYJISITOPHl HAIPSHKEHHUsI U yCTPOWCTBA
(hopcupoBKH BO3OYKICHUS.

3. KopoTkoe 3aMBIKaHHE€ HACTYyIaeT B TAKOW MOMEHT BPEMEHH, IpH KoTopoM Tok K3 Oynmer nmers
HauOoblIIee 3HaYECHHE.

4. DIeKTpOABMKYIIME CHIIBI BCEX UICTOYHHUKOB ITUTAaHKS COBIAJIAIOT N0 dase.

5. PacueTHOe HampsDKEHHE KaXKIOW CTYNEHHM IpUHUMaeTrcss Ha 5% BbIIE HOMHHAIBHOTO
HAIpPSDKEHUS CETH.

6. IIOJ'DKHO YUUTBIBATHCA BJIMAHHUC Ha TOKH K3 MPpUCOCANHCHHBIX K [laHHOﬁ CCTU CHUHXPOHHBIX
KOMIICHCATOPOB, CHHXPOHHBIX M aCHHXPOHHBIX OJJIEKTpoJBHraresieil. BiusHue acHHXPOHHBIX
anekTpoaBuraTeneii Ha Toku K3 He ydHTHIBaeTCS MPU MOIIHOCTH 3JeKkTponsurareneid 1o 100 kBt B
€IMHMLIE, €CJIN HIIEKTPOABUIATENN OTAeNIeHbI OT MecTa K3 ofHOM cTyneHsio TpaHchopMaIuu, a TakxKe
npu Ji000W MOIIHOCTH, €CJAM OHM OTACACHBI 0T Mecta K3 naByms wim Oosee CTymeHAMHU
TpaHcdopmanuu JMOO €y TOK OT HUX MOXKET IOCTymnarh K MecTy K3 ToibKo depes Te 3JIeMEHTHI,
yepe3 KOTOpBIE TIPOXOANT OCHOBHOH TOK K3 OT cetm M KOTOphle HMMEIOT CYIIECTBEHHOE
COTIPOTHBJICHNE (JINHUH, TPAaHCHOPMATOPHI | T. 11.).

1.4.10. B oamextpoycraHoBKax Bhile | kB B KauecTBe pacyeTHBIX CONPOTHUBICHUH CIEAyeT
NPUHUMATh WHIYKTHBHBIE COIPOTHUBIICHMS 3JEKTPUYECKHMX MallWH, CHJIOBBIX TPaHC(HOPMATOPOB U
aBTOTPaHC(HOPMATOPOB, PEAKTOPOB, BO3AYIIHBIX M KAaOCHBHBIX JIMHWH, a TakXKe TOKOIPOBOJOB.
AKTHBHOE CONPOTHBJICHHE CIEOyeT Y4YMTBIBaTh TONbKO i BJI ¢ mpoBomamu MajibIX CEUEHHH U
CTaJIbHBIMH TIPOBOJAAMH, a TAKXKC IJIA MPOTAKCHHBIX Ka6eJII)HI)IX ceTell MaJIbIX CEUYeHUH C 60J'IbU_II/IM
AKTHBHBIM COIPOTHBIICHUEM.

1.4.11. B sanekrpoycranoBkax 10 | kB B kadecTBe pacueTHBIX CONMPOTHUBIICHUHN CIIEAyeT IPHHUMATH
WH/yKTUBHbIC U aKTUBHbIE CONPOTUBIICHNS BCEX JIEMEHTOB II€TIM, BKIIFOUasi aKTUBHbBIE CONPOTUBIICHHS
MEPEXOAHBIX KOHTAKTOB LECIIN. IIOHyCTI/lMO HpeHere'-H) COITPOTUBJICHHUAMU OJHOT'O BHUIaA (aKTI/IBHblMI/I
WJIM MHIYKTHBHBIMH), €CIIM TIPH 3TOM IIOJIHOE COIPOTHUBIICHHE LIETI YMEHBIIAETCsl He Oojiee 4eM Ha
10%.

1.4.12. B cnyyae nuTaHus MEKTPHUECKUX ceTerd 10 | kB oT moHmkaromux TpanchopMaTopoB mpu
pacuere TokoB K3 cienyer MCXOANTh U3 YCIOBHS, YTO MOABEJACHHOE K TpaHC(HOPMATOPYy HaIpsHKEHUE
HEM3MEHHO U PaBHO €0 HOMUHAJILHOMY HANPSDKEHHMIO.



1.4.13. DneMeHTH! Lemy, 3alMIIEHHOM IUIaBKMM NPEAOXPAHUTENEM C TOKOOTPAHHYHBAIOLIUM
JeCTBHEM, CIIeyeT IIPOBEpSATh Ha 3JIEKTPOAMHAMHYECKYI0 CTOHKOCTh MO HauboJbIIeMy
MrHOBEHHOMY 3Ha4YeHHI0 Toka K3, mporyckaeMoro npeioxpaHuTelieM.

BbBIBOP ITPOBOJHUKOB N N30JIATOPOB, TIPOBEPKA HECYIIIUX
KOHCTPYKIHMM IO YCJIOBUAM JUHAMHUYECKOI'O JEACTBUS
TOKOB KOPOTKOI'O 3AMBIKAHUS

1.4.14. VYcunud, nedcTByIOIIME HAa JKECTKHE IIMHBI M IEpefarolluecss UMH Ha H30JIATOPHl U
MOJJICPKUBAIOIIUE KECTKHE KOHCTPYKLHH, CIEAYeT PacCUMTHIBATh MO HAWOOJBIIEMY MIHOBEHHOMY

3Ha4YeHHI0 TOKa Tpexdaznoro K3 b y4eTOM CABHTa MEXAy TOKaMH B ¢asax u 0e3 yuera
MEXaHWYECKUX Koyie0aHMH INMHHOW KOHCTPYKUMH. B oTaenbHBIX ciydasx (Hampumep, Ipu
IpEe/eNbHBIX PACUYETHBIX MEXaHMYECKUX HAaNpsDKeHUSIX) MOTYT OBITh YYTEHBl MEXaHHYECKHe
KOJICOAHUS IIWH U IIMHHBIX KOHCTPYKITHH.

Wmnyiecel cuitel, IefCTByIOIKE Ha THOKWE MPOBOJHUKU W TIOANCPKHUBAIONINE UX H30JISATOPEI,
BBIBOJII M KOHCTPYKIMH, PACCUUTHIBAIOTCS MO CPEIHEKBAIPAaTHUECKOMY (3a BpeMs IPOXOXKICHMS)
TOKY JBYX(a3HOro 3aMbIKaHUSI MEXIy cocegHuMH ¢asamu. [Ipu paciieruieHHBIX MPOBOAHUKAX H
THOKHX TOKOMpPOBOJAX B3amMozelcTBue TOkoB K3 B TpOBOAHHMKAX OXHOW HW TOH Xe Qassl
orpeiersieTcs o AeHCTBYONEMY 3HaYeHHIO TOKa Tpexdasznoro K3.

I'nbxue TOKOIPOBOABI JOIDKHBI TPOBEPSITHCS HA CXJIECThIBAHHE.

1.4.15. Halinennole pacyeToM B cooTBeTCTBHM C 1.4.14 MexaHMYeCKHe YCWIMS, Mepeaaroluecs
npu K3 XKecTKkMMHU MIMHAMH Ha OIOPHBIE W MPOXOIHBIC H30JATOPHI, MOJDKHBI COCTaBUTH B CIIydae
MPUMEHEHNsI OJWHOYHBIX HM30JITOpOoB He Oonee 60% COOTBETCTBYIOIIMX TapaHTUHHBIX 3HAYECHUI
HAMMEHBIIEr0 pa3pylIaouiero YCHIIHs; NPU CIAPEHHBIX OIOPHBIX H30JsiTopax - He Oosee 100%
Ppa3pyLaoniero YCHIH 0JHOTO H30JISTOpa.

[Ipy mpuMeHEHWN MHWH COCTAaBHBIX Mpo¢wiell (MHOTOMOJOCHBIC, U3 JBYX INBEIIEPOB U T. II.)
MeXaHUYECKHe HAMPSDKEHHSI HaXOATCA KaK apupMeTndeckas CyMMa HalpsDKEHUH OT B3aNMOACHCTBHS
(a3 u B3aUMOICHCTBHUS 3JICMEHTOB KaXKI0H IITHHBI MEXTy COOOIA.

HawnOonpme MexaHnueckue HanpsDKEHHsS B MaTepuajie ECTKHX IIHH He JOJDKHBI IIPEBOCXOIUTH
0,7 Bpemennoro conporuBieHus pa3peBy mo 'OCT.

BbBIBOP ITPOBOJHUKOB I10 YCJIOBUSAM HAI'PEBA ITP KOPOTKOM
3AMBIKAHUH

1.4.16. Temneparypa HarpeBa NpoBOAHUKOB mpu K3 momkHa OBITH HE BBINIC CIICTYFOIINX
IpeJenbHO JOMYCTUMBIX 3HaueHul, °C:

100705086

MEJIHbIC 300
JIFOMUHUEBBIC 200
CTaJIbHBIC, HE MMEIOIIIE HETIOCPEICTBEHHOTO COSMHEHUS C alllapaTaMu .. 400
CTaJIbHBIE C HETTOCPEICTBEHHBIM MPUCOSAMHEHUEM K aIaparam 300

Kabenu ¢ OymaxkHO# nponuTaHHOI n30Js1Mel Ha HanpsbkeHne, KB:

1o 10 200
20-220 125

KabGenu u N30JIMPOBAHHBIC TPOBOJA C MEAHBIMU U AJIIOMUHHUEBBIMHU XWUJIAaMU U HBOHHHHGIZZ

MOJIMBUHUIXIOPUIHON U PE3HHOBOH 150
HMOJUATUIEHOBON 120

2
MCZ[HI)IG HCU30JIMPOBAHHBIC TPOBO/JIAa ITPU TAKCHUAX, H/mm

menee 20 250
20 u Oonee 200



2
AIOMUHHEBBIE HEU30JIMPOBAHHBIE POBOJIA IIPU TSHKEHUX, H/MM  :

menee 10 200
10 u Goinee 160
AJIOMHUHHEBAs YaCTh CTAJCAIFOMUHUEBBIX IPOBOJIOB ...... 200

1.4.17. TlpoBepka kabeneii Ha HarpeB Tokamu K3 B Tex ciyuasx, korga 3to TpeOyercs B
cootBercTBUM € 1.4.2 1 1.4.3, noKHA TPOU3BOAUTHCS IS

1) omMHOYHBIX Kabemei OXHOW CTPOUTENBbHOW MTHHBI, nexoast n3 K3 B Hagane xabers;

2) OAMHOYHBIX KabeJel co CTyNeHYaThIMHU CEUCHUSAMU 110 JJIHHE, ucxoasd n3 K3 B Hagane kaxmoro
y4acTKa HOBOTO CCUCHHS,

3) myuka u3 AByX 4 OoJiee mapauiebHO BKIFOUEHHBIX KabOenel, ucxos u3 K3 HemocpecTBeHHO 3a
my4ykoM (TI0 CKBO3HOMY TOKY K3).

1.4.18. Ilpm mpoBepke Ha TEPMHYECKYIO CTOWKOCTH ammapaTroB ¥ TPOBOAHUKOB JIHHUI,
000pyIOBaHHBIX YCTpoiicTBaMu ObicTpozekicTByomero AlIB, NO/MKHO yYHUTHIBATHCS IMOBBIIICHUE
HarpeBa W3-3a YBEIHYCHHS CYMMAapHOH IPOJODKUATEILHOCTH MPOXOXaeHUs Toka K3 mo Takum
JIUHHSM.

Pacmeriennsie npoBoaa BJI mpu mpoBepke Ha HarpeB B ycioBusax K3 paccmaTtpuBaroTcs Kak OJUH
MPOBOJ CYMMapHOTO CEUCHHSI.

BBIBOP AIIITAPATOB 11O KOMMYTAIIMOHHOM
CIIOCOBHOCTH

1.4.19. Beiximouatenu Beiie 1 kB cnenyer BeiOMparh:

1) mo oTkIIOYarOIIEit CHOCOOHOCTH € YIETOM MapaMeTPOB BOCCTAHABIMBAIOIIETOCS HANPSDKEHNS;

2) 1o BKJIIOYAIOMIEH CIOCOOHOCTH. [IpM 3TOM BBIKIIOUATENN TEHEPATOPOB, YCTAHOBJICHHBIE Ha
CTOpPOHE TEHEpPaTOPHOIr0 HAIPSIKEHHsI, IPOBEPSIOTCS TOJBKO HAa HECHMHXPOHHOE BKIIOYEHHE B
YCIIOBUSIX TIPOTHBO(A3HI.

1.4.20. TIpemoxpaHWUTENH CIIEAyeT BBHIOMpATh IO OTKIIOYAMOMmed crmocoOoHoctn. I[Ipm sTOM B
Ka4eCTBE pAacyeTHOr0 TOKa CleIyeT NPHUHUMATh JACHCTBYIONIEE 3HAUYECHHE MEPHOANIECKON
cocTaBisiIolled  HayanbHOro Toka K3 0e3 yuera TOKOOTrpaHMYHMBAIOLIEH CrOCOOHOCTH
NpeoXpaHUTeIeH.

1.4.21. BeixrrouaTenu HAarpy3kd W KOPOTKO3aMBIKATEIHM CJEXyeT BEIOMpATh IO IPENeIbHO
JOIyCTUMOMY TOKY, BO3HUKAIOIEMY NpH BKIoueHnH Ha K3.

1.4.22. OrnenuTeny ¥ pa3beIMHUTENN He TPEOYeTCs IPOBEPATH 10 KOMMYTallMOHHOMN
cniocoonoctr nipu K3. [Ipu ucnonp30BaHny OTIETUTENEH U pa3beJUHUTENEH I OTKITIOUCHUS-
BKJIFOUCHHUS HEHATPY>KEHHBIX JINHUN, HEHArPYKEHHBIX TPAHC(HOPMATOPOB HIIM YPABHUTEIBHBIX TOKOB
HapaJuleNIbHBIX ETeH OTACTUTENN U Pa3beUHUTENN CIELYeT IPOBEPSTH M0 PEKUMY TAKOTO
OTKJIFOUYCHUA-BKIIIOUCHUA.

T'naBa 1.5
YYET SJEKTPOOHEPI'TA

OBJIACTBb IPUMEHEHMSI, OITPEJEJTEHUA

1.5.1. Hacrosmas rtnaBa IIpaBunm comepXuT TpeOOBaHMS K YYETy ODIIEKTPOIHEPTHH B
JJIEKTpOyCcTaHOBKaX. JlomoyHuWTeNnbHblE TPeOOBaHHS K YYETY OJJIEKTPOSHEPTMH B IKWIBIX U
OOIIIECTBEHHBIX 3/1aHUSAX ITPUBE/IEHBI B 1. 7.1.

1.5.2. PacdeTHBIM y4YeTOM DSJIEKTPOSHEPTHH HA3BIBAETCS YyUYeT BHIPAOOTaHHOW, a TaKXKe
OTITYIIEHHOH MOTPEOUTEISIM JIEKTPOIHEPT UM AJIs ICHE)KHOTO pacyeTa 3a Hee.

C‘leT‘-II/lKl/I, yCTaHaBJIMBAEMbIC JId PACYETHOI'O y4€Ta, HA3bIBAOTCA PACUCTHBIMH CUCTUNKAMU.

1.5.3. TexnuueckuM (KOHTPOJIBHBIM) yYETOM 3JEKTPO3HEPIMH Ha3bIBACTCS y4eT Ul KOHTPOJIS
pacxosa 3JeKTPO’HEPTHN BHYTPH SJICKTPOCTAHINHN, TOICTAHINH, IPEANIPUATHH, B 3aHUX, KBAPTUPAX
UT. IL

C‘leT‘-II/lKl/I, YCTaHaBJIMBAECMbIC IJIsI TEXHUYECKOr'0 yde€Ta, Ha3bIBaAOTCA CUCTUUKAMU TEXHUYCCKOI'O
yuera.

OBINME TPEBOBAHUSA



1.5.4. Yuer akTHBHOH 3JIEKTPOIHEPT U JIOJDKEH 00E€CIIeUNBATh ONpeIelIeHHE KOJIMYEeCTBA YIHEPIHHU:

1) BBIpabOTaHHOI reHepaTOpaMH AIIEKTPOCTAHIINH;

2) moTpeOieHHOW Ha COOCTBEHHBIE W XO3SHCTBEHHBIC (pa3[elbHO) HYXIBI AJIEKTPOCTAHLIUN H
ITOICTAHIINM;

3) OTOYUICHHOW TMOTPEOHWTENsIM 1O JIMHHUSAM, OTXOASAIIMM OT [IHH  3JIEKTPOCTAHI[HH
HEIMOCPEICTBEHHO K MOTPEOUTENSIM;

4) nepeaHHON B IpyrHe YHEPIrOCHCTEMbI WM TOYISHHOH OT HUX;

5) OTHYIICHHOW MOTPEOUTETISIM U3 AIEKTPHUECKON CEeTH.

Kpome Toro, yuet akTHBHOM 3JI€KTPOIHEPTHH JIOJKEH 00€CIIeUNBaTh BOZMOXKHOCTH!

ONpEAEICHUs MOCTYIICHHS 3JIEKTPO3HEPIUH B DIEKTPUUECKUE CETH PAa3HBIX KJIACCOB HANPSKEHUH
9HEPTrOCHUCTEMBI;

COCTaBJICHUsI OATaHCOB ANEKTPOIHEPTUH AJIsl XO3PACUETHBIX ITOAPA3AEICHUI SHEPTOCUCTEMBI;

KOHTpOJISL 32 COOJIIOZIGHUEM NOTPEOUTEISIMU 3aJlaHHBIX UM PEKHMOB IOTpeOsieHns M OanaHca
3IEKTPOIHEPTHU.

1.5.5. Yder peakTUBHOW DSIEKTPOIHEPTHH IODKEH O0ECIeurnBaTh BO3MOXKHOCTH OIpPEICIICHHS
KOJINYECTBA PEAKTHBHOM AJIEKTPOIHEPIUH, MOJIYYCHHOW NOTpeOHWTeNneM OT 3JIeKTpocHabxaromeit
OopraHu3anuu HJin nepe}laﬂﬂoﬁ ei/i, TOJIBKO B TOM cJiy4a€, €CJIM IO 3TUM AaHHBIM IHPOU3BOIAATCA
pacyeTsl WM KOHTPOJIb COOJIIOJICHNUS 3a/IaHHOTO PeXXrUMa padOoThl KOMIIEHCHPYIOIINX YCTPONCTB.

IIYHKTbI YCTAHOBKHU CPEJCTB YUETA 2JIEKTPOOHEPT N

1.5.6. Cuetunmkm Ui pacueTa DdJICKTPOCHAOKAIOMIEH OpraHu3alud ¢  [MOTPEOUTENsIMHU
3JIEKTPOSHEPTHH PEKOMEHAYeTCs YCTaHaBIMBaTh Ha TpaHuUIle pasgena cetu (mo OamaHcoBOH
NPUHAJISKHOCTH ) 3JIEKTPOCHA0XKaIOIIeH OpraHu3anny U IIOTPeOrTes.

1.5.7. PacueTHble CYETYMKH AaKTHBHON DSJEKTPOSHEPTHMH HA JIEKTPOCTAHIMH  OJDKHBI
yCTaHaBIMBATHCA:

1) 11 Kaxaoro reHeparopa C TakUM pPacdyeToM, 4YTOOBI YUMTHIBaJach BCs BbIpaOOTaHHAs
TeHEPATOPOM HIIEKTPOIHEPTHS;

2) s BceX MPHCOCAWHEHWI IIMH TEHEPATOPHOTO HANPSDKEHHS, IO KOTOPHIM BO3MOXKHA
peBepcuBHas paboTa, - 10 1Ba CYETYHKA CO CTOMOPAMH;

3) JI1 MEKCHCTCMHBIX JIMHUMN QJICKTpOIiepeaaun - JBa CUCTYUKA CO CTOIOpaMH, YYUTBIBAIOMIUX
OTIYIIEHHYIO U TIOJIyYEHHYIO 3JIEKTPO’HEPTHIO;

4) nnst TMHUH BCeX KITacCOB HANPSDKEHUH, OTXOSIINX OT IIMH JIEKTPOCTAaHLIMH 1 IPUHAUIEKAIINX
notpebutensMm (cm. Takxke 1.5.10).

Just muanid 1o 10 kB, oTXOmMIIMX OT LIMH 3JIEKTPOCTAHIMM, BO BCEX CIIydasX MOJIKHBI OBITH
BBITIOJIHEHB! 1IeNM ydeTa, cOopku 3axkuMoB (cMm. 1.5.23), a Takke NpeaycMOTpeHBl MecTa JUis
YCTQHOBKH CUETYHKOB;

5) nns Bcex TpaHCHOPMATOPOB M JTUHHM, MTUTAOIIMX IMUHBI OCHOBHOTO HampsbkeHus (Boime 1 kB)
cobcrBenHbix Hyx 1 (CH).

CYeT4YnKM yCTaHABIMBAIOTCS Ha CTOPOHE BBICIIETrO HampspKeHUs; eciau TpaHcdopmaropsr CH
JIEKTPOCTAHIMH THTAIOTCS OT WHMH 35 KB M BbINIE WM OTBETBICHHWEM OT OJIOKOB Ha HaIPsHKCHUH
Beime 10 kB, gomyckaercs ycTaHOBKa CYETYHMKOB HAa CTOPOHE HU3IIETO  HANPSDKEHMS
TpaHc(hopMaTOpOB;

6) A IMHUK XO3SHCTBEHHBIX HYX[ (HampuMep, MUTaHHE MEXaHU3MOB M YCTaHOBOK PEMOHTHO-
MPOU3BOJICTBEHHBIX 0a3) M MOCTOPOHHUX MOTPEOUTENEH, MPUCOEANHEHHBIX K PACIPENeTUTEIbHOMY
ycrpotictBy CH anmexTpocTaHIuii;

7) Uil KaXX10r0 OOXOAHOTO BBIKIIOYATEIISI MM JUIS IIHHOCOEIMHUTEIBHOTO (MEXKAYCEKLIIMOHHOTO)
BBIKJIIOUATENs, UCIIOJIb3YEeMOT0 B KadecTBE OOXOIHOTO /I MPUCOSANHEHUH, MMEIOIINX PacueTHBIN
yUerT, - IBa CUETYHMKA CO CTOTIOPaMH.

Ha »snexrtpocranmmsax, o0opyIyeMbIX CHCTEMaMH IEHTPAJIM30BaHHOTO cOopa W 00paboTKm
l/IH(bOpMaLlI/ll/I, YKazaHHbIC CHUCTEMBbI CJICAYCT HUCIIOJb30BATH I HEHTPAIU30BAHHOI'O PACYETHOTO M
TEXHMYECKOTO y4eTa 3JIeKTPOIHEpruH. Ha OCTaIbHBIX 3JIEKTPOCTAHIMAX PEKOMEHIyeTCs IPHMEHEHUE
AaBTOMATU3UPOBAHHOI CHCTEMBI yUeTa 3JIEKTPOIHEPTHH.

1.5.8. Ha oanextpocTaHIusix MOMIHOCTBIO 10 | MBT pacueTHble CUETYMKH  aKTHBHOU
JJIEKTPOIHEPTUH JIOJDKHBI YCTaHABJIMBATHCS TOJBKO Ul TeHepaTtopoB u TpanchopmatopoB CH wim
TOJBKO U1 TpaHnchopmaropoB CH 1 OTXOSIINX JTUHUI.

1.5.9. PacueTHbIE CUETUYMKH aKTUBHOW AIIEKTPOIHEPTUH HA TOACTAHIIMUA SHEPrOCHUCTEMBI TOJDKHBI
yCTaHaBIMBAThCA:



1) Ui KaXKI0# OTXOJSILEH JIMHUM BIIEKTpoIIepeiau, NpUHAJIeKaIled ToTpeOuTeNsIM (CM. Takke
1.5.10);

2) ansi MeXCHUCTEMHBIX JIMHUN 3JIEKTPOIIEPEIauy - 110 J[Ba CYETUHKA CO CTOTIOPAMH, YIHTHIBAOIINX
OTIYIIEHHYIO U MOJIyYEHHYIO 3JE€KTPO3HEPIUIO; IPHU HAJTWYIUU OTBETBJICHUN OT 3THUX JIMHUH B JpYyTHE
OHEProCUCTEMbI - IO ABAa CUCTYUKA CO CTOIIOpAMHU, YUYHUTBIBAIOHNIUX IMOJYYCHHYIO W OTIIYUICHHYIO
3JIEKTPOIHEPTUIO, HA BBOJIAX B IOJCTAHIIMU 3THX SHEPTOCUCTEM;

3) Ha tpanchopmaTopax CH;

4) nus TUHUE XO3SHCTBEHHBIX HYXI WM TOCTOPOHHHX NOTpeOuTened (mocenok u T. IL.),
MpUcoeMHeHHbIX K muHamMm CH.

5) st KaX1oro 0OXOAHOTO BBIKITIOUATEIISI WM JUIS IIMHOCOEIMHUTEIBHOTO (MEKTYCEKIIHOHHOTO)
BBIKJIFOUATENs, MCIIONb3YEMOTO B KadeCcTBE OOXOMHOTO IS MPUCOEANHEHUH, MMEIOIINX PAaCUeTHBINA
yUeT, - IBa CUETYMKA CO CTOIIOPaMH.

Jns muauit o 10 kB BO Bcex citydasix JOJDKHBI OBITh BBITIOJIHEHBI IEMH y4yeTa, COOPKU 3a)KUMOB
(cm. 1.5.23), a Takxke npexycMOTPEHBI MECTa /ISl yCTAaHOBKH CUETYUKOB.

1.5.10. PacueTHple cUeTUMKH, MpeaycMaTpuBaeMble B cooTBeTcTBHU ¢ 1.5.7, m. 4 u 1.59, m. 1,
JOIYCKAaeTCsl yCTaHAaBIMBaTh HE HAa MHTAIOIIEM, a Ha MPUEMHOM KOHIE JIMHUM y MOTPEeOWUTEns B
cily4asix, Korjaa Tpanc(opMaTopbl TOKa Ha 3JIEKTPOCTaHIMSX M MOJICTaHIMAX, BEIOpaHHbIE 10 Toky K3
WM TI0 XapakTepucTUKaM JuddepeHranbHON 3aIUThl IHH, He 00ecIeunBaoT TpedyeMoil TOUHOCTH
ydeTa 3JeKTPO3HEPTHH.

1.5.11. PacueTHple CUYETYMKH aKTUBHOH OJIEKTPOIHEPTMH Ha TOJCTAHIMH, NpUHAAIEKAIIEH
MOTPEOUTENI0, JOJIKHBI YCTaHABINBATHCS:

1) Ha BBOmE (NIPUEMHOM KOHIIE) JIMHUHM OJJIEKTPOIEpeNadyd B MOACTAHIHUIO MNOTpeOUTENs B
cootBercTBUU ¢ 1.5.10 pu OTCYTCTBUM JEKTPUUECKON CBSI3U C APYTOM MOJCTAaHIIMEN SHEPTOCUCTEMBI
WU IPYTOTO MOTPEOHUTEIIs Ha MUTAIOIIEM HANPSKEHUH;

2) Ha CTOpOHE BBICLIEr0 HaNpsHKEHHs TPaHC(OPMATOPOB MOJACTAHIIMU MTOTPEOUTEINS IPH HAJTMYHU
JJIEKTPUYECKOHN CBSI3M C IPYrol MOoJCTaHIUEeH SHEPrOCUCTEMBI MM HAJIMYHUHU APYTOro MOTpeOuTelst Ha
MHUTAIOIEM HaNpsDKEHUH.

Jlomyckaercst ycTaHOBKa CYETYMKOB HA CTOPOHE HU3ILETO HANpsDKCHUS TPaHC(HOPMATOpOB B
ciydasix, Korja TpaHchopMaTopbl TOKa, BbIOpaHHble MO TOKy K3 wmiM mo XapaKTepHCTHKaM
muddepeHnranbHOM 3aUTHI KWH, He 00ecreunBaroT TpeOyeMOoil TOUHOCTH y4eTa 3JIeKTPOIHEPTHH, a
TaKKe KOTAA Y HMEIOUIMXCS BCTPOCHHBIX TPaHC(HOPMATOPOB TOKAa OTCYTCTBYeT OOMOTKa Kiacca
TounoctH 0,5.

B ciydae, xoryna ycTtaHOBKa JIOTIOJHHUTENBHBIX KOMILIEKTOB TPaHC(OPMATOPOB TOKA CO CTOPOHBI
HU3IIETO HANpSDKEHHWs CWIOBBIX TpaHc(opMaTropoB Uil BKJIIOUEHHS PACUYETHBIX CUETYHKOB
HeBo3MmoxHa (KPY, KPYH), nomyckaercst opranu3anus y4era Ha OTXOIImuX THHIAX 6-10 kB.

Jlis mpennpusiTHs, pacCUUTHIBAIOLIEIOCS € 3JIEKTPOCHAOKAIOMIEH OpraHu3alyell Mo MaKCUMyMy
3as1BJICHHOM MOIIHOCTH, CJIEAYET NPeIyCMaTpuUBaTh YCTAHOBKY CUETYMKA C yKa3aTelleM MaKcuMyMma
Harpy3Kd IpU HaJIWYAU OJHOTO IIyHKTa ydYeTa, NpH HAJIWYMW JIBYX WM Oojee IyHKTOB ydera -
MPUMEHEHNE aBTOMaTH3NPOBAHHON CHCTEMBI YU€Ta JJIEKTPOIHEPTUH;

3) Ha CTOPOHE CPEIHEro M HHU3LIEr0 HAaNpsHKEHWH CHIIOBBIX TPAaHC(HOPMATOPOB, €CIM HAa CTOPOHE
BBICIIIEr0 HAIpPSDKEHHUsI NPUMEHEHHE HM3MEPUTEIBbHBIX TPaHC(HOPMATOPOB HE TpeOyeTcs AJsl Ipyrux
LIEJICH;

4) ma tpanchopmatopax CH, ecmu amekTposHeprus, OTHyIIEHHAs Ha COOCTBEHHBIC HYXKIBI, HE
YUUTBIBACTCA IPYTUMH CUETUHKAMM; IIPH 3TOM CUETUHKU PEKOMEHIYETCs! yCTaHABINBATh CO CTOPOHBI
HU3MIETO HAIIPSAKCHUSA,

5) Ha TpaHHULE pa3fena OCHOBHOI'O IOTPEOUTENS M MOCTOPOHHEro mnorpedureins (cybaboHeHTa),
€cIi OT JIMHWUHM WIN TpaHc(opMaTopoB MOTpeOHTENEH MUTAeTCs €Ile MOCTOPOHHHH MOTPEOUTEND,
HaXOJSIIIUICS HA CaMOCTOSITEIbHOM OanaHce.

Just motpeduTeneld Kaxaod TapUPUKAMOHHOW TpyINIbl CIEAYEeT YCTaHABIMBATh OTIENbHbBIC
pacyeTHbIE CYETUYHKH.

1.5.12. CyeTynky peakTUBHOM AIEKTPOIHEPTHHU JOJDKHBI YCTaHABIMBATHCS:

1) Ha Tex ke 3NIEeMEHTaxX CXEMbl, Ha KOTOPBIX yCTAHOBICHBI CUETUYMKH AKTHBHOW 3JIEKTPOIHEPTHU
JUIL  TIOTpeOWTeNel, pAacCUMTBHIBAIOIIMXCS 32 DIEKTPOIHEPTHI0 C YYETOM pas3pelleHHOW K
MCIIOJIb30BAHHIO PEAKTHBHON MOIIHOCTH;

2) Ha TPHCOEAWHEHUSIX HMCTOYHMKOB PEAKTHMBHOW MOIIHOCTH MOTPEOWTENEeH, €cnu 1Mo HHUM
MPOU3BOAUTCS PACUET 33 NIEKTPOIHEPTHUIO, BEIJAHHYIO B CETh SHEPIOCHCTEMBI, HIIM OCYIIECTBIISETCS
KOHTPOJIb 32JIJAHHOTO peXXuMa paboThI.

Ecnu co CTOpOHBI IpeInpusTusl ¢ Corjlacusi YHEProCUCTEMbl IIPOU3BOIUTCS Bblladya PEaKTHBHOU
3JIEKTPOIHEPTUN B CETh JHEPIOCHCTEMBI, HEOOXOIMMO YCTAHABIMBATH JBAa CUETYHKA PEAKTUBHOM



9JIEKTPOIHEPTUU CO CTOMOPAMH B TEX DJIEMEHTaX CXEeMbl, TJ€ YCTAHOBJIEH DPACUETHBIA CUETUHK
aKTUBHOM »JIeKTpodHepruu. Bo Bcex Apyrux ciydasx JO/DKEH YCTaHABJIMBATHCA OJMH CUETYHK
PEaKTHBHOM 3IEKTPOIHEPTHH CO CTOMTOPOM.

Jna mpeanpusTHs, pacCUMTHIBAIOMIETOCS C HHEPrOCHAOXKAIOUICH OpTraHU3aIleld 10 MaKCHMyMY
pa3pelieHHo peakTUBHON MOIIIHOCTH, CIEAYET MpeaycMaTpruBaTh YCTAHOBKY CUETUHKA C yKa3aTelleM
MaKCUMyMa HAarpy3k, TMpH HaJUYWU JBYX WIM 0ojJee IyHKTOB ydYeTra - IPUMCHECHUC
ABTOMAaTH3UPOBAHHOMN CHCTEMBI yUeTa IEKTPOIHEPTHH.

TPEBOBAHUSA K PACUETHBIM CHETYUKAM

1.5.13. Kaxnplif yCcTaHOBIECHHBIN pacueTHBIN CUETUHK JOJKEH UMETh Ha BUHTAX, KPEISIIUX KOXKYX
CUeTYMKa, IUIOMOBI C KJIEHMOM TOCIIOBEpHTENS, a Ha 3aKUMHOW KpBIIIKE - IUIOMOY
9HEeprocHa0karoIeil opraHu3annm.

Ha BHOBb ycTaHaBIMBaeMBIX TPeX(a3HBIX CUETUYMKAX MOJDKHBI OBITH INIOMOBI IOCYIZAapCTBEHHOU
MOBEPKH C JIaBHOCTHIO He Oosee 12 mMec., a Ha 0AHO(]A3HBIX CUETYUKAX - C JABHOCTBIO He OoJiee 2 JieT.

1.5.14. Yder akTHBHOH M pEaKTUBHOH 3JIEKTPOIHEPTHU TPeX(Ha3HOTO TOKA JOJDKEH MPOU3BOANTHCS
C TTIOMOIIBIO TPEeX(Pa3HBIX CIETINKOB.

1.5.15. lomycTuMble KilacChl TOYHOCTH PACUETHBIX CUETYMKOB AKTHBHOM AIIEKTPOIHEPTUH IS
Pa3IUYHBIX 0O0BEKTOB Y4eTa PUBEICHBI HUXKE:

I'ereparopsr MomHOCTEIO O0stee 50 MBT, MexcucTeMHbIe THHAN ekTporepenaun 220 0,5 (0,7)*
kB u Bbiie, TpanchopMaTopbl MoiHOCTHIO 63 MB-A 1 Oosnee

I'eneparoprr MomHOCTRIO 12-50 MBT, MexcuctemHsle auHUM 3ekTponepenaun 110- 1,0

150 kB, Tpancdopmaropsr mommHocThio 10-40 MB-A

[Ipoune 0OBEKTH yueTa 2,0

*3Ha'-IeHI/Ie, YKa3aHHO€ B CKO6K3.X, OTHOCHUTCA K UMIIOPTUPYEMBIM CUETHUKAM.

Kiacc TOYHOCTH CHETYMKOB PEAKTHBHOW JIEKTPOIHEPTUH JOJDKEH BHIOMPATHCS HA OJHY CTYIEHb
HIDKE COOTBETCTBYIOLIETO KJIACCA TOYHOCTH CUETYMKOB aKTUBHOM 2JIEKTPOIHEPTHHU.

YYET C IPUMEHEHUEM U3MEPUTEJIBHBIX TPAHC®OPMATOPOB

1.5.16. Knacc TouHocTH TpaHC(HOPMATOPOB TOKA M HAMPSHKEHUS IS TPUCOCIUHEHUS PAaCUETHBIX
CUETUMKOB O3JICKTPO’HEPIMH JOJbKeH Obith He Oonee 0,5. Jlomyckaercst HCIoOgb30BaHHE
TpaHc(opMaTOpOB HANpPsDKEHUS Kiacca TOYHOCTH 1,0 JuIs BKIIFOUEHHUS! pacyeTHBIX CUETYMKOB Kiacca
TogyHOCTH 2,0.

Jisi  NpUCOENMHEHHWs]  CUCTYMKOB  TEXHMYECKOTO  ydeTa  JIONYCKaeTCs  HCIOJIb30BAHUE
TpaHcdopMaTopoB Toka kiacca TouHocTH 1,0, a Takke BCTPOEHHBIX TpaHC(HOPMATOPOB TOKa Kiacca
toyHoctn Hiwke 1,0, ecim g momydeHust kiacca TouHocTH 1,0 TpeOyercss ycTaHOBKa
JOTIOJTHUTEIBHBIX KOMIIJIEKTOB TpaHC(hOpMaTopoB TOKA.

TpanchopmaTopsl HalpsHKEHHS, MCHOIb3YeMbIe OISl MPHUCOEAWHEHUS] CYETYUKOB TEXHHUYECKOTO
ydeTa, MOTYT UMETh Kjacc TOYHOCTH Hinke 1,0.

1.5.17. [lomyckaeTcsi NpUMEHEHHE TpaHC(GOPMATOPOB TOKA C 3aBBILIEHHBIM KO3((HINEHTOM
TpaHchopmanuu (M0 yCIOBHAM 3IEKTPOAMHAMUIECKOH M TEPMHUUECKON CTOWKOCTH MM 3AIIUTHI IIHH),
€CII NPH MaKCHMAJIbHOM HarpysKe IPHCOEAWHEHHUs] TOK BO BTOPHYHOM 0OMOTKe TpaHchopmaTopa
TOKa Oyner cocTaBisaTh He MeHee 40% HOMHHAIBHOTO TOKA CUETYHMKA, a IIPH MHUHUMAaJIbHOW padoueii
Harpyske - He MeHee 5%.

1.5.18. IIpucoennHeHNE TOKOBBIX OOMOTOK CUETYNKOB K BTOPHYHBIM OOMOTKaM TpaHc(hopMaTopoB
TOKAa CcJeOyeT TMpOBOAWTh, KakKk MpPaBWJIO, OTIAECIbHO OT IEeNeil 3alUTel M COBMECTHO C
IJIEKTPOU3MEPUTEIBHBIMU TPUOOPAMH.

Jlonmyckaercsi IpOW3BOUTH COBMECTHOE NPHCOEIMHEHHE TOKOBBIX LENEH, eClM pa3feibHOe HX
MPUCOCIMHEHNE TpeOyeT YCTaHOBKH JONOJHHUTENBHBIX TPaHC(OPMATOPOB TOKA, a COBMECTHOE
MPUCOEINHEHNE HE MIPUBOIUT K CHIDKEHHIO KJIacca TOYHOCTU M HaAEKHOCTH Lenel TpaHc(hopMaTopoB
TOKa, CIy)KalluX JJIsl ydera, U 00ecre4rBaeT HeoOXOANMBIE XapaKTEPUCTHKU YCTPOWCTB peNeHHOM
3aIIUTHI.

Hcnonp30BaHie MPOMEKYTOYHBIX TPaHC(HOPMATOPOB TOKA ISl BKIIOUEHHS PACUCTHBIX CUETUYHKOB
3anpeniaercs (MCKIo4YeHune cM. B 1.5.21).



1.5.19. Harpy3ka BTOpPHYHBIX OOMOTOK HW3MEPHUTENBHBIX TpaHC(HOPMATOPOB, K KOTOPHIM
MPUCOETUHSIOTCS CYETUMKH, HE JOJDKHA MPEBbIIIaTh HOMUHAIBHBIX 3HAYEHHH.

CeueHne W IJIMHA TPOBOAOB M Kalene B HEMSIX HANpsDKCHUS PACUCTHBIX CUETUHKOB JOJDKHBI
BBIOMPATBCSl TaKMMH, YTOOBI TMOTEPH HANPSDKCHHS B ATHX IEMAX cocTtaBsuii He Oomee 0,25%
HOMHHAJIBHOTO HAIPSDKEHUS [IPY MUTaHUK OT TpaHc(OpPMaTOPOB HaNpsbKeHus kiacca TouHoctd 0,5 u
He Oonee 0,5% mnpu muTaHMKM OT TpaHCHOPMATOPOB HAIpsHKEHUst Kiacca touHoctu 1,0. s
obecrieueHns 3TOro TpeOOBaHUS JTOIMyCKAETCs IPUMEHEHHE OTIENBHBIX KaOele OT TpaHC(POpMaTOpOB
HAaIpsDKEHUS 10 CUETYUKOB.

[Torepu HampspkeHUs OT TpaHC(HOPMATOPOB HAINPSDKEHUS [0 CUYETYMKOB TEXHHYECKOIO yueTa
JIOJDKHBI COCTaBIATh He Ooutee 1,5% HOMHUHAIBHOTO HANPSKEHHSL.

1.5.20. I mprcOoeIUHEHNST pacUeTHRIX CUETYMKOB Ha TUHHUAX diekrporepenadn 110 kB u Beime
JOIYCKAaeTCsl yCTAHOBKA MOMOJIHUTENBHBIX TPAHCPOPMATOPOB TOKa (MIPH OTCYTCTBHHM BTOPUYHBIX
O0OMOTOK [UIsi IPUCOEIUHEHHs CYETUHUKOB, JUIs oOecrieueHns padoThl CUeTyrKa B TpeOyeMOM Kiacce
TOYHOCTH, 10 YCJIIOBHSM Harpy3Kd Ha BTOPUYHBIE OOMOTKH M T. 11.). CM. Takxe 1.5.18.

1.5.21. dns o6xomueix BeIKModareneir 110 u 220 kB co BcTpoeHHBIMU TpaHCcpoOpMaTOpamMu TOKa
JOIyCKaeTCsl CHIDKEHHE Kilacca TOYHOCTH 3THX TPaHC(OpMaTOpoB TOKAa Ha OIHY CTYIEHb II0
OTHOILIEHUIO K yKa3aHHOMY B 1.5.16.

Huns  obxomuoro BeIkmouatenss 110 kB W MIMHOCOSAMHUTENHHOTO (MEKIYCEKIIMOHHOTO)
Belkimrouatens 110 kB, wmcnoms3yemoro B KkadecTBe OOXOZHOTO, C OTAEIBHO CTOSIIUMHU
TpaHcdopmaropamu ToKa (MMEIOIIMME He OoJiee TPeX BTOPUYHBIX OOMOTOK) JOMYCKAETCsl BKIIIOYCHUE
TOKOBBIX ueneﬁ CUYCTUYMKAa COBMECTHO C MLCIAMH 3alllUTBl MPHU HCHOJIB30BaAHUU ITPOMCEIKYTOUYHBIX
TpaHcopMaTopoB TOKa Kiacca TOYHOCTH He Oosee 0,5; mpu 3TOM AOMycKaeTcs CHMXKEHHE Kiacca
TOYHOCTH TPAHC(HOPMATOPOB TOKA HA OJJHY CTYICHb.

Takoe jx€ BKIIOYEHHE CUCTYMKOB M CHIDKEHHME Kiacca TOYHOCTH TpaHC(OPMaTOpOB TOKa
JIOITyCKaeTCsl A IIHHOCOEIUHUTENBHOTO (MEXAYCEKIIMOHHOI0) BBIKIIOUATeNsl Ha HampsbkeHue 220
kB, ucnone3yemMoro B kadecTBe 00XOMHOTO, C OTHEIBHO CTOSIIMMH TpaHC(hOpMaTOpaMH TOKa M Ha
Hanpspkerue 110-220 kB co BcTpoeHHBIME TpaHC(HOPMATOpaMH TOKA.

1.5.22. JIng nutaHus Heneld c4eTYMKOB MOTYT NMPUMEHAThCA Kak ofHO(a3HbIe, TaK U TpexdasHble
TpaHC(bOpMaTOpI)I HalpsHOKEHUsA, B TOM YHCIIC UYCTEPEX- U MATUCTCPIKHCBLIC, TMPUMCEHACMBIC JIA
KOHTPOJISI H30JISILHH.

1.5.23. Ilermn yd4era cienyeT BHEIBOJWTH HAa CAMOCTOSTEIBHBIC COOPKH 32)KMMOB WJIH CEKIHUU B
obmeM psay 3aXuMmoB. llpu OTCYTCTBHHM COOpPOK C 3aKMMaMH HEOOXOAWMO YCTaHABIMBATh
UCIIBITATEIbHBIE OJIOKH.

3aXUMBI JOJDKHBI OOecIieunBaTh 3aKOpayMBaHUE BTOPHYHBIX ILened TpaHCc(OPMATOPOB TOKa,
OTKJIFOUYCHHE TOKOBBIX LETEH CUeTYMKa WM LENel HaNpsDKeHHS B KaXIOoW (aze CUETYMKOB IPU HX
3aMEHE WM MPOBEPKE, a TAKKE BKIIOUEHHE OOpa3OBOrO cUeTYMKa 03 OTCOEAMHEHUs MPOBOJIOB U
KabeJen.

KoncTpykumst cOOpok M KOpPOOOK 3aKMMOB pPAacueTHBIX CUETYMKOB JOJDKHA oOecreunBarh
BO3MOXKHOCTh X TJIOMONPOBAHUSI.

1.5.24. TpaucdopmaTopsl HANpsIKCHUS, HCIOIB3yeMble TOJNBKO JUII ydeTa W 3aIlWIICHHBIE Ha
CTOpPOHE BBICHICTO HaIlpsXKCHUA MMPpEAOXPAHUTEIISIMHA, JOJIKHBI HUMCTb KOHTPOJIb OCJI0CTU
HpeIoXpaHUTeIeH.

1.5.25. Tlpm HeCKONBKHMX CHCTEeMax INWH ¥ TPHCOSAWHEHHH KaxIoro TpaHchopmaTopa
HaNpsDKEHUs] TONBKO K CBOEH CHUCTEME IIMH JOJDKHO OBITh NPEIyCMOTPEHO YCTPOWCTBO JUIS
MEePEeKIIIOYEHHs Leleldl CYETYMKOB KaKAOro IPUCOEANHEHUs Ha TpaHC(HOPMAaTOpbl HANPSHKEHMS
COOTBETCTBYIOUIUX CUCTEM LIHH.

1.5.26. Ha moncraHmusx moTpeduTeNell KOHCTPYKLHUS PEHMIETOK W ABepell Kamep, B KOTOPBIX
YCTaHOBJIGHbI IPEJOXPAHUTEIM HA CTOPOHE BBICIIErO HANpPSHKEHHS TPAaHC(HOPMATOPOB HAIPsDKEHUS,
UCIIOJIB3YEMBIX JIJIsl PACYETHOTO y4eTa, JOJDKHA 00eCIIeYBaTh BO3MOXKHOCTh HX TNIOMOMPOBAHHSI.

PykosiTkKM TpUBOIOB pa3beAnHHUTENEH TpaHchopMaTopoB HANMPSHKEHHs, HMCIOIb3YEMbIX JUIs
pacyeTHOro y4eTa, JOKHBI UMETh IIPUCIIOCOONICHNS AL MX TNIOMOMPOBaHUS.

YCTAHOBKA CHETUHUKOB U SJIEKTPOITPOBO/JIKA K HUM
1.5.27. CuyeTuukHu JIOJDKHBI pPa3MeIaTbcsi B JIETKO JOCTYIHBIX JUIS OOCIY)KHBAaHUSI CyXUX

MOMEIIEHUIX, B JIOCTaTOYHO CBOOOJHOM M HE CTECHEHHOM Jisi pabOThl MecTe C TeMmeparypod B
3uMHee BpeMs He Hike 0°C.



C‘leT‘-II/lKl/I O6HJ,erOM])IL[IJ'IeHHOFO HCIIOJIHCHUA HE paspCliacTCA yCTaHaBJIMBATbL B IOMELICHUAX,
IJie 0 TPOU3BOACTBEHHBIM YCIOBHSIM TEMIIEpaTypa MOXET 4acTto mpeBbimaTth +40°C, a Takxke B
MIOMEIICHUAX C arPECCUBHBIMU CPEIaMHU.

Jomyckaercss pa3sMelleHHEe CYSTYHKOB B HEOTAIUIMBAEMBIX [MOMEHICHUSAX M KOPUAOPAxX
pacnpeneIUTeNIbHBIX YCTPONUCTB AJIEKTPOCTAHIIMN M TOJACTAHIMN, a Takke B IKadax HapyKHOU
yctaHoBKH. [Ipu 3TOM JODKHO OBITH MPEIYCMOTPEHO CTAIIMOHAPHOE WX YTCIUICHUE Ha 3UMHEE BpEeMs
MOCPENICTBOM YTEIUISIOMNX MKa(OB, KOIIMAKOB C IMOJOTPEBOM BO3IyXa BHYTPHU HUX DIEKTPUUIECKOM
JAMIION WM HarpeBaTeIbHBIM JJIEMEHTOM Uil OO0ECleYeHHs BHYTPH KOJNIAKa ITOJIOKUTEIEHON
TeMIepaTypsl, HO He Boiie +20°C.

1.5.28. Cderumkm, npenHa3sHA4YeHHbIE JJIsI y4yeTa JJIEKTPOSHEPTHH, BbIpabaThIBacMON
TeHepaTopaMy AJIEKTPOCTAHINH, CIIEAyeT YCTAaHABIMBATH B MOMEIICHUSIX CO CpPEeTHEH TeMIlepaTypoin
OKpy>Katomiero Bo3ayxa +15++25°C. [Ipu oTCyTCTBUM TaKWX MOMEUICHUH CUETYNKU PEKOMEHIYETCS
IIOMENIaTh B CIICIIMAJIbHbBIX HJKa(l)aX, rae AO0JLKHA MOAACPIKUBATHCA YKa3daHHasA TEMIIEpaTypa B TCHCHUEC
BCETO0 roja.

1.5.29. CueTynku J[JOIDKHBI  YCTAaHABIMBATHECA B  IMKadax, KaMmepax  KOMIUIEKTHBIX
pacnpenenutensHbIX yerpoiictBax (KPY, KPVYII), Ha manensx, uTax, B HAIIAX, HA CTEHaX, IMEIOIIIX
JKECTKYIO KOHCTPYKIIHIO.

Jlommyckaercss KpeIUICHHE CYCTYMKOB Ha JICPEBSHHBIX, IUIACTMACCOBBIX WIIM METAJUIMYECKUX
IIUTKAX.

Bricotra oT mosa 10 KOpPOOKH 32)KHMOB CUETYMKOB JO/bKHA ObITh B mpeaenax 0,8-1,7 m.
Homyckaercs Beicota meHee 0,8 M, HO He MeHee 0,4 M.

1.5.30. B mecrax, rie MMeercs ONAaCHOCTb MEXAHMYECKUX IOBPEKICHUN CUYETUYMKOB WM HX
3arps3HEHus, I B MECTaX, JOCTYIHBIX [UIA MMOCTOPOHHUX JIHI (IIPOXOJBI, JECTHUYHBIE KICTKH U T.
M.), IS CYETYMKOB JOIDKEH NPEAyCMATPHBATHCS 3alMPAIOIIUICS MKad C OKOIIKOM Ha YPOBHE
mudepbiaTa. AHaIOrMYHbIE MKa(bl JOJKHBI YCTAHABIUBATHCS TaK)Ke AJISl COBMECTHOTO Pa3MeEIleHHUs
CYETYHKOB U TPaHC(HOPMATOPOB TOKA MPHU BBITOIHCHUN Y4YeTa Ha CTOPOHE HU3IIETO HANpsDKeHUs (Ha
BBOJIe y TOTPEOUTETCH).

1.5.31. KoHcTpyKkuuu 1 pa3meps! mKadoB, HULIL, IUTKOB U T. II. JOJDKHBI 00€CHeYNBATh yIO0OHBIN
JIOCTYIl K 32)KUMaM CYECTYMKOB M TpaHCPOpMaToOpoB Toka. Kpome Toro, noimkHa ObITH oOecredeHa
BO3MOKHOCTh YJIOOHOH 3aMEHBI CUETYHMKA U YCTAHOBKH €ro ¢ YKIIOHOM He Oonee 1°. KoHcTpykuus ero
KpEIUIeHHUs JODKHA 00eceunBaTh BOSMOKHOCTh YCTAHOBKY M CheMa CUETUHKA C JINIIEBON CTOPOHHI.

1.5.32. DieKTponpoBOAKH K CUETYMKAM JODKHBI OTBEYaTh TPEOOBAHUSM, TPUBEACHHBIM B T11. 2.1 1
34.

1.5.33. B 251eKTpONpOBOJKE K paCYETHBIM CUETYMKAM HAJIUYHUE MMAeK HE JOMYCKaeTCsl.

1.5.34. Ceuenus mpoBOHOB U Kabelnell, MPUCOSANHAEMBIX K CUCTINKAM, HOJDKHBI MIPUHUMATHCS B
cootBeTcTBUU C 3.4.4 (cM. Takxke 1.5.19).

1.5.35. Tlpu MOHTaxke 3JIEKTPONMPOBOJKH MJisi MPUCOECIUHEHHUS CUETUYUKOB HETMOCPEICTBEHHOTO
BKITIOYCHHUSI OKOJIO CUETYMKOB HEOOXOJMMO OCTAaBJIATH KOHIIBI NMPOBOJOB JUIMHOW He MeHee 120 M.
M3omsanus nim 06oodka HyleBoro mposoma Ha mmmHe 100 MM mepen CYeTYMKOM IOJDKHA MMETh
OTIIMYUTEIHHYIO OKPACKYy.

1.5.36. [Ins 6e3omacHOl yCTaHOBKU U 3aMEHBI CUETYMKOB B CeTsX HanpsbkeHueM 1o 380 B nomkna
MpeyCMaTPUBATBCS BO3MOXKHOCTh OTKITIOYCHUS CUCTYMKA YCTAHOBICHHBIMH JIO HETO HA PacCTOSHUU
He Oosnee 10 M KOMMYTAIIMOHHBIM aIlllapaTOM HIIH TpenoxpaHuTesivi. CHITHE HANPSHKCHUS TOJDKHO
NpeaycMaTpUBAThCS CO BeexX (a3, MPUCOCANHSIEMBIX K CHETUHUKY.

TpanchopmaTopsl TOKa, UCTIOIB3yEMbIe [UIsl IPUCOCIMHEHHsI CUETYMKOB Ha HarpsbkeHuu 1o 380 B,
JIOJDKHBI YCTAHABIIMBATHCS MOCTIC KOMMYTAIIHOHHBIX allIapaToB 110 HAMPABICHHUIO TOTOKA MOIIHOCTH.

1.5.37. 3a3emnenne (3aHyJIE€HHE) CYCTUYMKOB U TPAHCPOPMATOPOB TOKA JOIDKHO BBHITOMHSATHCS B
COOTBETCTBUH ¢ TpeboBaHMsAMH TJ1. 1.7. IIpu 3TOM 3a3eMIIsIfoIIne W HyJIEBBIE 3aIUTHBIC TPOBOIHUKI
OT CYETYHMKOB U TpaHC(HOpPMATOpPOB TOKa HampsbkeHueM a0 1 kB g0 Ommkaiimiedt cOOpKH 3aKMMOB
JIOJDKHBI OBITH METHBIMHU.

1.5.38. Ilpu wHamuunu Ha OOBEKTE HECKOJIBKUX NPUCOCOMHEHUH C OTACTBHBIM YYEeTOM
3JIEKTPOIHEPTHU HA MAHENAX CICTIYNKOB JODKHBI OBITh HAAMMCH HAUMEHOBAaHUN TPHUCOCIMHEHUH.

TEXHUYECKWUM YUET

1.5.39. Ha TeruIoBbIX ¥ aTOMHBIX 3JIEKTPOCTAHIMAX C arperaTraMu (OJ0Kamu), He 000py10BaHHBIMA
MH(GOPMANMOHHBIMHA WM YIPABIISIOIIMMH BBIYUCIUTEIFHBIMA MaIlIMHAMH, CIEIyeT yCTaHaBJIMBAaTh
CTALlMOHAPHBIE WM NIPUMEHATh HHBEHTAPHBIE IIEPEHOCHBIE CYETYMKH TEXHUYECKOTO y4eTa B CUCTEME
CH nnst BO3MOXKHOCTH pPacyeTOB TEXHHKO-3KOHOMHYECKHMX Ioka3aTeneil. IIpm 3ToM ycTaHOBKa



CYETYHMKOB AaKTHBHOM QJICKTPOOHEPIUnu AOJDKHA TMPOU3BOAUTHECA B ILCIAX SHGKTpOHBHFaTeHeﬁ,
MHUTAIOIUXCS OT [IMH paclpelesMTE]IFHOI0 YCTPOHCTBA OCHOBHOTO HampspkeHus (Bbime 1 kB)
COOCTBEHHBIX HYXI, X B IEISIX BCEX TPAaHC(HOPMATOPOB, MUTAIOLIMXCSA OT 3THX IIHH.

1.5.40. Ha 31eKTpOoCTaHIMIX C TOMEPEUHBIME CBA3SIMH (MMEIOIIUX OOIIMH MaporpoBO/) JODKHA
NpeycMaTpUBaTbCd HAa CTOPOHE TI'€HEPATOPHOIO HAIPSHKEHUS IMPEBBINIAIONINX TpaHc(HOpMaTopoB
TEXHUYECKask BO3MOXKHOCTh YCTaHOBKHU (B YCIIOBHSAX 3KCIUTyaTallMd) CYETYMKOB TEXHHUYECKOTO ydeTa
AaKTHBHOW 3JIEKTPO’HEPTHH, HCIIOJIB3YEMBIX JJIsi KOHTPOJIA IIPaBHIBHOCTH PAadOTHI pacdeTHBIX
TeHEPATOPHBIX CUETYUKOB.

1.5.41. CyeT4nKH aKTHUBHOM 3JIEKTPOIHEPTHH AJISI TEXHHUECKOTO y4eTa CileqyeT yCTaHaBJIMBaTh Ha
MOJICTAaHLIMSIX HampspkeHneM 35 KB u BbIlle 3HEProcucTeM: Ha CTOPOHAX CPEIHEro M HH3ILIETo
HANPSDKCHUH CHIIOBBIX TPaHC(HOPMATOPOB; HA KKAOH OTXOIIICH JMHHUU JIeKTporepenadun 6 kB u
BBILIIE, HAXOsIIelca Ha OagaHce SHEPTrOCHCTEMBI.

CYeT4ynKkn PEaKTHBHOW DIIEKTPOIHEPTHH Ul TEXHUYECKOI'o ydeTa CliellyeT YCTaHaBIMBaTh Ha
CTOpOHAX CPEJHEro M HHU3ILIETO HAIpSHKEHWH CHIIOBBIX TpaHchopMaTopoB mojctaHumii 35 kB u Beiiie
9HEPTOCUCTEM.

YkazaHHbIE TPeOOBaHUS K YCTAHOBKE CUETUHKOB JIICKTPOIHEPTUH TOAIEKAT PeaTU3aliy 110 Mepe
obecrieueH st CUeTYMKAMHU.

1.5.42. Ha npeanpusiTusax clienyeT NpeaycMaTphBaTh TEXHUYECKYI0 BO3MOXKHOCTh YCTaHOBKHU (B
YCIIOBUSIX SKCILUTyaTallly) CTAMOHAPHBIX WM IPUMEHEHHS MHBEHTAPHBIX MIEPEHOCHBIX CUSTUHKOB /IS
KOHTPOJIS 32 COOJIFOZICHUEM JINMHUTOB PACX0/1a IEKTPOIHEPTUH LIEXaMH, TEXHOJIOTHIECKUMHU JINHUAMH,
OTACJIBHBIMHU OHEProOCMKHUMU arperaramMu, AJisd OMNPCACIICHHUA pacxXoda JJICKTPOOHEPTUHW Ha CAUHUILY
NPOJYKIMH WK 1oiy habpukarta.

JlomyckaeTrcsi yCTaHOBKA CUETYMKOB TEXHHUYECKOTO yUeTa Ha BBOAE MPEATIPUATHS, €CIIH PacIeTHBIA
y4eT ¢ O3THM NPEANpUSTHEM BEOETCS IO CUETYMKAM, YCTAHOBJICHHBIM HA MOACTAHIMAX HIH
IJIEKTPOCTAHLUSIX SHEPTOCHCTEM.

Ha ycraHOBKy M CHSTHE CYETYMKOB TEXHMYECKOTO YdeTa Ha NPEANPUSATHAX paspelleHUs
SHEpProcHadKaroIIeH OpraHu3alu He TpedyeTcs.

1.5.43. Tlpubopsl TEXHWYECKOTO Yyd4eTa Ha NPEANPHUATHAX (CUCTINKH U H3MEPHUTEIHHBIC
TpaHc(hOpMATOPbI) TOJKHBI HAXOJUTHCS B BEACHUU CAMUX MOTPEOUTENEH U JOJIKHBI YIOBICTBOPSTH
TpeboBanusM 1.5.13 (3a wuckiIroyeHHMeM TpeOOBaHUS O HAJIWYMM IUIOMOBI SHEProcHaOKaroIeH
opranuzamun), 1.5.14 u 1.5.15.

1.5.44. Kiaccpl TOYHOCTH CUETYMKOB TEXHHYECKOTO ydeTa aKTUBHOW SJIEKTPOSHEPTHU TOJDKHBI
COOTBETCTBOBATH 3HAYCHUAM, IIPUBCACHHBIM HUXKE!

J1st TuHUE 35eKTporepeiayy ¢ IByCTOPOHHUM NUTaHUeEM HamnpspkeHueM 220 kB u Bble, 1,0
TpanchopMaTOpOB MOITHOCTHIO 63 MB-A u Gonee
Jiist mpounx 0ObEKTOB ydera 2,0

Kiaccel TOUHOCTH CUETIMKOB TEXHHUECKOTO yUeTa PEaKTHBHOMN 3JIEKTPO3HEPTHH JIOITYCKACTCS
BBIOMPATh HA OHY CTYIEHb HM)KE COOTBETCTBYIOILETO KJIacCa TOYHOCTH CYETYNKOB TEXHHUECKOTO
ydeTa aKTUBHOM JIEKTPOIHEPTHH.

T'naBa 1.6
M3MEPEHUS DJEKTPUYECKHUX BEJINUNH

OBJIACTb IPUMEHEHUS

1.6.1. Hacrosmas rmaBa IlpaBwyi pacmpocTpaHseTcss Ha H3MEPEHHsS AIIEKTPUYECKUX BEIHYHUH,
OCYILECTBJIIEMBIX IIPU TIOMOIIM CTAllMOHAPHBIX CPEACTB (MOKA3BIBAIOIIMX, PETUCTPUPYIOLIUX,
(UKCHPYIOIUX | Op.).

[IpaBmita He pacpPOCTPAHSIOTCS Ha JTa0OPATOPHBIC U3MEPSHUS ¥ Ha U3MEPEHHUS, OCYILECTBISIEMbIE
C IIOMOIIBIO IEPEHOCHBIX PHUOOPOB.

I/ISMepeHI/Iﬂ HEDJICKTPUYCCKUX BCJIMYMH, a TAKKE U3MEPCHUA APYTUX BJICKTPUYCCKUX BCJINYWH, HE
pernamenTipoBaHHbIX [IpaBmiiamu, TpeOyeMmble B CBSI3H C OCOOCHHOCTSIMH TEXHOJIOTHYECKOTO
nporecca WIM OCHOBHOTO OOOpYIOBaHHS, BBINOJHSIOTCS HAa OCHOBAaHHM COOTBETCTBYHOIINX
HOPMAaTHBHBIX JOKYMEHTOB.

OBIIUE TPEBOBAHUA



1.6.2. CpenctBa H3MEpEeHMH 3IEKTPUYECKUX BEJIHMYMH JOJDKHBI YIOBIETBOPSTH CIETYIOLUIUM
OCHOBHBIM TPeOOBaHMSIM:

1) KIacc TOYHOCTH U3MEPUTENHHBIX IPHOOPOB TOJDKEH OBITH HE XyXe 2,5;

2) KJacchl TOYHOCTH H3MEPUTENBHBIX HIYHTOB, 100AaBOYHBIX PE3UCTOPOB, TPAHC(HOPMATOPOB H
npeoOpa3zoBaTesnell J0KHBI ObITh HE XyXKe NPUBEICHHBIX B Ta0u. 1.6.1.

3) mpexmensl M3MEpEHHs IMPHUOOPOB JOJDKHBI BBIOMPATHCS C YYETOM BO3MOXHBIX HaWOOJBIINX
JUTUTEIILHBIX OTKIIOHCHUH H3MEPSEMBIX BEJIMYMH OT HOMUHAIBHBIX 3HAUCHUH.

1.6.3. YcTaHOBKa M3MEPHUTENBHBIX NMPHOOPOB INODKHA, KAaK IMPABWIIO, IPOU3BOJUTHECSA B ITyHKTAX,
OTKY/Jla OCYILECTBIISIETCS yIIPaBJICHUE.

Tabauna 1.6.1. Kitaccbl TOUHOCTH CpeaCTB M3MepeHUit

Knacc Tounoctn Knacc Tounoctn Knacc Tounoctn Knacc Tounoctn
mpudopa IIyHTa, J0OaBOYHOTO U3MEPUTEIEHOTO HM3MEPHUTEIBEHOTO
pesucropa peobpa3oBaTes TparchopMaTopa
1,0 0,5 0,5 0,5
1,5 0,5 0,5% 0,5%
2,5 0,5 1,0 1,0%*

* Jlomyckaercs 1,0.
** Jlonmyckaeres 3,0.

Ha mnojcraHmusix ¥ THAPOAIEKTPOCTAHUMSX O€3 IOCTOSHHOTO JEeXKYpCTBa OINEPAaTHBHOIO
MepCOHaNa JOMYCKaeTCsl HE YCTAHABJIMBATH CTAIlMOHAPHBIC ITOKA3BIBAIOIIUE MPHOOPHI, MPH 3TOM
JOJDKHBL OBITH TIPEIyCMOTPEHBI MeCTa U TPHUCOCAMHEHUS IEPEHOCHBIX NPHUOOPOB CIIEIHAIBLHO
00y4YEHHBIM ITEPCOHATIOM.

1.6.4. V3mepenuss Ha nuHuAx saekTpornepenadn 330 kB u Bbllne, a Takke Ha TeHepaTopax U
TpaHc(hopMaTOpax TOJHKHEI TPOU3BOAUTHCS HEMPEPHIBHO.

Ha renepatopax wm TpaHchoOpMaATOpax THAPOINEKTPOCTAHIINN IOMYyCKACTCA IPOU3BOIUTH
M3MEPEHUs IEPHOANYECKH C TIOMOIIBIO CPEACTB IIEHTPATM30BAHHOTO KOHTPOJIS.

Jlomyckaercst IPpOU3BOIUTh U3MEPEHHUS MO BHI3OBY" Ha OOILIMIA I HECKOJIbKUX MPHUCOCTUHCHUI
(32 UCKJIFOUCHHEM YyKa3aHHBIX B IEPBOM ab3ale) KOMIUICKT IOKAa3hIBAIOIIUX IPUOOPOB, a TaKKe
MIPUMEHSTH JPYTHE CPEICTBA EHTPATH30BAHHOTO KOHTPOJIS.

1.6.5. Ilpu ycTaHOBKE PErHCTPUPYIONINX NPUOOPOB B ONEPATHBHOM KOHTYPE ITyHKTA YIIPABICHHS
JIOITyCKAaeTCsl HE YCTAHABJIMBATh ITOKA3bIBAIOIIUE MPUOOPHI [ HENPEPHIBHOTO M3MEPEHUs TeX JKe
BEJIMYMH.

N3MEPEHUE TOKA

1.6.6. 3sMepeHne ToKa DOIDKHO MPOU3BOAMTHCS B IEIIX BCEX HANPSDKEHUH, TIe OHO HEOOXOAUMO
JUISL CHCTEMAaTH4eCKOr0 KOHTPOJISI TEXHOIOTHYECKOT0 MpoLiecca Wi 000pyJ0BaHHUS.

1.6.7. I3mepeHue NOCTOSHHOTO TOKA JOJKHO MPOU3BOIUTHCS B HETISIX!

1) reHEpaTOPOB MOCTOSIHHOTO TOKA M CUJIOBBIX IIpeoOpa3oBareei;

2) akKyMYJISITOPHBIX OaTapei, 3apsiTHbIX, MOI3APSAHBIX U PA3PSIHBIX YCTPOHCTB;

3) BO30OYXXICHHS CHHXPOHHBIX T'€HEpaTOpPOB, KOMIICHCATOPOB, a TAaKXKe JJIEKTPOJBUraTeNeil ¢
peryaupyeMbIM BO30YXKACHUEM.

AMnepMeTpsl TIOCTOSIHHOTO TOKa JOJDKHBI HMMETh JIByCTOPOHHHE IIKaJbl, €CIM BO3MOXKHO
M3MEHEHHE HANPaBJICHHS TOKA.

1.6.8. B memsx mepeMeHHOTO Tpex(a3HOro TOKA CIEIyeT, KaK MPaBHIIO, U3MEPATh TOK OJHOW (a3bl.

W3mepenne Toka Kax 01 (asbl JOIKHO TPOU3BOAUTHCS:

1) 11t CHHXPOHHBIX TypOOTreHepaTopoB MomiHocThi0 12 MBT 1 6onee;

2) [ns IMHUHR 3JIEKTpoIepenayd ¢ moQa3sHpIM yIpaBIeHHEM, THHAN ¢ TPOIOIFHON KOMIICHCAITUEH
W JUHUH, U1 KOTOPBIX IPENLyCMaTpUBACTC BO3MOKHOCTH JJIMTENLHON paboThl B HEMONHO(A3HOM
pexrMe; B OOOCHOBAHHBIX CIy4asX MOXKET OBITh NPEIYCMOTPEHO W3MEpEeHHE TOKa KaxaoW ¢asbl
TuHUH anexTponepenaun 330 kB u BbIe ¢ Tpex(dasHbIM yIpaBIeHUEM;

3) [ns IyTOBBIX AIIEKTPOIEUei.

U3MEPEHUE HAIIPAKEHUSA



1.6.9. 3mepenue HanpspKeHUs!, Kak MPaBUIIO, JOJKHO IPOU3BOJUTHCS:

1) Ha cexuMAX COOPHBIX IIMH MOCTOSHHOTO W IIEPEMEHHOI0 TOKAa, KOTOpbIE MOTYT padoTaTh
paszesnpHo.

Jlomyckaercst ycTaHOBKa OJHOTO MPHOOpPA C MEPEKITIOYEHUEM Ha HECKOJIBKO TOYEK U3MEPEHUSI.

Ha moacrannusax nomyckaercs U3MEpATh HANpPsDKEHHE TOJIBKO HA CTOPOHE HU3IIEro HaNpsKEHHS,
€CIIM YCTaHOBKa TpaHC(OPMATOPOB HAINPSDKEHUS] HA CTOPOHE BBICIIEr0 HAINPSHKEHUs HE TpeOyeTcst uis
JIpYruX LENei;

2) B LenAX TIEeHepaToOpoB MOCTOSIHHOTO M IEPEMEHHOI0 TOKA, CHHXPOHHBIX KOMIIEHCATOPOB, a
TaKXe B OTJIEJIBHBIX CIy4asX B IIETISX arperaToB CHEIMaIbHOTO Ha3HAYCHUS.

[Tpn aBTOMAaTH3MPOBAHHOM IIyCKE T'E€HEPATOPOB WJIM JPYIMX arperatoB yCTaHOBKAa Ha HHUX
pruOOPOB ISl HEMPEPHIBHOTO M3MEPEHHS HAIIPSDKCHUS He 00s3aTeNbHa;

3) B memsx BO30YXIOCHHMA CHHXPOHHBIX MammH MomHocThio 1 MBT m Gonee. B memsx
BO30Y K/IEHHSI THAPOT€HEPATOPOB U3MEPEHUE HE 00513aTEIIHHO;

4) B 1emsAX CHWJIOBBIX IIpeoOpa3oBaTelield, aKKyMYJIATOPHBIX OaTapei, 3apsiIHBIX M MOA3apsiIHBIX
YCTPOMCTB;

5) B LEMAX OyTrOTacsIIuX PEakTOpPOB.

1.6.10. B Tpex(a3HbIX ceTsIX NMPOM3BOAWTCS HM3MEpEHHE, KaK MpPaBWio, OIHOro MexaydazHoro
HanpspkeHusl. B cersx HampsbkeHnneMm Bblme 1 kB ¢ addexTuBHO 3a3eMIIeHHON HeEWTpaibio
JOMYCKAeTCsl M3MEpPEHHE TpeX MeXIy(hasHbIX HANPsDKCHWH Ui KOHTPOJIS HCIIPaBHOCTH IIETICH
HaNpsHKCHUEM OTHUM IPUOOPOM (C TIEPEKITIOUEHIEM ).

1.6.11. JlomkHa NpPOM3BOAWTBCS PETUCTpAlMs 3HAYEHUH OJHOTO Mex1y(]a3HOro HampspKEeHHs
coopupix mmH 110 kB w Bblme (MO0 OTKIOHEHHWS HaNpsDKEHWS OT 33JaHHOTO 3HAYCHUS)
JIEKTPOCTAHIUH U MMOJCTAHINH, IO HANPSDKEHUIO HA KOTOPBIX BEAETCS PEXHUM 3HEPrOCHCTEMBI.

KOHTPOJIb N30JIA1IUNA

1.6.12. B cersix mepeMeHHOro Toka Bbiie | kKB ¢ M30IMpOBaHHON WM 3a3eMJIEHHOW uepe3
Jyroracaiiuii peakTop HEUTpasblo, B CETSIX EPEMEHHOro Toka 10 1 kB ¢ n3onupoBaHHON HEHTpabIO
U B CETSIX ITOCTOSHHOTO TOKAa C M30JMPOBAHHBIMHU ITOJFOCAMH WM C U30JIMPOBAHHOW CpEIHEH TOYKOH,
KaK TPaBUIIO, JOJKEH BBINOJIHATHCS aBTOMATHUECKUN KOHTPOJIb M30JIALHH, JEHCTBYIOIINM Ha CUTHAI
NPU CHIDKEHUH CONPOTHUBIICHHSI M30JIIMU OJHOW M3 (a3 (MM 10JIIoca) HUKE 3aJaHHOTO 3HA4YeHHs, C
MOCJICAYIONMM KOHTPOJIEM acHMMETPHH HalpsHKSHUsl NPH MOMOIIM IOKa3bIBalolero npudopa (c
MIEPEKITIOYCHUEM ).

Jlomyckaercst oCyLIeCTBIATh KOHTPOJIb U30JIALUY ITyTeM NEPHOANYECKIX N3MEPEHUI HaNPsKEHUH
C IIETIbI0 BU3YaIbHOTO KOHTPOJIS aCHMMETPUH HAIPSDKEHUS.

U3MEPEHUE MOIIIHOCTH

1.6.13. M3MepeHne MOIIHOCTH TOJKHO MPOU3BOIUTHCS B IIETISIX:

1) reHepaTOpPOB - AKTUBHOM U PEAKTUBHOM MOIIIHOCTH.

ITpu ycraHoBke Ha reHeparopax MomHOcTbl0 100 MBT u Oosiee IIMTOBBIX MOKa3bIBAIOIIUX
npruOOPOB MX KJIACC TOYHOCTH JJOJIDKEH OBITh He Xyxke 1,0.

Ha snextpocranmmsax momHoctbio 200 MBT m 6onee HOIDKHA Takke H3MEPATHCS CyMMapHas
aKTHBHAsI MOIIHOCTb.

Pexomenyercst n3MepsTh CYMMapHYIO aKTMBHYIO MOIIIHOCTh 3JEKTPOCTAHLUI MOIHOCTBIO MEHEe
200 MBT npu HeE0OXOIMMOCTHM aBTOMAaTHYECKOW IEpeAavyd 3TOro napamerpa Ha BBINIECTOSIIHUH
YPOBEHb OIIEPATHBHOTO YIIPABICHHS;

2) KOHJIEHCATOPHBIX OaTapedl MOIIHOCTHIO 25 MBap M 0ojiee W CHHXPOHHBIX KOMIICHCATOPOB -
PEaKTUBHON MOIIHOCTH;

3) tpanchopmaTopoB W JsmHUH, nutaromux CH HanpsbkeHnmemM 6 KB M BBINIE TEIUTOBBIX
3JIEKTPOCTAHIIHUM, - aKTUBHON MOIHOCTH;

4) MOBBIMAIOIUX IBYXOOMOTOYHBIX TPAaHC(HOPMATOPOB MIEKTPOCTAHIMH - AKTUBHOM U PeaKTHBHOM
MOIIHOCTH. B 1IersX NoBhIIIaIoMKX TPEXOOMOTOYHBIX TPaHC(HOPMATOPOB (MK aBTOTpaHCHOPMATOPOB
C HMCIOJIb30BaHNEM OOMOTKM HH3LIETO HANPSDKEHHs) U3MEPEHUE aKTUBHOM M PEakTHBHON MOIIHOCTH
JIOJKHO TTPOU3BOJMTECS CO CTOPOHBI CPETHETO M HU3ILETO HANpPSDKEHUH.

s TpancdopmaTopa, paboTaromero B OJI0Ke ¢ reHepaTopoM, H3MEPEHHE MOIHOCTH CO CTOPOHEI
HU3IIET0 HaNpsDKEHUS clielyeT IPOU3BOIUTH B MM T'€HEpaTopa;

5) moHmwxatomux Tpanchopmatopo 220 kB u BbIlIEe - aKTUBHOH W pEaKTUBHOH, HaNpsHKEHHEM
110-150 kB - akTUBHOM MOIIIHOCTH.



B mensx moHmkKawomMX ABYXOOMOTOYHBIX TpaHC(OPMATOPOB HM3MEPEHHE MOIIHOCTH JIOJDKHO
MPOM3BOJUTHECS CO CTOPOHBI HU3IIETO0 HAINPSHKEHHUs, a B IEMAX IMOHMKAIOMNX TPEXOOMOTOYHBIX
TpaHCc(HOPMATOPOB - CO CTOPOHBI CPETHETO W HU3IIETO HATIPSHKCHUH.

Ha moacrannmsax 110-220 kB 6e3 BeIKIOUaTeNei HA CTOPOHE BBICHIETO HAIPSDKEHUS M3MEpPEHHE
MOIIHOCTHU JOIYCKAa€TCA HE BBINOJHATD. le/I O9TOM JOJDKHBI MNpeaAyCMaTpuBaTbCA MECTa IJid
MPUCOETMHEHHS KOHTPOJIBHBIX IOKa3bIBAIOIINX WM PETHCTPUPYIONINX TPHOOPOB;

6) nmuHmii HampspkeHuem 110 kB wu BhIIe ¢ OBYCTOPOHHUM MHUTAHHUEM, a TaKXKe OOXOIHBIX
BBIKJIIOYATENIeH - AaKTUBHOM M pEaKTUBHOW MOIITHOCTH;

7) Ha ApPYrHX OJJIEMEHTaxX MOACTaHUMH, TAe Ul MEePUOAMYECKOr0 KOHTPOJS PEXHMOB CETH
HEOOXOAMMBI ~ M3MEPEHHsS  IIEPETOKOB  aKTUBHOM M PEAaKTHUBHOW  MOIIHOCTH,  JOJDKHA
MpeayCMaTpUBATHCS BO3MOXKHOCTD IIPHCOSTNHEHNST KOHTPOIBHBIX IEPEHOCHBIX ITPHOOPOB.

1.6.14. Ilpn ycTaHOBKE LIMTOBBIX MMOKA3bIBAIOIINX MPHUOOPOB B LEMSAX, B KOTOPHIX HANpaBIICHHE
MOITHOCTHU MOXECT UBMCHATHCS, 3TU l'[pI/l60p]:l JOJDKHBI UMETH IBYCTOPOHHIOIO HIKATY.

1.6.15. lomxkHa MPOU3BOAUTECS PETUCTPALIUSL:

1) aktuBHOH MOIIHOCTH TypOoreHepaTopoB (MomHOCTEI0 60 MBT 1 Gostee);

2) cyMMapHOH MOIITHOCTH 3JIeKTpocTaHnuii (MomHocTsio 200 MBT 1 60mee).

MN3MEPEHUE YACTOTHI

1.6.16. 3MepeHue 4acTOTHI JOJIKHO IPOU3BOIAUTHCS:

1) Ha KaXI0# CEeKIMM IIMH TeHEPATOPHOTO HANPSIKEHUS;

2) Ha Ka)XIOM TeHepaTope 0JIOUHOW TETIOBOI MM aTOMHOM AJIEKTPOCTAHIINH;

3) Ha KaXX70l cucTeMe (CEKIMH) IIKUH BBICIIEr0 HAPSDKEHUS JIEKTPOCTAHIINY;

4) B y31axX BO3MOXKHOT'O JICJIEHHS DHEPIOCHCTEMBI HA HECHHXPOHHO Pa0OTAaIOIHNe YacTH.

1.6.17. Peructpamusi dYacTOTBI WJIH €€ OTKIOHEHHS OT 3aJaHHOTO 3HA4YCHUS JOJDKHA
MPOU3BOAUTHCS:

1) Ha snekrpocraHumsx MouHocThio 200 MBT 1 Gonee;

2) Ha 3JEKTPOCTAHIMAX MOLIHOCTHIO 6 MBT 1 Oonee, paboTaromux H30IMPOBaHHO.

1.6.18. AOcomoTHas TOTPEIIHOCTh PETHCTPUPYIOMINX YaCTOTOMEPOB Ha 3JIEKTPOCTAHIIUSAX,
YYacTBYIOIINX B PEryIHPOBaHUH MOIIHOCTH, JOJDKHA ObITh He 6onee + 0,1 I'm.

MN3MEPEHUA TP CUHXPOHU3ALIUU

1.6.19. [l u3MepeHuii npyu TOYHOH (PYYHOH MIIN T10JTyaBTOMATHYE€CKON) CHHXPOHM3AIMHU J0JDKHBI
IpeAyCMaTpUBaThCA CIEAyIOIMe MNpUOOpHI: [Ba BOJBTMETpa (WJIM OBOMHOW BOJBTMETp); ABa
gacToTomMepa (WIn JBOWHON 4acTOTOMEP); CHHXPOHOCKOIL.

PEITICTPAIUSA DJIEKTPUYECKUX BEJIMYNH
B ABAPUHMHBIX PEXKUMAX

1.6.20. Jliast aBTOMATHYECKOW PETHCTPAllMi aBapUHHBIX IPOIECCOB B JJIEKTPHUUECKOW YACTH
9HEPrOCHUCTEMBI JOJDKHBI IIPElyCMaTPUBATHC aBTOMATHYECKHE OCLIHILIOrpadBbl.

PaccraHOBKY aBTOMaTHYECKHX OCHHMIUIOrpaoB Ha OOBEKTaX, a TaKKe BBIOOP PErHCTPUPYEMBIX
UMM D3JIEKTPUYECKMX I1apaMeTpoOB, KaK IIPaBHJIO, CIIEAYET IPOM3BOAWTHL B COOTBETCTBHU C
PEKOMEHIANAMHE, IPUBECHHBIMA B Tabm. 1.6.2 u 1.6.3.

ITo cornmacoBaHuio ¢ dHeprocucreMamMu (PaiflOHHBIMH SHEPreTHYECKHMMH YHPaBICHUSIMH) MOTYT
NpeayCMaTPUBATbCS PETUCTPHUPYIOIIME TPHOOPBI € YCKOPEHHOW 3allMCbio IpH  aBapuu  (Juis
pEeTUCTpallK  AJIEKTPHUUYECKUX IapaMeTpPOB, HE KOHTPOJIHMPYEMBIX C MOMOLIBIO ABTOMATHUECKHX
ocumuiorpagos).

Tab6ymna 1.6.2. Pexomenganun mo paccTaHOBKe aBTOMATHYECKHX
aBapPUHHBIX 0CHULIOrpad)oB Ha 00bEKTAX IHEProCUCTEM

Hanpsokenue Cxema KonunuecTBo auHumiA, KonunuecTBo ycTraHaBnmmuBaeMbIX
pacnpeaenuTeNIbHOrO | pacipeleuTenIbHOro MOAKITFOYCHHBIX K ocumniorpados
ycTpolicTsa, KB yCTpoOICTBa CeKIuH (CUCTeMe ILHH)
pacnpenenuTesIbHOro
yCTpOHCTBa
750 JIro0ast JIro6oe OnuH ISt KaXkJ10H JIMHUAN
(TIPEAMOYTUTEIIBHO ¢ 3aIHUChIO




IpeJaBapuiHOro pexxuma)

500 " OpHa uinm n8e OpmuH mis xaxaod juHuM (6e3 3amucu
NIpelaBapuiiHOTO PEKUMA)

500 " Tpu unu 6onee O JUTSt KaOKI0H JIUHUH
(IIPEeaIOYTUTENEHO XOTsl OBl Ha OJHOW U3
JIMHUA ¢ 3aluchlo  IpelaBapuilHOro
pexuma)

330 " OpnHa He ycranaBnuBaercs

330 " JlBe wiu Gonee OpmuH mis kaxaod juHuM (6e3 3amucu

IpeJaBapuiHOro pexxuma)
220 Ccekmusamu wnn |Omsa wnu - aBe  Ha|OmuH JJsl ABYX CEKIMH Wid pabodymx
CHUCTEMaMH IIMH  |K&KIYI0 CEKIHIO WIH|CHCTEM INH (6e3 3aIHCH

pabouyro cHCTeMY IIUH |peIaBapHiHOTO PexumMa)

220 To xe Tpu wim dersipe Ha|OAWH A KOKIOH CEKIUHM WM pabodei
KXY CEKIHIO WJIH|CHCTEMBI LIMH (e3 3aIHCH
pabouyro cHCTeMy IIUH |peIaBapHiHOTO PexumMa)

220 " Ilare wmm  OGonee Ha|OguH-IBa JUIS  KaXKIOM CEKUUU WIM
KOKIYI0 CeKIMI0 WiIH|paboyeil CHCTEMBI IIMH C  OJHHM
pabouyro CHCTeMY IIUH |IIyCKOBBIM yCTPOWCTBOM (0e3 3ammcu

NIpelaBapuitHOTO PEKUMA)
220 IMonyropuas wnmu | Tpu unu Gonee OnuH Ui TpeX-4eThIpeXx JUHUNA WU JUIs
MHOTOYTOJIBHUK KaxI0i cuctembl mumH (0e3 3amucu
NIpelaBapHitHOTO PEKUMA)
220 bes Boikimouareneit |OxHa win aBe He ycranasnuBaercs
220 kB unu ¢ onHuM
BBIKJIFOYATENIEM
220 TpeyronbHuk, To xe Jomyckaercs yCTaHOBKa OJIHOTO
YETBIPEXYTOJIbHUK, aBTOMaTHYECKOTro ocluuiorpada, eciu
MOCTHUK Ha TIPOTUBOIOJIOXKHBIX KOHIAX JIMHHN
220 kB HET ABTOMAaTUYECKUX
ocumniorpados

110 C cekmusamu wn - |OnHa - TpU Ha Kaxaywo|OmuH Jisl ABYX CEKIUH Win pabodmx

CHCTEMaMH IIMH  [CeKIUI0 WM CHCTEMY|cHCTeM INH (6e3 3aIHCH

[IHH IIpeIaBapuitHOTO PEKUMA)
110 C cekmusamu wnu - |Yetbipe - 1miecth Ha|OIUH JUIS KaXIOW CEKIMU WK paboucit
CHUCTEMaMH IIMH  [K&KIYI CEKIMIO WJIH|CHCTEMBI LIMH (6e3 3aIHCH

pabouyro CHCTeMY IIUH |peaBapUiHOTO pexxnuma)

110 C cexiusimu wi - |Cemp  wim Gonee  Ha|OmWH AU KaXKIOH ceKumy wim pabodeit

CHCTEMaMH IIMH  [K&KIYI0 CEeKIHI0 MIH|cHCTeMbl MKH. J[omycKaeTcss ycTaHOBKa
pabouyro CHCTeMY IIMH |ABYX aBTOMaTHYECKHX OcLiuiorpados
Ul KOKAOW CeKIMHM WM paboueid
CHCTEMBI LIMH (6e3 3aIHCH
NIpeIaBapuitHOTO PEKUMA)
110 be3 Boikimouareseit Ha|OnHa wiu 1Be He ycranasnuBaercs
cropone 110 kB,
MOCTHK, TPEYTOJbHHUK,
YETHIPEXYTOJBHUK
Tabauna 1.6.3. Pexomenaanumn no BoIOOPY 3J1eKTPUYECKHX TapaMeTPoB,
PErucTpupyemMbiX aBTOMAaTUICCKUMHU aBapﬂﬁHblMﬂ ocun.lmorpaq)amn
Hampsiokenue [TapameTpsl, pekoMeHayeMBbIE sl pErUCTPAIlMU aBTOMATHYECKIUMU
pacupenenuTenIsHOro ocummiorpadamMmu
ycTpoicTBa, KB
750, 500, 330 Qdas3Hple HampspKeHUs Tpex a3 smHuE. HampspkeHnme W TOK  HyJeBOH
HOCJIE/IOBATENILHOCTY JTMHUM. TokK nBYX wiH Tpex (a3 auHuid. Tok ycunurens
MOILIHOCTH, TOK IIpH€Ma BBICOKOYACTOTHOIO IIPUEMONIEPENATUNKA U TOJIOKEHUE
KOHTAKTOB BBIXOJAHOI'O IPOMEXYTOUYHOT'O PEJIE BBICOKOYACTOTHON 3alUTHI.
220,110 @da3Hple HANPSHKCHUS M HaNpsDKEHHE HYJIEBOM ITOCIEIOBATEIHHOCTH CEKIIMU

WM Tpex

has)

HaunboJiee

Wi paboyeldl cucTeMbl IIMH. TOKH HYJIEBOH IOCJIEIOBATEIbHOCTH JIMHHY,
MPUCOCTMHCHHBIX K CEKIMU win paboueil cucreme mmH. ®a3Hble TOKU (ABYX
OTBETCTBEHHBIX
BBICOKOYACTOTHBIX MpPHEMOINEpeNaTIuKoB TuddepeHImanbHo-(Pa3HbIX 3alIuT

muHuil.  Toku mnpuema




|Me)KCI/lCTeMHl:.lX JINHUH 3JIEKTPOIIEpEAAUU.

1.6.21. Ha »3ieKTpHYECKHX CTaHIUAK, MPHHAICKANIMX MNOTPEOUTENI0 M MMCIONUX CBS3b C
SHeprocucreMoir  (OJOK-CTaHIMAX), AaBTOMATHYECKHE  aBapuUiHBIE  OCHIIUIOTPAadbl  JOJDKHBI
IpeaycMaTpuBaThCa Uil Kaxkaoi cucteMsl muH 110 kB u Bbimme, uepe3 KOTOpbIE OCYLIECTBIISETCS
CBSI3b C JHEPrOCHUCTEMOM 0 JIMHMSM 3JIEKTponepenaud. DTH ocumuiorpadpl, Kak NpaBHiIo, JOJDKHBI
perucTpupoBath HanpspkeHus ((asHble U HYJIEBOH MOCIE0BATEIBHOCTH) COOTBETCTBYIONIEH CUCTEMBI
mvH, TOKH ((pa3HbIe ¥ HyJIEBOH MOCIEN0BATENFHOCTH) IUHAN JIEKTPOIIEpeadu, CBA3BIBAIONINX OJIOK-
CTaHLUIO C CUCTEMOIA.

1.6.22. Jlns peructpanuu JAeHCTBHS YCTPOICTB NPOTHBOABapUIIHON CHUCTEMHOW aBTOMAaTHUKU
PEKOMEHyeTCsl YCTaHaBIIMBATh JIONOJHHUTENBHbBIE ocluiorpadsl. PaccTaHOBKa JIOMOIHUTEIBHBIX
ociyutorpaoB U BBIOOP PETHUCTPUPYEMBIX MMM HapaMeTpoB JOJDKHBI IIPEIyCMaTpHUBaThCs B
MPOEKTax MPOTUBOABAPUITHON CUCTEMHOI aBTOMATHKH.

1.6.23. lns onpeneneHus MecT moBpexaeHuii Ha BJI 110 kB u Beime mmHoi 6otee 20 kM
JIOJDKHBI ITPEAYyCMaTPUBAThHCS (PUKCUPYIOIINE ITPUOOPHI.

T'maBa 1.7
3A3EMJIEHUE U 3AILIMTHBIE MEPBI
JEKTPOBE30OITACHOCTHU

YTBEPXJIEHO
MUHUCTEPCTBOM 3HEPIETUKU
Poccuiickoit ®enepanuu

ITpukas ot 8 utoms 2002 1. Ne 204

Beooumcs 6 oeticmeue
c 1 aunsapa 2003 e.

Ob6aacTs npuMeHenusi. TepMUHBI U OnpeieIeHU s

1.7.1. Hacrosimas rmaBa [IpaBunm pacrpocTpaHseTcs Ha BCE DJIEKTPOYCTAHOBKH MEPEMEHHOTO H
MOCTOSTHHOTO TOKa HampspkeHHeM 10 1 kB u Bble u comepkuT odmuye TpeOoBaHMUs K UX 3a3eMIICHUIO
" 3a1uTe JIIOIleﬁ 1 XKUBOTHBIX OT MOPAXKCHUA JJICKTPUUCCKMM TOKOM KaK B HOPMAJIbHOM PEKUME
paboThI ANIEKTPOYCTAHOBKH, TaK U IPH TOBPEXKICHUH N3O0JISIINH.

JlononHuTeNnbHBIE TPEOOBaHMS IPUBEICHBI B COOTBETCTBYIOIMX TiaBax I1Y 0.

1.7.2. DnexTpoycTaHOBKH B OTHOIICHUU Mep JIEKTPOOE30IacHOCTH Pa3esaioTCs Ha:

AJIEKTPOYCTAHOBKM HarpsbkeHueM Bbllie 1 kB B cersix ¢ riryxo3asemsieHHOH i 3()(EKTHBHO
3a3eMJIEHHOM HelTpaiblo (cM. 1.2.16);

3JEKTPOYCTAaHOBKU HaNpspKeHUEM Bbllie 1 KB B ceTsX ¢ M301MpOBaHHOW WIIM 3a3€MJICHHOH uepe3
Jyroracsilyil peakTop Uil pe3UCTOp HEUTPAIIBIO;

NIEKTPOYCTAaHOBKH HampshkeHueM 710 1 kB B ceTsx ¢ Iiyxo3a3eMJIeHHON HeHTpalbio;

9JIEKTPOYCTAHOBKH HampshkeHueM 10 1 kB B ceTsix ¢ H30JUpOBaHHOM HENTpaIbIO.

1.7.3. JIns eKTpoycTaHOBOK HampspkeHHeM 10 | kKB npuHATH cinenyromnmie 0003HaueHS:

cucrema TN - cucrema, B KOTOPOl HEUTpalb UCTOUHHUKA MUTAHUS IJIYXO 3a3€MJIEHA, @ OTKPBIThIE
MMPpOBOAAIINE YAaCTH SBJICKTPOYCTAHOBKHU IMPUCOCAMHEHBLI K rnyx03a3eMneHH0171 HeﬁTpaﬂI/I HUCTOYHHKA
MOCPEICTBOM HYJEBBIX 3allIUTHBIX IPOBOJHUKOB;
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Puc. 1.7.1. Cucrema TN-C nepemeHHOro (a) 1 mocrossHHOro (6) Toka. HyneBoi 3aiuTHbIi 1
HYJIEBOH paboumii MPOBOJHNKY COBMEIIEHBI B OTHOM IIPOBOTHHKE!
1 - 3a3emiuTens HEHTpaN (cpenHeil TOUKH) HCTOYHHUKA THTAHMS;
2 - OTKPBITBIE IPOBOJSIIIE YACTH; 3 - ICTOUYHMK MTUTAHUS TIOCTOSIHHOTO TOKa

cucrema TN-C - cucrema TN, B KOTOPOW HyJIEBOH 3alMTHBIH W HYJIEBOH pabOumii IPOBOIHHUKA
COBMEIICHEI B OTHOM ITPOBOJIHUKE HA BCEM ee IpoTshKkeHuu (puc. 1.7.1);

cucremMa TN-S - cucrema TN, B KOTOpOH HYJIEBOH 3aIIUTHBIA M HYJIEBOW pabOYMi MPOBOTHHUKH
pasJielieHbl Ha BceM ee MpoTsbkeHuu (puc. 1.7.2);

cucrema TN-C-S - cucrema TN, B KOTOpOi (DYHKIMH HYJICBOTO 3alIUTHOTO U HYJIEBOro pabodero
MPOBOJHUKOB COBMEIIEHBl B OJHOM IIPOBOAHHMKE B KaKOH-TO €€ 4YacTH, HA4MHAs OT HCTOYHHUKA
nutanus (puc. 1.7.3);

cucrema [T - cucreMa, B KOTOPOM HEUTpajdb UCTOYHUKA IUTAHUA M30JIUPOBAHA OT 3EMJIM WIU
3a3eMiieHa d4epe3 IMpuOOpHl WIIM YCTpOicTBa, MMEIOMME OOJbIIOE CONPOTHBICHUE, a OTKPBITHIC
MIPOBOIAIINE YaCTH JIEKTPOYCTaHOBKH 3a3eMIIeHHI (puc. 1.7.4);

cucrema 717 - cucrema, B KOTOPOH HEHTpaiab UCTOYHHMKA MUTAHUS IIIyXO 3a3€MJICHA, @ OTKPBIThIE
MPOBOJAIINE YaCTH 3JEKTPOYCTAHOBKHM 3a3€MJICHBI IIPH TIOMOLIM 3a3eMJISIOIIEro YCTPOICTBa,
JNEKTPUYECKU HE3aBHCUMOTO OT TIIyX03a3eMJICHHOW HelTpanu ucrounuka (puc. 1.7.5).

ITepBast OykBa - COCTOSIHNE HEHTpaIM UCTOYHNKA MMUTAHUS OTHOCUTEIBHO 3EMITH:

T - 3a3emiieHHas! HEUTpaJib;

I - n3051MpoOBaHHAsI HEUTPAIIb.
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Puc. 1.7.2. Cuctrema TN—S niepeMeHHOTO (@) ¥ TOCTOSIHHOTO (6) Toka. HyseBoit 3amuTHbI 1
HYJIeBOH pabouuii MPOBOJAHUKH Pa3/ICICHBI:
1 - 3a3eMiIuTeNb HEUTPAJIU UCTOYHHUKA IEPEMEHHOTO TOKA; /-] - 3a3€MJIMTENb BBIBOJA UICTOYHHKA
MIOCTOSIHHOTO TOKa; /-2 - 3a3eMJIUTEIb CPEIHEN TOUKU UCTOYHUKA TOCTOSIHHOTO TOKA; 2 - OTKPBITHIE
MIPOBOIATINE YACTH; 3 - HCTOYHUK ITUTAHUS

Bropas-OykBa - COCTOSIHUE OTKPBITHIX MPOBOAIINX YaCTEH OTHOCUTEIHLHO 3EMIIU:

T - OTKpBITHIE TPOBOMAIIAE YACTU 33a3€MJICHBI, HE3aBUCHMO OT OTHOIICHHUS K 3eMiie HeWTpaiu
HMCTOYHUKA TTUTAHMS WIH KaKOH-IN00 TOUKH IMUTAIOIIEH CETH,

N - OTKpBITHIC MPOBOMASIINE YACTH MPHCOCIUHECHBI K TIyX03a3eMJICHHOW HEWTPaad HUCTOYHHKA
[MATAHHUS.

[Mocnenyrommue (mocne N) OYKBHI - COBMEIIEHUE B OJHOM MPOBOJHUKE WM Pa3leieHue (PpyHKIIA

HYJIEBOTO Paboyero u HyJIeBOTO 3alIUTHOTO IPOBOIHUKOB:
S - HyneBo# pabounii (V) u HyneBoii 3aiUTHBIN (PE) MPOBOJHUKYN pa3/ieleHbl;
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Puc. 1.7.3. Cuctema TN-C-S nepeMeHHOTO (@) ¥ TOCTOSIHHOTO (0) ToKa. HyieBoit 3amuTHEIA 1
HYJIEBOI pabouuii MPOBOJAHUKN COBMEIIEHBI B OJTHOM ITPOBOJHUKE B YACTH CHCTEMBI:



1 — 3a3eMIInTENb HEUTPATM UCTOYHHUKA TIEPEMEHHOTO TOKa; /-] - 3a3eMJIMTENb BHIBOJIA UICTOYHHKA
MOCTOSIHHOTO TOKa; /-2 - 3a3eMJIUTEIb CpeIHEel TOUKU UCTOYHUKA MTOCTOSIHHOTO TOKA; 2 - OTKPBIThIE
TIPOBOIAIINE YaCTH, 3 - HICTOYHHUK ITHTAHHS

C - dyHKOUM HYJEBOTO 3alIMTHOIO M HYJIEBOTO pPa0OYero MpOBOIHHKOB COBMELICHBI B OJHOM
npoBoanuke (PEN-IpOBOJHHUK);

N - /2 - nyneBoii paGounii (HeiiTpaIbHBIIT) POBOIHHK;

PE - /- 3alIUTHBIA MPOBOJMHUK (3a3¢MILIONIMIA TPOBOIHUK, HYJICBOW 3alIUTHBIA IMPOBOJHUK,
3aMIUTHBIA IPOBOAHUK CUCTEMBbI YPaBHUBAHHS TOTCHIINAJIOB);

PEN - £ - coBMelIeHHBII HyJICBO#l 3aLUTHBII 1 HYJIeBOI paGOUHil IPOBOIHUKH.
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Puc. 1.7.4. Cucrema IT nepeMeHHOTO (@) ¥ TIOCTOSTHHOTO (6) Toka. OTKPHITHIE TPOBOISIIIE
YaCcTH JIEKTPOYCTAHOBKHU 3a3eMIIeHBI. HelTpaas HCTOYHHKA MUTaHUS U30JUPOBAHA OT 3EMIIH
WK 3a3eMJICHA Yepe3 OOJIbIIIOE COMPOTURIICHHUE:

1 - conpoTHBIICHUE 3a3eMIICHUS HEHTPAI UCTOYHUKA ITUTAHUS (€CITH UMeeTCs); 2 — 3a3EMIIUTENh;
3 — OTKpPHBITHIC TIPOBOISIINE YACTH; 4 - 3a3EMIIAIOIIEE YCTPOUCTBO AIIEKTPOYCTAaHOBKH;

5 - UICTOYHUK MUTAHUS

1.7.4. DnexTpuueckas ceTh ¢ 3PPEKTUBHO 3a3eMIICHHON HEHTpalblo - TpexdasHas sieKTpryecKas
CEeTh HaNpsDKeHUEM BhIIIe | KB, B KOTOpOo# K03 OUIIEHT 3aMBIKaHUI Ha 3eMIIO He TpeBhIaeT 1,4.

KoadhdunpeHnT 3aMbikaHus Ha 3eMITI0 B TpeX(a3HOW AJIEKTPUIECKOW CETH - OTHOIICHHE Pa3HOCTH
MOTEHIMAJIOB MEX/y HENOBPEXKICHHON (ha30i M 3eMiieil B TOUKE 3aMbIKaHUSI Ha 3€MJIIO APYTroil Win
JBYX ApYyrux (a3 K pa3HOCTH MOTEHIMAIOB MEXIy (a30il n 3emiell B 3TOH TOUYKE 10 3aMbIKaHUSI.
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Puc. 1.7.5. Cucrema TT nepemeHHOTO (a) 1 TOCTOSHHOTO (0) TOKa. OTKPBITHIC IPOBOISIINE YACTH
3JIEKTPOYCTAHOBKH 3a3€MJICHBI IIPH TIOMOIIH 3a3€MJICHUS, JICKTPUIECKH HE3aBUCHUMOTO OT
3a3eMJIMTENS HEMTpanu:

1 - 3a3eMITUTENh HEHTPAIM UCTOYHUKA TIEPEMEHHOTO TOKa; /-] - 3a3eMJIMTEINb BHIBOJA UCTOYHUKA
MOCTOSTHHOTO TOKa; /-2 — 3a3eMJINTENb CPeIHEH TOUKH HCTOYHHUKA IIOCTOSHHOTO TOKA; 2 - OTKPHITHIC
MIPOBOJAIINE YaCTH; 3 - 3a3eMJIUTENIb OTKPHITHIX IMPOBOSIINX YaCTEH 3IEKTPOYCTaHOBKH;

4 - UICTOYHUK MTUTAHUS

1.7.5. T'myxo3a3emyeHHass HeHTpaimb - HelTpambp TpaHchopMaTopa WM TEHEpaTopa,
MIPUCOETMHEHHAsI HEMTOCPEICTBEHHO K 3a3eMIIIONIEMY YCTPOUCTBY. I TyX03a3eMICHHBIM MOXET OBITh
TaK)Ke BBIBOJ MCTOYHMKA OIHO(A3HOIO MEPEMEHHOTO TOKA WIIM MOJOC HCTOYHUKA MOCTOSHHOTO TOKa
B JIBYXIIPOBOJHBIX CETSAX, & TAKXKE CPEIHSSA TOYKA B TPEXIIPOBOTHBIX CETSIX TOCTOSHHOTO TOKA.

1.7.6. W3omupoBaHHas HeWUTpamp - HEHTpanb TpaHchopMaTopa WM  TEHEpaTopa,
HETPUCOEANHEHHAs K 3a3¢MIIIOLIEMY YCTPOMCTBY WJIHM INPHCOENWHEHHAs K HeMmy depe3 OoibImoe
COITPOTUBJICHUE le/I60pOB CUrHaJIn3anu, HU3SMCPCHUA, 3alllUTbl W JAPYTUX aHAJIOIMYHBIX UM
YCTPOMUCTB.

1.7.7. IlpoBoasiiast 4acTh - YaCThb, KOTOPast MOXKET IPOBOJUTH IJIEKTPUUECKUN TOK.

1.7.8. ToxoBenymiast 4acTh - MPOBOIAIIAS YACTh DJIEKTPOYCTAHOBKHM, HAXOISIIASCS B MpoIecce ee
paboTel 1ox pabo4YMM HAIpsHKEHUEM, B TOM 4YHCIE HyJEeBOW pabouumii mpoBoaHuk (HO He PEN-
MIPOBOJTHHIK).

1.7.9. OrtkpeiTass TPOBOIAIIASs YacTh - JOCTYNHAS MPUKOCHOBCHHIO TIPOBOAAINIAS YacCTh
3JIEKTPOYCTaHOBKH, HOPMAJIbHO HE HAXOJAMIASACSA TOJ HANPSUIKEHHEM, HO KOTOpas MOXET OKa3aTbCs
IOl HAIIPSDKEHUEM IIPU [TOBPEKICHUY OCHOBHON U30JISLIMU.

1.7.10. CropoHHsisi mOpoBOAsIIAas 4YacThb - MPOBOJAMIASI YacTh, HE SBIAIOIIAACA YacCTbIO
JJIEKTPOYCTAHOBKH.

1.7.11. TIpsMoe TNPUKOCHOBEHHWE - DJICKTPUUECKUN KOHTAKT JIIOJAEH WM JKUBOTHBIX C
TOKOBEAYIIUMU YaCTAMU, HAXOAAINUMHUCS 11O HAITPAKCHUCM.

1.7.12. KocBeHHOE NPUKOCHOBEHHE - DJJIEKTPUYECKUH KOHTAKT JIOAEH MM >KMBOTHBIX C
OTKPBITHIMA TIPOBOSIIAMH YaCTSIMH, OKAa3aBITUMICS O] HAIIPSDKEHHEM TIPY TIOBPEKICHUN H30JISIIHH.

1.7.13. 3ammTa OT MPSAMOTO MPUKOCHOBEHUS - 3alllUTa JJIs MPEIOTBPALIECHUS TMPUKOCHOBEHHUS K
TOKOBEAYIIUM YacCTAM, HAXOAAIUMCA O] HAIIPSAKCHUCM.

1.7.14. 3amuTa npu KOCBEHHOM NPUKOCHOBCHHH - 3aIUTA OT MOPAKCHHS NEKTPHUCCKUM TOKOM
MPH TPUKOCHOBCHHH K OTKPBHITBIM IIPOBOISIINM YacTAM, OKAa3aBIIMMCSA IO HAMpPSKCHUEM IIPU
TOBPEXXICHUN U3OJISAIIHH.

TepMI/lH MOBPEKACHNUEC U30JAINU CICAYCT NOHUMATh KaK €AMHCTBEHHOC MMOBPC)KACHUC U30JIALIUU.



1.7.15. 3azemnuress - NPOBOISINAS YacTh WIIM COBOKYITHOCTh COEIMHEHHBIX MEXay coloi
NPOBOASIINX YacTel, HaXOJIIMXCS B DJIEKTPUYECKOM KOHTAKTE C 3eMiIel HENOCPEICTBEHHO WIIH
yepe3 MPOMEXYTOUHYIO IPOBOISIIYIO CPEy.

1.7.16. WcKycCTBEHHBIM 3a3eMJINTENb - 3a3€MJINTENb, CIICIHAIbHO BBIOJMHICMBIA Ui IIeJIeH
3a3eMJICHHSI.

1.7.17. EcrecTBeHHBIH 3a3eMJIMTENb - CTOPOHHSS IPOBOASNIAS YacTh, HAXOAALIAsACS B
JJIEKTPUYECKOM KOHTAKTE C 3eMJIeil HEIOCPEICTBEHHO WM Yepe3 MPOMEXYTOUHYIO IPOBOJISIIYIO
cpeny, UCTIONb3yeMast ATl LeNeH 3a3eMIICHNUS.

1.7.18. 3azemusitoniuii MPOBOJHUK - MPOBOJHUK, COSAMHSIONIMMA 3a3eMJISIEMYI0 4acThb (TOUKY) C
3a3eMIINTEIIEM.

1.7.19. 3a3emistoniee YCTPOHCTBO - COBOKYITHOCTB 3a3EMIIUTEIS U 3a3€MILTIONIIX TPOBOJHUKOB.

1.7.20. 30Ha HyJIeBOTO MOTEHIMAa (OTHOCUTENBHAS 3eMJIsl) - YaCTh 3EMJIH, HAXOIAIIAsACs BHE 30HBI
BIIMSIHUSL KaKOTO-JIMOO 3a3eMIIMTENs, 3JIEKTPUYECKUIl IMOTEHLMal KOTOPOH NPUHHMMAETCsl PaBHBIM
HYJIIO.

1.7.21. 30Ha pacTtekaHus (JOKaIbHAS 3eMJIS) - 30HA 3eMITH MEXKTy 3a3eMIIUTEIIeM U 30HOH HyJIEBOTO
MOTEHIMANA.

TepMI/IH 3CMJIA, l/ICHOﬂb3yeMbIﬁ B I'J1aBC, CJICAYCT NIOHUMATh KaK 3€MJIA B 30HC paCTCKaHUA.

1.7.22. 3amblkaHuE€ Ha 3€MIIO - CIIydalHbBIl AJIEKTPUYECKHH KOHTAKT MEXJY TOKOBEIYLIUMHU
YacTsIMH, HAXOIAIINMHUCS 1101 HAIPSIKEHUEM, U 3eMIICH.

1.7.23. HampspkeHre Ha 3a3eMIIIONIEM YCTPOMCTBE - HaNpsKEHHE, BO3HUKAIOIIEE MPHU CTEKAHUH
TOKa C 3a3eMJIMTENs] B 3€MJII0 MEXJIYy TOYKOH BBOJA TOKa B 3a3eMJIMTENIb M 30HOH HYJIEBOTO
MOTEeHIMANA.

1.7.24. HanpspkeHne NPUKOCHOBEHHMS - HANPSDKEHHE MEXIY IBYMS MPOBOISIIMMHU YaCTSIMU HIH
MEXKAy MPOBOAAIIECH YacThIO M 3€MJICH IPH OJHOBPEMEHHOM IIPUKOCHOBEHHM K HHM YEIIOBEKA WU
JKHUBOTHOTIO.

OxpjaemMoe HanpspDKeHHE NPUKOCHOBEHMS - HaNpsDKEHHE MEKAY OJHOBPEMEHHO IOCTYIHBIMHU
MPUKOCHOBEHHIO IIPOBOISAIINMHE YaCTSIMHU, KOTZa YEIOBEK MIIN JKUBOTHOE MX HE KAacaeTCH.

1.7.25. HampsbkeHue mara - HamnpsDKEHHE MEXIy ABYyMs TOYKaMHM Ha MOBEPXHOCTH 3E€MIIH, Ha
pacCTodIHUN 1M OaHa OT prFOﬁ, KOTOPOE€ NPUHUMACTCA PaBHBIM JJIMHE 1Iara 4€jJI0BEKa.

1.7.26. ConpoTUBIEHNE 3a3€MIIIOLIETO YCTPOUCTBA - OTHOILIEHUE HANPSIKEHUS Ha 3a3€MILIOLIEM
YCTPOMCTBE K TOKY, CTEKAIOIIEMY C 3a3eMJIUTEINS B 3EMIIIO.

1.7.27. DKBUBaIEHTHOE YAEIHHOE COMPOTHBIICHHIE 3eMJIH C HEOTHOPOJHON CTPYKTYPOIl - yIeNbHOE
JJIEKTPUYECKOE COIPOTHBIIEHHE 3€MJIM C OJHOPOAHOW CTPYKTYpOW, B KOTOPOW CONpPOTHBIICHUE
3a3eMIISIIOIIET0 YCTPOICTBA HMEET TO )K€ 3HAUEHHE, YTO U B 3eMJI€ C HEOJHOPOHOM CTPYKTYPOHL.

TepMuH yaenbHOE CONPOTHBICHUE, HCIOJIB3YEMBIH B TJWaBe JUIA 3€MJIM C HEOJHOPOIHOU
CTPYKTYpPOH, CllelyeT IOHNMATh KaK SKBUBAJICHTHOE Y/AEIbHOE CONPOTHBIICHHUE.

1.7.28. 3asemyieHue - OpeIHAMEPEHHOE 3JICKTPHUCCKOE COCAMHCHHE KAKOW-JINOO TOYKU CETH,
JJIEKTPOYCTAHOBKHM MM 00OPYIOBAHUS C 3a3eMJIISIFOILIIM YCTPOHCTBOM.

1.7.29. 3ammTHOE 3a3eMIICHHUE - 3a3eMJICHHE, BRITIOTHIEMOE B IEIISIX AIEKTPOOE30MaCHOCTH.

1.7.30. Pabouee (pyHKUMOHANTBHOE) 3a3eMIICHHE - 3a3€MJICHHE TOYKHM WIIM TOYEK TOKOBEAYIIUX
YyacTel DJIEKTPOYCTAHOBKH, BBINOJHsAEMOE JUIsd oOecrieueHHs padoThl 3JIEKTPOYCTaHOBKH (HE B LEJSX
3JIeKTPOOE30MacCHOCTH).

1.7.31. 3amuTHOE 3aHYyJNEHHE B DJEKTPOYCTAHOBKAX HampspkeHweM a0 | kB - mpemHamepeHHOE
COEIMHEHUE OTKPBITHIX IPOBOISIIMX YacTell C INIyX03a3eMJCHHOW HEWTpalbl0 TeHeparopa WU
TpaHcopmaropa B cCeTAX Tpex(pa3sHOro TOKa, C TJIyX03a3eMJICHHBIM BBIBOJIOM HCTOYHHUKA
0HO(a3HOTO TOKA, C 3a3eMJICHHOM TOYKOW MCTOYHHMKA B CETSAX MOCTOSHHOTO TOKA, BHIITOJHIEMOE B
HEISIX SIEKTPOOE30IMacHOCTH.

1.7.32. YpaBHUBaHUE TMOTCHIIMAJIOB - JJIEKTPUYECKOE COCTUHEHHE MPOBOISMIINX YacTeH s
JOCTUIKCHHA PABCHCTBA UX MOTCHIUAJIOB.

3amuTHOE ypaBHMBAHWE IIOTEHIMAIOB - YpaBHMBAaHHWE IIOTEHIMAIOB, BBINOJHAEMOE B IEJSAX
AIEKTPOOE30MACHOCTH.

TepMuH ypaBHHMBaHHE NOTEHLUANIOB, UCIOJB3yEMBbIN B TJIaBE, CIEAYET NMOHMMATh KaK 3aIlUTHOE
YpaBHHMBaHHE ITOTEHIIUAJIOB.

1.7.33. BolpaBHMBaHHE TOTEHIMAIOB - CHW)KEHHE PA3HOCTH NOTEHIIMAJIOB (LIArOBOTO HAIIPSKEHHS)
Ha MOBEPXHOCTH 3€MJIM MJIM TO0Ja MPHU ITOMOIIM 3alIUTHBIX MPOBOAHUKOB, IPOJIOKEHHBIX B 3€MJIE, B
MOy WIM HAa MX TOBEPXHOCTH U TPHCOEAMHEHHBIX K 3a3€MIIOLIEMY YCTPOWCTBY, HIHM IIyTeM
MMPUMECHCHUA CIICHUAJIBHBIX HOKprTPIi/II 3EMIJIN.

1.7.34. 3amureeii  (PE) TUpOBOAHUK - IPOBOJHWK, IpEIHA3HAYEHHBIH Ui LeJel
AIEKTPOOE30MACHOCTH.



3alUTHBIA 3a3eMIISIOMIMNA POBOIHUK- 3aIIUTHBIN MPOBOJHUK, MPEAHA3HAUYEHHBINA JJIs 3aIIUTHOTO
3a3eMJICHHUS.

3amUTHEI MPOBOJHUK ypaBHUBAHUS MOTEHIMAJOB - 3aIIWTHBIA IPOBOIHHK, MpeIHA3HAYCHHBIH
JUTSA 3aIUTHOTO yPAaBHUBAHUS NOTEHIINAIOB.

HyneBol 3amuTHBII NPOBOJHHMK - 3alUTHBIM MPOBOJHMK B 3JEKTpOyCTaHOBKax a0 | kB,
MpeIHA3HAYCHHBIA JIIS TPHUCOCIUHECHUS OTKPBITBIX IPOBOASIIUX YACTed K TIIyX03a3eMIICHHOMN
HEUTpai HCTOYHHKA MUTAHUS.

1.7.35. HyneBoii pabounii (HeHTpatbHBIH) TPOBOTHHUK (N) — MPOBOJHUK B 3JIEKTPOYCTAHOBKAX 10
1 xB, npeaHa3HadeHHBIA [UIS NMUTAHUS SJIEKTPOIIPUEMHHUKOB M COEIMHEHHBIH € IIyX03a3eMJICHHOMN
HEHTpaNbl0 TeHepaTopa WIM TpaHchopMmaropa B CeTIX Tpex(a3HOr0 TOKa, C TIIyX03a3eMIICHHBIM
BBIBOJIOM HCTOYHHKAa ONHO(A3HOTO TOKa, C TIIyX03a3eMIIEHHOH TOYKOW MCTOYHHKA B CETAX
MIOCTOSTHHOTO TOKA.

1.7.36. CoBMenIeHHbIE HYJICBOM 3allUTHBIN U HYJ1eBOH padounii (PEN) NpOBOIHHUKH - IIPOBOTHUKU
B QJIGKTPOYCTAHOBKAaxX HampspkeHHeM 1o 1 kB, coBMmemaronue (yHKIMKA HYJICBOTO 3aIllUTHOTO U
HYJICBOTO pab09ero MpOBOTHUKOB.

1.7.37. I'naBHasg 3a3eMJysiomas IIMHA - IIWHA, SBJISIOMIASACA YacThIO 3a3€MIIIOIETO yCTPOHCTBA
QJICKTPOYCTaHOBKH 10 1 xBu npeaHasHadyCHHasa Ui MPUCOCAMHEHUSA HCCKOJILKHUX IMPOBOAHUKOB C
LEIBI0 3a3eMJICHHUS ¥ YPaBHUBAHUS [TOTCHIIHAJIOB.

1.7.38. 3amuTHOE aBTOMATHYECKOE OTKIIOUCHHUE IMHUTAHHUSA - aBTOMATHYECKOE Pa3MBIKAHWE IEIH
OJTHOTO MJIM HECKOJbKHX (ha3HBIX MPOBOJHHUKOB (U, €CIIU TpedyeTcsi, HyJIeBOTr0 pabovero npoBOJHHUKA),
BBITIOJIHAEMOE B LIEJISIX 3JIEKTPOOE30IIacHOCTH.

TepMuH aBTOMATHYECKOE OTKIIOYCHUE MUTAHUS, HCIOIB3yEMbI B IJIaBe, CICAyeT MOHUMATh KaK
3aIUTHOE aBTOMATHIECKOE OTKIIOUCHUE TUTAHUS.

1.7.39. OcHOBHas M3OJIAIMS - M30JLMSA TOKOBEAYIIHX HYacTeW, oOeCIeYMBaromasi B TOM YHCIE
3alUTy OT MPAMOI'0 IMPUKOCHOBCHUA.

1.7.40. JJomonHUTET HAS U3OJSIMS - HE3aBHCUMAs U30JIALUS B SJCKTPOYCTAHOBKAX HAINPSKEHUEM
mo 1 xB, BemonHseMas MOMOJMHHUTEIFHO K OCHOBHOM W3OJSAIMU Ui 3alUTHl MPH KOCBEHHOM
MIPUKOCHOBEHHH.

1.7.41. JlBoitHast M30JSIIKS - U30JIALUS B 3JIEKTPOYCTAaHOBKaX HampspkeHueM 1o 1 kB, coctosmias
13 OCHOBHOM M JIONOJTHUTENBbHON U300 UM,

1.7.42. YcuneHHas W30JALUS - W30JSIHA B DJIEKTPOYCTAaHOBKAX HampspbkeHHeM 1m0 1 kB,
o0ecrieynBaromas CTEIEeHb 3aIIUTHl OT MOPAKEHHS 3JIEKTPHUUECKUM TOKOM, PABHOICHHYIO JBOMHOM
HU30JIsIIUHU.

1.7.43. Cgepxumzkoe (manoe) nanpsbkeHune (CHH) - mampsbkenme, He mnpebimaromee 50 B
nepemeHHoro u 120 B nocTossHHOrO TOKAa.

1.7.44. PazgenutensHbiii Tpanchopmarop - TpaHchopMmaTop, IEPBHYHAS OOMOTKAa KOTOPOTO
OT/IeJIeHa OT BTOPUYHBIX OOMOTOK TP MOMOILM 33U THOT'O JIEKTPUUECKOTO pa3/ieieHus Lerneil.

1.7.45. besonacHblii pa3genuTeNbHBIA TpPaHCHOPMATOp - Ppa3AENHUTENbHBIH TpaHchOpMaTop,
TIpeIHAa3HAYCHHBINA IS TUTAHUS [EeNed CBEPXHI3KUM HAIIPSDKECHIEM.

1.7.46. 3amnTHBINA 3KpaH - MPOBOAINN dKpaH, MPEAHA3HAYSHHBIA U1 OTIEICHUS dJIEKTPUIECKON
LETH W/WIK TPOBOJHUKOB OT TOKOBEAYIIUX YacTel IPYIUX MEMei.

1.7.47. 3amuTHOE 3JEKTPUUECKOE pa3/ieJieHUe Lenel - OT/IEeIeHHe OJIHOM AIEKTPUUYECKOM Ly OT
JIpyrux Lenei B 3JeKTpoyCTaHOBKaxX HampsbkeHueM A0 1 kB ¢ nomoipbio:

JIBOMHOM M3OJISIINAMN;

OCHOBHOM M30JISILIMH ¥ 3aLIUTHOTO YKpaHa;

YCHIIEHHOH H30JISINY.

1.7.48. HemnpoBoasamniie (M30IHPYIONINE) TOMEIICHHS, 30HBI, IUIOMANKHA - IIOMEIIEHHs, 30HEI,
IUTOIIAAKH, B KOTOPBIX (Ha KOTOPBIX) 3allUTa NPH KOCBEHHOM HPHUKOCHOBEHHH OOECIICYMBACTCS
BBICOKUM COIIPOTHUBJICHUEM I10J1a U CTCH U B KOTOPBIX OTCYTCTBYIOT 3a3€MJICHHBIC IPOBOAAIINC YaCTH.

Oo6mue TpedoBaHMS

1.7.49. TokoBexmymue 4YacTH 3JEKTPOYCTAHOBKM HE JOJDKHBI OBITH IOCTYIHBI IS CIy9allHOTO
IMPUKOCHOBEHHUA, a IAOCTYIHBIC IPUKOCHOBCHHUIO OTKPLITBIE W CTOPOHHUC MNPOBOAAINNC YaCTH HE
JIOJDKHBI HaXOJWUTHCS MO HANpsDKEHUEM, MPEJCTaBIISIOIINM OIACHOCTh TOPaKEHUS JIEKTPUUYECKUM
TOKOM KaK B HOPMaJILHOM PEXUME paOOThl AJIEKTPOYCTAHOBKH, TaK U IPHU NMOBPEXKACHUN H3O0JIALIHH.

1.7.50. [ns 3ammThl OT HOPAKEHUS HJIEKTPUUECKUM TOKOM B HOPMAJIBbHOM PEXUME JTOJDKHBI OBITH
MNPUMEHCHBI IO OTACJIBHOCTH HWJIM B COYCTAHUU CJICAYIOMIMWE MCPblI 3alllUThl OT MPAMOIo
HPUKOCHOBEHHS:



OCHOBHasI U30JIALIUS TOKOBEYIUX YacTeill;

OrpakJeHUS U 000JIOUKHY;

ycTaHOBKa OapbepoB;

pa3MelIeHe BHE 30HbI JOCSITaEMOCTH;

MPUMEHEHNE CBEPXHU3KOTO (MaJIOT0) HAIIPSKEHUSL.

JIyist TOTIOTHUTENBHOM 3alMTHl OT IPSMOTO NPUKOCHOBEHUS B 3JIEKTPOYCTAHOBKAX HalpsDKEHHEM
mo 1 kB, npu Hanmumu TpeboBaHMi npyrux rinaB [1YD, cremyer MpUMEHSATh YCTPOWCTBA 3aIIUTHOTO
orkimodyeHus (Y30) ¢ HOMHHAIBHBIM OTKITIOYArOIUM audepeHHaIbHpIM TOKOM He Ooiee 30 MA.

1.7.51. JIas 3ammThl OT MOPa)XXEHUS SJIEKTPHUECKUM TOKOM B CIIydae MOBPEXKICHHS H3O0JALNU
JOJDKHBI OBITH INPUMEHEHBI MO OTJAENBHOCTH WJIM B COYETAHWU CIIEAYIONIME MEpbl 3allUTHl IPH
KOCBEHHOM ITPUKOCHOBEHHH:

3aLIUTHOE 3a3EMJICHHE;

ABTOMAaTHYECKOE OTKJIIOUCHHE TTUTAHMUS,

YpaBHHMBaHHE MIOTEHIHAJIOB,;

BBIPAaBHUBAaHNE ITOTEHINAJIOB;

JIBOWHAS WM yCUJIEHHAS M30JIALIS;

CBEPXHH3KOE (Majloe) HaNpsUKEHHE;

3alIUTHOE WIEKTPUUECKOE Pa3/eIeHUE Lienel;

M30JMpYIOIKe (HEPOBOISIIIE) TOMEIIEHHS, 30HBI, IUTOIIAIKH.

1.7.52. Mepsl 3amiThl OT HOPAXKEHHUS IIEKTPHUECKUM TOKOM JOJDKHBI OBITh NPELYCMOTPEHBEI B
JJIEKTPOYCTAHOBKE WJIM €€ YacTH JIMOO MPUMEHEHBI K OT/AEIbHBIM DJIEKTPONPUEMHUKAM U MOTYT OBITH
peanu30BaHbl NPU  HW3TOTOBJICHHM  3JIEKTPOOOOpYHOBaHUs, JHOO B  Tpolecce  MOHTaXa
3JIEKTPOYCTaHOBKH, OO0 B 000HX CITydasX.

[Tpumenenne AByX U 0ojee Mep 3alIUTHl B AIEKTPOYCTAHOBKE HE JOJDKHO OKa3bIBATh B3aUMHOIO
BIIMSTHUS, CHUOKAIOIETO 3 QEKTUBHOCTD KXKI0H U3 HUX.

1.7.53. 3amuty npu KOCBEHHOM NPUKOCHOBEHUHU CIEAYET BBINOJHATh BO BCEX CIydasX, €CIH
HaTpsDKEHUE B 2JIEKTpoycTaHoBKe npessimaeT 50 B mepemennoro u 120 B moctosiHHOTO TOKA.

B mnomemeHnsX ¢ MOBBIIIEHHOH OMACHOCTBIO, 0COOO OMACHBIX M B HAPY)KHBIX YCTaHOBKax
BBINIOJIHEHHE 3aIUThl NMPH KOCBEHHOM IPHUKOCHOBEHWH MOXET IOTpPe0OBaThCs NMpu Oosiee HU3KUX
HaNpsDKEHUsX, Hanpumep, 25 B nepemennoro u 60 B nocrosiHHoro Toka unu 12 B nepemennoro u 30
B mocTossHHOTO TOKA P HATWYHH TPeOOBaHUI COOTBETCTBYIOMUX riiaB [1YD.

3amuTa OT MPAMOT0 IPUKOCHOBEHHUS HE TPEOYyeTCsl, €CIIU 3IEKTPOOOOpy10BaHHE HAXOAUTCS B 30HE
CHCTEMbl ypaBHHMBaHMsI TOTEHIMAIOB, a HauOoiblliee padodee HampspkeHHE He mpesbimaer 25 B
nepeMeHHOro wim 60 B mocTOSHHOTO TOKa B NMOMEIIEHMSAX Oe3 IOBBIMIEHHOW omacHocTH W 6 B
MEePEMEHHOT0 WK 15 B MOCTOSAHHOTO TOKa - BO BCEX CIyYasiX.

HpI/IMe‘IaHI/Ie. 3I[CCI) n pajnee B TJIaB€ HAIPSIKCHUE IICPEMEHHOIO TOKa O3HA4Ya€T CPEAHCKBAAPATUYHOC
3HAYCHUC HANPSKCHUA IEPEMEHHOI'0O TOKA; HAIIPSPKEHHUE MOCTOSAHHOI'O TOKAa — HAIPSKEHUC IMOCTOSIHHOI'O WIIN
BBITIPSAMIICHHOT'O TOKa € COACPIKAaHNEM HyHbC&III/Iﬁ He 6ostee 10 % ot CPpEAHCKBAAPATUIHOI'O 3HAYCHUA.

1.7.54. Jlns 3a3eMJI€HUs] 3JIEKTPOYCTAaHOBOK MOTYT OBITh HCIIOJIB30BaHBI HMCKYCCTBEHHBIE W
€CTECTBEHHbIC 3a3eMiInTeNd. Eciy IpHu MCTIONBb30BaHUN €CTECTBEHHBIX 3a3€MIIMTEINEH CONPOTHUBIICHHE
3a3eMIIIOIINX YCTPONCTB MIIM HAIpPsIKEHHE NMPUKOCHOBEHUS] UMEET AOIyCTUMOE 3HAUCHHUE, a TaKXKe
066CHe‘iI/lBaIOTCSI HOPMHPOBAHHLIC 3HAYCHUA HaANPsSHKCHUA Ha 3a3€MJIAI0IEM yCTpOﬁCTBe u
JIOTIyCTUMBIE IUIOTHOCTU TOKOB B €CTECTBEHHBIX 3a3€MIIUTEISIX, BBINOJHEHHE HCKYCCTBEHHBIX
3a3eMyIMTeNCH B JNIEKTpoycTaHOBKax a0 | kB He obs3arensHO. lcnonb3oBaHME €CTECTBEHHBIX
3a3eMJIMTENICH B KAuecTBE 3JIEMEHTOB 3a3¢MIDIIOLIMX YCTPOWCTB HE MAODKHO TNPHBOAWUTH K HX
MOBPEKACHUIO MTPpU NPOTECKAHWU IO HUM TOKOB KOPOTKOI'O0 3aMbIKaHUSA WM K HapyICECHUIO pa6OTbI
YCTPOUCTB, C KOTOPBIMH OHHU CBSI3aHBI.

1.7.55. Jlnsg 3a3eMyeHHsS B OJEKTPOYCTAHOBKAX pa3HBIX Ha3HAUCHWA ¥  HAmpsDKEHUH,
TEPPUTOPHUANIBHO CONIKEHHBIX, CIEAyeT, Kak MpaBWIO, NPHUMEHATh OJHO OOIIee 3a3eMIISIoIIee
YCTPOMCTBO.

3asemysiiollee yCTPOMCTBO, MCHOIb3yeMOE Ul 3a3€MIIEHUSI JJIEKTPOYCTAHOBOK OJHOTO WU
Pa3HBIX HAa3HAYCHMH M HAINPSHKCHUH, TODKHO YJOBJIETBOPSTH BCEM TPEOOBAHMSAM, NMPEIBABIIEMBIM K
3a36MJICHHIO 3THX 3JIEKTPOYCTAHOBOK: 3aIIUTHI JIOAEH OT MOPaXKEHHs 3IEKTPUYECKUM TOKOM IIPH
MOBPEX/ICHUN W30JSILUK, YCIOBUSM PEXKUMOB DPa0OTHI CETEH, 3alIMTBI AJIEKTPOOOOPYIOBaHUS OT
HNEepEeHaNpPsHKEHUs U T. [I. B TEYEHUE BCErO MepUoJa SKCIUTyaTaluHy.

B mepByio ouepenb MOIKHBI OBITH COONIONEHBI TPEOOBAHUS, HPENBIBISEMBIE K 3allUTHOMY
3a3EMJICHHIO.



3a3eMJISIOIME YCTPOMCTBA 3AIUTHOIO 3a3€MJICHHS JIEKTPOYCTAaHOBOK 3[aHUI U COOPYXKEHHH U
MOJIHUE3aIUThl 2-H U 3-i KaTeropmil 3TMX 37aHUH M COOPYKEHHH, KaK IpPaBWIIO, JTOJDKHBI OBITH
OOIINMH.

[Ipu BBIMOTHEHWH OTHAENHHOTO (HE3aBHCHMOTO) 3a3eMIUTENs Ui pabodero 3a3eMIICHHUS 10
yCIOBHSIM pabOThl UH(MOPMAIMOHHOTO WM JPYroro YyBCTBUTEIBHOTO K BO3JCHCTBHIO IMOMEX
000pyIOBaHUS TOJDKHBI OBITH NPUHSTHI CHEIUaIbHBIE MEPBI 3aIIUTHl OT MOPAKEHHS SIICKTPUUECKUM
TOKOM, WCKJIIOYAIONIHE OJHOBPEMEHHOE IPUKOCHOBEHHE K YaCTAM, KOTOPBIE MOTYT OKa3aTbCs IOJ
OTTacCHOW Pa3HOCTHIO MOTEHIINAJIOB MIPH NOBPEKICHUN H3O0JISIIHH.

Just oObequHeHHsl 3a3eMIISIOIIMX YCTPOMCTB pa3HbIX JIIEKTPOYCTAaHOBOK B OJHO oOIee
3a3eMJISIIOIIee YCTPOHCTBO MOTYT OBITh HCIIOJIb30BAHBI €CTECTBEHHBIE M HCKYCCTBEHHBIE 3a3EMIISIOIIIE
MPOBOMHUKH. VX YHCIIO JOIDKHO OBITh HE MEHEE IBYX.

1.7.56. Tpebyemple 3Ha4YeHHS HANPSDKEHUH MPUKOCHOBEHHUS W CONPOTHBICHHUSA 3a3€MIIFOIINX
yCTpOﬁCTB npu CTCKaHWM C HHUX TOKOB 3aMbIKaHUSA Ha 3CMJII0 MU TOKOB YTCYKHU ITOJIKHBI 6I)IT]J
obecrieueHsl Ipy HanboJiee HeOIAronpPHUATHBIX YCIIOBHSX B JII000E BpeMs rojia.

[lpu onpeneneHUH COMPOTHUBICHUS 3a3eMJIIFOIINX YCTPOWCTB HOJDKHBI  OBITH  YUTEHBI
WCKYCCTBEHHBIE U €CTECTBCHHBIC 3a3EMJIIUTEIH.

IIpu ompeneneHny yaeabHOrO CONPOTUBICHUS 3€MJIM B Ka4eCTBE PACUETHOTO CJleayeT IPUHUMATh
€ro Ce30HHOE 3Ha4YeHHe, COOTBETCTBYIOIIEEe Hanbosiee HeOIarONpPUsITHBIM YCIIOBUSIM.

3azeMIIsIOMKe yCTPOICTBA JODKHBI OBITh MEXaHUYECKH MPOYHBIMHU, TEPMUYECKH U TUHAMHYICCKH
CTOWKHMMH K TOKaM 3aMBIKaHHS Ha 3€MITIO.

1.7.57. DnexTpoyCcTaHOBKM HampspkeHueM 10 1 KB kuibiX, OOIIECTBEHHBIX M MPOMBIIUICHHBIX
3MaHAH W HapY)KHBIX YCT@HOBOK JIOJDKHBI, KakK MpaBWJIO, MNONydYaTb IMUTaHHE OT MCTOYHHUKA C
IIIyX03a3€MJICHHON HEUTPaJIbIO C IPUMEHEHUEM CUCTEMBI TN.

Jng 3amuTel OT TOPaXKeHHSA SIEKTPUYECKHM TOKOM IIPH KOCBEHHOM HPHUKOCHOBEHHHM B TaKHX
QJICKTPOYCTaHOBKax JOJIZKHO 6bIT]) BBIIIOJTHEHO aBTOMAaTHU4YE€CKOC OTKJIFOYCHHUEC IIUTaHUA B
coorsercTBuM ¢ 1.7.78-1.7.79.

TpeboBanus x BweIOOPY cucteM TN-C, TN-S, TN-C-S 1isi KOHKPETHBIX SJEKTPOYCTaHOBOK
MIPHUBEIICHBI B COOTBETCTBYIOIINX ri1aBax [IpaBwmi.

1.7.58. Tlutanue >MeKTPOYCTAaHOBOK HampspkeHueM 110 1| kB mepeMeHHOro Toka OT MCTOYHHKA C
M30JIMPOBAHHOW HEHTpajiplo C NMpPUMEHEHHEM cUcTeMbl /1’ cleqyeT BBIIOJHATH, KaK MPaBWIO, NPH
HEIOMYCTUMOCTH TIepephIBa THMTAHWS IPH IEPBOM 3aMBIKAHWM Ha 3€MIII0 WM Ha OTKPHITHIE
MIPOBOJIAIINE YACTH, CBSI3aHHBIE C CHCTEMON ypaBHUBAHMS MMOTEHIINAJIOB. B TaKMX 3/IEKTPOyCTaHOBKAX
IJIA 3allUTBl IPpU KOCBCHHOM INPHUKOCHOBCHUH IIPpU TIEPBOM 3aMbIKaHWMM Ha 3€MJIIO JOJIKHO 6I)ITb
BBITIOJTHEHO 3aIIMTHOE 3a3eMJICHUE B COUETAHNH C KOHTPOJIEM M30JIILUH CeTH Win npumeHensl Y30 c
HOMUHAIIBHBIM OTKIItoYaromuM auddepennunansaeiM TokoM He ©Oomee 30 MA. Ilpm  nmBoitHOM
3aMBIKAaHUA Ha 3€MJII0 JOJDKHO OBITh BBIIOJHEHO AaBTOMATHYECKOE OTKIIOUEHHE IHUTaHHSA B
cooTBercTBUH ¢ 1.7.81.

1.7.59. Ilutranue >AeKTPOYCTAaHOBOK HampsbkeHueM 110 1 kB OT UCTOYHMKA € TIyX03a3eMJIEHHON
HEUTpaNbl0 M C 3a3eMJICHHEM OTKPBITBIX MPOBOMAIIMX YacTell MpPHU TOMOIIM 3a3eMIIUTENs, He
MPUCOETUHEHHOTO K HelTpamu (cuctema I17), IOMyCKaeTcs TOJIBKO B TEX CIyYasxX, KOTJA YCIOBHS
3JIEKTPOOE30MacHOCTH B cucteMe TN He MOryT ObITh oOecriedeHbl. J[Jsi 3aluThl MpU KOCBEHHOM
MPUKOCHOBEHHUH B TAKUX HJIEKTPOYCTAHOBKAX JOJDKHO OBITH BHIITOJHEHO aBTOMATHYECKOE OTKIIIOUECHHE
mUTaHUs ¢ 00s3aTenbHBIM TpuMeHerrneM Y 30. [Ipu 3ToM T0mKHO OBITE COOTIOICHO YCIOBHE:

R,1,<50B,

rze I, - Tok cpabaThIBaHUS 3aIIUTHOTO YCTPOICTBA;

R, - cymmapHOE CONPOTHUBIEHHE 3a3eMIIUTENS U 3a3€MIISIOIIET0 MPOBOJHHUKA, IIPU MPUMEHEHUU
Y30 pans 3amuThl HECKOJBKHX 3JEKTPOIPHEMHHMKOB - 3a3eMJISIOLIETO IPOBOJHMKA Hambolee
YAaJEHHOTO AIIEKTPONPUEMHHKA.

1.7.60. Tlpy mpuMeHEHWHW 3aIIUTHOTO aBTOMATHYECKOTO OTKIIOYEHUS NUTAHHs JOJDKHA OBITh
BBINIOJIHEHA OCHOBHAs CHCTEMa YpaBHMBAaHUS IIOTEHLIMANOB B coOoTBeTcTBMU C 1.7.82, a mpu
HEOOXOAMMOCTH TakXe JIONOJHUTEIbHAS CHCTEeMa YpPaBHHBAHMS ITOTEHLIMAIOB B COOTBETCTBHU C
1.7.83.

1.7.61. Ilpu npumeneHun cucreMbl TN pPeKOMEHIYeTCs BBIIOIHATH MOBTOPHOE 3a3emiieHne PE- u
PEN-1IpOBOJIHUKOB Ha BBOJIE B MJIEKTPOYCTAHOBKU 3/1aHUH, a TAKXKE B IPYTUX JOCTYIHBIX MecTax. s
MOBTOPHOI'O 3a3€MJICHUSI B TEPBYIO OYepelb CIEeIyeT HCIOIb30BATH €CTECTBEHHBIE 3a3€MIIMTEINH.
ConpoTrBIeHHE 3a3eMIINTEIS TOBTOPHOTO 3a3eMJICHUST HE HOPMHPYETCSI.



BHyTpu OONIBIIMX W MHOTOSTaXKHBIX 3[aHUH aHAJIOTMYHYIO (YHKIHWIO BBITIOJHSET YpaBHHBaHHE
MOTEHIAJIOB IIOCPEJCTBOM IIPHCOEIMHEHHSI HYJEBOTO 3aIMTHOTO IPOBOJHHMKA K TIJIaBHOU
3a3eMJISIIOLIEN LIMHE.

IToBTOpHOE 3a3eMIIEHHE 3JIEKTPOYCTAaHOBOK HaIpspkeHHeM 1o | kB, momyuarommx nuraHue mo
BO3IYIIHBIM JIMHUSIM, JIOJDKHO BBITIOJHATHCS B cooTBeTcTBUU € 1.7.102-1.7.103.

1.7.62. Ecnu BpeMs aBTOMaTU4YECKOrO OTK/IIOUEHMs IUTaHUS HE yAOBJIETBOPSET yciaoBusam 1.7.78-
1.7.79 mns cucremsr TN u 1.7.81 mnsa cuctemsr I7, TO 3amuTa MpH KOCBEHHOM NPUKOCHOBEHUH IS
OTAETBHBIX YacTeH AIIEKTPOYCTAHOBKH WM OTAEIBHBIX 3JEKTPOIPHUEMHHKOB MOXKET OBITh BBIIIOIHEHA
MPUMEHEHUEM JBOMHON WJIM YCHJIEHHOM M30JsIMK (d51ekTpoobopyaoBanue knacca II), cBepxHHU3KOTO
HarpspkeHus (asekTpoodopynoBanue kinacca III), anekrpudeckoro pasjeneHus uened U30IMPYIOIINX
(HeTIpOBOAAIINX) TOMEIICHAH, 30H, TUIOMIAIOK.

1.7.63. Cucrema [T wHampspkeHuemM a0 1 kB, cBs3aHHas depe3 TpaHC(hHOpPMATOp C CETHIO
HarnpsbkeHueM Bble 1 kB, joipkHa OBITH 3amiuineHa NMPOOMBHBIM MPEJIOXPaHHUTENIEM OT ONACHOCTH,
BO3HHMKAIOIIEH NMpPU MOBPEKACHUH HM30JLUH MEXIy OOMOTKaMH BBICHIETO M HM3ILIETO HaNpsHKEHWH
TparchopmaTopa. [IpoOuBHOI mpemoxXpaHUTENb NODKEH OBITH YCTaHOBIICH B HEUTpanu wiH Qasze Ha
CTOpPOHE HU3KOTO HANPSDKEHHS KaXKI0ro TpaHchopmaropa.

1.7.64. B snexTpoycTaHOBKax HampshkeHueM Bbiie 1 kB ¢ u3omupoBaHHON HEHTpanbio s
3alIMTHl OT ITOPAKEHMS DJIEKTPHUYECKUM TOKOM JIOJDKHO OBITH BBINOJIHEHO 3allUTHOE 3a3eMJICHUE
OTKPBITHIX MPOBOJISIINX YaCTEH.

B Takux 371eKTpoyCTaHOBKaX JOJIKHA OBITh MPELYCMOTPEHA BOZMOXKHOCTD OBICTPOrO OOHAPYKEHUS
3aMBIKaHUH Ha 3eMIII0. 3allluTa OT 3aMbIKAaHWH Ha 3€MIIIO JI0JDKHA YCTaHABIMBATBHCS C JCHCTBUEM Ha
OTKJIFOUEHHE I10 BCEH JIEKTPUUYECKU CBA3aHHOH CETH B TEX CIydasiX, B KOTOPBIX 3TO HEOOXOIMMO IO
ycnoBusiM 0e30macHOCTH (JUIs JIMHUM, NUTAIOIIMX TEPEABIKHBIE MOJCTAaHIMM M MEXaHH3MBI,
TopdsiHBIE Pa3pabOTKH | T.II.).

1.7.65. B anexkrpoycTaHOBKax HampsbkeHueM Bbilie 1 kB ¢ 3¢ ¢dekTnBHO 3a3eMIICHHON HEHTpaNbIo
JUISL 3aIUTHI OT TIOPAKEHHS dJIEKTPHYECKUM TOKOM JIOJDKHO OBITH BBHIITOJHEHO 3aIUTHOE 3a3eMJICHUE
OTKPBITHIX MPOBOJISIINX YaCTEH.

1.7.66. 3ammrHOE 3aHyJeHHe B cucreMe IN W 3amUTHOE 3a3emiieHHe B cucteme [T
9JIEKTPOOOOPYIOBaHMS, YCTAHOBJIEHHOro Ha omopax BJI (cuimoBble u  U3MEpHTENBHBIC
TpaHc(opMaTopsl, pa3beANHUTENH, PEAOXPAHUTENN, KOHJCHCATOPHl M APYTHE almaparsl), JOJDKHO
OBITH BBITIOJIHEHO C COONIOACHHEM TpeOOBaHUI, MPUBEICHHBIX B COOTBETCTBYIOIIMX TiaBax [1YD, a
TaK)X€ B HACTOSILLEH TJIaBe.

ConpoTuBieHHe 3a3eMysiolnero ycrtpoictBa omopbl BJI, Ha KoTOpoil  yCTaHOBIIEHO
3JIEKTPO0OOPYJOBAaHHE, JOJDKHO COOTBETCTBOBATh TpeOOBaHMUAM TiL. 2.4 1 2.5.

Mep])l 3alMTBI OT MPAMOI'0 IPUKOCHOBCHUS

1.7.67. OcHOBHasi M30JALUSA TOKOBEIYLIMX YacTed JOJDKHA MOKPBHIBATH TOKOBEAYIIHE YacTU U
BBIJICP)KMBATh BCE BO3MOXKHBIC BO3JICUCTBMS, KOTOPHIM OHa MOXXET IOJBEpraTbcs B IIpoliecce ee
SKCIUTyaTallK. Y JAJIEHUE H3OJSIHUU IOJDKHO OBITh BO3MOXKHO TOJIBKO IIyTEM €€ pa3pyllcHus.
JlakoKpaco4HbIE MOKPBITHSI HE SIBISIFOTCS M30JISIIMEH, 3alIUIIAONIed OT MOPaKEHHUs 3JIEKTPUUIECKUM
TOKOM, 3@ MCKIIOYEHHEM CIy4aeB, CIELUAIBHO OrOBOPEHHBIX TEXHMYECKHMMM YCIOBHUSMH Ha
KOHKpETHBIE M3/1esusl. [Ipy BBIMOTHEHNH W30JISIIIMK BO BPEMsl MOHTaXKa OHA JIOJDKHA OBITh UCIIBITaHA B
COOTBETCTBHUH ¢ TpeOoBaHUAMH T1I. 1.8.

B cmywasx, koraa OCHOBHAs M30JSILUSL OOECIIEUMBACTCS BO3IYIIHBIM NPOMEXYTKOM, 3aIIUTa OT
NPSIMOTO MIPUKOCHOBEHHS K TOKOBEIYIINM YacTsIM WM MPUOJIDKEHUS] K HUM Ha OIlaCHOE PacCTOSIHUE,
B TOM YHCJIE B DJIEKTPOYCTAaHOBKaxX HampshKeHHeM Bbille 1 KB, 10oimkHa OBITH BHIITOJIHEHA [TOCPEACTBOM
0001049eK, OTpaXIeHNH, 0apbEPOB MM PA3MEIICHUEM BHE 30HBI IOCATAEMOCTH.

1.7.68. Orpaxxaenuss u 000JOYKH B 3JIEKTPOYCTAHOBKAX HAIpsDKeHHEM a0 | KB IOMKHBI UMETh
cTerneHp 3amuThl He MeHee IP 2X, 3a uckiroyeHueM cirydaeB, KOrJa OOJbLIME 3a30pbl HEOOXOAMMBI
JUISl HOPMaJIbHOM paboTHI 3J1eKTPO0OOpY I0BaHHUS.

OrpaxneHnss W OOOJIOUKH JOJDKHBI OBITh HAJEKHO 3aKPEIUIEHBl W HMETh JOCTaTOYHYIO
MEXaHUYECKYIO IPOYHOCTb.

Bxox 3a orpaxieHue WM BCKPBITHE OOOJIOYKH JOJIKHBI OBITH BO3MOXKHBI TOJIBKO TPH HOMOIIN
CIELHAJIBHOTO KIII0Ya WIIM MHCTPYMEHTa JIMOO IOCJIe CHATHS HANpsDKEHUS ¢ TOKOBEAYIIMX YacTeil.
[Ipr HEBO3MOKHOCTH COOJIIOAEHHS 3THX YCIOBUH JOJDKHBI OBITH YCTAHOBJICHBI IPOMEXYTOUYHBIC
OTPaXKICHUsI CO CTENEeHbI0 3amuTel He MeHee [P 2X, ynaneHue KOTOPBIX TaKXkKe JOIKHO OBITh
BO3MOYKHO TOJBKO MPH OMOIIY CIEIHATIBHOTO KITI0Ya WM HHCTPYMEHTA.



1.7.69. bapbepsl npeaHa3Ha4deHbl IS 3alUThl OT CIy4aifHOIO HMPUKOCHOBEHHSI K TOKOBETYLIUM
YacTsIM B OJIEKTPOYCTAHOBKaX HampspkeHMeM 10 | kB wnm mpuOnmkeHMs K HUM Ha ONAcHOE
paccTosiHME B IEKTPOYCTAaHOBKaX HaNpspKeHHEM Bbime | kKB, HO HE MCKIIIOYAIOT MpeIHAMEPEHHOTO
MPUKOCHOBEHMSI M TPUOIMIDKEHUs] K TOKOBENYLIMM 4YacTsIM NpH o0xone Oapeepa. [na ynanenus
OaprepoB He TpeOyeTcs MPUMEHCHMs KII0Ya WM HHCTPYMEHTA, OJHAKO OHU JIOJDKHBI OBITh
3aKpervIeHbl TaK, YTOOBI WX HeNb3s ObUIO CHSTH HeNpeaHaMepeHHO. bapbepbl NOKHBI OBITH M3
W30JIMPYIOIIEr0 MaTepHania.

1.7.70. Pa3memieHne BHE 30HBI JOCATAEMOCTH IS 3alIUTBI OT MPSMOTO IPUKOCHOBEHUS K
TOKOBEAYIIUM YaCTAM B JJICKTPOYCTAHOBKAX HAIPSIXKCHUEM 10 1 kB wimn HpI/IGJ'll/I)KeHI/I}I K HUM Ha
OIIACHOE PACCTOSIHME B 3JIEKTPOYCTAHOBKAX HampspKeHHeM Bble 1 kB Moxer ObITh IPUMEHEHO IpH
HEBO3MOXXHOCTH BHIIIOJIHEHUS Mep, yKa3aHHBIX B 1.7.68-1.7.69, wim ux HemoctatouHocTH. [Ipn aTOM
paccTosiHME MEKAY AOCTYNHBIMH OIHOBPEMEHHOMY IPUKOCHOBEHHMIO IPOBOSIIMMU YacTsIMH B
JJIEKTPOYCTaHOBKAX HAmpshkeHueM a0 | kB gomkHO ObITh HE MeHee 2,5 M. BHyTpu 30HBI
JOCSITaeMOCTH  HE JOJDKHO OBITh 4YacTel, WMEIONIMX pa3Hble IIOTEHIMAIbl M JOCTYITHBIX
OJTHOBPEMEHHOMY IIPUKOCHOBEHHIO.

B BepTHKaIbHOM HAIIPABIEHUH 30HA JOCSTAEMOCTH B IEKTPOYCTAaHOBKaX HampshkeHHeM 10 1 kB
JIOJIKHA COCTaBJISITH 2,5 M OT MMOBEPXHOCTH, HA KOTOPOM HaxosaTcs roau (puc. 1.7.6).

Vka3aHHBIE pa3Mepbl JlaHbl Oe3 ydyera INpPHUMEHEHHs BCIOMOTaTeNIbHBIX CPEACTB (Hampumep,
MHCTPYMEHTA, JIECTHHUII, JUTMHHBIX IPEAMETOB).

1.7.71. YcraHoBka 0appepoB M pa3MELICHHE BHE 30HBI JOCSITaeMOCTH JOITyCKAETCS TOJIBKO B
MOMEIICHUSX, JOCTYITHBIX KBATU(PHUIIMPOBAHHOMY MIEPCOHATY.

1.7.72. B a51eKTporoMeIeHHsIX JIeKTPOyCTaHOBOK HamnpsbkeHneM 1o 1 kB He TpeOyercs 3amuTa ot
HPSIMOTO IPUKOCHOBEHUSI ITPY OHOBPEMEHHOM BBINTOJHEHUH CIICITYIONIUX YCIOBHH:

9TH TIOMEUIEHHsI OTYETIMBO 0003HAUEHBI, U JOCTYI B HUX BO3MOXKEH TOJBKO C TOMOIIBIO KITFOUa;

obecrieueHa BO3MOKHOCTh CBOOOIHOTO BHIXO/a U3 MOMEIIEHHS 0e3 KIIroua, Ja)Ke €CII OHO 3aIepTo
Ha KJII0Y CHapyKH;

MHUHIMAaJIbHEIE pPa3Mephl IPOXOJI0B OOCITY>KUBAaHHUS COOTBETCTBYIOT TI. 4.1.
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Puc. 1.7.6. 3oHa nocsraeMocT B 3JEKTPOYyCTaHOBKaX 10 | kB:
S - MOBEPXHOCTh, HA KOTOPOI MOXKET HAXOUTHCS YETIOBEK;
B - ocHOBaHue noBepxXHOCTH S;
FFFFFSY - [PaHULA 30HbI JOCATAEMOCTU TOKOBEAYLIMX YACTEN PYKOH YEJIOBEKA, HAXOISALIETOCs Ha
MOBEPXHOCTH S
0,75; 1,25; 2,50 M - paccTosiHUS OT Kpasi IOBEPXHOCTH S 10 TPAHULIBI 30HBI I0CATAEMOCTH

Mepbl 3alIMTBI OT MPAMOI'o0 U KOCBEHHOI'O l'lpI(IKOCHOBeHl/lﬁ

1.7.73. Ceepxuauskoe (Mmanoe) Hanpspkenue (CHH) B anexTpoycraHoBkax HampspkeHuneM 1o 1 kB
MOXKET 6I)IT]J MPUMEHCHO JIsA 3alUTBl OT IMOPAXCHUA DBJICKTPUYCCKUM TOKOM IIpU IMPAMOM I/I/I/IJ'II/I
KOCBEHHOM NPHKOCHOBEHHUSX B COUETAHUH C 3ALIUTHBIM DJIEKTPHYECKUM pasJeJICHUEM Lienel Wwin B
COYETaHNH C aBTOMAaTHYECKUM OTKJIFOUEHHEM ITUTAHUSL.

B kauectBe ncrounnka nutanug neneit CHH B o6onx ciydasx ciiegyeT NpUMEHSATh 0€30MacHbIH
pasaenutenbHblii  Tpancopmatop B cootBerctBun ¢ ['OCT 30030 «Tpanchopmatopst
paszenuTenbHbIe W Oe30macHble pasfenuTeNbHble TpaHcdopmaropsy wiaM apyrod mcrounnk CHH,
00ecTieuynBarOINi paBHOLIEHHYIO CTETIEHh 0€301TacHOCTH.



Tokosenymue yactu neneit CHH momkHBI OBITH 3JIEKTPHUUYECKH OTJIEICHBI OT JPYIHX LIeNel Tak,
4YTOOBI 00ECIEYNBAIOCH AIIEKTPHUECKOE Pa3JieJIeHNe, PaBHOLICHHOE Pa3JIeNICHUI0 MEXy IIEPBUYHON U
BTOPUYHOW 0OMOTKAMH Pa3ENIUTENIFHOTO TpaHCPOpMaTopa.

[IpoBoguuku neneit CHH, kak mpaBmiio, JOMKHBI OBITh MPOJIOXKEHBI OTACIBHO OT MPOBOJHUKOB
0osiee BBICOKHX HaHpﬂ)i(eHI/lﬁ M 3allUTHBIX MTPOBOJHUKOB, 0o OTACJIICHBI OT HUX 3a3CMJICHHBIM
METAJUIMYECKAM JKpaHoM (0000YKOi), 5MOO0 3aKIIOYEeHB B HEMETAIUIMYECKYIO O00O0JIOUKY
JIOTIOJTHUTETBHO K OCHOBHON M3OJISIIINH.

Bunkm u poserkm mitencensHBIX coenuHuUTened B nemsix CHH He nmomkHBI [Iomyckath
MOJKITIOUYEHHE K PO3eTKaM M BUJIKaM JIPYTUX HaIPsKEHUH.

[ITencensHbIe PO3ETKU TODKHBI OBITH O€3 3aIIUTHOTO KOHTAKTA.

[pu 3Hauennsx CHH Brime 25 B nepemennoro mim 60 B mocTOSHHOTO TOKa TOJKHA OBITH TaKXKe
BBINIOJIHEHA 3allUTa OT MPSMOTO INPHKOCHOBEHHUS IIPH IIOMOIIM OTPAXICHUN HIM 00O0JOYEK WU
M30JIAIIUH, COOTBETCTBYIOLIEH HcHbITaTeNbHOMY HampspkeHHio 500 B mepemenHoro toka B TedeHue 1
MUH.

1.7.74. llpu npumenennn CHH B coueTaHnm C 3JIEKTPUUECKUAM pa3[elieHHEM LeNed OTKPHITHIC
MPOBOAAIINE YacTH HE AOJDKHBI OBITH IPEIHAMEPEHHO NPHCOEAWHEHbI K 3a3€MIIMTENIO, 3aIUTHBIM
MPOBOAHUKAM WJIM OTKPBITBIM IMPOBOAANIMM YacCTsAM JAPYTIHUX ueneﬁ U K CTOPOHHHM HPOBOJAAIIUM
YacTsM, KpOME CiTydasi, KOTJa COSMHEHNEe CTOPOHHUX MTPOBOISIIMX YacTell ¢ 3IeKTpooOopyAoBaHNEM
HE0OX0ANMO, a HaNpsDKEHUE Ha 9THX YacTsIX HE MOXKET NMpeBbIcuTh 3HaueHnne CHH.

CHH B coueTanuy ¢ 3J€KTPUIECKUM pa3/ieIeHUEM LEHeH CleNyeT IPUMEHSITh, KOra Py MOMOIIN
CHH Heo0OxoauMo 00ecrednuTh 3aliuTy OT MOPAKEHMs IJIEKTPUYECKHMM TOKOM IIPU TMOBPEKACHHU
u3oysinuu He Toabko B nenu CHH, HO u npu noBpexxaeHUN U30SLMU B IPYTUX LEMsIX, HaOpuUMep, B
LeTIH, TUTAIOIIEH NCTOYHHK.

ITpu npumenennn CHH B coueTannn ¢ aBTOMaTH4ECKUM OTKIFOUCHHUEM ITUTAHHS OJUH U3 BHIBOJOB
ucrounnka CHH u ero xopryc J0/KHBI OBITH NPHCOEAMHEHBI K 3aIMTHOMY IHPOBOJHHUKY IIETIH,
MUTAOLEH UCTOYHHUK.

1.7.75. B cny4asix, KOTZia B 3JIEKTPOYCTaHOBKE IPUMEHEHO AIIEKTPOOOOPYIOBaHUE C HANOOIBIIIM
pabounMm (hyHKUMOHATIBHBIM) HampsbkeHueMm, He npesbimarommMm 50 B nepemennoro mnmm 120 B
IMOCTOAHHOI'O TOKa, TAaKO€ HAIPSAKCHUE MOKET 6]:.IT]) HCII0JIb30BAHO B KAa4Y€CTBE€ MEPLI 3allIUTHI OT
IPSIMOTO M KOCBEHHOT'O PUKOCHOBEHMS, €CJIN TP 3TOM COOJIto1eHb! TpeboBanus 1.7.73-1.7.74.

Mep])l 3alIMThI IPU KOCBEHHOM IMNPUKOCHOBCHUH

1.7.76. TpeboBaHus 3aIIUThI MPU KOCBEHHOM MTPUKOCHOBEHUHU PACTIPOCTPAHSIOTCS Ha!

1) xopryca 3JeKTpUYecKuX MallvH, TPaHC(GOPMaTOpOB, anmapaToB, CBETUIEHUKOB | T. I1.;

2) IPHUBOBI PIEKTPHUECKUX alapaToB;

3) Kapkachl PACIpPeNeNUTENbHBIX LIMTOB, IMUTOB YNPAaBICHHA, LIMTKOB W MKadoB, a TaKKe
CBhEMHBIX MJIM OTKPBIBAIOUIMXCS YacTel, €ClM Ha MOCIEeIHHX YCTAHOBJIEHO 3JIEKTPOOOOpYIOBaHHE
HanpspkeHueM Beinie 50 B nepemenHoro win 120 B nocrostHHOTO TOKA (B Cily4asx, NPeayCMOTPEHHBIX
COOTBETCTBYIOIUMHU ritaBamu [1YD - Bermre 25 B mepemenHoro miu 60 B mocTostHHOTO TOKA);

4) MeralM4ecKue KOHCTPYKLIMH PACHPEICIUTENbHBIX YCTPOWCTB, KaOelbHbIE KOHCTPYKINH,
KabenbHbIe My(ThI, 000JOYKH U OPOHIO KOHTPOJIBHBIX U CHJIOBBIX KaOesei, 000JI0YKH MPOBOIOB,
pykaBa u TpyOBbl 3JEKTPOIPOBOJIKH, OOOJOYKM M OIOPHBIE KOHCTPYKIHMH HIMHOIPOBOIOB
(TOKOIPOBOJIOB), JIOTKH, KOpoOa, CTPYHBI, TPOCHI W IMOJOCH, Ha KOTOPBIX YKPEIUICHBI KaOemu u
npoBoja (KpoMe CTPYH, TPOCOB M MOJOC, MO KOTOPBIM MPOJIOXKEHBI KaOeIW C 3aHyJIEHHOW WiIH
3a3eMJIGHHOM MeTaJuIM4ecKkod o000JoYKoW Wi OpoHeH), a Takke Jpyrde MeTaJUIn4ecKue
KOHCTPYKIIMH, Ha KOTOPBIX yCTaHABINBAETCS AJIEKTPOOOOPYy10BaHHE;

5) Merammudeckde OOOJOYKHM M OpOHIO KOHTPOJBHBIX M CHIIOBBIX KaOellel W TPOBOIOB Ha
HANpsDKCHUs, HE NPEBBILAIONINE yKa3aHHble B 1.7.53, MpOJOXKEHHbIE Ha OOIMX METaUIMYECKUX
KOHCTPYKILUSIX, B TOM YUcie B 00uX TpyOax, kopobax, JIOTKax U T. II., C KaOeIIMHU U NPOBOJIaMH Ha
GoJtee BEICOKHE HAIPSIKEHMS;

6) MeTaJTMYECKHEe KOPITyca MEePEIBIKHBIX I IEPEHOCHBIX MIEKTPOIPHEMHUKOB;

7) 21eKTpoobOpyNOBaHHE, YCTAHOBIEHHOE Ha JBIDKYIIMXCS 4YAacTAX CTAaHKOB, MAallMH U
MEXaHHU3MOB.

[Tpn npyMeHeHNH B Ka4eCcTBE 3al[UTHON MEPbl aBTOMAaTHYECKOTO OTKIJIIOYEHHS TUTAHNS YKa3aHHbIE
OTKpPBITBIE IPOBOAAIINE YacTH MAOJDKHBI OBITH NPUCOEIMHEHBI K TIIyX03a3eMJICHHOM HeWTpanmn
UCTOYHHKA IIUTaHUsA B cucteMe TN u 3a3emileHsl B cucremax /7' n T7.

1.7.77. He tpebyeTcsi mpenIHaMEpEeHHO MPHUCOSAUHITh K HEUTpallu UCTOYHUKA B cucteme TN u
3a3eMJIATh B cuctemax /7 u I7:



1) Koprmyca 3JeKTpo00OPYIOBaHUs M allapaTroB, YCTAHOBJICHHBIX Ha METAJUTMUECKHX OCHOBAHMUSX:
KOHCTPYKLUSIX, PacHpeieNUTEIbHbIX yCTPOWCTBAX, INMUTAX, MIKadax, CTAaHMHAX CTaHKOB, MallWH U
MEXaHN3MOB, IIPUCOETMHEHHBIX K HEITpaan HCTOUYHHNKA IINTAHUS WM 3a3€MJICHHBIX, TIPH 00ecTieueHnN
HaJIe’KHOTO JIEKTPUYECKOr0 KOHTAKTA 3THX KOPIYCOB C OCHOBAHUSMH;

2) KOHCTPYKIMH, TNepeuucieHHble B 1.7.76, mpu oOecrnedeHHH HaIEKHOTO 3JIEKTPHYECKOTO
KOHTaKTa MEXAy OSTHMH KOHCTPYKUMSMHM M YCT@HOBJIEHHBIM Ha HHX 3JIEKTPOOOOpYIOBaHHEM,
MPHUCOECIUHEHHBIM K 3allIUTHOMY IIPOBOJHUKY;

3) cbeMHbIE WM OTKPBIBAIOIIMECS YAaCTH METAIIMYECKUX KapKacoB KaMep paclpeleluTeNlbHbIX
ycrpoiicTB, mkadoB, OrpakJeHW W T. I, €CIM Ha CHEMHBIX (OTKPBHIBAIOLIMXCS) YACTAX HE
YCTaHOBJICHO BJIEKTPOOOOPYAOBaHNE HMIIM €CIIM HalpsDKEHUE YCTaHOBJIEHHOTO 3JEKTPOOOOpPYIOBaHUS
HE NpEeBbILIAET 3HAYEHUH, YKa3aHHbIX B 1.7.53;

4) apmaTypy H30JATOPOB BO3AYIIHBIX JHMHUM 3JIEKTPONEPEeAadd M IPUCOEAUHSIEMBIE K HEH
KpeTexHbIe IEeTaNH;

5) OTKpBITHIE TPOBO/ISIIIE YACTH 3JIEKTPOOOOPYIOBAHUS C JIBOWHON M30JISIIUEH;

6) MeTauIn4ecKre CKOOBI, 3aKpembl, OTPE3KH TPYyO MEXaHMUECKOW 3alIUTHl Kabened B MecTax MX
MPOXOJa YepPe3 CTEHBI U MEPEKPBITUSI M APYTUE MOAOOHBIE JETAIH 3JIEKTPONPOBOJOK IJIOIMAABI0 O
100 cm?, B TOM wmce MIPOTSKHBIE U OTBETBUTEIbHBIE KOPOOKU CKPBITHIX AJEKTPOMPOBOJIOK.

1.7.78. Ilpu BBINOJHEHHM AaBTOMATUYECKOTO OTKIIOYEHUS MUTAHUSA B 3IEKTPOYCTAHOBKAX
HampspkeHneM a0 | kKB Bce OTKpBITBIE NPOBOASAIINE YacTH IOJDKHBI OBITh TNPHCOEIWHEHBI K
TIIyX03a3¢MJICHHOM HEHUTpalu UCTOYHMKA MTUTaHMs, €CIM NIPUMEHEHa cucteMa TN, U 3a3eMJIEHBI, €CIIU
npuMeHeHbl cuctemsl /7 nmu T7. Ilpu 3TOM XapakTEpUCTUKHU 3alUTHBIX allapaToB U IapaMeTpbl
3aLIMTHBIX TIPOBOIHUKOB JIOJDKHBI OBITH COTJIACOBAHBI, YTOOBI 00ECIIEYHBAIOCH HOPMUPOBAHHOE BPEMS
OTKIIIOYEHUS] TIOBPEKACHHOW IENMM 3aIIUTHO-KOMMYTAlMOHHBIM alllapaTOM B COOTBETCTBHH C
HOMMHAJIBHBIM (ha3HBIM HaNpsDKEHHEM IHUTAIOIICH CEeTH.

B anexTpoycTaHOBKax, B KOTOpPBIX B KAayecTBE 3alUTHON Mephl NMPUMEHEHO aBTOMAaTHYECKOE
OTKJIFOUCHHE MMUTAHMUSL, JT0JDKHO OBITH BBHIIIOJIHEHO YPAaBHUBAHHE IIOTEHIIMAJIOB.

Jli1st aBTOMaTHYECKOTO OTKIIIOUEHHS TUTAHUS MOTYT OBITH IIPUMEHEHBI 3al[UTHO-KOMMYTallMOHHbIC
anmaparsl, pearupyonye Ha CBepXTOKHY WM Ha AuddepeHanbHbpIi TOK.

1.7.79. B cucreme TN Bpemsi aBTOMaTHUYECKOTO OTKJIIOUEHHs MUTAHHUS HE JOJDKHO IPEBBIIIAThH
3Ha4YeHHH, yKa3aHHBIX B Ta0u. 1.7.1.

Tabauya 1.7.1

Haubosb11ee gonycTuMoe BpeMs 3alIUTHOI0 aBTOMaTHY€CKOT0
OTKJIIOYEHHUS A cucTeMbl TN

HowmunansHoe daznoe Hanpsoxenue Uy, B Bpewms oTkiroueHus, ¢
127 0,8
220 0,4
380 0,2
Bonee 380 0,1

[TpuBeneHHbIE 3HAYEHUs] BPEMEHM OTKJIIOYEHHSI CUUTAIOTCS JOCTATOYHBIMH ISl OOecIieueHHUs
JIEKTPOOE30IIACHOCTH, B TOM YHCIIE B IPYIIIOBBIX LEISX, MUTAFOLINX MEPEIBIKHBIC U IIEPEHOCHBIC
JIEKTPONPUEMHHKH 1 PyYHOU IEKTPOMHCTPYMEHT Kilacca 1.

B LEIAX, MUTAMUX pacupeACIMTCIIbHBIC, I'PYIIIOBLIC, 3TAXHBIC U JApP. IIUTHI U IHUTKHW, BPEMS
OTKJIFOUCHHS HE JIOJDKHO IPEBBIIATH 5 C.

JomyckaroTest 3HaUCHUS BpeMEHH OTKITIOUEHHUs Oojiee yKa3aHHBIX B Ta0n. 1.7.1, HO He Oomnee 5 ¢ B
LeMAX, MUTAIONIMX TOJNBKO CTAL[MOHApHbIE DJIEKTPOINPUEMHHMKH OT PACIpPEAENUTENbHBIX LIUTOB HIH
IIMTKOB IPH BBIMOJHEHUH OJTHOTO U3 CJIEIYIOUIMX YCIOBHIA:

1) mosHOE CONMPOTHBIEHHUE, 3ALIUTHOTO IMPOBOJHMKA MEXIy TJIaBHOM 3a3eMIIIOIIEH MIMHOW M
pacnpenenuTeNbHBIM IUTOM FIM IIUTKOM He NpeBbIIIaeT 3HaueH s, OM:

50 - Z,/Uy,

rie Z, - IOJIHOE CONPOTHBIeHUE LienHu «(ha3a-Hyib», OMm;

U, - HoMuHanpHOE (ha3HOE HANpPsDKEHUE Leni, B;

50 - mazeHre HaNpsDKEHUs Ha y4YacTKe 3alllMTHOTO MPOBOJHMKA MEXAY IUIaBHOM 3a3eMIIsIolei
IIMHOW W pacTIpeIeIUTENbHBIM IIIUTOM WIH IIUTKOM, B;



2) x mmHe PE pacrnpeneauTenbHOro IUTa WM IUTKA MPUCOEANHEHA JTOTIOJHUTENbHAsS CHUCTeMa
ypaBHUBaHUs MOTEHLIUAJIOB, OXBATHIBAIOIIAsl T€ K€ CTOPOHHUE MPOBOJSLINE YACTH, YTO U OCHOBHAs
CHCTEMa YpaBHUBAHUS ITOTEHIHAJIOB.

Jonyckaercst npumenerue Y30, pearupyromux Ha quddepeHnnanbHbli TOK.

1.7.80. He pnonyckaercst npumenste Y30, pearupyromue Ha audgepeHUUanbHbIi TOK, B
YETBIPEXMPOBOAHBIX TpexdasHbix memsax (cucremMa TN-C). B cimydae HEOOXOIUMOCTH TpPUMEHECHUS
Y30 ams 3amMTHl OTACTBHBIX AJIEKTPOIPHEMHHUKOB, TOMYYAOIMX NHTaHHE OT cucteMel IN-C,
3aIUTHBIA PE-TIPOBOHUK 3JIEKTPOIIPHEMHHUKA JOJDKEH OBITh MOJIKIIOYEeH K PEN-TIPOBOIHHKY IETH,
HI/IT&IOIJ.ICI?I QJICKTPOIIPUEMHHUK, 10 3aIUTHO-KOMMYTAallMOHHOT'O allraparta.

1.7.81. B cucreme /T BpeMsi aBTOMATUYECKOTO OTKJIIOUEHHUS MUTAHUS MIPU ABOMHOM 3aMbIKaHUU Ha
OTKPBITHIE TIPOBOIAIINE YaCTH JODKHO COOTBETCTBOBATH Tabm. 1.7.2.

Tabnuya 1.7.2

HauGoJibliee 10MyCTHMOE BpeMsl 3allIMTHOI0 AaBTOMATHYECKOT0
OTKJIIOYEHHS 1JIs cucTeMsbl | T

HomunanbHoe nHeliHoe HanpsbkeHue Uy, B BpewMms oTkintoueHus, ¢
220 0,8
380 0,4
660 0,2
bonee 660 0,1

1.7.82. OcHOBHasi cucTeMa ypaBHHBAHHUS MOTEHIIMAJIOB B AJIEKTPOycTaHOBKax A0 | kB momkHa
COEIMHATH MEXIy CO00H creayromue mpoBosmue yactu (puc. 1.7.7):

1) HyneBoit 3amuTHbI PE- unu PEN-poBOHUK NMUTAIOIIEH IUHIY B cucteMe 1N,

2) 3a3eMJISIOIIHI TPOBOIHUK, IPUCOEANHEHHBIH K 3a3eMIISIOIEMY YCTPOHCTBY 3JIEKTPOYCTaHOBKH,
B cucremax /[T u 1T,

3) 3a3eMIISFOIIHI IPOBOAHUK, IPUCOEANHEHHBIN K 3a3€MIIUTEIIO IOBTOPHOTO 3a36MJIEHHUS HA BBOJIE
B 3/1aHHeE (€CIM eCTh 3a3eMJIUTEIb);

4) MeraJulndecKkue TPYObl KOMMYHHUKAaUWH, BXOIMIIMX B 37aHHE: TOPSYEr0 M XOJOJHOTO
BOJIOCHAO)KEHHMSI, KAaHAIN3AIINH, OTOIIJIICHUS], Ta30CHA0KEHHS U T.11.

Eciu 1pyOompoBoI Ta30CHAOXKEHUs HMEET H30JIMPYIOLIYI0 BCTaBKy Ha BBOJE B 34aHHE, K
OCHOBHOI cHCTEME YpaBHUBaHUA TMOTCHIUAJIOB IMPUCOCAUHACTCA TOJIBKO Ta YaCTb pr6onp030ﬂa,
KOTOpasi HaXOIUTCSI OTHOCUTEIBHO W30JIMPYIOIIEH BCTABKH CO CTOPOHBI 3aHMUS;

5) MeTaTMYecKHue 9acTh KapKaca 37aHus;

6) MEeTaJUTMYECKHE YacTH LEHTPAIU30BAHHBIX CHCTEM BEHTWISIMU M KOHAWIMOHMpOBaHus. [Ipn
HaJIMyun JCUCHTPAJIM3OBAHHBIX CHUCTEM BCHTWIAIHUMW W KOHAWOHUOHUPOBAHUA METAUIMYCCKUEC
BO3JLyXOBO/JIbI CIIETyET MPUCOEANHATD K IIMHE PE IUTOB MUTAaHHS BEHTHISITOPOB U KOHAUIMOHEPOB;
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Puc. 1.7.7. Cuctema ypaBHUBaHUS MIOTCHIIHAIIOB B 3/1aHUH:

M - oTKpbITas poBoAsiias yacth; Cl - MeTaluTHUECKUe TPYOBl BOJOIPOBO/A, BXOAIINE B 3[JaHNUC;
C2 — Metaumveckue TPyObl KaHAIM3AIUH, BXOAAMKE B 31aHue; C3 — MeTaUIMYECKHE TPYOBI
ra3ocHaOXeHHUs C HW30IMpYIOMed BCTaBKOM Ha BBOAe, Bxomsamme B 3maHue; C4 - BO3IYXOBOIHBI
BEHTWISINH U KOHAUIHOHUPOBaHUs; C5 - cuctema otormieHus; C6 - METaJUIMIeCKre BOJAOIPOBOHBIE
TpyObl B BaHHOW KoMHaTe; C7 - Meramnuueckas BaHHa; C8 — CTOpPOHHASA NPOBOASIIAS 4YacTh B
mpejenax IOCATaeMOCTH OT OTKPBITBIX MPOBOIANIMX 4YacTeil; C9 — apmaTypa Kelle300€TOHHBIX
koHCcTpykuui; [3II - rmaBHas 3a3emustomnas ImmHA; 7/ - €CTECTBEHHBIA 3a3eMIIHTENb;, 12 -
3a3eMJIUTEh MOJIHHE3AIUTH! (ecan mmeercs); / - HyJeBOW 3aIIUTHBIN MPOBOIHUK; 2 - MPOBOJHHUK
OCHOBHON CHCTEMBI YpaBHUBaHUA TOTCHIMATIOB; 3 IMPOBOAHUK [lOHOﬂHl/ITeﬂbHOﬁ CHCTEMBI
YpaBHUBAHHS MOTCHIMAJIOB;, 4 — TOKOOTBOJl CHCTEMBI MOJHHE3AIIUTHL, 5 — KOHTYp (MarucTpaib)
pabodero 3a3eMyICHHS B IOMEHICHHH WH(POPMANMOHHOTO BBIYHCIHTEIBHOTO OOOPYHOBaHUS;, 6 —
MPOBOIHHUK pabodero ((PpyHKIIMOHATBFHOTO) 3a3€MIICHHS; / - MPOBOAHUK yPAaBHUBAHUS IOTCHINAIOB B
cucreMe padbouero (pyHKIIMOHAIBHOTO) 3a3eMIICHUS; § - 3a3eMJISIOIIUIN TPOBOIHUK



7) 3a3emuisIolIee yCTPOMCTBO CUCTEMBI MOJTHUE3AITUTHI 2-i U 3-1 KaTeropuii;

8) 3azeMisIOIIMIT TPOBOMHUK (YHKIMOHAILHOTO (paboyero) 3a3eMIIeHHUs], €CIIM TaKoe UMEeTcs U
OTCYTCTBYIOT OTpaHHYCHHS Ha MPHUCOCIUHEHHE CeTH paboduero 3a3eMJICHHS K 3a3eMILTIOLICMY
YCTPOWCTBY 3aIlIUTHOTO 3a3€MJICHUS;

9) Merajuin4ecKre 000I0UKH TEIEeKOMMYHHUKAIIMOHHBIX Kaberneil.

[IpoBomsmre yacTh, BXOAANINE B 3aHUC H3BHE, JOJDKHBI OBITH COSAMHEHBI KAaK MOXKHO OJIMKE K
TOYKE UX BBOJIa B 3[aHUE.

g coequHEeHns C OCHOBHOM CHCTEMOW ypaBHUBAHMSA ITOTEHINAJIOB BCE YKa3aHHBIC YaCTH JTOJIKHBI
OBITH MPUCOETUHEHB! K INTaBHOM 3azemisstromieil mmue (1.7.119-1.7.120) npu noMomu mpoBOJHUKOB
CUCTEMBI yPAaBHUBAHUS OTCHIIHAIOB.

1.7.83. Cuctema HONOTHHUTEIFHOTO YPaBHUBAHUS MOTCHIMAIOB TOJDKHA COSAUHATH MEXITY cOOO0M
BCE OJHOBPEMEHHO JOCTYIHbBIE IPHUKOCHOBEHHIO OTKPBITHIC MPOBOIIIINE YAaCTH CTAlMOHAPHOTO
9JIEKTPOOOOPYIOBAaHHSI M CTOPOHHHE IPOBOJSIIME YacCTH, BKIIIOYAsl JOCTYITHBIE ITPUKOCHOBEHHIO
METAJUIMICCKHAE YaCTH CTPOUTEIHHBIX KOHCTPYKIIMI 3[JaHUs, @ TAKIKES HYJIEBBIC 3alIUTHBIC TPOBOTHUKU
B cucreMe TN M 3alIMTHbIE 3a3eMJISIOIIME NPOBOAHMUKHM B cucremax /7 u T7T, BKIoyas 3allUTHBIE
MIPOBOTHUKH IITETICEIEHBIX PO3ETOK.

IIJ'IH YpaBHMBaHUA MNOTCHUHUAIOB MOTYT 6bITl> HCII0JIB30BaHbl CIICHHUAJIBHO HPEAYCMOTPECHHLIC
MPOBOJHUKU JIMOO OTKPBITBIE W CTOPOHHHE MPOBOJAIIME YACTH, €CIH OHH YIOBIICTBOPSIOT
TpeboBaHmsaM 1.7.122 K 3aIIUTHBIM TPOBOJHUKAM B OTHOIICHWH MPOBOJUMOCTH W HETPEPBIBHOCTU
3JIEKTPUYECKOM LIeTIH.

1.7.84. 3ammra mpy MOMOIIM JBOWHOW WM YCHJICHHOW H30JLIIIMM MOXKET OBITh OOecrieucHa
NPUMEHEHNEM JIEKTP0ooOopyJoBaHHMs Kiacca 11 mimm 3akiroueHneM J1eKTpooOopy J0BaHHSI, HIMEIOIIETO
TOJIFKO OCHOBHYIO M30JIALIMIO TOKOBEAYIINX YacTel, B H30JIUPYIOMIYI0 O00JI0UKY.

[IpoBonsamme yactn 000OpyNOBaHHUA C TBOWHOW HM30JSAMMEH HE JOIDKHBI OBITh MPHUCOEAMHEHBI K
3allMUTHOMY IMPOBOAHHUKY MU K CUCTEME YpaBHUBAHWA TOTCHUIHUAIOB.

1.7.85. 3amuTHOE 3JIEKTPUUYECKOE DPA3JENEHUE Lenel cleayeT NPUMEHSTh, KaK MpaBWIo, Ui
OJTHOM LIETIH.

Haubosbiee pabodee HampsHKEHHUE OTACIEMOM LEMH He J0JDKHO npessimarh S00 B.

[Turanue oTnHeNsieMOil Lenu JIOKHO OBITh BBIOJIHEHO OT pPasJelMTeNIbHOro TpaHcdopmaropa,
cootBerctBytomiero ['OCT 30030 «TpanchopmaTopsl — pazfgenuTesbHble W Oe30IacHbIe
pa3menuTeNnbHbIE TPAHC(POPMATOPED», MK OT APYTOro MCTOYHHKA, 0OECIEUHBAIONIETO PAaBHOLICHHYIO
cTeneHb 0e30IacHOCTH.

TokoBenymiMe 4acTu LENW, HMHUTAIOLIEHCS OT Pa3leNUTENbHOro TpaHcdopmaropa, He JOJDKHBI
UMETh COCJIMHECHUH ¢ 3a3¢MJICHHBIMHU YaCTsIMH U 3aIIUTHHIMH IPOBOJTHUKAMU JIPYTHUX LICTICH.

[IpoBomHUKM TeTel, NHUTAIONIMXCS OT pPa3leiUTENBHOr0 TpaHcopMaTopa, PEKOMEHAYETCS
MPOKIIA/IIBATh OT/AENBHO OT JPYTuX Leneld. Ecim 3To HeBO3MOXKHO, TO JUIs TAaKUX Lierneidl Heo0X0AnMO
HCIIOJIB30BaTh Kabeau 0e3 MEeTATMUeCKOW 000JI0UKH, OPOHHM, IKpaHa WM U30JUPOBAHHBIC MPOBOA,
MPOJIOKEHHBIE B HM3OJIAIMOHHBIX TPy0ax, KopoOax M KaHAIaX IpH YCIOBHH, YTO HOMHHAIHHOE
HaNpsDKCHHE 3TUX Kabelell W TPOBOJOB COOTBETCTBYET HAMOONBIIEMY HANPSHKCHHIO COBMECTHO
MIPOJIOKEHHBIX LENeH, a KayKaas [eNb 3alIiIIeHa OT CBEPXTOKOB.

Ecnu oT paspmenutenbHOro TpaHcdopmaropa muTaercs TOJIBKO OJMH JIIEKTPOIPUEMHHUK, TO €ro
OTKPBITHIC TIPOBOJISINNE YACTHA HE JOJDKHBI OBITH IMPUCOCAMHEHBI HH K 3aIIMTHOMY IPOBOJHHKY, HU K
OTKPBITHIM TIPOBOISIINM YaCTSIM JIPYTUX LIEHEH.

Jomyckaercss TNWTaHWE HECKOJBKHX  AJIEKTPOIIPUEMHHKOB OT OIHOTO  Pa3felIHTEIbHOTO
TpaHcdopmaropa Ipu 0JJHOBPEMEHHOM BBITNIOJTHEHUH CJICAYIOIIUX YCIOBHUIL:

1) OTKPBITHIC MPOBOMSIIUEC YaCTH OTACISIEMON IENMH HE JOJDKHBI MMETh JJICKTPUYCCKOW CBS3U C
METAJUIMIECKUM KOPITyCOM HCTOYHHKA MTUTAHUS;

2) OTKPBITBIE MPOBOISIINE YACTH OTAEISEMON Lenu IODKHBI OBITh COEAMHEHBI MEXIy co00i
H30JIMPOBAHHBIMH HE3a3€MJICHHBIMU ITPOBOAHUKAMHU MECTHOM CHCTEMBI YpaBHHUBaHUA IMOTCHIHAJIOB,
HE WMCIOIICH COCNWHCHHWH C 3allUTHBIMH MPOBOJHHKAMH W OTKPBHITHIMH IMPOBOMISIIMMH YaCTIMU
JIpyrux uenei;

3) Bce mITeNCceNbHBIE PO3ETKH TOJDKHBI MMETh 3alIUTHBIA KOHTAKT, MPHCOSINHEHHBIH K MECTHOM
He3a3eMJICHHO cUcTeMe YpaBHUBAHUS NTOTEHIINAIIOB;

4) Bce rubOkme kaben, 3a UCKIIOYCHHEM IUTAIIUX 00opymoBaHue kimacca II, MOMKHBI MMETh
3aIUTHEIA TPOBOIHUK, IPIMEHEMBIH B Ka4eCTBE IIPOBOJIHUKA YPAaBHUBAHUS ITIOTCHIINAIIOB,

5) BpeMs OTKIIOYEHHS YCTPOMCTBOM 3alIUTHl TPH OBYX(pa3HOM 3aMBIKAHUM Ha OTKPBITHIC
MPOBOJSIINE YaCTH HE JIOJDKHO MPEBBIIIATh BpeMsl, yKazaHHoe B Ta0u. 1.7.2.

1.7.86. N3omupyromue (HEIPOBOASIINE) TTOMEIICHHSI, 30HBI U IDIOMIAIKA MOTYT OBITh IPUMCHEHBI
B JJIEKTPOYCTaHOBKAaX HampspkeHneM a0 | kB, korma TpeOoBaHHA K aBTOMAaTHYECKOMY OTKIFOUEHHIO



MATaHUsA HE MOTYT 6bIT]) BBIMNOJIHEHBI, @ NPHUMCHCHUE JAPYTIUX 3alllUTHBIX MCEP HCEBO3MOKHO J'II/I60
HeleIecoo0pasHo.

ComnpoTHBIEHNE OTHOCUTEIHHO JOKAIBHON 36MJIM N30JIMPYIOIIETo 110JIa ¥ CTEH TaKUX MOMEIICHNUH,
30H U MJIOIIAA0K B JTF000H TOUKE NOJHKHO OBITh HE MEHEE:

50 xOM npH HOMUHAJIBHOM HANpPsHKEHUH OAJIeKTpoycTaHoBKM 10 500 B  BKIOYMTENBHO,
U3MEPEHHOE MeraoMMeTpoM Ha HanpsbkeHue 500 B;

100 xOM TpM HOMHHAIFHOM HaNpsKCHHH JJeKTpoycTaHoBkH Oomee 500 B, wm3mepenHoe
MeraoMMeTpoM Ha HanpspkeHue 1000 B.

Ecmu comporuBiieHHe B KakKOW-TMOO TOYKE MEHBIIEC YKAa3aHHBIX, TaKHE IOMECIICHHsSI, 3OHBI,
TUTOLIAa KN HE JIOJDKHBI paccMaTpHUBaThCs B KAUECTBE MEPBI 3aIUTHI OT MOPAKEHUS HIIEKTPUUYECKUM
TOKOM.

Jis n3onupyromux (HEMPOBOISINNX) MOMEIICHUH, 30H, IUIOLIAJO0K IOMyCKAeTCsl MCIIOJIb30BAHUE
anekTpoobopynoBanus kiacca 0 mpu coONIOeHNH, 10 KpaiHelH Mepe, OJHOTO U3 TPeX CIEIYIOMINX
YCIIOBHH:

1) OTKpBITHIE MTPOBOASIINE YaCTH yJAJICHbI OJHA OT JPYTOM W OT CTOPOHHMX NPOBOISIINX YacTeH
HE MeHee ueM Ha 2 M. JIoITyckaeTcsi yMEHbBIIEHHE 3TOT0 PACCTOSHUSL BHE 30HBI 10CATaeMOCTH 110 1,25
M;

2) OTKpBITHIE NPOBOJSIINE YacTH OTHEJICHBI OT CTOPOHHUX IPOBOMAIIMX YacTel Oapbepamu u3
M30JSIIMOHHOTO Martepuana. IIpum 3ToM paccTosiHMS, HE MEHEe YKa3aHHBIX B MI. 1, JTOIDKHBI OBITH
obecredeHbl C OJTHOW CTOPOHBI Oapbepa;

3) CTOpOHHWE MPOBOJSIIME YACTH TOKPBITHl H3OJSIUEH, BBIJEPKUBAIONIEH HCIBITATEIbHOE
HamnpsbkeHue He MeHee 2 KB B Teuenue 1 MuH.

B m3onmpyromux nomMeneHusx (30Hax) He J0JDKEH MTPeAyCMaTpUBATHCS 3aIUTHBIA IPOBOIHUK.

JlomxHbBI OBITH NMPETYCMOTPEHBI MEPHI IPOTHB 3aHOCA MOTEHIMANna Ha CTOPOHHUE MPOBOJSILNUE
YacCTH IIOMCHICHUS U3BHC.

[Tox n cTeHbl TakUX MMOMEIIEHUH HE JIO0JDKHBI TT0/IBEPraThCs BO3/ICHCTBHUIO BIIary.

1.7.87. Tlpu BBIIONHEHWH MeEp 3aIIUTHI B AJIEKTPOYCTAHOBKAaX HampsokeHWeM 1m0 | kB kimaccer
MPUMEHSAEMOTO 3JIEKTPOOOOPYAOBAHUS MO CIIOCO0Y 3aIUTHI YEIOBEKA OT MOPAKECHUS JIEKTPUUECKUM
tokom 1o ['OCT 12.2.007.0 «CCBT. Wznmenust osnexkrporexHudeckue. OOmme TpeOoBaHUs
6e301acHOCT ClieyeT MPUHUMATh B COOTBETCTBUHM ¢ Tabx. 1.7.3.

Tabauya 1.7.3

IIpuMeHeHuUe 3J1eKTPOOOOPYAOBAHUSA B 3JI€KTPOYCTAHOBKAX Hanpsikenuem a0 1 kB

Kiace MapxkupoBka Ha3nauenue VYcaoBust npuMeHeHUst
mo FOCT 3aIUTHI ANEKTPOOOOPYIOBAHNUS B
12.2.007.0 3JIEKTPOYCTaHOBKE
P MDKS536
Knacc 0 - IIpu xocBenHom|l. IIpuMeHeHHMe B  HENPOBOASALINX

MPUKOCHOBEHUH |MOMEIIECHUSX.
2. IlutaHme OT BTOPHUYHOH OOMOTKHU
pa3leNuTeNnbHOTO TpaHcdopmaTopa
TOJIKO OJHOTO 3JEKTPONPHEMHHUKA

Knacce I 3amutHeit  3axkuM  -(I[Ipu  xocBeHHOM|IIpHcoenuHeHHEe 3a3eMIMIONIETO 3a)XKHMa

NPUKOCHOBEHHU  [3JIEKTPOOOOPYIOBaHMS K  3AIUTHOM
3H3K@ nwm OykBol PE, P P by Y
NPOBOJHUKY JIEKTPOYCTaHOBKH

W KEJTO-3EJIEHbIE
HOJIOCHI
Knacce II IE IIpu koceeHHOM|He3aBUCHMO OT Mep 3aILUThI, IPUHATHIX B
3uax NIPUKOCHOBEHHHU  [3JIEKTPOYCTaHOBKE
Knacc III @ Ot nmpsmoro wu|lluranue oT 6e3omacHoro
3Hax KOCBEHHOTO Pa3IeUTENLHOTO TpaHc(hopMaTopa
MIPUKOCHOBEHHI

3azemJisomme yCTpOiicTBA 3J1eKTPOYCTAHOBOK
HanpsixeHueM Bbilie 1 KB B ceTsix ¢ 3 (peKTHBHO 3a3eMJICHHON HEHTPAJIbIO




1.7.88. 3azemusonine ycTpoMCTBa SJIEKTPOYCTAHOBOK HampspkeHueM Beiie 1 kB B ceTsx ¢
3¢ (heKTUBHO 3a3eMIICHHON HEHTPANbIO CIEAYeT BBHIMONHATH C COONIOICHHEM TpeOOBaHUH OO K MX
comporuBieruto (1.7.90), mbo x HampspkeHHWro mpukocHoBeHUs (1.7.91), a Takke ¢ coOmomeHHEM
TpeOOBaHMI K KOHCTPYKTHBHOMY BbINONHEHHUIO (1.7.92-1.7.93) m K orpaHMYeHHIO HANPSKCHHUA Ha
3azemunsitonieM  ycrpoiictee  (1.7.89). TpeGosanumst 1.7.89-1.7.93 He pacnpocTpaHsSioTCs Ha
3a3eMyIsioue ycrpoiicrsa onop BJIL

1.7.89. HampspkeHne Ha 3a3eMIISIONIEM YCTPOWCTBE MPH CTEKAaHWHM C HErO TOKA 3aMBIKAHHUS Ha
3eMJII0 HE JIOJDKHO, Kak mpaBwio, mpeBbmmaTth 10 kB. Hampspkenuwe Beime 10 kB momyckaercs Ha
3a3eMJISIONIMX YCTPOUCTBAX, C KOTOPHIX MCKIIOYECH BBIHOC TOTCHIMAIOB 3a NpPEACHbl 37aHUN U
BHEIIHUX OTPaXKICHUHN DIIEKTPOYCTAaHOBOK. [Ipn HampspkeHWH Ha 3a3eMIISIONIEM yCTpOMCTBe Ooiee 5
KB momkHBI OBITH TPEOYCMOTPEHBI MEpHl 10 3allUTe H3OJIMHA OTXOINIMNX Kalened CBSI3U U
TEIeMEXaHHKH H [0 MPENOTBPALICHWI0O BBIHOCA OMACHBIX IOTEHIMAJOB 33  IpPEeHessl
IJIEKTPOYCTaHOBKH.

1.7.90. 3azemusromiee yCTPOWCTBO, KOTOPOE BBITIOIHIETCS C COOJIFOJICHHEM TPEOOBaHHU K €ro
COTIPOTHUBIICHUIO, OJDKHO UMETh B JIF000OE BpeMs rofa comporuBieHue He Oonee 0,5 OM ¢ yuerom
COTIPOTHUBIICHUS €CTECTBEHHBIX W MCKYCCTBEHHBIX 3a3EMIINTEICH.

B HCIAX BbIPpABHUBAHUA  DJICKTPHUUYCCKOIO IMOTCHIMAJIa U o6ecnequMﬂ MMPUCOCANHCHUA
JJEKTPOOOOPYIOBAaHHUS K 3a3¢MIIUTCII0 Ha TEPPUTOPHH, 3aHATOW O0OpYyIOBaHUEM, CIEIyeT
MIPOKJIABIBATh MIPOJOJEHBIC U TOTIEPEYHbIC TOPU3OHTATIBHEIC 3a3eMIIMTENTN U OOBEIUHITD UX MEXKIY
co00i1 B 3a3eMIISIOILYIO CETKY.

[IpononbHbIC 3a3eMIIMTEIH JOJDKHBI OBITH MPOJIOKEHBI BIOJIb OCEH 3IJIEKTPOOOOPYIOBAHUS CO
CTOPOHBI 00cmyxuBanus Ha riryouHe 0,5-0,7 M OT mOBepXHOCTH 3eMiH U Ha pacctosiauu 0,8-1,0 M ot
(yHIAMEHTOB WM OCHOBaHHMH oOopyzoBaHus. JlomycKaeTcsi yBENHYEHHE pPACcCTOSHUN  OT
(yHIaMEHTOB MM OCHOBaHMN 00OpyHoBaHus 10 1,5 M ¢ MPOKIIagKON OJHOTO 3a3eMIIMTENs s ABYX
PsI0B 00OPYIOBaHUS, €CIIM CTOPOHBI OOCITY>KUBAHMS OOpaIeHbl APYT K APYTy, a PACCTOSHUE MEKIY
OCHOBAHHSMH WU (QYHIAMEHTAMH JIBYX PSIOB HE MpeBbimaet 3,0 M.

[Nomepeunsle 3a3eMIUTENH CIEAyeT MPOKIAABIBATE B yIOOHBIX MECTaX MEXIy 000pyIOBaHHEM Ha
riryoune 0,5-0,7 M OoT moBepXHOCTH 3eMiH. PaccTosHue MEXIy HUMH PEKOMEHIYeTCsl NPUHUMATh
YBEJIMYMBAIONIUMCS OT Mepr(epHn K IEHTPY 3a3eMIISIONICH ceTKU. [Ipu 3TOM mepBoe U MOCIeAYIOINe
paccTosHHS, HaYMHAS OT repudeprn, He TOJDKHBI MPEBhIaTh cooTBeTcTBeHHO 4,0; 5,0; 6,0; 7,5; 9,0;
11,0; 13,5; 16,0; 20,0 M. Pa3mepsr sdeex 3a3eMIMIOMICH CETKH, NPUMBIKAIOMNAX K MecTaM
MIPUCOETUHEHUSI HEUTpalell CHIIOBBIX TPaHC(HOPMATOPOB M KOPOTKO3aMBIKATEIEH K 3a3eMIIIOLIEMY
YCTPOUCTBY, HE JOJDKHBI IPEBBIIATH 6 X 6 M.

lopru3oHTaNbHBIC 3a3€MIIMTENN CIEAYEeT MPOKIANbIBaTE 1O KPAr TEPPUTOPHH, 3aHUMAEMOW
3a3eMJISIOIIAM YCTPOHCTBOM TaK, YTOOBI OHH B COBOKYITHOCTH 00Pa30BBIBAIN 3aMKHYTHIH KOHTYP.

Ecmu KOHTYp 3a3eMIIIONIETO YCTPOMCTBAa pacmojaraercs B IpefesiaX BHEIIHETO OrpakIeHHS
3JIEKTPOYCTAHOBKH, TO y BXOJOB U BBE3J0B HA €€ TEPPUTOPHIO CJICAYET BBIPABHUBATH MOTCHIIHAI
MyTeM YCTaHOBKM JBYX BEPTHKAJNbHBIX 3a3€MIIUTENICH, TPUCOCIAMHEHHBIX K  BHEIIHEMY
TOPH30HTAIFHOMY 3a3€MIIMTEII0 HAIIPOTUB BXOJOB W BBHE3A0B. BepTHKANBHBIC 3a3eMIIUTENN JODKHBI
OBITH IUHOMW 3-5 M, a paccTOSIHHE MEXAY HUMH JIOJDKHO OBITh PaBHO IIMPUHE BXOJa WIIHM BHE3/A.

1.7.91. 3azemustoiiee YCTPOMCTBO, KOTOPOE BBIMOJHICTCA C COOJMIONCHHEM TpeOOBaHUA,
MPEIBSBISEMBIX K HAMPSDKCHUIO MPUKOCHOBEHUS, JOJDKHO OOCCIICYMBATH B JIO00OEC BpeMs Toja MpU
CTCKAaHWH C HEr0 TOKa 3aMBIKAaHWS Ha 3€MJII0 3HAUYCHHUS HANpsDKEHUH TPUKOCHOBEHHS, HE
npesbimaiomue HopmupoBaHHBIX (cM. 'OCT 12.1.038). ConpoTuBieHne 3a3eMIISIONIETO YCTPOUCTBA
Ipu 3TOM OHNPEACIACTCA IO AOIMYCTUMOMY HaANPsSKECHUIO Ha 3a3€MIIIOICM yCTpOﬁCTBe n TOKY
3aMBIKaHHS HA 3EMITIO.

[Ipu onpeneneHny 3HAYCHUS NOITYCTUMOTO HANPSDKEHUS MPUKOCHOBEHHS B Ka4eCTBE PAacYeTHOTO
BPEMEHHU BO3ICHCTBUS CIIEAyeT MPUHUMATh CyMMY BPEMEHHU IEHCTBHUS 3alIUTHI M MOJIHOTO BPEMEHHU
OTKJIFOYCHUS BBIKJIKOYATECIIA. le/l OIMpPCACICHUU NOIYCTUMBIX 3Haqu1/1171 Hanpameﬂm‘& IMPUKOCHOBEHUA
y pabouux MecCT, Tlie MpH MPOU3BOACTBE OINCPATHBHEIX IMEPEKIOYCHUH MOTYT BO3HHUKHYTH K3 Ha
KOHCTPYKIIUH, TOCTYITHBIC JJISI IPUKOCHOBEHUS MPOM3BOAIIEMY MEPEKIIOYCHUS TIEPCOHANY, CIeIyeT
MIPUHUMATh BpEeMS AEHCTBUS PE3EPBHOM 3aUTHI, a /ISl OCTAIbHOW TEPPUTOPUHU - OCHOBHOM 3aIUTHI.

IMpumeuanne. PabGouee MecTo ciemyeT MOHMMATh KaK MECTO OHNEPATHBHOTO OOCTY>KHBAHHS IJIEKTPHUECKUX
anmnaparos.

PasmMerenne mpogoIbHBIX U MONEPEYHBIX TOPU3OHTAIBHBIX 3a3EMIIMTENCH TOHKHO ONpPEAeIThCS
TpeOOBAHMSAMH OTPAHWYCHUS HANPSHKCHUH TNPUKOCHOBEHHS [0 HOPMHPOBAHHBIX 3HAYCHUH U
yI00CTBOM TNPHUCOSAMHEHHS 3a3eMJIIEMOro 000pymoBaHus. PaccrosiHMe MEXIy MPOIOIbHBIMH U



MOoNEpEeYHbIMU TOPU3OHTAJIbHBIMU HCKYCCTBCHHBIMU 3a3€MJIMTE/IAMU HE IOJHKHO MPEBLIIIATH 30 M, a
rIyOMHa WX 3QJI0KEHUS B TPYHT JODKHAa ObiTh He Menee 0,3 M. s CHM)KEHHMS HanpsDKEHHS
MPUKOCHOBEHHS y pabOYNX MECT B HEOOXOAMMBIX CITydastX MOXKET OBITh BBIIOJIHEHA MOJCHINKA MIEOHs
cioeM toJimuHou 0,1-0,2 M.

B cinyuae oObenuHeHMs 3a3eMISIIOIIMX YCTPOWCTB pa3HbIX HaNpsHKEHUH B OJHO oOuiee
3a3eMIISIIOIIee YCTPOMCTBO HAaNpsHKEHHE NPUKOCHOBEHHMS JOJDKHO ONPENEeNsAThCS 10 HauOoJbIIeMy
TOKY KOPOTKOTO 3aMBIKaHHS Ha 3eMJTt0 00bennHsieMbix OPY.

1.7.92. llpu BHINOJHEHHH 3a3eMJIIOMIETO YCTPOWCTBA C COONMIOAEHHWEM TpeOOBaHUM,
NPpEABABIACMBIX K €TI0 COIPOTUBJICHHUIO WM K HAIPSAXKCHUIO TPUKOCHOBCHHA, AONOJHHUTEIBHO K
tpeboBanusm 1.7.90-1.7.91 crnenyer:

MIPOKJIa/IbIBATh 3a3€MJISIOLIE TPOBOAHUKH, TPUCOEANHSIIONIIE 000PYAOBaHNE MITH KOHCTPYKIMN K
3a3eMJTUTEIIO, B 3eMJie Ha TIyoune He MeHee 0,3 M;

MMpoKIaAbIBaTh MNPOAOJBHBIC W TONCEPCUHBIC TOPU3OHTAJIBHBIC 3a3C€MIIMTEIN (B YETBIPEX
HarpasJIeHUsIX) BOJU3M MECT PacIiojOXKEHHs 3a3eMIISIEeMBIX HEHTpajel CHIIOBBIX TpaHC(HOPMATOpPOB,
KOPOTKO3aMbIKaTENEH.

IIpu BBIXOAE 3a3eMISIOIIETO YCTPOMCTBA 3@ TPENENHbl OTPAXKICHUS 3JIEKTPOYCTAHOBKU
TOPU30HTANIBHBIE 3a3€MJIMTENM, HaXOASIIMecs BHE TEPPUTOPUHM BJIEKTPOYCTAHOBKH, CIELyeT
NpOKJIabIBaTh Ha TiIyOMHE He MeHee | M. BHemHMI KOHTYp 3a3eMIIIOIIETO0 YCTPOHCTBAa B 3TOM
Cilyyae PEKOMEH/IyeTCs BBIIIOJIHATh B BUI€ MHOTOYTOJIBHUKA C TYIBIMU WIIM CKPYTJICHHBIMHU YTIIaMHU.

1.7.93. BHeuHo0 Oorpaay 3JeKTPOYCTaHOBOK HE PEKOMEHAYETCS MPUCOSANHATH K 3a3eMILIIOIIEMY
YCTPOMCTBY.

Ecmu or anexrpoycranoBku orxonaT BJI 110 xB u Bbime, TO orpamy ciemyeTr 3a3eMIUTb C
MIOMOIIBIO BEPTUKAIBHBIX 3a3eMIINTEICH IUTMHON 2-3 M, YCTaHOBJIEHHBIX y CTOEK OTPafbl 110 BCEMY €€
nepumerpy deped 20-50 M. VYcTaHOBKa Takmx 3a3emiuTene He TpeOyercs Ui Orpagsl C
METALTMYECKUMH CTOWKaMH M C TEMH CTOMKaMH U3 ’keje300eToHa, apMaTypa KOTOPBIX dJIEKTPHYECKU
COE/IMHEHA C METAUINYECKUMHU 3BEHBSIMU OTPAJIbI.

JIst MCKIIIOYEHUs D3JEKTPUUECKOM CBSI3U BHEIIHEW Orpajbl C 3a3eMIISIIOLIMM  YCTPOMCTBOM
paccTosiHME OT Orpajbl [0 3JIEMEHTOB 3a3€MIIAIOIIEIO YCTPOMCTBA, PACIONOXKEHHBIX BJOJIb HEE C
BHYTpPEHHEH, BHEIIHEW WJIM C 00EUX CTOPOH, JOJDKHO ObITh He MeHee 2 M. Brixoasiiue 3a mpenesns
OTpa/ibl TOPU30HTAJIBHBIC 3a3eMIINTENH, TPYOBl M Kabenu ¢ MeTauIueckoii 000I04K0i 1t OpoHel n
JIpyTHE METAJUTMYECKHe KOMMYHHUKAIWU JOJDKHBI OBITH NPOJIOKEHBI ITOCEPEIMHE MEXKTY CTOWKaAMH
orpaael Ha riyomHe He MeHee 0,5 M. B Mecrax mpuMBIKaHHMS BHEIIHEH orpagsl K 3JaHHSIM H
COOpPYKCHHAM, a TAKXKC B MECTaxX IPUMBIKAHUA K BHEIITHEH orpaa€ BHYTPCHHUX MCTAINIMYCCKUX
OTPAXKIECHUH JOJKHBI OBITH BHITIOJHEHBI KUPITUYHBIE WM JIEPEBSHHBIE BCTABKH JUIMHOM He MeHee 1 M.

[Tutanue >1EeKTPONPHEMHHUKOB, YCTAHOBICHHBIX HA BHEIIHEH Orpaze, ClefyeT OCYIIECTBIATh OT
pa3lenuTeNnbHBIX TpaHChOpMAaTOpoB. ODTH TpaHCHOPMATOPHl HE MAOIMYCKAaeTcs yCTaHAaBIMBaTh Ha
orpase. JluHus, coeaMHSIONAs BTOPUYHYIO OOMOTKY pa3AeiIMTENbHOrO TpaHchopMaTopa c
JJIEKTPONIPUEMHHUKOM, DACIIOJIOKEHHBIM Ha Orpajae, JOJDKHAa OBITh H30JIMpOBaHa OT 3eMJIM Ha
pacdeTHOe 3HaUeHHE HAIPSDKEHHS Ha 3a3€MIISIOIIEM YCTPOICTBE.

Ecnu BbInosiHEHNE XOTsI OBbI OJHOTO M3 YKa3aHHBIX MEPOIPUSATHI HEBO3MOXKHO, TO METAJUIHUECKHE
qacTu orpaibl CJICAYET MPUCOCIUHUTH K 3a3€MIIAIOLICMY yCTpOﬁCTBy 1 BBINIOJIHUTH BbIpaBHUBAHUC
MOTEHINAJIOB TaK, YTOOBI HAIIPSHKEHHE PUKOCHOBEHHUS ¢ BHEIIHEH M BHYTPEHHEH CTOPOH Orpajibl He
MPEBBIMIANO0 AOMYCTUMBIX 3HaYCHUH. [Ipy BBHIONHEHNH 3a3€MIISIOIIETO YCTPONWCTBA 10 JOIMYCTUMOMY
COIPOTHUBJICHHUIO C 3TOW LIENIBIO JOJKEH OBITH MPOJIOKEH FOPU30HTANBHBIN 3a3€MIIMTENb C BHEIIHEH
CTOPOHBI Orpajbl Ha paccTosHUM 1 M OT Hee M Ha riyOmHe 1 M. DTOT 3a3eMIIMTENb ClEAyeT
MPUCOETUHATH K 3a3eMIISIIOIIEMY YCTPOHCTBY HE MEHEE UYeM B YETHIPEX TOUKAX.

1.7.94. Ecnm 3a3eMJIsroliee yCTPOWCTBO JIIEKTPOYCTAHOBKM HampspkeHHeM Beime | kB cetm ¢
3¢ (}eKTUBHO 3a3eMJICHHONH HEWTpadpl0 COEOMHEHO C 3a3eMIITIONIMM YCTPOICTBOM Apyroi
JJIEKTPOYCTAHOBKM TPH IOMOILIM Ka0esass ¢ METaUIMYecKOoW OO0OJIOuKOW Wi OpOoHEH WM ApYrux
METAUIMYECKUX CBsI3€H, TO Ui BBIPAaBHMBAHMS IIOTEHIMAIOB BOKPYr YKa3aHHOW Jpyro
3JIEKTPOYCTAHOBKM WJIM 3[aHWS, B KOTOPOM OHA pa3MeIeHa, HEOOXOOUMO COOINIIOZCHHE OIHOTO W3
CJENYIOLINX yCIOBUM:

1) npokiagka B 3emsie Ha TiyouHe 1| M M Ha paccrosHuu 1 M oT (yHIaMeHTa 31aHMs WIH OT
nepruMeTpa TepPUTOPUH, 3aHMMaeMol O0OpYZOBaHMEM, 3a3€MIIUTENS, COEIMHEHHOTO C CHCTEMOW
YPaBHHMBAHHMS IOTEHIIMAIOB 3TOTO 3AHUS WM 3TOH TEPPUTOPUH, a Y BXOJIOB M y BBE3/IOB B 37aHUE -
YKJIaJKa IPOBOTHUKOB HA PAacCTOSIHUM | ¥ 2 M OT 3a3eMiuTeNs Ha riryoune | u 1,5 M COOTBETCTBEHHO
U COEIMHEHHE ITUX NMPOBOJAHUKOB C 3a3eMJIUTEIIEM;

2) UCHOJB30BaHUE KENe300€TOHHBIX (DYHIAMEHTOB B KadeCTBE 3a3€MJIMTENEH B COOTBETCTBHHU C
1.7.109, ecnmm mpu 3TOM oOecmeumBaeTcs OOMYCTUMBIN YpPOBEHb BEIPABHHUBAHHSA MOTEHIIHAJIOB.



Oo0ecrieueHre yCIIOBUI BBIDAaBHUBAHMS MMOTEHIMAIIOB IOCPEICTBOM KeJIe300€TOHHBIX (pyHIaMEHTOB,
UCTIONB3YEMBIX B KauecTBEe 3a3eMiurenei, ompexensercs B coorserctBun ¢ ['OCT 12.1.030
«ImeKTpo6e30nmacHOCTb. 3alIUTHOE 3a3eMIICHHUE, 3aHYICHHIEY.

He TpeOyeTcs BBHINONHEHUE YCIOBUH, YKa3aHHBIX B NI | M 2, €ciaM BOKPYT 3[JaHUM HMEOTCS
acaibTOBBIC OTMOCTKH, B TOM YHCJIE y BXOJIOB M Y Bbe3l0B. Eciu y kakoro-nubo Bxojaa (Bbe3zaa)
OTMOCTKa OTCYTCTBYET, y OJTOr0 BXoJa (BbE3la) JOJDKHO OBITh BBITIOJIHEHO BBIPABHUBAaHHE
MOTEHINAJIOB IyTEeM YKJIQJIKU JIBYX IIPOBOJAHMKOB, KaK yKa3aHO B III. |, MM COOJIONEHO YCIOBHE O
. 2. [Ipu 3TOM BO Beex cirydasix JOJDKHBI BRITOJIHATECS TpeboBanus 1.7.95.

1.7.95. Bo wu3bexanue BBIHOCA MOTEHLMAJda HE JOMYCKAETCs MUTAaHHE JIIEKTPOIPUEMHHUKOB,
HaXOJSIIIUXCS 3a MpeJiesiaMy 3a3eMIISIIOIINX YCTPOWCTB AIIEKTPOYCTaHOBOK HampshkeHHeM Bole 1 kB
cetn ¢ 3(deKkTuBHO 3a3eMIICHHON HeHTpaibio, oT 00MOTOK 10 | KB ¢ 3a3emiieHHON HEWUTpaibio
TpaHc(hOPMATOPOB, HAXOMAIIMXCA B IPEesiaX KOHTYPa 3a3eMIISIOIIET0 YCTPOHCTBA 3IEKTPOYCTaHOBKH
HanpsbkeHueM Bolire 1 kB.

IIpy HEOOXOIMUMOCTH TUTAHHE TAKUX ODIIEKTPOIIPUEMHUKOB MOXKET OCYILECTBIATBCS OT
TpaHc(hopMaTOpa ¢ M3OJIMPOBAHHOW HEHTpaNbl0 Ha CTOPOHE HampspkeHueM a0 1 kB mo kabempHOU
JIUHUH, BBITIOJHEHHOW Kabenem 0e3 MeTajutnieckoi 0001049ky 1 6e3 6ponu, i o BJL

[Tpu STOM HampspkeHHE Ha 3a3eMJISIFOLEM YCTPOWMCTBE HE JIOJDKHO IPEBBINIATh HaNpshKEHHE
cpabaTbIBaHUsl MPOOMBHOTO IPEIOXPAHUTENS, YCTAaHOBIEHHOTO Ha CTOPOHE HHU3LIETO HANpPSDKEHMS
TpaHc(hopMaTOpa ¢ H30IMPOBAHHOW HEHUTPAIIBIO.

[TutaHne TakuX 3IEKTPONPHEMHHKOB MOXET TaKXKe OCYIIECTBISITECS OT Ppa3AeIUTEIbHOTO
TpaHcdopmaropa. PaznenurenvHbIi TpaHCOpPMATOp W JIMHHMS OT €ro BTOPUYHOW OOMOTKH K
JJIEKTPONPUEMHHUKY, €CJIM OHA MPOXOIMT MO TEPPUTOPHH, 3aHHMMAEMOH 3a3eMIIIOIIMM YCTPOHCTBOM
3JIEKTPOYCTAHOBKM HAIpsDKEHHEM BbIie | KB, IOMMKHBI MMETh M3O0JALMIO OT 3€MJIM Ha PAacdeTHOE
3Ha4YEHHE HAIPSIKEHHSI Ha 3a36MIISIOIIEM YCTPOICTBE.

3azemisomme yCTPOiicTBa 3J1eKTPOYCTAHOBOK
Hanpsi:keHueM Bbille 1 kB B ceTsix ¢ H301MPOBaHHOI HeHTPaIbIO

1.7.96. B snekrpoycTaHOBKax HampspDKeHHEM BbIie | kKB ceTwm ¢ M30IMpOBaHHON HEHTpaNbIo
COIIPOTHBIICHHE 3a3€MIIAIOIIETO YCTPOMCTBA NpPH MPOXOXKAECHHH pPAcYeTHOTO TOKA 3aMBIKAHHS Ha
3eMJII0 B JII000€ BpeMs rojia ¢ y4eTOM COIPOTUBIICHUS €CTECTBEHHBIX 3a3€MIIMTENEH JIOMKHO OBITh

R <250/1,

HO He 6oiiee 10 Om, rzie / - pacu4eTHBIH TOK 3aMbIKaHUs Ha 3eMIII0, A.

B xadecTBe pacueTHOTO TOKa IPUHUMAETCSI:

1) B ceTsix 0€3 KOMIIEHCALMM EMKOCTHBIX TOKOB - TOK 3aMbIKaHUS Ha 3EMIIIO;

2) B ceTax ¢ KOMIIEHcallel eMKOCTHBIX TOKOB:

JUISl 3a3eMJISIFOIMX YCTPOMCTB, K KOTOPBIM IPHCOEIMHEHB KOMIIEHCHPYIOIME amlaparsl, - TOK,
paBHBIN 125 % HOMHHAJIFHOTO TOKa HanOOJIee MOIITHOTO U3 3THX aIllaparos;

JUTS 3a3€MIISIFOIUX YCTPONCTB, K KOTOPBIM HE IIPUCOEANHEHBI KOMIICHCUPYIOIINE anmaparbl, — TOK
3aMbIKaHUsI Ha 3CEMIIIO, HpOXO[l}ILIlI/Iﬂ B [laHHOﬁ CECTU TIPU OTKIHOYCHUU HauboJiee MOIIHOI'O u3
KOMITCHCUPYIOIIHX alIapaToB.

PacueTHBINi TOK 3aMBIKAHMSA Ha 3€MJII0 JOJDKEH OBITh ONpeNeNieH Ui TOH M3 BO3MOXHBIX B
9KCIUTyaTalld CXEM CETH, IPU KOTOPOH 3TOT TOK UMEET HauOOJIbIlIee 3HAUCHHUE.

1.7.97. Ilpu uCHONB30BaHUM 3a3€MJISIOIIETO yYCTPOHCTBA OJHOBPEMEHHO MM 3JIEKTPOYCTAaHOBOK
HarpspkeHueM 10 1 kB ¢ u3011poBaHHON HEHTPaIIbIO JOJDKHBI OBITH BRITIOJIHEHH! ycoBus 1.7.104.

IIpn wnCHONB30BaHUM  3a3€MILIIOIIETO YCTPOMCTBA OJHOBPEMEHHO JJIsI  DIIEKTPOYCTaHOBOK
HampsbkeHneM 110 1 kB ¢ Tiyxo3a3eMIIeHHON HeHTpaibio CONMPOTHBICHUE 3a3€MIISIFOIIETO YCTPOHWCTBA
JOJDKHO ObITh He Ooyee ykazanHoro B 1.7.101 nubo k 3a3eMIISIOIIEMY YCTPOMCTBY JOJDKHBI OBITH
MPUCOEIMHEHB! 000JIOUKN 1 OpOHsI He MEHee JIBYX KaOejield Ha HarpspkeHue A0 Wid Beime 1 kB mim
000mX HAIPsDKEHHHA, TIPU 00IIel IPOTSHKEHHOCTH 3TUX Kadeneil He MeHee 1 kM.

1.7.98. Hdns moxacranumii HampspkeHuem 6-10/0,4 kB momkHO OBITH BBIIOJHEHO OJHO 0OIICe
3a3eMJISIIOIIee YCTPOHCTBO, K KOTOPOMY JOJKHBI OBITh TPUCOEANHEHBI:

1) HeliTpanb TpaHcopMaTopa Ha CTOPOHE HarpspkeHneM 1o 1 kB;

2) KopIryc TpaHchopMaTopa;

3) MeTaymndeckue 000JI0UKH U OpoHs Kabenel HanpspkeHueM 1o 1 kB u Bhie;

4) OTKpBITHIE TPOBOAAIINE YACTH JIEKTPOYCTAHOBOK HampskeHueM 10 1 kB u BeIIe;

5) cTOpOHHHME NTPOBOISIIIE YACTH.



Boxkpyr mimomanu, 3aHuMaeMoil noacraniuen, Ha riyouHe He MeHee 0,5 M U Ha PacCTOSHUM HE
Gosee 1 M oT Kpas ¢yHAAMEHTa 3[aHUs MOJCTAHIMH WIM OT Kpas (QYHIAMEHTOB OTKPBITO
YCTaHOBJICHHOTO 00OpYZOBaHHUS JOJDKEH OBITH NMPOJIOKEH 3aMKHYTHIH TOPH30HTAJIBHBIN 3a3eMIINTEIbD
(KoHTYp), MIPUCOETUHEHHBIN K 3a3eMIISFOIIEMY YCTPOIHCTBY.

1.7.99. 3azemisitoniee yCTpOUCTBO CeTU HampspkeHUeM Beilie 1 kKB ¢ M30J1MpoBaHHONM HEHTpasblo,
00bEMHEHHOE C 3a3eMJIIIOIIMM YCTPOWCTBOM CeTH HampspkeHueMm Bbime 1 kB ¢ addextnBHO
3a3eMJICHHON HEHTpanbio B OJHO oOIIee 3a3eMIIIONIee YCTPOHCTBO, JOJDKHO YIOBIETBOPSTH TaKKe
TpeboBanusMm 1.7.89-1.7.90.

3azemuisiioIMe YCTPOICTBA 3J1eKTPOYCTAHOBOK
Hanpsi:keHueM 10 1 kB B ceTsix ¢ rj1iyxo3a3eMJIeHHOW HeliTpaJibIo

1.7.100. B »smekTpoycTaHOBKAax C TIYX03a3eMJICHHOM HEUTpaipl0 HEUTpadh TeHepaTopa HWIiH
TpaHchopmaropa Tpex(a3HOro NEepeMEHHOr0 TOKa, CPEeIHsAs TOYKa MCTOYHHMKA MOCTOSHHOTO TOKA,
OJIMH U3 BBIBOJOB HMCTOYHHKA OJIHO(l)a?)HOFO TOKa JOJI’KHbI OBITh MMPUCOCAMHCHDBI K 3a3€MJIUTCIIIO MIPHU
MIOMOIIX 333€MJISIFOILIETO MPOBOIHUKA.

HckyccTBEeHHBIA 3a3eMIIMTENb, IPEAHA3HAUEHHBIA JUId 3a3€MJICHUS HEUTpaid, Kak IpaBMIIO,
JNOJDKEH OBITh pAacrojiokeH BONM3M TeHepaTopa WM TpaHcdopmaTtopa. [lns BHYTPHLIEXOBBIX
MOJICTAHIUH OITyCcKaeTCs pacroiaraTh 3a3eMIUTENb OKOJIO CTEHBI 3/1aHHS.

Ecnu ¢yngameHT 3maHus, B KOTOPOM pa3Mellaercsl ITOJCTAHLMS, HCIIOJB3yeTCs B KadecTBe
€CTECTBEHHBIX 3a3eMIIMTENCH, HEHTpalb TpaHc(opMmaTopa CIeayeT 3a3eMIISATh IyTeM IPHCOCIMHEHHUS
HE MEHee 4YeM K [BYM METAJUIMYECKHM KOJIOHHaM WM K 3aKJIaJHBIM [ETajsM, IIPUBApEHHBIM K
apMaType He MEHee JIBYX KeJie300eTOHHBIX (DyHITaMEHTOB.

[Tpn pacronoXeHNH BCTPOCHHBIX MOJCTAHLIMH Ha pPa3HBIX JSTaXaxX MHOTO3TAXHOTO 3JaHMs
3a3eMJIEHHE HEHTpaiay TpaHCHOPMATOPOB TaKUX MOACTAHIUH JOJHKHO OBITH BBIMOJIHEHO IPU ITOMOIIH
CIELHATIBHO MPOJIOKEHHOTO 3a3€MJISIOIIET0 MPOBOJHKUKA. B 3TOM ciydae 3a3eMIISIOIINN TPOBOJHUK
JIOJDKEH OBITh JIOTIOJHUTENIFHO MPUCOEIMHEH K KOJIOHHE 3JaHus, Onmkaiiiei Kk TpaHnchopmaropy, a
€ro CONPOTHBJIEHHE YYTEHO NIPU OIPEJEIICHUH COINPOTHUBIEHHS pPACTEKaHHIO 3a3eMILIIOLIETO
YCTPOUCTBA, K KOTOPOMY MIPHCOETUHEHA HEUTPah TpaHchopMaTopa.

Bo Bcex ciydasx MODKHBI OBITH HPUHATBL MEPbI MO OOECIEYEHHIO HENPEPHIBHOCTH LEMH
3a3eMJICHHA U 3aIlUTe 3a3eMJISIOIIEr0 IPOBOIHIKA OT MEXAaHUYECKUX TTOBPEXKICHHUH.

Ecmu B PEN-poBOJIHHKE, COCAMHSIONIEM HEHTpalb TpaHc(hopMaTopa WM TeHepaTopa ¢ IIMHOU
PEN pacnpeennuTenbHOTO YCTPOHCTBA HampspkeHHeM 10 1 kB, ycTaHOBIEH TpaHC(HOPMATOp TOKA, TO
3a3eMJLIIOIIMIT IIPOBOJAHUK HOJDKEH OBITh NPHUCOSIMHEH HE K HeHTpanu TpaHcdopmaTopa HIH
reHepaTropa HEMOCPEACTBEHHO, a K PEN-IIPOBOJHUKY, N0 BO3MOXXHOCTH Cpasy 3a TpaHc(opMaTopoM
Toka. B Takom cmyuae paszgenenue PEN-mpoBonHuka Ha PE- m N-mpoBonHuku B cucteme IN-S
JOJDKHO OBITH BBINIOJNIHEHO Takke 3a TpaHCPOPMATOpPOM TOKa. TpaHchopMaTop TOKa CIEmyer
pa3MenIaTh Kak MOXKHO OJIMKe K BBIBOJY HEHTpalli reHepaTopa Wi TpaHchopmaropa.

1.7.101. CompoTuBieHne 3a3eMISIONIET0 YCTPONHCTBA, K KOTOPOMY IPHCOEAWHEHBI HEUTpaIu
reHepaTopa Wi TpaHcdopmaropa WM BBIBOJBI HCTOYHMKA OAHO(A3HOTO TOKa, B JII0O0OE BpeMs roja
JIOJDKHO OBITH He Ooiee 2, 4 u 8§ OM COOTBETCTBEHHO IPH JIMHEHHBIX HanpspkeHnsx 660, 380 u 220 B
UCTOYHHKA TpexdasHoro Toka wmim 380, 220 u 127 B wucrounuka ogHO(}a3HOrO TOKa. ITO
COIPOTHBIICHHE JIOJDKHO OBITH 00ECIIEUYEHO C YYEeTOM MCIOJIb30BaHUS €CTECTBEHHBIX 3a3eMIIMTENEH, a
TaKXKe 3a3eMIIMTeNeld NOBTOPHBIX 3a3eMueHuil PEN- umn PE-npoBonnuka BJI nanpsbkenueM no 1 kB
IPY KOJIMYECTBE OTXOAAIINX JIMHUHA He MeHee NBYX. COIPOTHBIIEHHE 3a3EMIIUTEIS, PACIIOI0KEHHOTO B
HETIOCPEICTBEHHON ONM30CTH OT HEWTpalu reHeparopa Wid TpaHc(OpMaTOpa WK BbIBOJA CTOUYHHKA
onHo(a3HOro TOKa, NOMMKHO ObITh He Oosiee 15, 30 u 60 OM COOTBETCTBCHHO MpPU JHUHEHHBIX
HanpspkeHusix 660, 380 u 220 B ucrounnka tpexdasznoro toxa wim 380, 220 u 127 B ucrounuka
onHO(A3HOTO TOKA.

IIpu ynensHOM compotuBieHMH 3eMiud p > 100 OM-M gomyckaeTcsl yBeNWYMBAaTh yKa3aHHBIC
HopMHI B 0,01p pa3, HO He Ooee AeCATHKPATHOTO.

1.7.102. Ha xonnax BJI nian oTBeTBIeHMH OT HMX AauHoK O6onee 200 M, a Taxke Ha BBojgax BJI k
QJICKTPOYCTaHOBKaM, B KOTOPLIX B Ka4d€CTBEC 3aIJ.lHTHOI>i MEpBI MPU KOCBCHHOM IMPUKOCHOBEHUU
NPUMEHEHO aBTOMAaTH4eCKOE OTKJIIOYEHHE IHMTaHWS, JOJDKHBI OBITH BBIIOJHEHBl IOBTOPHBIE
3azemiieHuss PEN-npoBoanuka. [Ipu 3ToM B mepByro odepelb CIAEAYyEeT HCIOJb30BaTh €CTECTBEHHbBIE
3a3eMJINTENM, HANpuUMep, IOA3EMHbIE 4YacTH OMOp, a TakkKe 3a3eMJDIIONIME YCTpOICTBa,
npeHa3HaYeHHbIE ISl TPO30BBIX MEpeHaIpsHKeHUH (CM. i1 2.4).

Yxa3aHHbIE TOBTOPHBIE 3a3€MJICHNUS BBIMOJHSIIOTCS, €cu 00Jiee YyacThle 3a3eMIICHHS 110 YCIOBUSIM
3aLIUTHI OT TPO30BBIX MIEPEHANPSHKEHUH HE TPeOyroTCs.



[ToBTOpHBIE 3a3emiieHuss PEN-TIpOBOIHUKA B CETAX MOCTOSIHHOTO TOKA JOJKHBI OBITH BBITIOJHEHBI
MIPY IOMOUIY OTJEIbHBIX UCKYCCTBEHHBIX 3a3€MIIUTENEH, KOTOPbIE HE IOJKHBI UMETh METAILTMUYECKHUX
COCIMHEHUH C TIOJ3€MHBIMH TPYOOIIPOBOJAMH.

3azeMJIstoNIe MPOBOJHUKH JUIsI TOBTOPHBIX 3a3eMiieHnid PEN-TIpOBOJHHMKA JTOJDKHBI HMETh
pa3Mephl He MEHee MPUBEICHHBIX B Ta0m. 1.7.4.

Tabruya 1.7.4

HaunMenbmne pasMepbl 3a3eMUIHTeN el U 3a3eMJISTIOIINX NMPOBOJIHUKOB,
MPOJIOKCHHBIX B 3eMJIE

Marepuan IIpoduie ceueHus Juamerp, | [Inmomans nonepeunoro| Tommuna
MM CEUCHHUS, MM CTEHKH, MM

Cranb Kpyrunsrii:

yepHast JUISl BEPTUKAJIBHBIX 3a3€MIIUTENCH; 16 - -
JUISI TOPU3OHTATBHBIX 3a3eMIIUTENEH 10 - -
IIpsiMOyronbpHbIN - 100 4
VYrnosoit - 100 4
TpyOHBIi 32 - 3,5

Cranb Kpyrunsrii:

OLIMHKOBAHHAS |11 BEPTHKAJIBHBIX 3a3EMIINTENCH; 12 - -
JUISI TOPU3OHTATBHBIX 3a3eMIIUTENEeH 10 - -
IIpsiMoyTrobHBIIA - 75 3
TpyOHublii 25 - 2

Mens Kpyrmnsrii 12 - -
IIpsiMoyronbHbIiL - 50 2
TpyOHsIiA 20 - 2
Kanat MHOTOTIPOBOJIOYHBII 1,8% 35

* JlnameTp KaskIoH IPOBOJIOKH.

1.7.103. OOmiee compoTHBIEHUE PACTEKAHHIO 3a3eMJIMTENeH (B TOM YHMCIE €CTECTBEHHBIX) BCEX
MOBTOPHBIX 3a3emiieHu PEN-tipoBomHNKa Kakaoi BJI B moboe BpeMs rona TOMMHKHO OBITH HE Oolee
5, 10 mw 20 OM COOTBETCTBEHHO MpH JMHEHHBIX HampsikeHusx 660, 380 u 220 B wucrouynmka
Tpexdasnoro toka win 380, 220 u 127 B ucroununka ogHodasHoro Toka. [Ipu 3TOM COnpoTHBICHHE
pacTeKaHUIO 3a3eMIIUTENS KaXJI0r0 M3 IMOBTOPHBIX 3a3eMJICHHH JOJDKHO ObITh He Oonee 15, 30 n 60
OM COOTBETCTBEHHO IPH TEX KE HANPSDKEHUSX.

IIpu ynensHOM compotuBieHMH 3eMiu p > 100 OM-M gomyckaeTcsl yBeNWYMBaTh yKa3aHHBIC
HopMHI B 0,01p pa3, HO He Ooee AeCATHKPATHOTO.

3azemusiloIMe YCTPOICTBA 3JIeKTPOYCTAHOBOK HAMNpPs:KeHHeM
10 1 kB B ceTsiX ¢ H30JIMPOBAHHON HelTPaJIbIO

1.7.104. CompoTuBIeHHE 3a3EMIIIONIETO YCTPOMCTBA, UCIIOIBE3YEMOTO IS 3aIIUTHOTO 3a3eMIICHHS
OTKPBITBIX IPOBOASILUX YACTeH, B cucteMe /7 TOJIKHO COOTBETCTBOBATh YCIOBUIO:

R< Uy,

rze R - conpoTHBIeHKE 3a3eMIIFIONIET0 yCTpoicTBa, OM;

Uyp - HallpsDKEHHE MPUKOCHOBEHUS, 3HAYCHUE KOTOPOro mpuHUMaercs paBHbIM 50 B (cMm. Takke
1.7.53);

1 - TOJTHBIN TOK 3aMBIKaHUS Ha 3eMIII0, A.

Kak mpaBuiio, He TpeOyercsi MPUHUMATh 3HAUCHHWE CONPOTHUBIICHHS 33a3€MIISIOIIEIO YCTPOWCTBA
MeHee 4 Om. [lommyckaeTcss CONMPOTHBICHHUE 3a3eMIISIONIero ycrpoictea 1o 10 OM, eciu coOm0aeHO




MPUBEJICHHOE BBIIIE YCJIOBHE, a2 MOIIHOCTh T€HEPATOPOB WM TpaHC(HOpPMATOpOB He mpesbimaet 100
kB-A, B TOM 4mClie CyMMapHasi MOIIHOCTh TI'€HEPATOpOB WM TpaHCc(HOPMATOPOB, pabOTAIOIIUX
napauieNnbHO.

3azemJsionne ycTpoiicTBa B paiioHax ¢ 00JbIINM yIeJbHbIM CONMPOTHBJIEHHEM 3eMJIH

1.7.105. 3azemusromue yCTpocTBa AIIEKTPOYCTAaHOBOK HampspkeHHeM Beime | kB ¢ addextuBHO
3a3eMJICHHOM HEUTpanpio B pailoHax ¢ OONBIINM YAEIBbHBIM CONPOTHBICHUEM 3€MJIM, B TOM 4YHUCIE B
paiioHaX MHOTOJICTHEH MEp3JIOThI, PEKOMEHAYETCS BBIOJIHITE C COOJIOJACHHEM TpPEOOBAHMIA,
NPEABIBISIEMbIX K HAIPSDKEHUIO TPUKOCHOBeHNs (1.7.91).

B cKanbHBIX CTPYKTYpax IOIYCKaeTCsl MPOKIIAIbIBaTh TOPU3OHTAIBHBIC 3a3€MJINTEIN Ha MEHbBIICH
riryoune, gyem storo tpedyror 1.7.91-1.7.93, o ne menee uem 0,15 M. Kpome Toro, momyckaercst He
BBITIOJIHATH TpeOyembie 1.7.90 BepTUKaIbHBIE 3a3EMIIUTENN Y BXOJIOB U Y BHE3JI0B.

1.7.106. Ilpu coopyXeHHH HCKYyCCTBEHHBIX 3a3eMIIMTENICH B pailoHaX ¢ OOJBIINM YyACITBHBIM
COIIPOTHBIICHUEM 3€MJIH PEKOMEH/IYIOTCS CIEAYIOIINE MEPOIIPUATHSA:

1) ycTpOHCTBO BepTHUKANBHBIX 3a3eMIIMTENEH YBEIHMYEHHOH IUIMHBI, €CIIM C TIIyOWHOW yIEeNbHOE
CONPOTHBIICHHE 3€MJIM CHW)KAeTCs, a eCTeCTBEHHble yIIyOJIeHHbIE 3a3eMIIMTENH (Hampumep,
CKB&)KHHBI C METAJUIMYECKHMHU 00CaIHBIMU TPyOaMH) OTCYyTCTBYIOT;

2) yCTPOUCTBO BEIHOCHBIX 3a3eMITUTEIICH, €CIT BOMU3H (110 2 KM) OT 3JIEKTPOYCTAHOBKU €CTh MECTa
C MEHBIIINM YJEIbHBIM COINPOTUBICHUEM 3EMIIN;

3) yKJiaJika B TpaHIIEH BOKPYT FOPU30HTAIBHBIX 3a3€MIIUTENEH B CKAIBHBIX CTPYKTYpax BIa)KHOTO
TJIMHACTOTO IPYHTA C MOCIEAYIOIIEH TpaMOOBKOH 1 3aChINKOM MIeOHEM JI0 BepXa TPaHIIEH;

4) TpuUMEHEHHEe WCKYCCTBCHHOW OOpabOTKHM TPYHTa C IIETbI0 CHIDKEHHS €ro YACIHHOTO
COIIPOTHBIICHHUS, €CIIM IPyrHe CIOcOObl HE MOTYT OBITh NPUMEHEHBI WM He JaloT HEeOoOXOAMMOTO
3¢ ¢dekra.

1.7.107. B paiioHax MHOrOJETHEHl MEp3JI0Thl, KPOME pPEKOMEHAauuil, npuBeaeHHbIX B 1.7.106,
CIIE/TyeT:

1) momemath 3a3eMJINTENH B HEIIPOMEP3AOIINE BOIOEMBI U TaNIbIE 30HBI;

2) UCIOJIb30BaTh 00CAHbIE TPYObI CKBaXKHH;

3) B JOIOJHEHHE K YITyOJCHHBIM 3a3eMJIMTENISIM NPUMEHSTH IMPOTSHKEHHBIE 3a3eMIIMTENN Ha
rryoune okomo 0,5 M, npenHa3sHaueHHbIE Ui pPabOTBl B JIETHEE BpeMs NPH OTTAUBAHUH
MOBEPXHOCTHOT'O CJIOS 3€MJIH;

4) co3iaBaTh UCKYCCTBEHHBIE TaJIbIE 30HBI.

1.7.108. B anekTpoycTraHOBKax HampsbkeHHeM Belmie 1 kB, a takke 1o 1 kB ¢ u3onupoBaHHOU
HEUTpasmplo AN 3€MIIM C YACNBHBIM compoTuBieHueM Oonee 500 OM-M, ecnu MepONpHSTHSA,
npenycmorpeHasie 1.7.105-1.7.107, He MO3BOJSIIOT MONYYUTh HPHEMIIEMBbIE TI0 IKOHOMUYECKUM
COOOpakeHHsIM 3a3eMIIMTENH, IOIYCKAaeTCs IIOBBICHTh TpeOyeMmble HACTOSINEH TJ1aBod 3HAuYeHMs
COTIPOTHBICHUH 3azemistomux ycrpoiictB B 0,002p pa3, rae p - SKBHBAJICHTHOE YAEIHHOE
conporusienue 3emin, Om-M. I[Ipu 3TOM yBennueHune TpeOyeMbIX HACTOSILEH II1aBOH CONMPOTHUBICHUN
3a3eMJIIOIINX YCTPOHCTB JOIDKHO OBITH HE Ooee NeCATHKPATHOTO.

3azemanrenan

1.7.109. B xauecTBe eCTECTBEHHBIX 3a3€MJIMTEIICH MOTYT OBITh UCIIOJIB30BAHbI:

1) Meraiuyeckue W JKeJae300eTOHHbIE KOHCTPYKLHMH 3IaHUA M COOPYKCHHWH, HaXOoAsIIuecs B
COIIPMKOCHOBEHUH C 3€MJICH, B TOM YHCIE jKele300eTOHHbIe (YHIAMEHTHI 3IaHUH U COOPY)KSHUIA,
MMEIOLIME 3allUTHbIE T'HIPOU3OJISILIMOHHBIE TOKPBITHS B HEArpecCHBHBIX, CIA00arpecCHBHBIX W
Cpe/iHearpecCuBHBIX Cpenax;

2) MeTauIn4eckre TpyOBl BOIOIPOBOA, IPOJIOKEHHEIE B 3eMJIC;

3) obOcanHbIe TPYOBI OYPOBBIX CKBa)KHH;

4) MeTaJUIMYeCKUe UIMYyHTHl THIPOTEXHUYECKHX COOPYKEHMH, BOJOBOJBI, 3aKaJHble YacTH
3aTBOPOB M T. I1.;

5) penbCoBBIE ITyTH MarvCTPAIBHBIX HEIIEKTPHU(OULNPOBAHHBIX JKEJE3HBIX JOPOT W MOIBE3IHbIC
IyTH NIPY HATMYHUHU IPEAHAMEPEHHOTO YCTPOICTBA IePEMbIYEK MEXIY pellbcaMu;

6) Ipyrue HaxosIIUECs B 3eMJIe METAUIMYECKUE KOHCTPYKIIUHU U COOPYIKEHHMS;

7) meramndeckue 000JI0YKM OpOHMPOBAHHBIX KaOesel, NMpONoKeHHBIX B 3emie. OO0010YKH
kabeneid MOTYT CIIy)KHTh €AWHCTBEHHBIMH 3a3¢MJIMTEISIMHU IIPU KOJIMYECTBe Kabenell He MEHee IBYX.
AJIOMHUHHEBBIE 000JI0UKH KabeJlel HCIIOIb30BaTh B KaUeCTBE 3a3eMIIUTEIICH He JI0ITyCKaeTCsl.



1.7.110. He momyckaercs HUCIONB30BaTh B KauyecTBE 3a3eMIIUTENEH TPyOONPOBOIBI TOPHOYUX
JKUJKOCTEH, TOPIOYMX WM B3PHIBOONACHBIX Ta30B W cMeceid M TPyOONPOBOJOB KaHAIM3ALMH U
LEHTPAIBFHOTO OTOIUICHHS. YKa3aHHbIC OTPAaHNYEHHS HE MCKIIOYAI0T HEOOXOIMMOCTH IIPHCOCIMHEHUS
TaKUX TPYOOIPOBOJOB K 3a3eMIIIOIIEMY YCTPOWCTBY C II€TbIO YpPaBHUBAHMS IIOTEHIMAIOB B
cooTBercTBUH ¢ 1.7.82.

He cnenyer mcmonp30BaTh B KayecTBE 3a3eMIIMTENICH )Kene300€TOHHbIE KOHCTPYKLUM 3[JaHUi U
COOPYKEHUH C TNPEIBApPUTEIBHO HANpPSDKEHHOW apMaTypod, OJHAaKO JTO OrpaHUYEHHE HE
pacmpoctpansieTcs Ha onops! BJI u onopasie koHCTpyKInu OPY.

B03MOXXHOCTP  HCHOJB30BAHUS  €CTECTBEHHBIX  3a3eMIIMTENIEH MO  YCIOBUIO  IUIOTHOCTH
NPOTEKAIOIINX MO HUM TOKOB, HEOOXOJMMOCTh CBAPKH apMaTYPHBIX CTEp)KHEH >Kele300€TOHHBIX
(yHZaMEHTOB M KOHCTPYKIWH, NPHUBAapKH aHKEPHBIX OOJTOB CTaNbHBIX KOJOHH K apMaTypHBIM
CTEPIKHAM JKeNe300€TOHHBIX (DYHIAMEHTOB, a TaKKe BO3MOXKHOCTH HCIIOJIB30BAHUS (DYHIAMEHTOB B
CHUJIBHOAIpE€CCUBHBIX Cpe€aax NOJIKHbBI 6I)ITb OIpPEAC/ICHBI paCUCTOM.

1.7.111. HckyccTBeHHBIE 3a3€MIIMTENM MOTYT OBITh M3 YEPHOW WJIM OLMHKOBAaHHOW CTalM WIH
MEIHBIMH.

HckyccTBEeHHBIE 3a3€MIIMTENN HE TOJDKHBI IMETh OKPACKH.

MaTepI/lan U HAaMMCHBIIHEC PasMCPbI 3a3eMIIMTEICH JOJOKHBI COOTBETCTBOBATHL IMPUBCACHHLBIM B
Tabn. 1.7.4.

1.7.112. Cedenne ropu30HTANBHBIX 3a3EMIIATENCH JJIS 3JIEKTPOYCTAHOBOK HAIPsDKEHHEM BEIIIE |
KB cienyer BRIOMpATh MO YCIOBHIO TEPMHUYECKON CTOMKOCTH MPH JOIMYCTHMOM TeMIiepaType Harpena
400 °C (xkpaTKOBpEeMEHHBII HarpeB, COOTBETCTBYIOIIMIA BPEMEHU AEUCTBHUS 3aIUThl U OTKIIIOUEHUS
BBIKJIIOUATEIA).

B cnydae omacHOCTH KOpPpO3MHM 3a3€MIIIIOLNIMX YCTPOMCTB CJEAyeT BBINOJIHUTH OIHO U3
CJEYIOLIMX MEPOIPUATHIA:

YBECJINYNUTL CCUCHU 3a3eMIIMTENICH U 3a3CMJIAIOIUX MIPOBOJHHUKOB C YYETOM pACUCTHOI'O0 CpOKa UX
CITyKOBI;

MPUMEHUTD 3a3€MIIMTENHM W 3a3eMIIONINE MPOBOAHUKH C TaJbBAHMYECKUM IOKPHITUEM HWIIH
MEJHBIE.

IIpu 3TOM ciieayeT yu4uThIBaTh BO3MOKHOE YBEJIIMYEHUE COIIPOTUBIICHUS 3236 MIIIOILUX YCTPOUCTB,
00yCIIOBIICHHOE KOPPO3HEHi.

Tpanmien s TOPU3OHTAIBHBIX 3a3€MIIMTENIEH JTOJDKHBI 3allOIHATHCS OJHOPOIHBIM T'PYHTOM, HE
COJIepIKaIUM IIeOHS ¥ CTPOUTEIHHOTO MyCOpa.

He cnenyer pacnonaraTh (MCIOIB30BaTh) 3a3€MJIUTEIN B MECTaX, I/Ie 3€MJI MOJICYLINBAETCS MOA
JIeiCTBHEM TeruIa TpyOOIIpOBOJOB H T.II.

3azemJisiomie NPOBOJHUKH

1.7.113. CeueHnus 3a3eMJIIOUINX NPOBOJHHKOB B 3JIEKTPOYCTaHOBKaxX HampsbkeHuem no 1 kB
JIOJDKHBI COOTBETCTBOBATH TPpeOOBaHUSAM 1.7.126 K 3alIUTHBIM POBOTHHKAM.

HamMmeHpmme cedeHus 3a3eMILIIOIIAX IPOBOAHHKOB, TIPOJIOKEHHBIX B 3eMJle, OJDKHEI
COOTBETCTBOBAThH MPUBEIEHHBIM B Ta0u. 1.7.4.

[Mpoxnasika B 3eMiIe aIIOMHUHUEBBIX HEN30JIMPOBAHHBIX TPOBOJHUKOB HE JIOMYCKAETCSI.

1.7.114. B snektpoycTaHOBKax HampspkeHueM Bbille | kB cedeHMs 3a3eMIISIOIIKUX MPOBOJHUKOB
JIOJDKHBI OBITH BBHIOpPAHBI TaKUMH, YTOOBI MIPH MPOTEKAHWH IT0 HUM HAMOOIBIIEr0 TOKa OZHO(PA3ZHOTO
K3 B anekTpoycraHoBkax ¢ 3(QexkTHBHO 3a3eMIIEHHOW HeWTpaiiblo win Toka aByx(aszHoro K3 B
3JIEKTPOYCTAaHOBKAaX C H30JIMPOBAHHON HEHTpalplo TeMIeparypa 3a3eMISIONIMX TNPOBOAHUKOB HE
npesbicuina 400 °C (KpaTKOBPEMEHHBIH HarpeB, COOTBETCTBYIOIIMI IIOJIHOMY BPEMEHH JECHUCTBHS
3aIUTHI U OTKITFOYCHHUS BBIKITIOYATEIS).

1.7.115. B oanexTpoycTaHOBKax HampsokeHHeM Bblme | kB ¢ w3071MpoBaHHOW HEHTpanbio
POBOIMMOCTD 3a3eMIISTIOIINX TPOBOIHHKOB CEUCHHEM 10 25 MM’ 110 MEIM MM PABHOLEHHOE eMy H3
JIPYTHX MaTepHajJoB JIOJDKHA COCTAaBIITH He MeHee 1/3 mpoBogumMocTd (a3HBIX NMPOBOAHUKOB. Kak
TPABHIIO, He TPeOYeTCs MPUMEHEHHE MEIHBIX MPOBOJHUKOB CEYCHHEM Gosiee 25 MM, aTIOMUHHEBBIX -
35 MM2, CTANBHBIX - 120 MM,

1.7.116. [ns BBINOJHEHHS M3MEPEHHH CONPOTHBICHUS 3a3€MIISIOIIET0 YCTPOWCTBAa B YIOOHOM
MecTe JOJDKHA OBITh IPEAyCMOTpEeHa BO3MOKHOCTH OTCOEIMHEHHS 3a3€MJISIOIIEro NpOBOAHMKA. B
JJIEKTPOYCTaHOBKAaX HampspkeHHeM 10 | kKB TakuM MecToM, Kak TIpaBWIIO, SIBISIETCS TJIaBHAsS
3azemuisitonias muHA. OTCOeTMHEHNE 3a3eMIIIONIETO MPOBOAHKUKA JOJDKHO OBITH BO3SMOXKHO TOJIBKO
NP TIOMOILM HHCTPYMEHTA.



1.7.117. 3azeMJIS IO MIPOBOTHUK, MIPUCOETUHSIOLTUI 3a3EeMJIUTENH pabouero
(byHKIMOHATBEHOTO) 3a3eMJICHHS K TJIaBHOH 3a3€MIIIONICH [TMHE B AJIEKTPOYCTAHOBKAX HAMPSKCHUEM
1o 1 kB, momkeHn uMeTh ceueHre HE MeHee: MEIHEIN - 10 MM2, AIFOMUHHUEBEIN - 16 MM2, CTaJIbHOM - 75
MM,

1.7.118. Y mect BBOJa 3a3eMJIIIOIIMX IPOBOJHHKOB B 3JIaHMSI JIOJDKEH OBITH IPEAyCMOTPEH

OITO3HABATEIBbHBIN 3HAK @
I'maBHas 3a3eMJISIOIAs IIHHA

1.7.119. I'naBHas 3azemusiiomasl IIMHA MOKET OBITH BBIIOJIHEHAa BHYTPU BBOJHOIO YCTPOWCTBa
3EKTPOYCTaHOBKH HaNpspKEHHEM 10 1 kB mnm otaensHo OT Hero.

BHyTpu BBOAHOIO YCTpPONCTBa B KaueCTBE IVIABHOM 3a3€MJISIOLIEHN IIMHBI CIEAYET UCIOJIb30BaTh
muHy PE.

ITIpn oTHenbHOM yCTaHOBKE TJIaBHAsl 3a3eMISIOIAs NIMHA JOJDKHA OBITH pacrojiokeHa B
JOCTYITHOM, YAOOHOM Ut 0OCITY’>KHBaHHSI MECTE BOJIM3HM BBOJTHOTO yCTPOMCTBA.

CeueHne OTHENBHO YCTAaHOBJICHHOW TIJIABHOW 3a3eMIIAIOINEH IIMHBI JOJDKHO OBITH HE MEHee
ceuenus PE (PEN)-nipoBOHMKA MUTAIOIIEH JINHUY.

I'maBHas 3a3emuIsionias MIMHA JOJDKHA OBITh, KaK NpaBmiIo, MenHOH. Jlomyckaercst mpUMeHEeHHe
TJIABHOW 3a3eMJISIOINEH IUHBI U3 cTaNd. [[puMeHeHne anfOMUHUEBBIX IIUH HE TOITYCKAeTCs.

B KOHCTpPyKIMM IIMHBI JOJDKHA OBITH IPEAYCMOTPEHAa BO3MOXKHOCTb WHAWBUIYaJIbHOTO
OTCOEIMHEHUS IPUCOEJANHEHHBIX K HeH NpoBOAHUKOB. OTCOEAMHEHHE JOIDKHO OBITh BO3MOXKHO
TOJIBKO C UCTOJIb30BaHUEM UHCTPYMEHTA.

B Mecrax, IOCTYHHBIX TOJIBKO KBalM(UINPOBAHHOMY NEpPCOHATY (HAmpuMep, IIUTOBBIX
MOMEIICHUSX XUJIBIX JIOMOB), IVIaBHYIO 3a3¢MILIIOLIYIO IIMHY CIEIyeT YCTaHaBIMBATh OTKpPbITO. B
MECTax, AOCTYIHBIX TOCTOPOHHUM JIMIIaM (HalpuMep, NObe3/1aX WM MOoJBajlaX I0MOB), OHA JOJKHA
MMETh 3alIUTHYI0 000JIOUKY - IIKad WM SIIUK C 3aIUparoneiicss Ha Kirod asepreid. Ha nBepue nim Ha

CTEeHE HaJl IWHOW JOJDKEH OBITh HAHECEH 3HAK @

1.7.120. Ecnu 3maHHe MMEET HECKOILKO 000COOJEHHEBIX BBOJOB, IIABHAS 3a3eMIIAIONIAs IIMHA
JIOJDKHA OBITh BBITIONHEHA JIIS KaXXJOro BBOJHOrO ycrpoiicTBa. [Ipy Hamuymm BCTPOCHHBIX
TpaHC(HOPMATOPHBIX MOJCTAHIINI TJaBHAs 3a3eMIIIONIAs IMMHA ODKHA YCTAHABIHMBATHCS BO3JIE
K0 U3 HUX. DTH IKWHBI JOJDKHBI COSAMHATHCS IPOBOAHUKOM YPABHUBAHUS MTOTCHIIMAIIOB, CEYEHUE
KOTOpPOT'O JIOJDKHO OBITh HE MEHee IMOJIOBHHBI cedeHuss PE (PEN)-pOBOIHHMKA TOH JIMHUU CpeAn
OTXOJSIIKX OT IMUTOB HU3KOTO HATPSDKEHUS MOJCTAHIUM, KOTOpas MeeT HaubobIiee ceueHue. Jlms
COCIMHEHUS HECKONBKHX TJAaBHBIX 3a3eMJLIIOIIMX IIHH MOTYT WCIOJNB30BaThCS CTOPOHHHUE
MPOBOIAIINE 4YAaCTH, €CIH OHH COOTBETCTBYIOT TpeboBaHusAM 1.7.122 K HeENpepeIBHOCTH U
MPOBOJMMOCTH JIEKTPHYECKOM LeTIH.

3amuTHble npoBoaHNKH (PE-npoBoaAHUKH)

1.7.121. B xauectBe PE-IpOBOJHUKOB B 3JIEKTPOYCTAaHOBKaxX HampsbkeHueM 10 1 kB moryt
UCIIOIb30BaThCS:

1) cnenuaNbHO MPEyCMOTPCHHBIC TPOBOTHUKY:

JKHJIbl MHOTOXKUJIBHBIX Kabeei;

M30JIMPOBAHHBIC MM HEM30JIMPOBaHHbIE TPOBOA B 001Iel 000s10uKe ¢ (ha3HBIMHU POBOIAMU;

CTaLMIOHAPHO MPOJIOKEHHBIE M30JIMPOBAHHBIE WIIM HEU30JIMPOBAHHBIE IPOBOTHHUKH;

2) OTKPBITHIC TIPOBOIAIINE YACTH JIEKTPOYCTAHOBOK:

ATFOMHUHHUEBBIE 000I0YKH Ka0eei;

CTaJIbHbIE TPYOBI AJIEKTPOIIPOBOIOK;

METaJUTMYECKUE OOOJIOUKH M OMOPHbIE KOHCTPYKLMHU HIMHOMPOBOAOB U KOMIUICKTHBIX YCTPOMCTB
3aBOJICKOT'0 M3TOTOBJICHUSI.

Meramndeckue kKopoba H JOTKH AJIEKTPOIPOBOJIOK MOXHO HCIIOJIb30BATh B KAYECTBE 3alMTHBIX
MPOBOJHUKOB [PU YCJIOBHH, YTO KOHCTPYKLHEW KOPOOOB U JIOTKOB MPEIyCMOTPEHO TaKoe
HCIOJIb30BAHUC, O 4YE€M HMCCTCA YKa3aHHUC B MAOKYMEHTAllMM U3IOTOBUTCIIA, a HUX PACIIOJIOKCHUC
UCKJTFOYACT BO3MOKHOCTh MEXaHHYECKOTO TIOBPEIKICHUS;

3) HEKOTOpBIE CTOPOHHKE TPOBOISIINE YACTH:

METaTMYECKUE CTPOUTENIbHbIC KOHCTPYKLIUH 3[JaHUI1 U cOOpYKeHHH ((hepMbl, KOJIOHHBI U T. I1.);

apMarypa >Kelie300€TOHHBIX CTPOUTEIBHBIX KOHCTPYKLIMH 3JaHMH NPH YCIOBHM BBIIOJHEHHMS
TpeboBanuii 1.7.122;



METAUIMYCCKUE KOHCTPYKIUU ITPOU3BOACTBEHHOI'0 HA3HAYCHU (HO[leaHOBI)Ie PCIbChI, rajIcpeu,
TUTOIIAKH, IAXTHI JIN(PTOB, TIOJBEMHIKOB, 3JICBATOPOB, 00OpaMIICHUS KaHAJIOB U T.I1.).

1.7.122. Vcmonmp30BaHHE OTKPBITBIX W CTOPOHHUX NPOBOIIIIMX dYacTeii B KadecTBe PE-
MIPOBOJTHUKOB JIOITyCKAETCs, €CIIM OHU OTBEUYAIOT TPeOOBAHMSAM HACTOSIIECH TJIaBBI K IPOBOJMMOCTH U
HETPEPHIBHOCTH JIEKTPHUUCCKON IICTIH.

CTopoHHHE MPOBOASIIUE YaCTH MOTYT OBITh HCIIOJB30BaHBI B KadecTBe PE-TIPOBOIHHUKOB, €CIH
OHH, KPOME TOT0, OTHOBPEMEHHO OTBEUYAIOT CIECAYIOIINM TPEOOBAHHIM:

1) HempephIBHOCTH D3JEKTPUYECKON memu obecreunBaeTcsi JTHO0 WX KOHCTPYKUHMEH, 0o
COOTBETCTBYIOIIIMUMHU COCAUHCHHUAMHU, 3alllUIICHHBIMU OT MEXaHUYCCKUX, XUMHUCCKUX W APYTUX
MOBPEXKICHMUIA;

2) UX IEMOHTaX HEBO3MOJXKEH, €CIH HE MPEAyCMOTPEHBI MEPHI 110 COXPAHEHHIO HETPEPHIBHOCTH
[ETH U €€ IPOBOJUMOCTH.

1.7.123. He nomyckaeTcst UCIIOIb30BaTh B KauecTBe PE-IPOBOIHUKOB!

METaJUIMIECKHE OOOJIOUKH H30JSIIHOHHBIX TPYOOK M TPYOUaTHIX IPOBOJOB, HECYIIHE TPOCHI MPH
TPOCOBOH JEKTPOTIPOBOIKE, METAJUIOPYKABA, & TAK)KE CBHHIIOBBIE 0OOJIOUKH MTPOBOIOB U KaOeei;

TPYOOIIPOBOIBI Ta30CHAOKEHUS U IpyTrHe TPyOOIPOBOABI TOPIOYNX M B3PHIBOOMIACHBIX BEIIECTB U
cMecel, TpyObl KaHATU3AIMK U [ICHTPAIbHOTO OTOIUICHUS;

BOJIOIIPOBOJIHBIC TPYOBI IIPU HATHMYHH B HUX U30JUPYIOIIUX BCTABOK.

1.7.124. HyneBble 3amIUTHBIE TPOBOAHWKH IIETIeHl HE MOMYyCKaeTcs HCIIONB30BaTh B KadeCTBE
HYJIEBBIX 3aIIUTHBIX MIPOBOIHUKOB AIEKTPOOOOPYIOBAHNUS, MUTAIOMIETOCS MO APYTHM IIETISIM, a TaKKe
HCIOJIB30BaTh OTKPBITHIC MPOBOAAIINE YaCTU 3J'IeKTpOO60pyI[OBaHI/Iﬂ B KaUCCTBC HYJICBBLIX 3allIUTHBIX
MPOBOJHUKOB ISl JAPYTOr0 AJIEKTPOOOOPYNOBAHHS, 33 HCKIIOYEHHEM OOOJOYEK U OIOPHBIX
KOHCTPYKIMH  OIMHONPOBOJOB M  KOMIUICKTHBIX  YCTPOMCTB  3aBOJCKOTO  W3TOTOBJIICHHS,
00eCTIeYMBaIOINX BO3MOKHOCTh TIOAKIIOYSHHS K HUM 3aIIUTHBIX IIPOBOJHUKOB B HY)KHOM MECTE.

1.7.125. Hcnonp3oBaHue CHEIHUAIbHO IMPETyCMOTPEHHBIX 3aIUTHBIX IPOBOIHMKOB JUISI HHBIX
Lenel He A0y CKaeTcs.

1.7.126. HammeHbpIIWEe IUIOMAAXA TIONEPEYHOTO CEUYCHHUS 3alIUTHBIX IPOBOJHUKOB OJDKHBI
cooTBeTCcTBOBATh Tabm. 1.7.5.

HHOL[IaIll/I ceueHUun MPUBCIACHBI JId Cliy4dasi, Korja 3alllUTHBIC IPOBOJHHUKH U3IOTOBJICHBI U3 TOI'O
JKe Marepuaia, 94To U ¢a3Hble NpoBOHUKH. CEUCHUS 3aIIUTHBIX POBOJHUKOB U3 IPYTUX MATECPHUATIOB
JIOJDKHBI OBITH SKBHBAJICHTHBI IO TIPOBOJUMOCTH ITPHBEICHHBIM.

Tabnuya 1.7.5

HauMenblIue ceueHusl 3alIMTHBIX NMPOBOJIHUKOB

Ceuennie ha3HBIX IPOBOIHHKOB, MM HauMeHblllee ceyeHue 3alHTHBIX IPOBOIHAKOB, MM
§<16 S
16 <§<35 16
S>35 572

Jomyckaercsi, mpu HEOOXOOUMOCTH, INPHHHUMATh CEYEHHE 3alUTHOTO MPOBOJHUKA MEHEe
TpeOyeMBIX, €CJIM OHO PacCUNTaHO 1O GopMyJie (TOJIBKO AJIsl BpEMEHH OTKIIOYEeHHUs < 5 C):

S> I+t Ik,

rJie S - IIOMa b ONEPEYHOT0 CEYeHH S 3aIHTHONO TIPOBOIHAKA, MM’

I - TOK KOPOTKOTO 3aMbIKaHHs, OOCCHEUMBAIOMIMI BpeMs OTKIIOYEHHs MOBPEXKICHHOW Lenu
3alIMTHBIM armapaToM B cooTBeTcTBMM ¢ Tabin. 1.7.1 m 1.7.2 nnm 3a Bpemst He Oonee 5 ¢ B
cootBercTBHH ¢ 1.7.79, A;

t - BpeMsi cpabaThIBaHMs 3aLIUTHOIO allapaTa, C;

k — xo3(p¢uIeHT, 3HaYeHHe KOTOPOr'0 3aBHCUT OT MarepHaya 3allUTHOTO IPOBOAHUKA, €ro
W30JSILIMYM, HAavYalbHOW M KOHEYHO# Temmneparyp. 3HaueHuWe k JUisl 3allMTHBIX IPOBOJHHUKOB B
Pa3IMYHBIX YCIOBHSX MPpHUBEAEHHI B Tabm. 1.7.6-1.7.9.

Ecmu mpu pacdere mosrydaeTrcs cedeHHe, OTIMYHOE OT MpPUBEAEHHOTO B Tabm. 1.7.5, To cremyer
BBIOUpATh Onvpkaiiiiee Ooibliee 3HAUCHHUE, a NIPH MOJIYYSCHUH HECTaHIAPTHOTO CEYEHHS - IPUMEHSATh
MPOBOHUKH OJIMIKAMIIEro OOJIbILEro CTaHAapPTHOIO CEYEHHS.



3HayeHHUs MaKCHUMAaJbHON TeMIepaTyphl IPU ONpPEIeNCHUH CEUeHHs 3all[UTHOTO NPOBOJHUKA HE
JIOJDKHBI TIPEBBINIATH TPENENBHO JIOMYCTHMBIX TEMIIepaTyp HarpeBa mNpoBomHUKoB mpu K3 B
COOTBETCTBUH C TII. 1.4, a IS 3JEKTPOYCTAHOBOK BO B3PBIBOOIACHBIX 30HAX JIOJDKHBI COOTBETCTBOBATH
TI'OCT 22782.0 «3DnexTpoobopynoBanue B3pbIBo3anumeHHoe. OOmme TexHudeckne TpeOOBaHUSA U

METOJIbI UCIIBITAHUIY .

1.7.127. Bo Bcex ciyyasix CEUYE€HHE MEIHBIX 3allUTHBIX MPOBOJHUKOB, HE BXOJSIIHUX B COCTaB
Ka0ensi WIN TPOJOXKEHHBIX He B 00mieil obomouke (Tpyde, kopode, Ha OTHOM JOTKE) C (a3HBIMHU
MIPOBOJHUKAMHU, TOJDKHO OBITh HE MEHEE:

2,5 MM - MIpU HAJTMYUU MEXaHUUYECKOU 3alUThI;

4 mm? - [IPU OTCYTCTBUU MEXAHUYECKOM 3aIIUTHI.

CeyeHrEe OTHENBHO TPOJIOKEHHBIX 3alIUTHBIX ATFOMHHHEBBIX MPOBOTHHKOB JOJDKHO OBITH HE

MeHee 16 Mm>.

1.7.128. B cucreme TN nnst obGecrieuenus: TpeboBanuii 1.7.88 HyJieBble 3alllUTHBIE IPOBOJHHUKU
PEKOMEHIYeTCsl TMPOKIAAbIBATh COBMECTHO WM B HEMOCPEACTBEHHOW Onu3octd ¢ (a3HbIMU

IIPOBOJHUKAMU.

Tabnuya 1.7.6

3Hauenue ko3pdunmenta K 1jis M30TMPOBAHHBIX 3AIIUTHHIX MPOBOHUKOB,
He BXOJSILIUX B KadeJib, H VISl HEN30JIMPOBAHHBIX IPOBOJAHHKOB, KACAIIIUXCS 000104KH
Kalesieii (HayaJIbHasl TeMNepaTypa NpPoBoIHUKA npuHsaTa pasHoii 30 °C)

ITapameTtp Marepuan u30JsUuu
IMonusunnnxnopun | [lonmusuaunxnopun | bytunosas
(ITBX) (ITBX) pe3uHa
Koneunas remneparypa, °C 160 250 220
k mpoBoOTHUKA:
MEIHOTO 143 176 166
JIIOMHHUEBOTO 95 116 110
CTaJIbHOTO 52 64 60
Tabruya 1.7.7
3Havenue ko3ddunmenta K 1jis 3aUIMTHOr0 NPOBOTHUKA,
BXOSIIEr0 B MHOTOKHJIBHBIH Ka6eab
ITapameTp Marepuan uzonsuuu
[onuBuauIXIIOPUI CUIATHIA TOTMITHIIEH, Byrtunosas
(I1BX) STUJICHIIPONIUIICHOBASI pE3WHA | pEe3WHA
Havanpaas Temmeparypa, °C 70 90 85
Koneunas remnepatypa, °C 160 250 220
k mpoBOTHUKA:
MEIHOTO 115 143 134
AITIOMHUHHEBOT0 76 94 89
Tabauya 1.7.8
3Havenue ko3punmenTa K npu HCNoJb30BAHUU B KaYeCTBE 3alIIUTHOTO
NPOBOJIHUKA AJTIOMUHUEBOI 000,104KH KaleJist
ITapameTp Marepuan uzonsinuu
ITonuBuHUIXTOPU CUIUTBIN MTOJUITHIIEH, Byrtunosas
(I1IBX) STWICHIIPOIIUJICHOBAs PE3UHA | pe3UHa
Havansaas Temneparypa, °C 60 80 75
Koneunas remnepatypa, °C 160 250 220
k 81 98 93




Tabnuya 1.7.9

3Hauenne ko3pduumenta K 1Jisi HEU30IMPOBAHHBIX MPOBOIHHKOB,
KOI/1a YKa3aHHbIE TeMIIePaTypPbl He CO3/1AI0T ONMACHOCTH MOBPEKACHHUSI HAXOASIIHXCS
BOJIM3M MaTepuasioB (HaYaJbHAasl TeMIlepaTypa NpoBoaHnKa npuHsaTa paBHoii 30 °C)

Marepuan Ycenosus [IpoBoiHUKH
NpOBOJIHAKA IIponoxeHHbIE OTKPBITO U OKcITyaTHUpyeMble
B CICHHAJIBHO OTBEICHHBIX| B HOPMAJIBHOW | B IOKapOOIacHON
MECTax cpene cpene
Menp MakcumanbHas 500* 200 150
Temneparypa, °C
k 228 159 138
AmoMuHHl  |MakcuManbHast 300* 200 150
temmeparypa, °C
k 125 105 91
Cranb MakcumanbHas 500* 200 150
temneparypa, °C
k 82 58 50

* YKa3aHHbIE TEMIIEPATYPhI J0IYCKAKOTCs, €CJIM OHU HE YXYIIIar0T Ka4€CTBO COCTMHCHHM.

1.7.129. B mecrax, rie BO3MOXXHO MOBPEKICHHE H30JSIIHUU (Da3HBIX MPOBOJAHUKOB B PE3yJIbTaTe
WCKPEHHS MEXJYy HEU30JIMPOBAaHHBIM HYJIEBBHIM 3aIIUTHBIM IPOBOJHUKOM M METAUINYECKON
000IT09KO# MM KOHCTPYKIHEH (Hampumep, IMpY MPOKIAAKE MPOBOJOB B TpyOax, KopobaxX, JOTKaX),
HyJICBbIE 3aIUTHBIC NPOBOJHUKH [OJDKHBI MMETh H30JIALMIO, PAaBHOLECHHYIO H30JALMU (ha3HBIX
MIPOBOJTHUKOB.

1.7.130. HeusonupoBaHHble PE-IPOBOJHUKN JOJDKHBI OBITH 3alMIIEHBI OT KOppo3uu. B mecrax
nepecedeHnss PE-IPOBOAHUKOB € KaOelIsMH, TpPyOONpOBOJAMH, >KEJIE3HOIOPOKHBIMH ITyTSMH, B
MecTax MX BBOAA B 3JaHHUSI U B JIPYTHMX MECTaX, II€ BO3MOXKHBl MEXaHHYECKHE NOBpExIcHUs PE-
MIPOBOJIHUKOB, 3TH MPOBOIHUKH JTOJDKHBI OBITh 3aIIUIIEHBI.

B Mecrax mepeceyeHMs] TEMIIEPaTYpHBIX W OCAJOYHBIX LIBOB JIOJDKHA OBITH IIPEeIyCMOTpEHA
KOMIIEHCalus AIuHbl PE-IPOBOJHUKOB.

CoBMeneHHbIE HYJI€BBIE 3alIIUTHBIE H HYJIEeBbIE
pa6oune npoBoauuku (PEN-npoBoxHukm)

1.7.131. B mHorodasHbIx nemnsx B cucreme 7N Uil CTAllMOHAPHO INPOJIOKEHHBIX KaOeseH, JKUIIbI
KOTOPBIX HMMEIOT IUIO[A/h IONEPEYHOro cedeHus He Menee 10 MM® mo memd wid 16 MM® 1o
AMIOMHUHUIO, QYyHKLIUK HYJIeBoro 3amuTHOro (PE) u HyneBoro paboyero (N) IpOBOJAHHUKOB MOT'YT OBbITh
COBMEILIEHBI B OJJHOM NPOBOAHUKE (PEN-IIPOBOHHUK).

1.7.132. He momyckaercs coBMelleHHEe (yHKIMI HYJEBOTO 3alllUTHOTO W HYJEBOro pabodero
MPOBOJHUKOB B IEMAX OJHO(A3HOTO M TOCTOSHHOTO TOKa. B KadecTBe HYJEBOTO 3aIlUTHOTO
MPOBOJHUKA B TAKUX IEMAX HODKEH OBITh MPEIyCMOTPEH OTHCIBHBIA TPETHH IMPOBOIHUK. ODTO
TpeOOBaHHE HE paclpocTpaHseTcs Ha oTBeTBiieHHs oT BJI Hampsokenuem no 1 kB k omHOdasHbIM
MOTPEOUTEISIM AIIEKTPOIHEPTHH.

1.7.133. He pomyckaeTcs WCHOJIB30BAHWE CTOPOHHHX MPOBOMIIIMX YacCTed B KadecTBe
€IMHCTBEHHOT0 PEN-TTpOBOIHUKA.

D10 TpeOOBaHHE HE WCKIIOYAET MCIOJIB30BAHUS OTKPHITBIX W CTOPOHHUX MPOBOASAILIMX YacTed B
Ka4yecTBe JIONOJHUTENbHOr0 PEN-IPOBOAHMKA NPU NPUCOSIMHEHMHM WX K CHCTEME ypaBHHUBAHMS
MTOTEHIINAJIOB.

1.7.134. CpeumanpHO TpemaycMOTpeHHble PEN-TIpPOBOJHMKH  JOJDKHBI  COOTBETCTBOBATH
TpeboBanusaM 1.7.126 K CEUEHHUIO 3alUTHBIX MPOBOJHUKOB, & TAKKe TPEOOBAaHUAM TJl. 2.1 K HyJIeBOMY
paboueMy ITPOBOIHUKY.

Wzomsammss PEN-TIpOBOIHUKOB IOJDKHA OBITH PaBHOILIEHHA WM30JAIMK (pa3HBIX MPOBOAHUKOB. He
TpeOyeTcst m30aupoBatTh MUHY PEN cOOPHBIX IIMH HU3KOBOJIBTHRIX KOMIUIEKTHBIX YCTPOMCTB.

1.7.135. Korna HyneBod pabouuil M HyJIEBOW 3alIUTHBIA MPOBOJHUKH pa3[eiicHbl HAYWHAS C
KaKOW-JIN0O TOYKM BJIEKTPOYCTAHOBKHM, HE JIOIYCKaeTcsi OOBEIMHATh MX 32 3TOM TOYKOHW IO XOIy
pacnpenenenus sHepruu. B mecre paznenenus PEN-IpoBOJHUKA Ha HYJIEBOW 3alLMTHBIA U HYJIEBOU



pabouuii TMPOBOAHUKH HEOOXOMUMO MPEAYCMOTPETh OTHCIbHBIC 3KHMbl WM UIMHBL  JJIS
MPOBOJTHUKOB, COCJAWHEHHBIE MEXIY co000i. PEN-pOBOMHHUK MHUTAIOIICH JIHHUU JOJDKEH OBITh
TOIKITFOYEH K 32)KUMY WIIH IIMHE HYJIEBOTO 3alIUTHOTO PE-TIPOBOTHUKA.

HpOBOHHl/IKl/I CHUCTEMBbI YPABHUBAHUSA MOTCHIUAJIOB

1.7.136. B kadecTBe NPOBOJHHKOB CHUCTEMbl YpPaBHHMBaHHS IIOTEHLMAIOB MOTYT OBITh
WCIOJIb30BaHbl OTKPBIThIE U CTOPOHHUE MPOBOIAIIME YAcTH, yYKasaHHble B 1.7.121, wiu crneuuanbHO
MPOJIOKEHHBIE TPOBOAHUKH, UIIH UX COUETAHUE.

1.7.137. Ceuenne npoBOAHUKOB OCHOBHOM CHCTEMB! YPaBHHUBAHUS MOTEHIMAJIOB JOJKHO OBITH HE
MEHee TOJIOBHUHBI HaHOOJBLIEr0 CEYEHHUS 3AIUTHOTO MPOBOJHHUKA 3JIEKTPOYCTAHOBKH, €CIIM CEUYEHHE
TIPOBOJIHUKA yPABHUBAHMS MOTEHIMATIOB TIPH TOM HE MPEBBIIIAET 25 MM’ 110 MEJI MM PABHOLECHHOE
eMy W3 JApYrux MarepuanoB. [IpuMeHeHHE NPOBOJHHMKOB OOJBIIETO CEYEHHs, KaK IPaBWIO, HE
Tpedyercsi. CedeHue MPOBOAHUKOB OCHOBHOW CHCTEMbl YpaBHMBaHHs MOTEHIMAJIOB B JIIOOOM Cilyyae
JIOJDKHO OBITH HE MEHEe: MEIHBIX - 6 MM, ATIOMHHHEBBIX - 16 MM, CTalbHBIX - 50 MM’

1.7.138. CeueHne TPOBOJHHUKOB JOTOIHHUTEIFHOW CHCTEMBl YPaBHHUBAHUS ITOTECHIIHANIOB JOJDKHO
OBITH HE MEHEE:

NPU COEIMHEHWU JBYX OTKPBITHIX IMPOBOASLIMX YacTeld - CEYEHHsS MEHBIIEro W3 3allMTHBIX
MPOBO/IHUKOB, TOJIKIIOYEHHBIX K ATUM YacTsIM;

IIpU COEIUHEHUM OTKPBITOW NMPOBOISALIEN YacTH U CTOPOHHEH NPOBOASAIIECH YACTH - MOJOBUHBI
CEUCHHUS 3aLIUTHOTO MIPOBOJHUKA, ITOJKIIOYEHHOTO K OTKPBITOM NPOBOSIIEH YacTH.

CeueHus NMPOBOJAHHUKOB JIOTIOJIHUTEIBHOTO YPaBHUBAHMS MOTEHIMANOB, HE BXOJSIIMX B COCTaB
KabeJsi, TOJHDKHBI COOTBETCTBOBATh TpeOoBaHusM 1.7.127.

COCIIPIHBHI/lﬂ U IMPUCOCANHEHUSA 3a3€MIISIIOIHNX, 3AIUTHBIX IPOBOIHUKOB
U NMPOBOAHUKOB CUCTEMBbI YPABHUBAHUSA U BLIPDABHUBAHUSA MOTCHIIUAJIOB

1.7.139. CoeauHeHHs U NMPUCOEIUHEHUS 3a3eMIIIONINX, 3alIUTHBIX MPOBOJHUKOB U IMPOBOJHUKOB
CHCTEMbl YpaBHUBAHUS W BHIPABHUBAHUS NTOTCHLMAJIOB JIOJDKHBI OBITH HaJEXHBIMH M 0OecrieunBaTh
HETIPEPBIBHOCTh  3JEeKTpHdeckod 1ernd. COeQWHEHMS CTAIBHBIX IPOBOJHHUKOB PEKOMEHIYETCS
BBINIOJHATH TIOCPEICTBOM CBapku. JlomyckaeTcs B NOMEINEHHWAX M B HApYXKHBIX YCTaHOBKax 0e3
arpecCHBHBIX CPell COSAMHSITD 3a3eMJISIIOIIE U HYJIEBBIE 3alllMTHBIE TIPOBOIHUKH APYTHMH CIIOCOOaMHU,
obecneunBaromumu tpeboBanus ['OCT 10434 «CoenuHEeHHsT KOHTAaKTHBIC 3eKTpudeckue. OOmue
TEXHUYECKHE TPEOOBAHI» KO 2-My KIJIACCY COSTUHCHHM.

CoenuHeHHs TOIDKHBI OBITh 3aLIUIIEHBI OT KOPPO3UU U MEXAHUUECKHUX MTOBPEKACHUH.

J1ist GONTOBBIX COENMHEHHH JOJDKHBI OBITh MPEIYCMOTPEHBI MEPBI IPOTHB OCJIa0JIEHHs] KOHTAKTA.

1.7.140. CoenviHeHHs IOJDKHBI OBITH JIOCTYHHBI JUIsI OCMOTpa M BBINOJHEHHS HCIBITAHUH 32
WCKIIIOYEHHEM COCAMHEHNH, 3aII0THEHHBIX KOMIIAYHJJOM WJIM T€PMETH3UPOBAHHBIX, a TAKXKE CBAPHBIX,
HasHBIX ¥ CIPECCOBAHHBIX IPHCOEANHEHNI K HarpeBaTeIbHBIM 3JIEMEHTaM B CHCTeMax 000rpeBa M ux
COEMHEHUH, HaXOAAIINXCS B M0JIaX, CTEHAX, HEPEKPBITHIX U B 3eMII€.

1.7.141. Tlpm mnpuUMEHEHUH YCTPOWCTB KOHTPOJIS HENPEPBIBHOCTU IENMU 3a3€MIICHUS HE
JOIYCKAaeTCsl BKJIIOYATh MX KaTYIIKHU ITOCIEI0BATEIBHO (B pacCeuKy) C 3alIUTHBIMU MPOBOTHUKAMH.

1.7.142. TlpucoenuHeHUs 3a3eMJIIOMNX W HYJIEBBIX 3alIUTHBIX MPOBOJHUKOB M IPOBOJHHKOB
YPaBHHMBaHMSI TOTEHIMAIOB K OTKPBITHIM IPOBOJSIIMAM YaCTSIM JOJDKHBI OBITh BBINOJHEHBI IPH
TIOMOIIN OOJITOBBIX COEANHEHUH MIIM CBAPKH.

[Tpucoenuuenust 060py10BaHMS, TOJBEPTAIOIIETOCS YaCTOMY JIEMOHTAXY MM YCTaHOBJIEHHOTO Ha
JBIDKYIIMXCS 9acTAX WM YacTAX, MOJBEP)KEHHBIX COTPSICEHHAM M BUOpALNH, JOJKHBI BBITOIHATHCS
MPY TIOMOILY TMOKUX POBOTHUKOB.

CoenuHEHMsT 3aIIUTHBIX MTPOBOJHUKOB 3JIEKTPONpPOBOAOK M BJI cienmyer BBIMOIHATH TeMH ke
METOJIaMH, YTO ¥ COEANHEHUS (Pa3HBIX MPOBOIHUKOB.

IIpn wuCHONB30BaHMM E€CTECTBEHHBIX 3a3€MJIMTEICH Il 3a3eMJICHUS JIIEKTPOYCTAaHOBOK M
CTOPOHHHUX HPOBOJSIIMX YacTe B KayeCTBE 3alIUTHBIX MPOBOAHUKOB M MPOBOJHUKOB ypaBHUBAHMS
MOTEHIINAJIOB KOHTAKTHBIE COEAMHEHUS CIEAYET BBIIOJHATH MeToJaMu, npeaycMmorpeHHbiMu ['OCT
12.1.030 «CCBT. DnekTpobde3onacHOCTh. 3alIUTHOE 3a3eMIICHUE, 3aHYJICHHE).

1.7.143. Mecra u crnocoObl TPHUCOEAMHEHUS 3a3eMIISIFOIIMX MPOBOAHUKOB K TPOTSKEHHBIM
€CTECTBEHHBIM 3a3eMJINTEISIM (Hanpumep, K TpyOOoIpoBoaaM) JI0IKHBI ObITh BEIOPaHBI TAKUMH, YTOOBI
NpY pa3beIMHEHUN 3a3eMIIMTENIEH U1l PEMOHTHBIX paboT 0XKuJaeMble HANPSDKEHUS IPUKOCHOBEHHS U
pacdeTHble 3HAYEHHS COINpPOTUBICHHUS 3a3€MIIIOIIETO YCTpOICTBA HE TPEBHILIATN OE30MacHBIX
3HAYEHHH.



[ynTupoBaHue BOJOMEPOB, 3aJBMKEK U T. I. CIEIyeT BBINOJHATH IMPU IOMOIIM IPOBOJHHUKA
COOTBETCTBYIOIIETO CEUEHUS B 3aBHCUMOCTH OT TOTO, UCIOJB3YETCS JIU OH B KAa4eCTBE 3aLUTHOTO
MPOBOHUKA CHCTEMBI yPaBHUBAHUS MOTEHIMAIOB, HYJIEBOTO 3alIATHOTO IPOBOIHHUKA MIIM 3AIIUTHOTO
3a3eMJISIFOIIETO TPOBOJHUKA.

1.7.144. IlpucoenuHeHue KaxI0W OTKPHITON MPOBOJIAIIEH YacTH JIEKTPOYCTAaHOBKH K HYJIEBOMY
3alIMTHOMY WJIM 3aIIMTHOMY 3a3€MJISIOIIEMY IPOBOJHHKY JIOJDKHO OBITH BBINOJHEHO HPH ITOMOIIH
OTAETbHOTO OTBeTBIEHUs. [lociemoBarenbHOE BKJIIOYEHHE B 3AIUTHBIA IPOBOJHHUK OTKPBITHIX
MPOBOAAIINX YACTEH HE JAOIMyCKaeTCH.

[IpucoenuHeHne MPOBOAALINX YacTe K OCHOBHOW CHCTEME ypaBHHMBAHHUS MOTEHILHANIOB JOJKHO
OBITH BBINIOJIHEHO TAKXKE TP ITOMOIIH OTAEIBHBIX OTBETBIICHUH.

[TpucoenuHenne MPOBOIAIIMX YacTeH K JOMOJHWUTEIBHOW CHCTEME ypaBHUBAHUS MOTCHIUAJIOB
MOXET OBbITh BBIIOJHEHO IPH IIOMOIIH KaK OTAENbHBIX OTBETBICHUH, TaK U MPHCOCIUHEHHS K OTHOMY
00I11IeMy Hepa3beMHOMY MPOBOIHUKY.

1.7.145. He pomyckaercss BKIHOYaTh KOMMYTALMOHHBIE amnmaparsl B uenu PE- u PEN-
MPOBOAHUKOB, 32 MCKIIOUCHHEM CIIy4aeB MHUTAHUS JIEKTPONPHUEMHHUKOB IIPU HMOMOIIHN IITETICENBHBIX
COEIMHUTEIIEH.

Jomyckaercss TakKe OJHOBPEMEHHOE OTKJIIOUYEHME BCeX IPOBOAHMKOB Ha BBOJE B
JNEKTPOYCTaHOBKH HHAMBHUIYAIbHBIX JKUIBIX, JAYHBIX M CaJOBBIX JOMOB M QHAJOTHYHBIX UM
00BEeKTOB, THTatomMXcs 1o onxHodasHeM oTBeTBieHMsM oT BJI. Ilpu stom pasmemenue PEN-
npoBogHNMKa Ha PE- u N-IPOBOJHHKM JOIDKHO OBITh BBIIOJHEHO [0 BBOJHOIO 3aIUTHO-
KOMMYTAIIMOHHOTO amnmapara.

1.7.146. Ecnu 3ammTHEIE IPOBOAHUKY W/WIIM TIPOBOTHUKH yPaBHUBAHUS TIOTEHIMAIOB MOTYT OBITh
pa3beAMHEHB! MPU TIOMOIIN TOTO K€ INTENCEIBHOTO COSANHMTENS, YTO M COOTBETCTBYIOLIHNE (ha3HbIC
MPOBOAHUKH, PO3E€TKA M BHJIKA LITETICEIbHOTO COSIMHUTENS JOJDKHBI HIMETh CIICIIMANIbHBIE 3aIlUTHBIC
KOHTaKTbl JUIsI NMPUCOSAMHEHHS K HMM 3alIUTHBIX MPOBOJHUKOB WM IIPOBOJHUKOB YPaBHHUBAHUSI
MOTEHIUAJIOB.

Ecnu kopryc mTencensHON pO3ETKH BBINOJIHEH W3 METajlla, OH JOJDKEH OBITh NPHUCOEANHEH K
3aLIUTHOMY KOHTAKTY 3TOH PO3ETKH.

IlepeHocHbIE 3JIEKTPONPHEMHUKH

1.7.147. K mnepeHOCHBIM D3JEKTpOIpHeMHUKaM B [IpaBuiax OTHECEHBI AIIEKTPONPHEMHUKH,
KOTOpbIE MOTYT HaxXOJUTbCS B pyKax dUeEIOBEKa B IIpoLleCCe HX OKCIUTyaTanuu (py4HOH
JJIEKTPOMHCTPYMEHT, IE€PEHOCHBIE OBITOBBIE JJIEKTPOIPUOOPHI, MEPEHOCHAs PaJNOIIEKTPOHHAS
anmaparypa H T. I1.).

1.7.148. IInTanue NMEpeHOCHBIX BIIEKTPOIIPUEMHUKOB MEPEMEHHOTO TOKA CJIEAYEeT BBINOJHATH OT
ceTu HanpshkeHneM He Boime 380/220 B.

B 3aBHCMMOCTM OT KaTeropus IIOMEUIEHHsS II0 YPOBHIO OIIACHOCTH MOPAXEHUs JIIOJeH
INEKTPUYECKUM TOKOM (cM. ri1. 1.1) Ju1st 3amuThl IpY KOCBEHHOM ITPUKOCHOBEHHUH B LIETISX, MUTAIOMINX
MIEPEHOCHBIE 3JIEKTPONPHUEMHHUKH, MOTYT OBITH IPUMEHEHBI aBTOMAaTHYECKOE OTKIIOUCHHE MHTAaHUS,
3aLIMTHOE IEKTPUIECKOE Pa3/IeICHHE IIeTIeH, CBEPXHU3KOE HAIPSDKEHNE, JBOMHAS M30IIALHSL.

1.7.149. Tlpn mpuUMEHEHMH aBTOMATHYECKOTO OTKJIIOUEHHUsS MUTaHHUS MeTaNIMuecKue KopIryca
MIEPEHOCHBIX 3JIEKTPONPHUEMHHUKOB, 332 HCKIIOYEHHEM 3JIEKTPOINPHUEMHHKOB C JBOWHOHN H30JISIMEH,
JOJDKHBI OBITH TIPHCOEAMHEHBI K HYJICBOMY 3alIUTHOMY NPOBOJHUKY B cucteMe 7N WM 3a3eMIICHBI B
cucreme /7, mns 9ero AOJDKEH OBITH NMPEIyCMOTPEH CIEUUANbHBINA 3amuTHEA (PE) NPOBOAHUK,
pacrosoKeHHBI B OJHOM 000J104Ke ¢ (ha3HBIMU MTPOBOJHUKAMHU (TPEThs JKWJIa KaOens WM MPOoBOJA -
JUISL DJIEKTPOIIPUEMHUKOB OAHO(A3HOTO M IOCTOSHHOTO TOKA, YETBEPTasl WM IATasl JKWia — IS
3JIEKTPONIPUEMHHUKOB TpeX(asHOro TOKa), MPHCOCOUHSAEMBIH K KOPIYCY 3JEKTPONPHEMHHKA U K
3alIMTHOMY KOHTAKTy BHJIKH IUTENCEIBHOTO COEAMHUTENSA. PE-IIPOBOJHUK JOIKEH OBITH MEIHBIM,
rHOKUM, €r0 CEUCHHE JTOJDKHO OBITh PaBHO CEYEHUIO (ha3HBIX MPOBOTHHUKOB. VICHoOab30BaHUE IS ITON
1enu HyneBoro pabodero (N) NMpoBOAHMKA, B TOM YHCIIE PacIlojIOXEHHOro B oOmieil oboinouke c
(ha3HBIMM IPOBOTHUKAMH, HE JIOITYCKAETCSL.

1.7.150. [lomyckaeTcs IIPHUMEHATh CTallMOHApHBIE K OTJCIbHbIC IIEPEHOCHBIC 3aIlUTHBIC
MPOBOAHUKU U MPOBOJHWUKH YpaBHUBAHHA MNOTCHUHUAJIOB [JId MNEPCHOCHBLIX JJICKTPOIIPUCMHUKOB
UCIIBITATENbHBIX J1a00paTOpHii U 3KCIIEPUMEHTAIBHBIX YCTaHOBOK, IEPEMENIEHHE KOTOPHIX B IEPHO.
uX paboTHl He mpexycMmarpuBaercs. [Ipu 3TOM CTalOHApPHBIE MPOBOAHUKH JOJDKHBI yIOBJIETBOPSTH
TpeboBanusam 1.7.121-1.7.130, a mepeHOCHbIE TPOBOJHUKH JOJDKHBI OBITH MEIHBIMH, THOKMMH W
MMETh CEeYeHHe He MeHbIe YeM y (ha3HbIX NPOBOAHUKOB. IIpM mpokiazke TakMx MPOBOIHUKOB HE B



cocraBe 00I1ero ¢ (pa3HbIMHU MPOBOAHUKAMH Ka0Es MX CCUCHHUsI TOJDKHBI ObITh HE MEHEE YKa3aHHBIX B
1.7.127.

1.7.151. [JIns nOMONHUTENHHON 3allUTHl OT TPSAMOTO NPHUKOCHOBEHHS W TPHU KOCBEHHOM
MIPUKOCHOBEHHH IITETICENbHBIE PO3ETKH ¢ HOMHHAIBHBIM TOKOM He 6osree 20 A Hapy»XHOH yCTaHOBKH,
a TaKKe BHYTPEHHEHl YCTaHOBKHM, HO K KOTOPbIM MOTYT OBITh MOJKIIIOYEHBI IEPEHOCHBIC
3JIEKTPONPUEMHHUKH, UCIIOJIb3yeMble BHE 3JIaHUH MO0 B IMOMEIIEHUAX C MOBBINIECHHON OMAaCHOCTBIO U
0c000 OIACHBIX, JOJDKHBI OBITH 3alIMIICHB] YCTPOWCTBAMHE 3aIIUTHOTO OTKIIOUCHHS ¢ HOMUHAIHHBIM
oTkrovaromuM anddepenimansaeiM TokoM He Oonee 30 MA. JlomyckaeTcs NMpUMEHEHHE PYYHOTO
3JIEKTPOUHCTPYMEHTa, 000py10BaHHOTO Y 30-BUIIKAMHU.

[Tpn npuMeHeHNH 3alIUTHOTO AJIEKTPHYECKOTO pa3jieieHHs Leneld B CTECHEHHBIX MOMEICHUIX C
MIPOBOJIAIINM TIOJIOM, CTEHAMH U MOTOJIKOM, a TaKXKe MPH HAINYHNA TPEOOBAaHUN B COOTBETCTBYIOIINX
raBax [IYD B Ipyrux moMerieHusx ¢ 0co0oi OMacHOCTHIO, KaXK/ash PO3eTKa JOJDKHA MUTAThCS OT
VHIMBHYaJILHOTO Pa3JIeIUTEIBHOI0 TpaHC(HOPMaTOpa UK OT €ro OTAEIbHONH OOMOTKH.

[Ipy TpUMEHEHUH CBEPXHHU3KOTO HANPSIKEHUS MUTAHUE TMEPEHOCHBIX AJICKTPOIPHEMHHUKOB
HanpsbkeHneM 110 50 B 1omKHO OCymecTBIATRCS OT Oe30MacHOTO pa3aeuTeIFHOTO TpaHchopMaTopa.

1.7.152. [Ins mpucoenuHEHHS NEPEeHOCHBIX 3JICKTPONPHEMHUKOB K MHTAIOMIEH CETH CIIeAyeT
MIPUMEHSTH ITETICENIbHBIC COSAMHUTEIH, COOTBETCTBYOIIUE TpeOoBanusaMm 1.7.146.

B mrencenbHBIX COEAMHUTENSNX MEPEHOCHBIX AJIEKTPONPUEMHUKOB, YIMHUTEIBHBIX NPOBOJOB U
Kabeneil MPOBOMHUK CO CTOPOHBI MCTOYHWKA MHUTAHUS JOJDKEH OBITH NMPHCOSNWHEH K PO3ETKE, a CO
CTOPOHBI AIIEKTPONPHUEMHHKA - K BIJIKE.

1.7.153. Y30 3amuThel pO3E€TOYHBIX ILENeil peKOMEHIyeTCsl pa3MellaTh B pacHpeleTUTeIbHbIX
(TpynIoBbIX, KBAPTUPHBIX) IUTKAX. JlomyckaeTcs npuMeHsTh Y 30-po3eTKH.

1.7.154. 3amuTHBIE TPOBOJHUKH TIEPEHOCHBIX IMPOBOJOB M Kabenel MOIKHBI OBITH 00O3HAYEHBI
JKEJITO-3€JICHBIMU TI0JIOCaAMH.

IMepenBuKHbIE JIEKTPOYCTAHOBKH

1.7.155. TpeboBaHuUs K IEpEABIKHBIM 3JICKTPOYCTAHOBKAM HE PACIIPOCTPAHSIOTCS Ha!

CYZIOBBI€ 3JIEKTPOYCTaHOBKH;

JIeKTPO00OpyIOBaHKE, pa3MEIIEHHOE Ha JABIKYIIUXCS YaCTSIX CTAHKOB, MAIIIMH U MEXaHU3MOB;

AIIEKTPUPHUIIPOBAHHBIA TPAHCIIOPT;

JKUITBIE aBTO(YPrOHBL.

Jns  uchbITaTeNbHBIX J1a00OpaTOpuil  JNOJDKHBI  TAKOKe BBIIOJHATHCS —TpeOOBaHMS — IPYIHX
COOTBETCTBYIOIIIUX HOPMATHUBHBIX JOKYMCHTOB.

1.7.156. ABTOHOMHBIIl NEPEABMKHON HMCTOYHHMK MUTAHUS JIEKTPOIHEPrHEed - TaKOM HCTOYHHK,
KOTOPBI TIO3BOJSIET OCYLIECTBIIATH IUTAHHE MOTpeOWTENEeH HE3aBUCHMO OT CTallMOHApHBIX
HMCTOYHUKOB AJICKTPOIHEPTHH (IHEPTOCUCTEMBI ).

1.7.157. TlepenBukHble >JIEKTPOYCTAHOBKM MOTYT MOJy4yaTh IHMTAaHHE OT CTAl[HOHAPHBIX WIH
ABTOHOMHBIX MEPEABHKHBIX HCTOYHUKOB 3JIEKTPOIHEPTHH.

[Tutanue OT CTAMOHAPHON SIIEKTPUYECKOH CETH MOJDKHO, KaK MPaBHIIO, BBIMOJIHATHCS OT
HUCTOYHHMKAa C TJIyXO03a3eMJICHHOW HelTpampio ¢ mnpuMeHeHneM cucteM IN-S wm  TN-C-S.
OObenrHenne (GyHKIMNA HYJIEBOTO 3allIMTHOTO MPOBOAHMKA PE 1 HyseBOro padovero npoBogHuka N B
onHOM o0meM npoBoaHuKe PEN BHYTpPH TEPEABMKHOW 3JIEKTPOYCTAaHOBKHM HE JIOIYCKaeTcs.
Paznenenne PEN-TIpOBOIHUKA MUTAIOMIEH THHUN Ha PE- n N-TIpOBOIHUKHU JOJDKHO OBITH BBHIITOJHEHO
B TOYKE TTOAKIIIOUCHUS] YCTAHOBKU K HCTOYHUKY ITMTaHUSI.

IIpu nuTaHUM OT aBTOHOMHOIO MEPEIBHKHOTO HCTOYHHUKA €r0 HEUTpasb, Kak MPaBWIIO, AOJDKHA
OBITH U30JIMPOBaHA.

1.7.158. Tlpu nHTaHWM CTAMOHAPHBIX 3JIEKTPONPHEMHHUKOB OT aBTOHOMHBIX IEPEIBIKHBIX
UCTOYHMKOB TUTAHUSI PEXHUM HEHTpaTd WCTOYHMKA TMTaHWS M MEpbl 3alUThl JIOJDKHBI
COOTBCTCTBOBATH pPeKUMY HeﬁTpaﬂI/I )41 MEpaMm 3alllUThI, IIPUHATBIM JJIs1 CTallTUOHAPHBIX
3IEKTPONPUEMHUKOB.

1.7.159. B cnydae muTaHHA TEPEABIKHON SJICKTPOYCTAHOBKH OT CTAIMOHAPHOTO HCTOYHHKA
MUTaHKS I 3aIIUTHI IIPU KOCBEHHOM IPHUKOCHOBEHUH IOJKHO OBITH BBIIIOJIHEHO aBTOMAaTHYECKOE
OTKJIFOUEHHE TMUTAHMUS B COOTBETCTBUU € 1.7.79 ¢ mpUMEHEHHEM yCTPOMCTBA 3aIlUThl OT CBEPXTOKOB.
[Ipu 5TOM BpeMsi OTKIIIOYEHHS, NMpHUBeAeHHOE B Tabm. 1.7.1, momkHO OBITH YMEHBLIEHO BJBOE JIMOO
JOTOJHUTEIBHO K YCTPOWCTBY 3aIIMTHI OT CBEPXTOKOB MOJDKHO OBITh NPHMEHEHO YCTPOMCTBO
3alIMTHOTO OTKIIFOUEHHUSI, pearupyroiee Ha quddepeHnnanpHbli TOK.

B cnemuanbHBIX QJIEKTPOYCTAaHOBKAaX JOMycKaeTca mpuMeHeHue Y30, pearupyroumx Ha
HNOTEHIMAT KOPILyca OTHOCUTENIBHO 3EMIIH.



[Tpu npumenennn Y30, pearrpyromiero Ha MoTeHIrall KOpIyca OTHOCHTENBHO 3eMITH, YCTaBKa MO
3HAYEHHIO OTKIIIOYAIOLIETO HANPSDKEHMS JIOJDKHA OBbITh paBHOW 25 B mpu BpeMeHH OTKIIOYEHUs He
Goutee 5 c.

1.7.160. B Touke MOAKIIOYCHNUS NEPEABIKHON JIEKTPOYCTAHOBKM K MCTOYHHUKY MHUTAHUS JOJDKHO
OBITb  yCTaHOBJIEHO YCTPOMCTBO 3almIMThl OT CBepxTokoB U Y30, pearupyromee Ha
mrddepeHInaNBHBIA TOK, HOMUHAJIBHBIA OTKIIOYaomui 1uddepeHnanbHbil TOK KOTOPOTro JTOJDKEH
OpiTh Ha |-2 crymeHW Ooible COOTBETCTByomero Toka Y30, yCTaHOBICHHOTO Ha BBOJE B
MEPENIBIKHYIO 3JIEKTPOYCTAHOBKY.

[Tpu HEoOXOIMMOCTH Ha BBOJE B IEPEABMKHYIO DIIEKTPOYCTAHOBKY MOXKET OBITH NPHUMEHEHO
3alUTHOE IEKTPUUYECKOE paseneHue Leneil B coorsercteuu ¢ 1.7.85. Ilpu 3ToM pas3nenuTenbHbIi
TpaHcdopmarTop, a TaKke BBOJHOE 3alUTHOE YCTPOHCTBO OJKHBI OBITh TIOMELICHB! B H30JIMPYIOIIYIO
0001104KYy.

YCTpOUCTBO IPUCOEAUHEHUS BBOJA [TUTAaHUS B IIEPEABIKHYIO 3JIEKTPOYCTaHOBKY JOJDKHO HMETh
JIBOMHYIO U30JISILUIO.

1.7.161. Ilpn npuMEeHEHNN aBTOMATHIECKOTO OTKITFOYCHUS MUTaHU B cucteMe /7 IS 3aIlUTHI IIPH
KOCBEHHOM ITPUKOCHOBEHHH JOJDKHBI OBITH BBITTOITHEHBI:

3allIUTHOC 3a3C€MJICHUC B COUYCTAHHMU C HEIPCPLIBHBIM KOHTPOJIEM H30JIAUH, HeﬁCTByIOHlHM Ha
CHTHAJ;

AaBTOMAaTHYECKOE OTKIIIOUCHHE MUTaHWSA, OOecIeunBaroiee BpeMsl OTKIIOUCHHUS MpU AByX(azHOM
3aMBIKAaHUH Ha OTKPBITHIE TIPOBOJISIINE YaCTH B COOTBETCTBUU ¢ Tabm. 1.7.10.

Tabruya 1.7.10
HauGosbiiee 10nycTHMOE BpeMsi 3alIIMTHOr0 ABTOMATHYECKOI0 OTKJIKYEHHUSI

JJIsA CUCTEMBI ITe NEePEABMIKHBIX 3JIEKTPOYCTAHOBKAX, MUTAKIIUXCH
OT aBTOHOMHOI'O NEPEABUKHOI'0 UCTOYHHKA

HomunaneHoe nuHelHoe HanpsbkeHue, U, B Bpewmst oTkitoueHus, ¢
220 0,4
380 0,2
660 0,06
Bonee 660 0,02

[t obecnieueHnsT aBTOMAaTHYECKOTO OTKJIFOUEHHS MUTAHKS JOIKHO OBITh IPUMEHEHO: YCTPOHCTBO
3alIMTBl OT CBEPXTOKOB B coueraHnu ¢ Y30, pearupyromuMm Ha JuddepeHIHanbHblii TOK, WK
YCTPOMCTBOM HENPEPHIBHOTO KOHTPOJSI W30JSIIMH, JACHCTBYIONIMM Ha OTKJIIOYEHHE, WIH, B
cootBercTBUH ¢ 1.7.159, Y30, pearupyroniiM Ha IIOTSHIIHAN KOPITyca OTHOCHTEIHHO 3EMIIH.

1.7.162. Ha BBOzIE B NEpEIBMXHYIO AIIEKTPOYCTAHOBKY IOJDKHA OBITH MPEAyCMOTpEHa TIJIaBHAS
IIMHA YpaBHUBAHUs MIOTEHIMAIOB, COOTBETCTBYIOIIast TpeboBaHusM 1.7.119 k riaBHO# 3a3emiistronien
IMHE, K KOTOPOI JOJDKHBI OBITH IPUCOETMHEHBI:

HYJIEBOM 3alLUTHBIN NPOBOAHUK PE WK 3alIUTHBIA NPOBOAHUK PE nuTaromen JMHuM;

3alIUTHBIM TPOBOJHHUK MEPEABM)KHONW 3JIEKTPOYCTAHOBKM C IIPUCOEOMHEHHBIMH K HEMY
3allIUTHBIMU MIPOBOJHUKAMU OTKPBITHIX TPOBOAAIIUX '-laCTeﬁ;

MIPOBOJHUKYM YPAaBHUBAHUS IOTEHIMAIOB KOPIyca W APYIMX CTOPOHHMX IIPOBOJSINUX YacTel
MIepEIBI)KHOMN JIEKTPOYCTaHOBKH;

3a3eMJISIIOLIMI  NPOBOJHUK, NPHUCOEAMHEHHBII K MECTHOMY 3a3€MIIMTENI0 IEPEIBUKHOU
3JIEKTPOYCTAHOBKH (IIPU €r0 HAIUYHH).

ITpn HEoOXOMMMOCTH OTKPBHITBIE M CTOPOHHHE IPOBOJIINE YAaCTH JOJDKHBI OBITH COEIMHEHBI
MEKIy co00H MoCcpeICTBOM MPOBOAHUKOB JAOTOJIHUTEIFHOTO YPaBHUBAHHS IIOTCHIHAIOB.

1.7.163. 3aumTHOE 3a3eMJICHHE MEPEIBIDKHONW 3JIEKTPOYCTAHOBKM B cucTeMe /7 NOJKHO OBITH
BBINIOJIHEHO C cOOJNIOZICHHEM TpeOOBaHMH JHMOO K €ro CONPOTHBICHHUIO, JIMOO K HANpPSDKEHUIO
MPUKOCHOBEHHMS TIPH 01HO(A3HOM 3aMBIKaHHH Ha OTKPHITHIE IIPOBOJISIINE YaCTH.

[Ipu BRITIOTHEHUH 3a3E€MILIIONIETO YCTPOMCTBA C COONIFOJCHHEM TPeOOBAaHUH K €r0 CONPOTHBIICHHIO
3HA4YEHHE €T0 COMPOTHBICHUS HE JOIDKHO MpeBbImarh 25 OM. JlomycKaeTcsl HOBBIIIEHHE YKa3aHHOTO
COTIPOTHUBIJIEHUS B cOOTBeTCTBUU C 1.7.108.

[Tpn BBINONHEHHWH 3a3eMJISIIOLIETO YCTPOWCTBA C COONIOJEHHMEM TpPeOOBaHUI K HaNpPSDKECHUIO
MPUKOCHOBEHHMS CONIPOTHUBIICHNE 3a3€MJIIONIETO YCTPOHCTBA HE HOPMHUpYETCs. B 3TOM ciydae 10KHO
OBITH BBINIOIIHEHO YCIIOBHE:



R, <25/1,

rzae R, - COmpoTHBIEHNE 323 MIIIOIIETO YCTPOHCTBA MTEPEIBIKHON AIIeKTpoycTaHOBKH, OM;

I, - TONHBIH TOK OJHO(A3HOTO 3aMbIKAHWS HA OTKPBITHIE IMPOBOJIIME YacTH MeEpelBIKHON
3IEKTPOYCTaHOBKH, A.

1.7.164. [omyckaercs HE BBINOJIHATh MECTHBIH 3a3eMIIUTENb U1 3aIlIATHOTO 3a3eMIICHHS
MEPEABIDKHON 3JEKTPOYCTaHOBKH, IUTAIOMICHCA OT aBTOHOMHOTO MEPEABIKHOTO HCTOYHHUKA MTHUTAHUS
C U30JINPOBAHHOU HEMTPANbIO, B CIEAYIOIIUX CIIydasx:

1) aBTOHOMHBIM HCTOYHUK ITUTAHHUS M SJIEKTPOIPHEMHHMKH PacHOI0KEHBl HEMOCPEJICTBEHHO Ha
MIEPEABIDKHON DIIEKTPOYCTAHOBKE, UX KOPITyCa COCTUHEHBI MEXIy COOOH NpH IOMOIIM 3aIlUTHOTO
MIPOBOJIHHUKA, & OT ICTOYHUKA HE MUTAIOTCS IPYTHE dIIEKTPOYCTAHOBKH;

2) aBTOHOMHBIA MeEpeiBMKHON HCTOYHMK MHUTAHUS HMEET CBOE 3a3eMIIAIONIee YCTPOICTBO s
3alIMTHOTO 3a3€MJICHHS, BCE OTKPBITHIE MPOBOASALINE YacCTH IEPEABHKHOW JIIEKTPOYCTAaHOBKH, €€
KOpITyC W JIPYTHe CTOPOHHHUE MPOBOIAIINE YACTH HAIEKHO COCAMHEHBI C KOPITyCOM aBTOHOMHOTO
MEPEABIKHOTO UCTOYHUKA TP IMOMOIIH 3aIIUTHOT'O MPOBOJHMKA, a MPH ABYX(Pa3HOM 3aMBIKaHUH Ha
pa3HbIe KopIlyca 3JeKTpooOOpYyIOBaHHS B MEPEABMIKHON 3JIEKTPOYCTaHOBKE O0ECIIEYMBAETCS BpPEMs
ABTOMATHYECKOTO OTKIIFOUCHHUS TUTAHUS B COOTBETCTBHU ¢ Tadiu. 1.7.10.

1.7.165. ABTOHOMHBIE MEePEIBIKHBIE UCTOYHHUKN ITUTAHWS C H30JHPOBAHHOW HEUTPAIBHIO MOJDKHBI
UMETh YCTPOWMCTBO HETPEPHIBHOTO KOHTPOJSI COMPOTHBICHHUA H30JLIIMHA OTHOCHTENBHO KOpIyca
(3eMJIM) CO CBETOBBIM U 3BYKOBBIM CHrHajiamu. J[oJpkHA OBITH OOecrieueHa BO3MOXKHOCThH MPOBEPKHU
UCIIPaBHOCTH YCTPOWCTBA KOHTPOJIISI U30JISILIMU U €T0 OTKIFOUCHUSI.

JomyckaeTcsi He yCTaHABIIUBATh YCTPOHCTBO HEMPEPBIBHOTO KOHTPOJIS M30JIHUU C JCHCTBHEM Ha
CUTHAQJI Ha TEPEIBIKHOM 3JIEKTPOYCTAaHOBKE, MUTAIOMIEIHCS OT TaKOTO aBTOHOMHOTO HEPEABHKHOTO
HCTOYHHUKA, €CIIH IIPHU ITOM BBINONHsETCA ycinoBue 1.7.164, mm. 2.

1.7.166. 3amura OT MpSIMOTO IPUKOCHOBEHHUS B MEPE/IBIKHBIX AJIEKTPOYCTAHOBKAX JIOJDKHA OBITH
obecrieueHa IPUMEHEHHEM H3O0JISINH TOKOBEAYIIUX YacTeH, OrpakJeHUi W 000JOYEeK CO CTEIEHBIO
3amutel He MeHee [P 2X. I[lpumeHeHne GapbepoB W pa3MENICHHE BHE MPEACIIOB AOCATAEMOCTH HE
JIOTTyCKaeTcsl.

B memsx, nNHTAlOMMX INTENCENbHBIE PO3ETKH Ui IIOAKJIIOYEHHS 3JIEKTPOOOOPYHOBaHUS,
UCTIONB3YEMOTO0 BHE TIOMEIICHUS IIEPEeIBIDKHOW  YCTAaHOBKH, [OJDKHA OBITH  BBITIOJHEHA
JIOTIOJTHATEIbHAS 3aIIUTa B cooTBeTcTBHHA ¢ 1.7.151.

1.7.167. 3ammTHBIe U 3a3eMJIAIOIIME NPOBOJAHUKUA W IMPOBOJHUKH YpPaBHUBAHUS IOTEHIHAJIOB
JOJDKHBI OBITh MEIHBIMH, THOKMMH, Kak IpaBWIIO, HAXOMUTHCS B oOmmied oOoiouke ¢ (azHbIMU
npoBonHUKamu. CedeHne MPOBOAHUKOB JIOJDKHO COOTBETCTBOBATH TPEOOBAHHSIM:

3aIUTHRIX - 1.7.126-1.7.127;

3azeMisiomux - 1.7.113;

ypaBHUBaHMS NOTEHIMANOB - 1.7.136-1.7.138.

[Tpu npumenenun cucteMsl /T TOMyCKaeTcs MPOKIIAAKA 3alIUTHRIX U 3a3eMIIIOMINX TIPOBOJHIKOB
Y MIPOBOJIHUKOB YPaBHUBAHHUS IOTEHIMAIOB OTJEIbHO OT (ha3HbIX MPOBOJHUKOB.

1.7.168. Jlomyckaercs OAHOBPEMEHHOE OTKJIIOYEHHE BCEX MPOBOJHHMKOB JIMHUH, MHTAIOIIEH
MEePENBIDKHYIO  DJIEKTPOYCTaHOBKY, BKJIIOYAs 3allUTHBIH NPOBOAHMK TPH IOMOIIM  OJHOTO
KOMMYTAIIHOHHOTO armapara (pa3beMa).

1.7.169. Ecnm mepenBmkHas 3IEKTPOYCTAaHOBKA MHUTAETCS C HCHOJIB30BAHHUEM IITEINCEIHHBIX
COEJIMHUTEINICH, BWIIKA INTEICEbHOTO COCAMHHUTENSI JAOJDKHA OBITh IOJIKJIIOYEHA CO CTOPOHBI
HepeIBI)KHOM 3JIEKTPOYCTaHOBKH M UMETh 000JIOUKY M3 H30JMPYIOLIEro MaTepHaa.

3J'leKTpOYCTaHOBKl/l noMelneHuu ast ColepKaHUA KUBOTHBIX

1.7.170. Ilutanue >3JEKTPOYCTAHOBOK >KMBOTHOBOAYECKHX ITOMELICHUI CIIEAyeT, KaK IPaBHIIO,
BBITIOJIHATH OT ceTH HanpsbkeHueM 380/220 B nepemeHHOTO TOKA.

1.7.171. Jlng 3amuThl JrOA€d W SKMBOTHBIX NPH KOCBEHHOM ITPUKOCHOBEHHMH JIOJDKHO OBITH
BBITIOJTHEHO aBTOMATHYECKOE OTKIIOUCHHE NMUTAHUS ¢ NpuMeHeHueM cuctembl TN-C-S. Pasnenenue
PEN-npoBogHuKa Ha HyJIeBOM 3amuTHBIN (PE) W Hy’leBod paboumii (N) NPOBOAHUKU CIIEAyeT
BBINMOJIHAT HAa BBOJHOM IIUTKE. [IpM NHUTaHUM TakUX O3JIEKTPOYCTAaHOBOK OT BCTPOEHHBIX U
MPUCTPOCHHBIX MOZACTAHIMH J0JDKHA OBITH MpHMeHeHa cuctema 7N-S, Ipu 3TOM HyleBod paboumii



IMPOBOAHUK IOJDKEH MMCTh HU30JALHIO, PABHOLICHHYIO MU30JAUNU (1)8.3HI)IX IMPOBOAHMUKOB Ha BCEM €TO
MPOTSDKCHUH.

BpeMsi 3alIMTHOrO aBTOMATHYECKOTO OTKIIIOYEHHS MUTAHUS B MOMEIICHUSX JUIS COJCPIKAHUS
JKUBOTHBIX, @& TAK)Ke B IOMCIICHHUSAX, CBA3aHHBIX C HHUMH IIPH [OMOIIKM CTOPOHHHX IPOBOISIIHX
YJacTel, JOHKHO COOTBETCTBOBATh Tabm. 1.7.11.

Tabruya 1.7.11

Haun6oJib11ee qonycTuMoe BpeMsi 3alIMTHOI0 AaBTOMATHYECKOT0 OTKJIIOYEHU S
1Jist cucteMbl TN B MOMeIEHUSIX IS COMEPKAHUSA JKHBOTHBIX

HomunuanbHoe hasnoe Hanpspkenue, Uy, B Bpewms otkntouenus, ¢
127 0,35
220 0,2
380 0,05

Ecnu  ykazaHHOe BpeMs OTKIIOYEHHS HE MOXET ObIThb TrapaHTUPOBAHO, HEOOXOANMBI
JIOTIOJTHUTEIIbHBIE 3alIUTHBIE MEPbI, HAIIPUMeEpP JAOMOIHUTENIBHOE YpaBHUBAHUE TOTEHIIUAIIOB.

1.7.172. PEN-npoBOJHUK Ha BBOJIE B IOMEIIEHHE JOJDKEH OBITh HMOBTOPHO 3a3eMJICH. 3HaueHHE
COTIPOTHUBIICHUS IIOBTOPHOTO 3a3¢MIICHHSI JOJDKHO COOTBETCTBOBATH 1.7.103.

1.7.173. B momMemieHusAx Al COAEp KaHUS KMBOTHBIX HEOOXOAMMO MpPEeAyCMaTPHBATh 3ALIUTy HE
TOJIBKO JIIOJIEH, HO W J>KUBOTHBIX, JUIS Y€ro JOJDKHA OBITh BBIIIOJHEHA JOMOJHUTEIbHAs CHUCTEMa
YPaBHHMBAHMS TIOTEHLINAJIOB, COCAMHSIONIAs BCE OTKPHITBIE W CTOPOHHHE IPOBOJIINE YacTH,
JOCTYMHBIE  OJHOBPEMEHHOMY  IIPUKOCHOBEHHMIO  (TpyOBI  BOZONPOBOJA,  BAaKyyMIIPOBOJa,
METATMIECKUE OTPAXKICHUS CTOWII, METAJUINYECKHUE TIPUBSI3H U IIP.).

1.7.174. B 30He pa3MelleHUs] >KUBOTHBIX B MOJY JO/DKHO OBITh BBINOJHEHO BHIPABHHBaHHE
MOTEHINAJIOB IPH IIOMOIIM METAJUINYECKON CETKH WJIM JPYroro YCTPOHCTBA, KOTOPOE JIOJDKHO OBITH
COEIMHEHO C JIOMOJIHNTEIBHON CHCTEMON YPaBHUBAHUS TOTEHIINAJIOB.

1.7.175. YcTpoiicTBO BBIpaBHUBaHHA W YpPaBHUBAHHUA HIIEKTPUYECKUX TTOTCHIIHAJIOB OJDKHO
obecrieunBaTh B HOPMAJIBHOM PEXHME PabOTHI AIEKTPOOOOPYAOBaHHUS HANPSDKEHUE MPUKOCHOBEHMS
He Oonee 0,2 B, a B aBapuifHOM pexxHMe IpU BPEMEHH OTKIIIOUEHHMs Oosiee yka3aHHoro B tabm. 1.7.11
JUTSL 3JIEKTPOYCTAHOBOK B IOMEIIEHHUAX C IOBBIIMIEHHON OMACHOCTBIO, 0COO0 OMACHBIX M B HAPYKHBIX
yCTaHOBKax - He Oonee 12 B.

1.7.176. na Bcex TIPYNIOBBIX IleMel, MUTAONUX IITCICEIbHBIC PO3ETKH, JJO0JDKHA OBITH
JOTIOJTHUTENbHAS 3allliTa OT MPSIMOTO NPUKOCHOBeHMs mnpu mnomomu Y30 ¢ HOMHHAJIBHBIM
OTKITIOYAOIINM UG PepeHIaTbHEIM TOKOM He Oonee 30 MA.

1.7.177. B XMBOTHOBOAYECKHX ITOMEIICHUAX, B KOTOPBIX OTCYTCTBYIOT YCIIOBHSA, TPEOYIOIIHE
BBITIOJIHEHHS BBIPAaBHUBAHUsI MOTEHIMAJIOB, JO0JDKHA OBITh BBINOJHEHA 3aiuTa rnpu nomomu Y30 c
HOMHHAJIBHBIM OTKJIIOYaIomuM I depeHnnanbHpM TokoM He MeHee 100 MA, ycTaHaBIMBaeMbIX Ha
BBOJIHOM IIUTKE.

I'maBa 1.8
HOPMbI IPUEMO-CJIATOYHb1X UCIIBITAHUM

OBIIUE IMOJIOKEHUA

1.8.1. Dnekrpoobopynosanue 10 500 kB, BHOBb BBOIMMOE B SKCIUIyaTaIMIO B YHEPrOCUCTEMAX U Y
MOTpEeOUTENeH, MOIKHO OBITH TOABEPTHYTO IPHEMO-CAATOYHBIM HCIBITAHUSAM B COOTBETCTBHH C
TpeOOBAHNSMH HACTOAIICH TJIABBI.

B cuyudasx, korma ykasanusamu MuHtomsHepro Poccun npeaycMaTpHUBAarOTCSl IOBBILICHHBIE
TpeOOBaHMS 1O CpPaBHEHUIO C TpeOOBaHMSAMHM  HACTOSIIEH TIJIaBbl, TPH  HCIBITAHMAX
3JIEKTPOOOOPYIOBAHHSA, BBOJIUMOTO B SKCIDTYaTalUIO YHEPTOCUCTEMAaMH, CIEIyeT PyKOBOJCTBOBATHCS
yKazaHUSIMH MHHHCTEPCTBAa. DTHMH K€ YKa3aHUSAMH CIIEAYeT PYKOBOJCTBOBATHCS MPU HCIIBITAHHIX
3JIEKTPO00OOpYR0BaHMS HaMpshKeHUeM Bbitre 500 kB.

IIpn mpoBeneHWH MPUEMO-CAATOYHBIX HCIBITAHUH 3JIEKTPOOOOpPYJOBaHMS, HE OXBauCHHOTO
HACTOSIIIMMHU HOPMaMH, CIIeyeT PyKOBOJCTBOBATHCS HHCTPYKIUSAMH 3aBOOB-U3TOTOBUTEICH.

1.8.2. YcrpoiicTBa peneitHOM 3alIUThl U 3JIEKTPOABTOMATUKY HA DJIEKTPOCTAHIIUSAX U TOJCTAHIIHIX
MPOBEPSIOTCS 110 HHCTPYKLMSAM, YTBEPKAECHHBIM B YCTAHOBIIEHHOM IOPSIKE.



YcrpoiicTBa 3alMTHl M @BTOMATHKH JJIEKTPONPUBOJA U JPYTHX JJIEKTPOYCTaHOBOK MOTpeOuTeen
NPOBEPSIIOTCS. 0 HWHCTPYKIMSAM 3aMHTEPECOBAHHBIX MUHHCTEPCTB M BelOMCTB Poccuiickoi
®enepanun. [Ipyn 3TOM THIIOBBIE MHCTPYKIMH JOJDKHBI OBITH COTJIACOBAHEI C [ 1aBrocIHEproHa 30poM
Poccun.

1.8.3. [loMuMoO HuCHBITaHHUH, TPEITYCMOTPEHHBIX HACTOSILIEH TIIIaBOW, BCE 3JIEKTPOOOOpYI0BaHHE
JOJDKHO TPOWTH TIPOBEPKY pPadOTHI MEXaHWYECKOW 4YacTH B COOTBETCTBHHM C 3aBOACKHMH U
MOHTaXHBIMU WHCTPYKLUSIMU.

1.8.4. 3axmroueHne O TPUTOAHOCTH OOOPYAOBAaHHUS K OKCIUTyaTallid MJaeTcsi Ha OCHOBAaHHUH
paccMOTpeHHs PE3yJIbTaTOB BCEX UCIBITAHUMN, OTHOCSINUXCS K JAHHOW SAMHUIIC 000Dy TIOBAHUS.

1.8.5. Bce wu3mepeHwmsi, HcHbITaHUS W ONpoOOBaHMSA B COOTBETCTBHH C JEHCTBYIOIIUMH
JUPEKTUBHBIMH JIOKYMEHTaMH, MHCTPYKLIMSIMH 3aBOJIOB-M3TOTOBHUTENICH M HACTOSIIMMH HOPMaMH,
MPOU3BECHHBIE MOHTaKHBIM IIEPCOHAJIIOM B IIPOLIECCE MOHTAXka, & TAKXKE HAJIaJ0YHBIM I1E€PCOHAIOM
HEMOCPECTBEHHO IePe] BBOAOM 3JIEKTPOOOOPYI0BaHHS B SKCILTYaTaIMIO, JJOJDKHBI OBITh O(OPMIIEHBI
COOTBETCTBYIOLIMMH aKTaM{ M POTOKOJIAMH.

1.8.6. McipITaHNe TIOBHIIEHHBIM HAPSHKEHHUEM 00S3aTENFHO TSI BCETO JIEKTPOOOOpyAOBaHUS 35
KB ¥ HmXe, a IPU HAIMYUH UCHBITATEBHBIX YCTPOUCTB - U ISl SJIEKTPOOOOPYAOBAHUS HAIPSKEHUEM
BhIe 35 kB, 3a uckiroueHneM cirydyaeB, OTOBOPEHHBIX B HACTOSIIIEH IJ1aBe.

1.8.7. N3onsTops! 1 000pyA0BaHNE ¢ HOMHUHAIBHBIM HAIPSDKCHUEM, IPEBBIIAIOIIIM HOMUHAIBHOE
HalpsDKeHHE YCTAaHOBKM, B KOTOPOM OHHM TIPHMEHEHBI, MOTYT HCIBITBIBATHCS ITOBBIIICHHBIM
HAaIpspKEHUEM [0 HOpMaM JJIsl COOTBETCTBYIOIIETO KJIACCa U30IISIIUH JJIEKTPOYCTaHOBKH.

1.8.8. Uzonsumst 351eKTpooOOpyAOBaHUS MHOCTPAHHBIX (UPM (KpOME BpAILAIOIIUXCS MAIIKH),
MMeEIOIIasl IEKTPUUECKYIO IIPOYHOCTh HIDKE MPELyCMOTPEHHOH HOPMaMM HACTOSILEH IIIaBbl, JOIDKHA
UCTIBITBIBATHCS HAMPSDHKEHHEM, cocTaBiomuM 90% 3aBOACKOrO MCHBITATEIBHOTO HANPSOKEHHS, €CIH
HET JPYTUX yKa3aHUH MOCTaBIIUKA.

1.8.9. McnpiTaHue M30MILMM aNnapaTroB MOBBIIIEHHBIM HANPSKEHWEM NPOMBIIUIEHHONW YacTOTHI
JOJDKHO  TPOM3BOJAMTHCS, Kak  MPaBWJIO, COBMECTHO C  MWCHBITAHHMEM  HW30JSIIMU  IIUH
pacnpenenuTenbHOro ycrpoiictBa (0e3 pacmmHOBKM), [Ipr 3TOM HCHBITaTeNbHOE HAINpPSHKCHUE
JOIMYCKaeTCsl MPUHUMATh 110 HOPMaM AJsl 00OpYAOBaHMUS, MMEIOLIET0 HAWMEHBIIEE HCIBITATEIbHOE
HarpspKeHue.

1.8.10. IIpu mpoBeneHWH HECKOJBKMX BHJOB WCIBITAHWH H30JSALUH 3JIEKTPOOOOPYIOBAHHMS
WCTIBITAHUIO TIOBBIIIEHHBIM HAIIPSHKEHUEM JOJDKHBI IIPEIIIECTBOBATh APYTHE BUABI €€ NCTIBITAHHH.

1.8.11. HMcnpiTanue H30JAIMM HAIMPSHKEHHEM MPOMBIIIJICHHOW YacTOThl, paBHbIM 1 kB, mMoxer
OBITH 3aMEHEHO HN3MEPECHUEM OAHOMHUHYTHOI'O 3HAUYCHUSA COIMMPOTUBJICHUSA HU30JIALIUMN METAOMMETPOM Ha
2,5 xB. Ecau mpu 3TOM 3HaueHHe CONPOTHUBIICHUS MEHBIIE MPUBEIECHHOTO B HOPMax, HCIBITAHUE
HanpspkeHneM | KB pOoMBIIIIICHHOM YacTOTHI SBISIETCS 00s3aTENbHBIM.

HcnplTaHue HanpsHKEHWEM IPOMBIIUIEHHOM YacTOTBI M30JIIMU BTOPHYHBIX IeNel ¢ pabodumm
HarpsbkeHueM oosiee 60 B a11eKTpoycTaHOBOK 9HEPTOCUCTEM SIBIISIETCS 00513aTEIIbHBIM.

1.8.12. B Hacroseil rnaBe NpUMEHSIOTCS CIEAYIOINE TEPMHUHBIL:

1. McnpITarensHoe HANpPsHKEHUE POMBIIIIEHHON YacTOTHI - AeHCTBYIOIIEE 3HAYEHHE HAIPSDKECHUS
yactotoi 50 'l mpakTHUECKH CHHYCOMAANBHOTO0, KOTOPOE JOJKHA BBIACP)KUBATh B TeUeHHE | MUH
(unu 5 MUH) BHYTPEHHSSI M BHELIHSIST M30JIILHS 3JIE€KTPOOOOPYIOBaHHS TIPH ONPEAEICHHBIX YCIOBUIX
UCTIBITaHHUSI.

2. DnekTpooOOopyIOBaHHE C HOPMAIBHON H3OILIIIUEH - 3IEKTPOOOOpyIOBaHHE, MPEIHA3HAYCHHOE
JUIL IPUMEHEHHSI B 3JIEKTPOYCTaHOBKAaX, MOJBEP)KEHHBIX ACHCTBUIO aTMOC(HEPHBIX NEpeHANPKEHUH
IpHU OOBIYHBIX MEPAax IO IPO303alUTE.

3. DnekTpoobopyoBaHKe ¢ 00JIErYeHHOM HM30JISIIHEH - 3IeKTPooOOpyI0BaHKE, ITpeaHA3HAUYCHHOE
JUIi  TIPpUMEHEHHs B  OJJIEKTPOYCTAaHOBKaX, HE TIIOJBEPXKEHHBIX JEHCTBHIO  aTMOC(HEpHBIX
NEpEHANPSHKEHUH  WiIM  OOOpYJOBaHHBIX  CHELMAIbHBIMU  yCTPOMCTBAMHM  TIPO303aIlUTBHI,
OrpaHUYUBAOIIMMH  AMIUIMTYIHOEC 3HAYCHUC aTMOC(bepHI)IX nepeHanmeeHMﬁ J0 3HA4YCHHsA, HC
MPEBBIMIAIOIIET0 aMIUIUTY/THOTO 3HAYEHHS UCITBITATEIbHOTO HANPSDKEHHST IPOMBIIIJIEHHON YacTOTHI.

4. Ammaparel - BBIKIIOYATENM BCEX KJIACCOB HAMPSIKEHUS, DPA3bEIUHNUTENH, OTICIUTEIH,
KOPOTKO3aMBIKATENN,  IPENOXPAHUTENH,  Pa3psOIHUKH,  TOKOOTPAaHWYMBAIOIIME  PEAKTOPBI,
KOHJICHCATOPBl, KOMILJIEKTHBIE SKPAaHUPOBAHHBIE TOKOIIPOBOIBI.

5. HenopmupoBaHHast m3mepsieMasi BeJIM4YHMHA - BEJIMYMHA, A0COJIOTHOE 3HAYEHHE KOTOPOH He
pErJIaMeHTHPOBAaHO HOPMATHBHBIMHU yKa3aHUsIMH. OIeHKa COCTOSIHHS OOOpYZOBaHMS B 3TOM CiIydae
MPOMU3BOAUTCA IIyTEM CONOCTABICHUS C MAAaHHBIMHA aHAJOTMYHBIX H3MEPEHHH Ha OJHOTHUIIHOM
000py/ZIOBaHUM, MMEIOIEM 3aBEJIOMO XOPOIIHE XapaKTEPUCTHKH, WM C pPe3yJbTaTaMh OCTaJIbHBIX
WCIBITAaHUH.



6. Knacc HampspKeHHs DIIEKTPOOOOPYJIOBAaHUS - HOMHHAIBHOC HAIMPSDKCHUE JJICKTPHYSCKON
CUCTEMBI, JJIs pabOTHI B KOTOPO MPEIHA3HAYCHO TaHHOE ICKTPOOOOPYIOBaHHE.

CHUHXPOHHBIE 'EHEPATOPBI 1 KOMIIEHCATOPbBI

1.8.13. CuHXpoHHBIE TeHEpaTOPBI MOIIHOCTEIO Oonee 1 MBT HanpspkeHuem Boime 1 kB, a Takke
CHHXPOHHBIE KOMIIEHCATOPbI JJOJDKHBI UCIIBITHIBATHCS B IOJTHOM 00beMe HacTOosIIero naparpada.

I'eneparopsl MomHOCTEIO 10 1 MBT HanpsbkenueM Boliie 1 kB moymkHbBI UCHBITHIBATHCA 1O M. 1-5,
7-15 Hacrosmero maparpada.

I'eneparops! HanpsbkeHHeM 10 1 KB He3aBHCHMO OT X MOITHOCTH JOJDKHBI HCIIBITHIBATHCS 110 II. 2,
4,5, 8, 10-14 nacrosiiero maparpada.

1. OnpeneneHre BO3MOXXHOCTH BKIJIIOYEHUs 0e3 cymku reHeparopoB Beime 1 kB. Ipu pemenun
BOIIPOCA O HEOOXOANMOCTH CYIIKH KOMIIayHIMPOBAaHHOW, TEPMOPEAKTHBHON M THIIb30BOI M30JILINN
OOMOTKM CTaropa CHHXPOHHOTO TEHEepaTopa MWJIM CHHXPOHHOTO KOMIIEHCAaTopa CIEAyeT
PYKOBOJCTBOBAThCS ~ yKazaHMsMH pa3g. 3 "Onekrpudeckue Mammuel" CHull 3.05.06-85.
"OnekTporexHuueckue ycrpoictsa" 'occrpos Poccun.

s reHepaTopoB ¢ OyMa)kKHO-MAcISTHOW M30JIAIMel HEOOXOJMMOCTh CYIIKH yCTaHABIMBAETCS B
COOTBETCTBUH C MHCTPYKIMEH 3aBO/1a-U3TOTOBUTEIISL.

s typ6oreneparopos tuma TI'B-300 momyckaeTcs BiroueHuHe Oe3 cymikd mpu ko3 HUIMEeHTE

/RIS " R6O)

HeNMHeiHocTH ©Ooyee 3, eciuM  OCTaJbHbIE XapaKTEPUCTHKU HW3O0JLILUHU (R60
YZIOBIIETBOPSIIOT YCTAHOBJICHHBIM HOPMaM.

2. M3mepenune conpotuBieHHs u3ousinuy. CONPOTHBICHUE W3OJSIIUHM JOJDKHO OBITH HE MEHee
3Ha4YeHUH, pUBeIeHHbIX B Ta0m. 1.8.1.

3. Hcnpitanue w30mauuu OOMOTKM CTaToOpa IOBBIMICHHBIM BBINPSIMIICHHBIM HAalpsDKEHHEM C
M3MEpeHneM TOKa yTedkn no ¢(aszam. Mcmeltanuio moxaBepraercs Kaxias ¢asa WIH BETBb B
OTAETBHOCTH P APYTUX (a3ax UiIN BETBAX, COCTUHEHHBIX C KOPILYCOM.

Y reHepaTopoB C BOJSHBIM OXJIQXKAEHHEM OOMOTKH CTAaTOpa MCHBbITAHUE NPOMU3BOAUTCS B Ciydae,
€CJIX BO3MOXKHOCTb 3TOT0 IPEAYCMOTPEHA B KOHCTPYKIIMU T€HEpaTopa.

3HaYeHUS UCTIBITATEIEHOTO HATIPSDKCHUS TIPUBEACHHI B Ta0m. 1.8.2.

Mg typ6orenepatopos tumna TI'B-300 ucneiTanue ciaexyer IpOU3BOIUTE MO BETBAM.

VcnplTatenbHoe BBIIPSAMIICHHOE HampshkeHHe A reHepatopoB TtumoB TI'B-200 u TI'B-300
cleyeT NIPUHUMATh B COOTBETCTBUU C MHCTPYKLKEH M0 SKCILTyaTalluu 3TUX T€HEPaTOPOB.

Taoauna 1.8.1. lomycTumoe conpoTHBIeHNE H30IAIUM

HcnpiTyeMbiit 00BbEKT Hamnpsoxenue ConpoTuBiIeHNE H30JSIIAN
MeraoMmmMerpa, kB
O6moTKa craropa 1 He menee 0,5 MOwm nipu temneparype 10-30°C

HanpsbkenneM g0 1 kB
(kaxxmas ¢aza B OTIACITBHOCTH
OTHOCHTENBHO KOpryca H
JPYTHX 3a3eMJICHHBIX (ha3)
To >xe HanpspKeHUeEM BhIie | 2,5 HomxHo COOTBETCTBOBATH TpeOOBaHUSM,
kB MIPUBEJICHHBIM B pa3f. 3 "DIeKTpuyecKue MalIiHbI"
CHull 3.05.06-85. Y reHepatopoB ¢ BOISHBIM
OXJIQXKIECHHEM OOMOTOK CONPOTHUBICHUE H3OJISALHUN
usMmepsiercsi 0e3 Boxbl B OOMOTKE craropa Ipu
COEJHEHHBIX c SKpaHOM MeraoMMeTpa
BOJIOCOOPHBIX KOJIJIEKTOpPaX, H30JIMPOBAHHBIX OT
BHEIITHEH CHCTEMBI OXJIAXKACHHSA

O06MoTKa poTopa 1 He menee 0,5 MOwm mpu temmepatrype 10-30°C.
(momyckaercs 0,5) [[Jdomyckaercs BBOJ B IKCILTyaTaIuio
HESIBHOTIOJTFOCHBIX POTOPOB, HUMEIOLIHNX

COTIPOTHBIICHNE H30JAIMK He Hiwke 2 kKOM mpu
temnepatype +75°C umu 20 kOwm npu +20°C

IMopmmmHaNKKM TeHepaTopa U 1 CormpoTuBieHHe W30JISIINH, M3MEpPEHHOE
COMPSKEHHOTO c HUM OTHOCHTENFHO  (YHJAMEHTHOM  IUIUTBI  [pHU
BO30yquTeIst MOJIHOCTHIO COOpPaHHBIX MACJIONPOBOJAX, JOJDKHO




BonoponHbsle  yIUIOTHEHHS
BaJIa

[uter BEHTUJISITOPOB
TypOOreHepaTopoB cepun
TBB

[uter BEHTUJISITOPOB
TypOOTreHepaTopoB cepun
TI'B

JocTynHble M30IMpPOBaHHEIE
CTSDKHBIE ~ OONTHI  cTamm
cTaropa

Huddysop u obOrekatens y
TypOOTeHepaTopoB  Ccepuu
TT'B

TepMonHIMKATOPBI
TEHEPaTOPOB M CHHXPOHHBIX
KOMIIEHCATOPOB:

C KOCBCHHBIM OXJIAXKIACHUCM
00MOTOK cTaTopa

c HeMoCPeICTBEHHBIM
OXJTAXKICHUEM 00MOTOK
craropa

Henm BO30YKICHHS
TeHeparopa M BO30yIUTENS

0,5

0,25

0,5

1
(momyckaercs 0,5)

ob1Th He MeHee 0,3 MOM 1 rumporeseparopa u He
menee 1 MOM g TtypOoreneparopa. Jlns
THPOTEHEPATOpa M3MEPEHHE HPOU3BOIUTCS, €CIH
MI03BOJISIET KOHCTPYKIUS TEHEpaTopa

He menee 1 MOMm

CormpoTuBieHHE U30JISIIINY, MU3MEpPEHHOE
OTHOCHTENIFHO BHYTPEHHErO [IUTA W  MEXIy
noJaymuraMu BEHTUWIATOPOB, OOJIXKHO 6])ITI) HE
menee 0,5 MOwm

ComnpoTHBICHUE HW3O0JSIIUH, H3MEPEHHOE MEXIY
gacTaMu U y30poB, HOIDKHO OBITE HE MeHee |
MOwm

He menee 1 MOMm

ComnpoTHBJIEHUE U30JSILIUN, HW3MEPEHHOE MEeXIy
VIDIOTHEHHEM M 3aJHAM JUCKOM 1uddysopa,
I Py30poM B BHYTPEHHUM IIATOM, OOTEKaTeNeM 1
BHYTPEHHMM  LIMTOM,  JABYMS  IIOJIOBHHKaMH
oOTekares, JOIKHO OBITE He MeHee 1 MOM

ConpoTuBIICHUE U3OJAIMH, U3MEPEHHOE COBMECTHO
C COIPOTHUBJIICHUEM COCAUHUTEIBHBIX IPOBOOB,
IOJDKHO OBITH HEe MeHee 1| MOMm

ConpoTuBJIeHUE H3O0JSAIUN, H3MEPEHHOE COBMECTHO
C COHpOTI/lBHeHl/IeM COCAUHUTCIIbHBIX HpOBO[lOB,
JIOJLKHO OBITH HEe MeHee 0,5 MOM
ConpoTuBicHHE  W3OJLIUH,
COIIPOTUBJICHUEM BCel

HM3MEpEHHOE c
TPUCOEAMHEHHOMN

(6e3 oOmoTOK poTOpa W annapaTypsl, 10JDKHO ObITh He MeHee | MOM
JJIEKTPOMAIIMHHOTO
BO30YANTEIIS)

Tabauna 1.8.2. UcnbiTaTe/ibHOE BHINPAMJIEHHOE HATIPSIKEHHE JJI5T
00MOTOK CTATOPOB CHHXPOHHBIX T'€HEPATOPOB U KOMIIEHCATOPOB

MourHocTs reseparopa, MBrT,
KoMIieHcaTopa, MB-A

HomunansHoe nHanpsixenue, kB

AMIUIUTYTHOE UCTIBITATENbHOE
HanpsbkeHue, KB

Metnee 1

1 u Gonee

Bce HanpsioxeHus
Ho 3,3

Brime 3,3 1o 6,6
Briie 6,6

24U, +12
240, +1,2
3U

HOM

240, +3.6

I/ISMepCHI/Ie TOKOB YTE€YKH [JI1 TIOCTPOCHHUSA KPHUBBIX 3aBUCHUMOCTH HX OT HaIPsSKCHUA

IMPOU3BOAUTCA HE MCHEC YEM IIPU IMATU 3HAYCHHAX BBINIPAMIICHHOI'O HAIPSHKCHUA - OT 0,2 Umax 0

max PABHBIMM CTyIEeHsIMH. Ha ka0l CTyneHH HanpshKeHUs BblIepKuBaeTcs B TeueHue | muH. [lpu

9TOM (PUKCHPYIOTCS TOKM yTeukH yepe3 15 u 60 c.

OIICHKH TOJyYCHHON XapaKTePUCTHKH MPOHM3BOAATCS B COOTBETCTBUH C TPeOOBaHUSIMU pasi. 3
"Onekrpudeckue mamuHbel" CHull 3.05.06-85 T'occtpost Poccun.

4. UcneiTanue H30JIIUN TOBBINICHHBIM HAITPAXKCHHUEM HpOMbILHﬂeHHOﬁ yactoThl. McnbeiTanue
MPOBOJUTCS 110 HOpMaM, MpuBeIcHHBIM B Tabn. 1.8.3. VcnplTaHuio moaBepraeTcs Kaxias (asza wiu
BETBb B OT/ICILHOCTH IPU APYTHX (a3ax WIIK BETBSIX, COSTUHEHHBIX C KOPITYCOM.




Tabuuna 1.8.3. UcnbITaTeibHOE HANPS2KeHHE IPOMBIILICHHOH YaCTOTHI 11 00MOTOK
CHHXPOHHBIX F€HEPATOPOB U KOMIICHCATOPOB

HcnreiTyemblit 00beKT

XapakTepuCTHKA JIEKTPUYECKON

HcnerTatensHOE HaIpsAXKCHUC,

MAalllHbI kB
OOMoOTKa craTtopa CHHXPOHHOTO|MOIIHOCTB o 1 MBT, 1:6UH0M +0,8 1o e Meree 1.2
TeHeparopa U KOMIICHcaTopa HOMHHAJIBHOE HAIPSDKCHHUE BBIIIC ’ ’
100 B
Momocts  Gosmee 1 MBr, LeU,,, +0.8
HOMHHAJIbHOE HampspkeHue 1o 3,3
kB
To e, HO  HOMHHAJIBbHOE 2U .
Hampsbkenue Boire 3,3 kB 1o 6,6
kB
Lenn BO30OYXIeHHSI TeHepaTopa - 1
co BCel MIPUCOECIUHEHHON
anmapatrypoii  (6e3  0OMOTOK
poTopa 1 Bo30yauTeNs)
Peocrar Bo30y)neHus - 1
PesucTop ramenust nosst - 2
3a3eMIISIIOIINI PE3UCTOP - L,5U,,.
reHeparopa
OOMoTKa cTaropa CHHXpOHHBIX|MomHocTh Oonee 1 MBHT, L6U,,, +2,4
TCHEPaTopOB, y KOTOPBIX|HOMHHAJIBHOE HANPSHKCHUE BHIIIES
CTBIKOBKA JacTeH cTaTopa 6,6 kB
MPOU3BOJIUTCA Ha MecTe MOHTaxa|MOIIHOCTh bi o) 1 MBT,| 22U o F 1
(runporenepatopsr) 10| HOMUHAJIbHOE HAIPSKCHUE BBIILE » HO He MeHee 1,5
OKOHYaHWW  moyHOW  cOopku(100 B
00MOTKH u H30JIUPOBKA
COEIMHEHUI
Momocts Gosmee 1 MBr, 2U,,, +1
HOMMHAJIBHOE HaIpspKkeHue 10 3,3
kB
To  xe, HO  HOMHMHAJIBHOE 2,5UHOM
HanpspbkeHue Beime 3,3 kB no 6,6
kB
To e, HO  HOMHHAJIBbHOE U, +3
HampsbKeHue BoIe 6,6 kB
OOMOTKa SIBHOIIOJIIOCHOTO POTOpA |- 75U
> Hom BO30YKIICHHS

OoOmoTKa
poropa

HCABHOIIOJIFOCHOI'O

reHeparopa, Ho He MeHee 1,1 u
He Ooiee 2,8

1 (B ToMm cimydae, eciam 3TO HE
NPOTUBOPEYUT TpeOOBaHUSAM
TEXHUYECCKUX YCIIOBUI 3aBOja-
HM3TOTOBUTEIIS)

ITpoIOMKUTENBHOCTD MIPUIIOKEHNST HOPMUPOBAHHOTO UCTIBITATEIbHOTO HANPSDKEHNS | MUH.

[Tpu mpoBeneHUN HMCHBITAHUH W30JISALUKM HOBBINIEHHBIM HANPSDKECHUEM IPOMBINIICHHONW YacTOTHI
CJIe/TyeT PYKOBOZCTBOBATHCS CIIETYIOLIHNM:

a) WCTBITAaHWE M30JSIIMM OOMOTOK cTaTropa I€HEepaTopa PeKOMEHAYETCsl MPOU3BOJAHUTH 10 BBOAA
poropa B cratop. Ecmm cTeikoBKa M cOOpka craropa THIPOTEHEpaTopa OCYLIECTBISIOTCS Ha
MOHT)XHOH IUIOIIAJIKE M BIIOCIEACTBHH CTATOP YCTAHABIMBAEeTCS B IAXTY B COOpPaHHOM BHJE, TO
M30JIIUST €TO UCTIBITBIBACTCS ABAXKIBL: 1OCE COOPKHM Ha MOHTXXHOM IUIONIAJIKE W MOCHE YCTaHOBKU

cTaTopa B IIAaxTy J0 BBOJA POTOpa

B CTaTOp.

B mpornecce ncnbITaHus OCYIIECTBISIETCS] HAOIIOEHUE 33 COCTOSHUEM JIOOOBBIX YacTeil MalllMHBIL:
y TypOOreHepaTtopoB - IPHU CHATBIX TOPLOBBIX IINTAaX, y THIPOTEHEPATOPOB - HPU OTKPBITHIX

BCHTHJIAIIMOHHBIX JIFOKaXx,




6) HUCIBITAHUC HU30JIALMNU O6MOTKI/I crartopa Ijid MallkMH C BOJASAHBIM OXJIAXKIACHUEM CICOAYCT
NPOM3BONTh NPU LUPKYJSIMN JTUCTHIUIMPOBAHHONW BOABI B CHCTEME OXJIAXICHUS C YJCIbHBIM
COTIPOTHUBIICHUEM He MeHee 75 KOM/CM 1 HOMHHAIIBHOM PacXo/Ie;

B) IOCJIC HCHBITAaHUS OOMOTKH CTaTOpa MOBBIIICHHBIM HAMpPSKEHHEM B TeueHHe | MuH y
réHepaTopoB 10 xB u BbIllIE HUCIHBITATEIHFHOE Halps>KEHUE CHU3UTHL 10 HOMHWHAJIBHOI'O HAIIPSAXKCHUSA
TeHepaTopa M BBIAEPKATh B TEUCHHWE 5 MUH Ul HaONIONEHUS 3a KOPOHHPOBAHHEM JIOOOBBIX YacTel
o6MoTOK cTaropa. IIpy 3TOM He IOIDKHO OBITh COCPEOTOYEHHOTO B OTIENBHBIX TOYKAX CBCUCHHMS
JKEITOTO WJIM KPacHOTO IIBETa, MOSBJICHMS [bIMa, TJIEHHsS OaHIakell M TOMY MOJOOHBIX SIBICHHH.
onyGoe 1 Oenoe cBeYeHUe JOIyCKaeTes;

T') UCIBITaHWE M30JISIIMHA OOMOTKH POTOpa TypOOTeHEepaTOpOB NMPOU3BOIMTCS MPU HOMHUHAILHOM
4acTOTe BPALIEHHUS POTOpA.

5. H3MepeHue CONpPOTHUBIICHHS IIOCTOSSHHOMY TOKY. HOpMBI [IOMyCTUMBIX OTKJIOHEHUH
CONPOTHUBIICHHS IIOCTOSIHHOMY TOKY ITpHBe/ieHbI B Tabu. 1.8.4.

Tabéauua 1.8.4. lonycTuMoe 0TKJIOHEHHE CONPOTHBIEHUS
MOCTOSTHHOMY TOKY

HcnbiTyeMblil 00beKT Hopma

OOmoTka craropa (u3MepeHuc|lI3MepeHHBIC  CONPOTHBICHUSA B  IPAKTHYCCKH  XOJOJHOM
MPOU3BONTH ISl KaxIod (hasbi|cocTosHIMM 0OMOTOK pa3iuuHbIX (a3 HE JODKHBI OTIHYATHCS OIHO
WM BETBH B OT/JIEIEHOCTH) ot apyroro Oomee uyem Ha 2%. BciencTBme KOHCTPYKTHBHBIX
ocobeHHOcTell (Oonbllasi JUIMHA COCTUHHUTENBHBIX Iyr M IIp.)
PACXOXKICHUE MEXIy COMPOTHBICHUSIMUA BETBEH y HEKOTOPBIX
TUIIOB TEHEPATOPOB MOXKET AOCTUTATh 5%

O6moTKa poTopa H3mepeHHoe COMPOTHUBIEHHE OOMOTOK HE JOJIKHO OTJIMYAThCS OT
JIaHHBIX ~ 3aBOfla-u3roToButenst ©Oomee yem Ha 2%. VY
SIBHOTIOJFOCHBIX POTOPOB M3MEPEHHUE MPOU3BOMUTCS IS KAXKIOTO
MOJIIOCA B OTJCIBHOCTH MM IONAPHO

Pesucrop raiieHus 1oJ1st, |CONpOTHBIICHHE HE JODKHO OTJIHYaThCs OT JAaHHBIX 3aBOJa-
peocTaThl BO30YKICHUS usroropurens 6osee yem Ha 10%

6. V3mMepeHne cCONpOTHBICHUS OOMOTKH POTOpa NMEPEMEHHOMY TOKY MPOMBIIIIEHHON YacTOTHI.
[IponsBoauTcs Al TeHEPaTOpOB MOMIHOCTEIO Oomee 1 MBT. M3Mmepenue crnemyer MpoM3BOANTE TpU
HanpsbkeHnd He 6onee 220 B Ha Tpex-4eThIpex CTYNMEHSAX YacTOT BPAILCHH, BKJIIOYasi HOMUHAIBHYIO,
a TAaKXX€ B HCIIOJABMXXHOM COCTOSHHUU. I[J'lﬂ ABHOIIOJIFOCHBIX MallWH MNPU HEU3O0JHMPOBAHHBIX MCCTax
COCJIMHEHUH B HENOABIKHOM COCTOSHMM HW3MEpPEHHE IIPOM3BOJMTCS JUIsI KaXIOro IoJroca B
OTIENBFHOCTH WK TomnapHo. OTKIOHEHWS M3MEPEHHBIX 3HAYEHHH OT JAHHBIX 3aBOJIA-M3TOTOBUTEIL
WIIH OT CPEAHEr0 COMPOTHUBIICHHS MOJIOCOB JODKHBI HAXOIUTHCS B IIpeesiaX TOYHOCTH U3MEPEHUSI.

7. V3mepeHune BO3IYLIHOTO 3a30pa MEXY CTaTOPOM M pOTOPOM TeHeparopa. Eciu mHCTpyKuusMu
Ha TEHepaTopbl OTJENBHBIX THUIIOB HE MPEAYCMOTPEHBI Oojee >KECTKHE HOPMBI, TO 3a30pbl B
JIUaMeTPaIbHO IPOTHUBOIIONIOKHBIX TOYKAX MOTYT OTIMYATRCS IPYT OT Apyra He Ooee uyeM:

Ha 5% cpenHero 3HaveHHs (PaBHOTO MX MOJNycymMMe)- uisi TypOorenepaTopoB 150 MBT u Bbitie ¢
HENOCPCACTBCHHBIM OXJIAXKJACHHUEM ITPOBOAHUKOB,

Ha 10% - 11 OCcTaNIbHBIX TypOOreHEepaTOPOB;

Ha 20% - 1711 THAPOTEHEPaTOPOB.

W3mepenne 3a30pa y SIBHOMOJIIOCHBIX MAIIWH IIPOU3BOIHUTCS O] BCEMH ITOIIOCAMHU.

8. IIpoBepka U WCIBITAHUE CHCTEMBI BO30YKAeHUs. [IpoBepKy M HCHBITAHUE 3JIEKTPOMALIMHHBIX
BO30yAMTENEH CleayeT Mpou3BOAWTh B coorBercTBum ¢ 1.8.14. IlpoBepka W uCHBITaHUE
MONYTIPOBOHUKOBBIX ~ BBHICOKOYACTOTHBIX ~ BO30OYIOHWTENEH TPOM3BOIATCS B  COOTBETCTBHU C
WHCTPYKIHEH 3aBOJa-N3TOTOBUTEIIS.

9. OmnpezieneHue XapakTEPUCTUK TeHepaTopa:

a) tpexdaznoro K3. XapakrepucTuka CHUMAeTCs INpPH W3MEHEHMH TOKa J0 HOMMHAIBHOTO.
OTKIIOHEHHUS OT 3aBOJICKOM XapaKTEPUCTHKH JOJDKHBI HAXOAUTHCS B MIpeesiaX TOUHOCTH U3MEPEHUSI.

CHMKEHHE W3MEPEHHOM XapaKTEepUCTHKH, KOTOpPOE TMPEBBIIAET TOYHOCTh H3MEpPEHHs,
CBUACTCIILCTBYCT O HAJIMYUH BUTKOBBIX 3aMBIKaHHUH B O6MOTK€ potopa.

Y reHeparopos, paboTaromux B Ooke ¢ TpaHcopmaropom, cHUMaeTcs Xxapakrepuctuka K3 Bcero
Omoka (C yCTaHOBKOW 3aKOPOTKH 3a TpaHCHOPMATOpOM). XapaKTEPUCTUKY COOCTBEHHO TeHEpaTopa,
paboraromiero B 00Ke ¢ TpaHC(HOPMATOPOM, JIOMYCKAETCSl HE OMPEACIIATh, €CJIH UMEIOTCSI IPOTOKOJIBI
COOTBETCTBYIOIIUX HCITBITAHUM Ha CTEH/EC 33BOHOB-H3FOTOBHTeﬂeﬁ.




VY CHHXPOHHBIX KOMIICHCATOPOB 0€3 Pa3srOHHOIO JABHTraTessl CHATHE XapaKTEPUCTUK TpeX(azHOTo
K3 npousBoautcs Ha BEIOETE B TOM CITydae, €CJIM HE UMEETCsl XapaKTePUCTUKHU, CHATOW Ha 3aBOJIC;

0) xosocroro xona. [TobeM HaMpPsKEHHSI HOMUHAJIBHOW YaCTOTHI HA XOJIOCTOM XOJy TPOU3BOUTh
1o 130% HOMHHAIBHOTO HAINPSDKEHHS TYpOOTeHEPaTOpOB M CHHXPOHHBIX KOMIIEHCATOpOB, 0 150%
HOMUHAJILHOT'O HANpPsDKEHUS THAPOreHepaTopoB. JlOmyckaeTcss CHUMATh XapaKTEPUCTHKY XOJIOCTOTO
xoJa Typ0O- M THAPOreHEepaTopa J0 HOMHUHAIHHOTO TOKAa BO30Y)KICHHS IPH MOHWKCHHOW 9acTOTE
BpAIllEHHsI TeHEpaTOpa MPH yCIOBHH, YTO HAMpPsIKEHHE HA 0OMOTKe craropa He OyJeT MpPeBOCXOIUTh
1,3 HOMHUHANBHOrO. Y CHHXPOHHBIX KOMIIGHCATOPOB pa3pelliaeTcs CHUMATh XapaKTepHCTHKY Ha
BbIOere. Y reHepaTropoB, pabOTAOMMX B OJIOKE ¢ TpaHCPOpPMATOpAMH, CHUMAETCS XapaKTePUCTHKA
XOJIOCTOT'0 XO0na OJIOKa; MpH 3TOM TEHepaTop Bo30yxkmaeTcs a0 1,15 HOMHHAIBHOTO HATPSIKCHUS
(orpanmumBaercs TpanchopMaTopoM). XapaKTePHCTUKY XOJIOCTOTO XOJa COOCTBEHHO T'eHepaTopa,
OTCOEIMHEHHOTOo OT TpaHcdopmaropa 0J0Ka, JOMYCKAeTCsl HE CHUMATh, €CIIM MMEIOTCS MPOTOKOJIBI
COOTBETCTBYIOIIUX HUCHBITAHUN Ha 3aBoje-usroroBurene. OTKIOHEHHE XapaKTEPUCTHKH XOJIOCTOTO
X0J1a OT 3aBOJICKOW HE HOPMHUPYETCS, HO TOJDKHO OBITH B IPEIEIax TOYHOCTH H3MEPCHHS.

10. UcnplTanue MeXTyBUTKOBOM W30MAIMH. VIcIBITaHWE CIIeAyeT MPOW3BOIUTH IOIHEMOM
HAIpPsDKEHUS] HOMHHAIIBHOM 4acTOThI TeHepaTopa Ha X0JIOCTOM XOJy JI0 3HAYEHHs, COOTBETCTBYIOLIETO
150% HOMHMHAJIBHOTO HampsDKEHHs craropa ruuporeHeparopos, 130% - TypOoreHepatopoB u
CHUHXPOHHBIX KOMIIEHCATOpoB. i1 reHepaTopoB, paboTarmommx B OJIOKe ¢ TpaHC(HOPMATOPOM, - CM.
ykazanuss 1. 9. Ilpu 23TOM chexyeT MpPOBEPUTh CHMMETPUIO HAmpsDKeHHd 1o Qasam.
[IpofOMmKUTEIPHOCT  WCHBITAHHUST TMPH  HAauOOJbIIEeM HampsHkeHuH - 5 MuH. McnbiTanue
Me)K[lyBHTKOBOﬁ H30JIAIUN PEKOMEHAYCTCA MPOU3BOAUTE OHOBPEMECHHO CO CHATUEM XapPAKTCPUCTUKU
XOJIOCTOTO XOAa.

11. Wsmepenwe BuOpammu. BuOpamus (ynBoeHHas aMmIDMTyna KoJeOaHUI) MOMIINITHIKOB
CHHXPOHHBIX TEHEpaToOpOB M KOMIIEHCATOPOB, M3MEpEeHHas B TpeX HampaBieHusix (Y
TUAPOTCHEPATOPOB BEPTUKAJIHLHOI'O MCIOJHECHUSA TPOU3BOAUTCA U3MEPECHUE Bn6paunu KpPECTOBUHBI CO
BCTPOCHHBIMH B HEE HAIPABJISIONAMHE MTOIIMITHUKAMHE), H UX BO30YAHUTENEH HE HOJDKHA MPEBEINIATh
3HAaYCHUH, MPUBEICHHBIX B Ta0I. 1.8.5.

Tabuuna 1.8.5. Hanbonbmas romycrumas BuOpanust
NMOJIIMITHUKOB (KPEeCTOBUHBI) CHHXPOHHBIX F¢HEPATOPOB,
KOMIICHCATOPOB U UX BO30yauTe e

HomuHanbHas 4acToTa BpalieHust poTopa, MUH ~' | 3000% ] 1500-500%* | 375-214 | 187 | Jlo 100

Bubpauus, Mkm 40 70 100 150 180

* Jlnst reHepaTopoB 0;10k0B MoutHOCTEIO 150 MBT 1 6onee Bubpamus He JOKHA NpeBbIIaTh 30 MKM.

-1
**J171s1 CHHXPOHHBIX KOMIICHCAaTOPOB C 4acTOTOH BpareHus: poropa 750-1000 MuH  BHOpamus He JOJDKHA
npeBblaTh 80 MKM.

12. TIpoBepka 1 UCTIBITAHUE CUCTEMBI OXJIaXAeHHUA. [IpOM3BOIATCS B COOTBETCTBUU C HHCTPYKIUEH
3aBOJa-U3TOTOBUTENS.

13. IlpoBepka M HCHBITAHHE CHUCTEMBl MaciOCHaOkeHus. lIpom3BOIATCS B COOTBETCTBHH C
MHCTPYKIHEH 3aBOJIa-N3TOTOBUTEIS.

14. TlpoBepka W30JSLMYU MOJIIUITHUKA NpU pabore reHepartopa (kommeHcatopa). IIponsBonurcs
MyTeM H3MEPEHHsl HANpsDKeHUS MEXTy KOHIIAMH Bajla, a TaKkke Mex1y (QyHIaMeHTHOW IUIMTOH M
KOPITyCOM HM30JIMPOBaHHOTO MommunHuKa. [Ipn 3ToM HampsbkeHne Mexny (pyHIaMEHTHOW IUTMTOH M
HOJIINITHUKOM JIOJDKHO OBbITh HE OoJsiee HAaNpsDKEHHMs MEXIy KOHLAMM Bayia. Paznnume Mexnmy
HarnpspkeHusiMH Oosiee yeM Ha 10% ykasbIBaeT Ha HEMCIIPaBHOCTD U3OJISILIUH.

15. Hcneiranue reHeparopa (KomIieHcaTopa) TMoJ Harpy3koil. Harpyska onpenensercs
MPaKTHYECKUMH BO3MOKHOCTSMH B TIE€pHOJ] NPUEMO-CAATOYHBIX HCIbITaHui. Harpes cratopa mpu
JAHHOHN Harpy3Ke J0JDKEH COOTBETCTBOBATH MACIIOPTHBIM JAHHBIM.

16. M3mepeHue OCTaTOYHOrO HAIpsDKEHHs reHepaTtopa npu oTkiaroueHnu AI'Tl B memm poropa.
3HayeHUEe OCTATOYHOIO HAIPSIKEHUsI HE HOPMUPYETCS.

17. OnpeneneHne WHIYKTUBHBIX CONPOTHBIICHUH M MOCTOSHHBIX BPEMEHHM ITeHeparopa. 3HaueHHs
WH/yKTUBHBIX CONPOTHBIICHUI U MTOCTOSHHBIX BPEMEHU HE HOPMHUPYIOTCSL.

MAIIMWHBI NIOCTOAHHOI'O TOKA



1.8.14. MamuHbl MOCTOSIHHOTO TOKa MomHocThio g0 200 kBT, HanpsbkenueMm 1o 440 B crnenyer
WCIBITHIBATh O 1. 1, 2, 4, B, 8; BCce OCTaJIbHBIC - JOMOJHUTEIBHO MO M. 3, 4, a, 5 HACTOSIIETO
naparpada.

Bo30yaurenn CHHXPOHHBIX T€HEPATOPOB M KOMIIEHCATOPOB CJIEAyeT WCHBITHIBATH MO 1. 1-6, §
HacTosIIero naparpada.

Wzmeperue mo m. 7 Hacrosimero maparpada clieayeT Mpou3BOAUTH TS MAIIWH, MOCTYITMBIINX Ha
MECTO MOHTa)ka B pa300paHHOM BHJIE.

1. Onpenenenre BO3MOKHOCTH 0€3 CYIIKM MallMH HOCTOSHHOTO ToKa. CieayeT MpoOM3BOAWTH B
cooTBeTcTBUU € paza. 3 "Onexkrpudeckue MamuHbl" CHull 3.05.06-85. "Dnexkrpudeckue ycrpoiicta"
T'occrpos Poccun.

2. H3mepeHue COMPOTHBICHUS W3OMSAMUHA. I3MepeHHe CONMpPOTHBICHHUS W30JAIUA OOMOTOK
OTHOCHUTEIIBHO KOpIyca H OaHZaXeH MAaIIMHBI, a TakkKe MEeXIy OOMOTKaMH IIPOU3BOAUTCS
MEraoMMETPOM Ha HanpspkeHue 1 kB.

ConpoTHBICHHE U30JSIHA JOJDKHO OBITh HE HUAXKE:

MEXIy OOMOTKAMH W KaXXITOH OOMOTKH OTHOCHTENBHO Kopiryca mpu Temmeparype 10-30°C 0,5
MOw;

Oanpaxel sikops (KpoMe Bo30yAnTeNel) He HOPMHUPYETCS;

Ganpaxeit sikops Bo3Oyaurens 1 MOwm.

3. HcnblTaHue U30JISIUMMA MOBBIIEHHBIM HANpsDKEHUEM IPOMBIIUIEHHOW 4YacToThl. VcnbiTanue
MPOM3BOJUTCS IO HOpMaMm, NpHBeAeHHbBIM B Tabm. 1.8.6. IIpomOIDKUTENBHOCTh TPHUIIOKEHUS
HOPMHPOBAHHOT'O UCIILITATCJIbHOI'O HAIPSY)KCHU A 1 MUH.

Tabéauua 1.8.6. UcnbiTaTesibHOE HANPSIZKeHHe MPOMBILIJIEHHOMH
YacTOThI /I M30/ISIMH MALIUH MOCTOSTHHOI'O TOKA

HcnpiTyemblit 00bEKT XapaktepucTuka sJ1ekTpuueckoit | McnblTaTennbHOE HANpsKEHUE,
MaIlIHHBI kB

OOMoOTKa MamMHBl TOCTOSTHHOTO|HOMHMHAIIBHOE —HAmpspKeHHE 10 1,6UH0M +0,8
TOKa (kpome Bo30ymurenst| 100 B
CUHXPOHHOH MAIINHbI)
MoruHocTh hite} 1 MBH, L,6U,,, +038
HOMHMHAJIBHOE HAIPSDKEHHUE BBILIE
100 B

Momnocts  Bhiie 1 MBHT, LeU,,, +0,8
HOMMHAJIBHOE HAIPSDKEHHE BBIIIE

, HO He MeHee 1,2

100 B
OO6MOTKHN BO30yIUTENS - 8U,.. o He menee 12 1 He
CUHXPOHHOI'0 T€HEpaTopa > i

6ouee 2,8

OOMOTKH BO30yIUTENS - 8U,.. 1o He Metee 1.2
CHHXPOHHOI'O JBUTATEIIA ’ ’
(CMHXPOHHOTO KOMIIEHCATOPA)
banpaxu sikops - 1
Peocrathl u - 1
MTyCKOPETYIUPOBOYHEIC

pe3nucTopsl (UCIBITAaHUE MOXKET
NPOBOJUTBECS ~ COBMECTHO  C
LensIMH BO30Y>K/IeHHS)

4. V3amepenue CONPOTHUBIICHUSI TOCTOSHHOMY TOKY:

a) oOMOTOK BO30YXIeHHs. 3HAUEHHE COIMPOTHBICHHS JODKHO OTJIMYATHCS OT JAHHBIX 3aBOJa-
M3TOTOBUTENS HE OoJtee ueM Ha 2%,

0) OOMOTKH SKOpsI (MEXIYy KOJUICKTOPHBIMH IUTIACTHHAMHY). 3HAYCHUS CONPOTHBICHHUN OJDKHBI
OTJINYATHCS OJHO OT APYyroro He Ooinee yem Ha 10% 3a MCKIIOUCHHEM CIIyYaeB, KOT/Ia 3aKOHOMEPHBIC
KOJIeOaHMs 3TUX BEJIMYMH O0YCIIOBJICHBI CXEMOIl COEIMHEHUS] OOMOTOK;

B) PEOCTaTOB M IIyCKOPEI'YJIMPOBOUHBIX PE3UCTOPOB. M3MmepsieTcss oOIee CONMPOTHBICHHE WU
MPOBEPSETCS IEJOCTh OTMACK. 3HAYEHUS COMPOTHBIICHHS TOJDKHBI OTJIMYATHCS OT JAHHBIX 3aBOJIa-
M3roTOBUTENS HE Ooiee ueM Ha 10%.




5. CHsATHE XapaKTEPUCTHKU XOJOCTOTO XOJla U HCIBITAaHHE BHUTKOBOW wu3oisuuu. [logbem
HaNpsDKEHUsl ClieyeT MPOM3BOAMUTH JIi T€HEpPaTopoB MOCTOSIHHOro Toka 10 130% HOMUHAIBHOTO
HATPSDKEHUS; UI BO30yAUTeNel - 10 HanOOMIbIIero (MOTOJOYHOTO) WIIM YCTAHOBIEHHOTO 3aBOJOM-
M3TOTOBHTENEM HampspKeHus. [Ipu ucnpITaHMK BUTKOBOW M30JISIIMK MAIIMH C YHCIIOM IOJIIOCOB Ooree
YeThIPEX CPEIHEE HAMPSDKCHHE MEXIY COCCTHHMMH KOJUICKTOPHBIMH IJIACTHHAMH JOJDKHO OBITH HE
Bhiie 24 B. [IpooKUTENbHOCTh UCIIBITAHUS BUTKOBOW U30JISILIMM 5 MHH.

OTKIIOHEHHE TONYYCHHBIX 3HAYCHUH XapaKTEPUCTHUKH OT 3HAYCHUH 3aBOJCKONW XapaKTePHUCTHKH
JIOJDKHO HAXOAWTHCS B MPeNeNaXx TOUHOCTH H3MEPEHHS.

6. CHATHE HAarpy304YHOU XapakTepucTuku. Ciaenyer MpOU3BOAUTH IS BO30YIUTeINeH MPU Harpy3Ke
JI0 3HAYCHHUS HE HW)KC HOMHHAIBHOTO TOKa BO30YXIeHHS reHepatopa. OTKIOHEHHE OT 3aBOJICKOU
XapaKTEPUCTHKH HE HOPMUPYETCS.

7. W3mepeHue BO3IYyIIHBIX 3a30pOB MexAy IoytocamMu. Pa3mepbl 3a3opa B AMAMETpPaJbHO
MPOTHBOIOJIOXKHBIX TOYKAX JOJDKHBI OTJIMYATHCS ONUH OT Ipyroro He Oosiee yem Ha 10% cpemnero
pasmepa 3a3opa. [l Bo3Oymuteneit TypborenepaTopo 300 MBT u Goiee 3TO OTIIMYHE HE JOJDKHO
npeBsImaTh 5%.

8. McropiTanne Ha XOJOCTOM XOAy W TOA Harpy3koil. Ompenensercss mpenen peryInpOBaHUSA
YacTOTHI BpAILEHUS] WM HAIPSHKEHUS, KOTOPBIA JTOJDKEH COOTBETCTBOBATH 3aBOJICKMM U MPOCKTHBIM
JTAaHHBIM.

[Ipu pabote moa Harpy3KO# MPOBEPSETCS CTENEHb WCKPEHUS, KOTOpas OLEHHBAETCS IO INIKaje,
MpUBEACHHOM B Tabm. 1.8.7.

Taonuua 1.8.7. XapakrepucTuka HcKpeHusi KOJJIEKTOpa

CrerneHb XapakTepucTHKa CTEIICHU UCKPEHHS CocTosiHiE KOJUIEKTOPa H IIETOK
HCKpPEHHS
1 OTcyTCTBHE HCKPEHUS OTcyTCTBHE TOYEpHEHHs Ha KOJUIEKTOpE M
Harapa Ha IIeTKax
1,25 Cnaboe ToweuHoe wuckpenue moxa|To xe
HeOOJIBLION YacThIO IIETKU
1,5 Crnaboe uckpenue noj Oonpuield yactoio|[losiBIeHne  cnegoB  MOYEepHEHWS — Ha
LICTKH KOJUISKTOpE, JIETKO  YCTpPaHSAEMBIX IIpU

MPOTHPAHHH  TOBEPXHOCTH  KOJUIEKTOpA
OCH3MHOM, a TakXkKe I[OSIBJICHUE CJIE/IOB
Harapa Ha IIeTKax

2 Uckpenne mnox BceM kpaem wietku|[losiBieHne — CIEAOB  MOYECPHEHHS  Ha
TOSIBJISIETCS TOJILKO [IPU|KOJUIEKTOpE,  HE  YCTpaHSIEMbIX  IpH
KPaTKOBPEMEHHBIX TOJYKAX HArPy3KH H|IPOTHPAHUM  IOBEPXHOCTH  KOJUICKTOpA
eperpy3Ku OCH3MHOM, a TaKXe TIOSBICHUAE CIICIOB

Harapa Ha IEeTKax

3 3HauUNTEIHbHOEC HWCKPEHHWE TMOA BCeM|3HAYUTENILHOE MOYEepHEHHE Ha KOJIIEKTOpE,
KpaeM ILETKU C HAJIWYHUEM KPYIHBIX H|HE yCTpaHsieMO€e MPOTUPAHUEM
BBUICTAIOINMUX  HCKp.  JIOMyCKaeTCs|mOBEPXHOCTH KOJUIEKTOpa OCH3MHOM, a

TOJBKO JUIS MOMEHTOB mpsiMoro (0e3|Takie mojrap v pa3pylieHHE IETOK
PEOCTaTHBIX CTYIEHE) BKIIOUSHUS WIIN
peBepcUpOBaHus MAallH, €CJIU IIPU TOM
KOJUICKTOP W IIETKH OCTalOTCS B
COCTOSIHHH, MIPUTOTHOM ULt
JTbHEHIEN paboThI

Ecnu crenenn HUCKpPCHHA CHEIUAJIbHO HE OIOBOPEHA 3aBOAOM-U3IOTOBUTCIIEM, TO IIpU
HOMHWHAQJIBHOM PCKHUME OHA JOJIKHA OBITH HE BBIIIIE 1,5

JIEKTPOJBUI'ATEJIM IEPEMEHHOI'O TOKA

1.8.15. DnexTpoaBUraTeny nepeMeHHoro Toka a0 1 kB ucneITeiBatoTcs no 1. 2, 4, 6, 10, 11.
DIeKTpOoIBUraTeNIM IEPEMEHHOTO ToKa Bbilie 1 kKB ucneiTeiBatores mo m. 1-4,7,9-11.
ITo m. 5, 6, 8 UCTIBITHIBAFOTCS AIIEKTPOABUTATEIH, IOCTYIAIOIINE HA MOHTAX B Pa300paHHOM BHUJIC.



1. Onpenenenre BO3MOXKHOCTH BKIIIOYEHUsI 0€3 CYLIKH 3JIEKTPOIBUraTesIeld HarpshkeHueM Bhlie |
kB. Cnenyer npou3BoauTh B COOTBETCTBUM ¢ pas3A. 3 "Onexrpuueckue mamuusl" CHull 3.05.06-85.
"DnexTporexHnyeckue ycrpoicTra" 'ocerpost Poccum.

2. V3MepeHue CONPOTHUBICHUS W30ANMU. JONMyCTHMbIE 3HAYEHMS COIPOTHUBICHHS H30JILUH
JJIEKTPOJIBUraTeNIel HanpspkeHneM Bbilie 1 KB OKHBI COOTBETCTBOBATH TPEOOBAHUSM MHCTPYKIINH,
yKa3aHHOH B 1. 1. B ocTanbHBIX cilydasx CONPOTHBICHHE H3O0JSALUHM JOJDKHO COOTBETCTBOBATH
HOpMaM, IPUBEICHHBIM B Ta0uI. 1.8.8.

Tao6uuna 1.8.8. lomycTumoe conpoTuBIeHNE H30IAIUH
3JIeKTPO/IBUTaTeJIell TepeMeHHOr0 TOKa

HcnsiTyembIit 00bEKT Hanpsoxenne ConpoTuBIeHUE U30IAIUH
MeraomMMmeTpa,
kB
OobmMortka craTopa HanpspkeHueM 10 | kB 1 He menee 0,5 MOwm npu temneparype 10-
30°C
O6moTKa portopa CHHXPOHHOTO 0,5 He menee 0,2 MOwm nipu temneparype 10-
JJIEKTPOABUIATENS U 3JIEKTPOABUIATENSL C 30°C (momyckaercsi He Hibke 2 KOM mpu
(ha3HBIM pOTOpPOM +75°C wmn 20 xOm mpu +20°C g
HESIBHOTIOJIIOCHBIX POTOPOB)
TepMonHAMKATOP 0,25 He HOpMupyeTtcs
Ilopmunuuku CHUHXPOHHBIX 1 He HOPMUPYETCA (u3mepeHue
SIEKTPOJABUTaTENEl HAMpPsHKEHUEM BBIIIE MIPOU3BOAUTCS OTHOCUTEIIEHO
1 kB (GyHOAMEHTHOH IUIMTHI TPU  ITOJHOCTBIO
coOpaHHBIX MACIOMPOBOJIAX )

3. I/ICHI)ITaHI/le ITOBBIILICHHBIM HaHpﬂ)KeHl/leM l'[pOMl;llIlﬂeHHOﬁ HYaCTOTHI. HpOl/ISBOle/lTCH Ha
MOJTHOCTHIO COOPAHHOM 3JIEKTPOIBUTATEIIE.

UcnrpiTanne 0OMOTKH cTaTopa MPOM3BOTUTCSA TS KaKOoW (pa3bl B OTHENBHOCTH OTHOCHUTEIEHO
KOpITyca MpH ABYX APYTHX, COEANHEHHBIX C KOPITycOM. Y IBHUTraTeliel, He MMEIONINX BBIBOJOB KaXKIOMH
(ha3bl B OTIENBHOCTH, JOMYCKAETCs TPOM3BOAMNTH UCTIBITAHHE BCE OOMOTKH OTHOCHTENILHO KOpITyca.

3Ha4YCHUsT WCHBITATCIFHBIX HANpsOKCHUH mpuBeneHsl B Tabn. 1.8.9. IIpomomkuTernbHOCTH
MPHUJIOKEHUS HOPMHUPOBAHHOT'O UCIIBITATEIIEHOTO HATIPSDKCHUS | MUH.

4. I3mMepeHne COMPOTHBICHHUS TOCTOSTHHOMY TOKY:

a) oOMOTOK cTaTtopa W poropa. [IpoW3BoAMTCS MpH MOIIHOCTH AiekTpozasurarencii 300 kBt u
Oonee.

W3MepeHHBIe COTTPOTUBIIEHUS OOMOTOK Pa3iNUYHBIX (a3 JOIDKHBI OTIMYATHCSA APYT OT APYTa WA OT
3aBOJICKHMX JaHHBIX He Ooyiee ueM Ha 2%;

0) peocTaToB M IYyCKOPEr'YJIMPOBOYHBIX PE3UCTOPOB. M3Mepsiercss oOliee COMPOTHBICHHE WU
MIPOBEPSIETCS LENOCTh OTIAEK. 3HAUEHUE COMPOTUBIICHUS JOJHKHO OTIMYATHCS OT MACHOPTHBIX TaHHBIX
He Ooitee ueM Ha 10%.

5. M3mepeHue 3a30poB MEXIy CTajbl0 POTOpa M craropa. Pa3Mepsl BO3AYLIHBIX 3a30pOB B
JII/IaMeTpaJ'Il)HO HpOTI/lBOHOHO)KHI)IX TOYKaxX HUJIM TOYKaX, C[lBI/lHyTl)IX OTHOCHUTECJIBHO OCHU pOTopa Ha 900,
JIOJDKHBI OTIIMYAThCS He Ooiee yeM Ha 10% cpemHero pasmepa.

Taéumuna 1.8.9. UcnbiTaTelbHOE HANPSKEHHE MPOMBILIVIEHHOH YacTOTHI 1A
3J1eKTPOABUIaTeeil epeMeHHOro TOKa

HcneiTyeMsrii 00bEKT XapaKkTepHucTuKa HUcnpiTarenbHoe HaPsKEHUE,
3JIEKTPOABUTATEIIS kB

OO6mMoTKa cTatopa MomHoCTh Ji(o) 1 MBr, LeU . +0.8
HOMHWHAJIbHOC HAIPAXKCHUEC BBIILEC 1
kB
MommHocts  Beme 1 MBT, LeU,,, +0.8
HOMHUHAJILHOE HampspkeHue 10 3,3
kB
MormuHocTh BBIIIIE 1 MBr, 22U,
HOMHHAIIBHOE HATPSHKCHHUE BHIIIE
3,3 10 6,6 xB




MomHoCTh BBIIIIE 1 MBT, LoU ., +2,4
HOMHHAIBHOE HATPSHKCHHUE BBIIIC
6,6 kB
OO6MOTKa poTOpa CHHXPOHHOTO - 8U o CHCTEMEL 503G
JJICKTPOABUTATEIISA YHACHUA,
HO He MeHee 1,2
OobmMmortka poropa - 1
SNEKTPOIABUTATENST C  (ha3HBIM
poTopoM
Peocrar u - 1
My CKOPETYITHPOBOYHBIN
pe3ucTop
Pesuctop ralIeHus L - 2
CUHXPOHHOT'O
JJIEKTPOIBUTATEIIS

6. M3mepenue 3a30poB B MOIINITHAKAX CKOJBKEHMs. PasMeps! 3a30poB npuBeneHs! B a0, 1.8.10.
7. V3mepeHue BUOpAlMU NOAIINITHUKOB HJIEKTPOIBHUraTels. 3Ha4eHHsI BUOpaIuy, N3MEPEHHOI Ha
KaXXI0M MOJIIMUITHUKE, JOJIXKHBI 6])IT]) He OoJiee 3Ha'-leHPII>i, MMPUBCACHHBIX HUXKE:

50
50

25
100

16,7
130

12,5 u HIDKE
160

CHHXpOHHAS YaCTOTa BpAIleHHs AIEKTPOABUraTeNs, [ 11
Jomyctumast BHUOpaIus, MKM

8. M3mepenne pazbera poropa B 0OCEBOM HANpaBICHUH. [IpOM3BOMUTCS OIS AJICKTPOJBUrATEICH,
UMEIOIINX TTOIIIAITHUKY CKONMbKeHHs. OceBoii paz0er He JOIKEH MPEeBHIIATh 2-4 MM.
9. HcnplTanne BO3AyXOOXJIQAWTENS THIPABIMYECKUM JaBieHHEM. [Iponm3BoAMTCS H3OBITOYHBIM

runpasnuaeckuM naBieHuem 0,2-0,25 Mlla (2-2,5 KFC/CMZ). [ponomkutenbHOCTh UcTIBITAaHUS 10
MuH. IIpy 3TOM HE TOMHKHO HAOIIOAATHCS CHIDKEHHUE JABICHUS WM YTEUKH KUIKOCTH, IPUMEHSIEMOM
IIpU UCIILITAHUU.

10. ITpoBepka pabOTHI NMEKTPOABUTATENS HA XOJIOCTOM XOAY WM C HCHATPYKCHHBIM MEXaHH3MOM.
IIponomKUTENBHOCTE IPOBEPKU HE MeHee | 4.

11. TlpoBepka pabOTHI 3NEKTPOABHTATENs IOA Harpy3koi. llpomsBomuTcs mpu Harpyske,
o0ecrieynBacMOil TEXHOJIOTHYECKHM O0OPYAOBaHHEM K MOMEHTY CIaud B dKCIUTyaTaluio. [Ipu 3Tom
JUIS  JJCKTPOIBUTATENII C  PErYJIHPYEeMOW 4YacTOTOH BpamICHHUS ONPEHCISIOTCS — IpPEHeibl
PeryIUpOBAHMS.

Tadauua 1.8.10. HaubGoabmumii 1omycTUMBbIii 3a30p
B NOAIIUITHUKAX CKOJIbKEHHS 3J1eKTPOABUTraTe el

HomunanbHeri tuametp | 3a30p, MM, TPH YacCTOTE BpamieHus, [
BaJia, MM Menee 16,7 16,7-25 6oiee 25
18-30 0,040-0,093 | 0,060-0,130 | 0,140-0,280
30-50 0,050-0,112 | 0,075-0,160 | 0,170-0,340
50-80 0,065-0,135 | 0,095-0,195 | 0,200-0,400
80-120 0,080-0,160 | 0,120-0,235 | 0,230-0,460
120-180 0,100-0,195 | 0,150-0,285 | 0,260-0,580
180-260 0,120-0,225 | 0,180-0,300 | 0,300-0,600
260-360 0,140-0,250 | 0,210-0,380 | 0,340-0,680
360-500 0,170-0,305 | 0,250-0,440 | 0,380-0,760

CUJIOBBIE TPAHC®OPMATOPBI, ABTOTPAHC®OPMATOPBI,
MACJIAHBIE PEAKTOPBI U 3ASEMJIAIOINUE JYT'OTACAINUE PEAKTOPBI
(AYT'OT'ACAINUE KATYIIKH)



1.8.16. MacnonamnosHeHHbIe TpaHC(HOpPMATOPBI MOIIHOCTHIO 10 1,6 MB-A ucnbIThIBatoTCS 10 1I. 1,
2,4,8,9,11-14.

MacnoHanoJTHeHHBIE TpaHC(HOpPMATOpbl MOIMIHOCTEIO Oomee 1,6 MB-A, a Takke OTBETCTBEHHEIC
TpaHchOpMaTOPbl COOCTBEHHBIX HYXKI AJIEKTPOCTAHIMH HE3aBUCHMO OT MOIIHOCTH HCIIBITHIBAIOTCS B
MIOJIHOM 00beMe, IPelyCMOTPEHHOM HACTOSIINM naparpadom.

Cyxue ¥ 3aloJHEHHbIE COBTOJIOM TpaHC(OPMATOPhl BCEX MOIIHOCTEH HCIBITHIBAIOTCS 1O 1. 1-8,
12, 14.

1. OnpeneneHne ycaoBHi BKIIOUEHUS TpaHchopmaTopos. Cienyer IpOU3BOIUTH B COOTBETCTBHH C
uHcTpykuueit "Tpanchopmartopbl cuiioBble. TpaHCIOpTHPOBaHME, pa3rpy3ka, XpaHEHHE, MOHTaX U
BBOJ B 3Kcruryaranuio” (P 16.363-87).

R
2. N3Mepenne XapakTepUCTUK M30JISHU. JlOTyCTUMBIE 3HAUCHUSI COTPOTHBIICHUS N30sInu ~ o0,

C,/C,,

R I Rs
ko3 dunueHT adcopoumn , TAHT€HC yTJIa AUAIEKTPUYECKHUX ITOTEPh W OTHOIICHHUS

u AC/C peryIaMeHTHPYIOTCS MHCTpYKIMeH no 1. 1.

3. cnpITaHue MOBBINIEHHBIM HAIIPSHKEHHEM NPOMBIIUICHHOH 9acTOTHI:

a) M30JAIMH OOMOTOK BMecTe ¢ BBOJaMH. McmbITaTenbHble HANpSDKEHUS NPUBEAEHBI B TaOIl.
1.8.11. ITpomomKUTENbHOCTD MPUI0KEHNUS HOPMUPOBAHHOTO UCTIBITATEILHOTO HATIPSKEHUS | MUH.

HcnpiTanue TIOBBIMIGHHBIM —HANpsDKEHUEM  MPOMBIIUICHHOM YacTOTHI HM30JSILHH  OOMOTOK
MaCJIOHAMOJIHEHHBIX TPAHC(HOPMATOPOB IIPH BBOJIE B AKCILTYATAIMIO HE 00513aTeNbHO.

HcnblTaHue MOBBIICHHBIM HANPSDKEHUEM IMPOMBIIUIEHHOW YaCTOTHI M30JSILUM OOMOTOK CyXHX
TpaHcopMaTopoB 00s3aTENBHO W IMPOU3BOAMTCS 1O HopMmaMm T1abn. 1.8.11 mns anmapaToB c
o0JIer4eHHoN n3osIHei.

WmmoptHbIe TpaHC()OpPMATOPHI pasperaeTcss UCHBITHIBATh HANPSDKCHUAMH, YKa3aHHBIMH B TaOll.
1.8.11, nmme B TexX ciy4dasx, €CIM OHH HE MPEBBIIAIOT HANPSKCHUSA, KOTOPHIM JaHHBIN
TpaHcdopMaTop ObLI UCIIBITAH Ha 3aBOJIE.

Taéauua 1.8.11. HcnbiTaTeIbHOE HATIPSIKeHHUE NPOMBIIITIEHHON 4aCTOTHI BHYTPeHHeil
U30JISIIIMM CHJIOBBIX MACJOHANOJHEHHBIX TPAaHC(HOPMATOPOB U PEAKTOPOB € HOPMAJILHOIA
u3ossinmeil u TpancopMaTopoB ¢ 00J1er1eHHol n3osinueil (CyXux H MacJIOHATIOTHEHHBIX)

Krnacc Hanpsbkenus | HcnpITarenbHOE HANPSHKEHUE 110 OTHOIICHUIO K KOPITYCY W APYTHM OOMOTKaM,
oO0MoTKH, KB KB, 11 3o
HOpMaJIbHOM o0Jer1eHHon
Mo 0,69 4,5 2,7
3 16,2 9
6 22,5 154
10 31,5 21,6
15 40,5 33,3
20 49,5 -
35 76,5 -
110 180 -
150 207 -
220 2925 -
330 414 -
500 612 -

W3omnsiunsi UMIOPTHBIX TPaHC(POPMATOPOB, KOTOPYIO MOCTABLIMK HCIIBITaJ HANPSDKCHUEM HIKE
ykazanHoro B 'OCT 18472-88, ucnbITeIBaeTCs HANpsKEHUEM, 3HAUEHUE KOTOPOI'0 YCTaHABIMBAETCS B
Ka)XXJIOM ciIydae 0co00.

HcnbiTaTenpHOE HANPsHKEHHE 3a3eMIISIONINX PEaKTOPOB Ha HampsbkeHue 1o 35 kB aHamormvno
MPUBENICHHBIM JUIS TPaHC(OPMATOPOB COOTBETCTBYIOIIETO Kilacca.

W3omnsiumst muHEHHOTO BBIBOAAa 0OMOTKHM TpaHchopMaTopoB kiaccoB HanpsbkeHus 110 kB u Boie,
UMEIOIINX HEMONHYI0 W30JMALIUI0 HelTpamu (WcmeiTaTenbHoe HampspbkeHne 85 u 100 kB),
UCTIBITBIBACTCSl TOJBKO WHAYKTHPOBAHHBIM HANpPSDKEHHEM, a H30JSILUSI HEWTpalu - MPUI0KEHHBIM
HaInpsKeHUEM;

0) M30JSILMHU TOCTYIHBIX CTSKHBIX INMHJIEK, ITPECCYIOIUX KOJIell U SIpMOBBIX Oanok. Vcnblranue
clelyeT MPOU3BOAUTH B Cllydae OCMOTpa aKTUBHOM uacTu. McnbiTarenbHoe HampsbkeHue 1-2 kB.
IIponomKUTETBHOCTD IPUI0KEHHUST HOPMHUPOBAHHOTO UCTIBITATEIBHOTO HAMPSKEHUST | MUH.



4. U3mepeHue CONpOTHBIEHUSI OOMOTOK TIIOCTOSHHOMY TOKy. [Ipom3Boaurcss Ha Bcex
OTBETBJICHUSIX, €CJIM JUIl 3TOro He MoTpedyercsi BbIEMKH cepaedHuka. COINpOTHBIEHHE IOJDKHO
oTn4aThes He Ooree 4yeM Ha 2% OT CONPOTHBIICHUS, MOTYIEHHOTO Ha TAKOM XK€ OTBETBJICHUH IPYTUX
(a3, nnm OT JaHHBIX 3aBOJA-U3TOTOBUTEIS.

5. IlpoBepka ko3dduiuenta tpanchopmanuu. [IpoU3BOIUTCS HA BCEX CTYICHSAX MEPEKITIOUCHHUS.
Koaddunment rpanchopmanmm qomkeH oTandarsest He Oojee yeM Ha 2% OT 3HAUEHMH, TOJTyYeHHBIX
Ha TOM JK€ OTBETBICHMM Ha JApyrux (aszax, wim OT [aHHBIX 3aBOoja-u3roroButens. Jlis
tpaHcdopmaropos ¢ PITH pazuuia mexay xosdduimentamu TpanchopManiy He JODKHA NPEBbIIIATH
3HAYCHUS CTYIIEHU PETYIMPOBAHHUS.

6. IlpoBepka rpymnmbl coeiWHEHUs] Tpex(asHbIX TpaHCHOPMATOPOB M IOJISIPHOCTH BBIBOJOB
onHoda3HbIX TpaHchopmaTopoB. IIpom3BOIUTCS HPH MOHTAXE, €CIM OTCYTCTBYIOT IAcIIOPTHBIC
JaHHBIC WM €CTh COMHEHHMS B JOCTOBEPHOCTH OJTHX [aHHBIX. ['pynma coeauHEeHWil IOJDKHA
COOTBETCTBOBATH MACIIOPTHBIM JaHHBIM U 0603Ha'{eHl/IﬂM Ha IIUTKE.

7. VI3aMepeHHe TOKa M MOTEpPh XOJOCTOrO Xoja. [IpoM3BOAMTCS OJHO W3 M3MEpEHHH, yKa3aHHBIX
HIDKE:

a) TpH HOMMHAIBHOM HampsHKeHUH. V3Mepsercs TOK XOJOCTOrO XoJa. 3HadeHHE TOKa HE
HOPMUPYETCS;

0) nmpu ManioM HanpspkeHud. V3MepeHne Mpou3BOAUTCS C MPUBEICHUEM MOTEPh K HOMHHAIBHOMY
HaTPsDKEHUIO WK 0e3 pUBeAeHNUs (METO]I CPAaBHEHHS).

8. IlpoBepka pabOTHl MEPEKITIOYAIOIIET0 YCTPOWCTBA W CHATHE KPYToBOH auarpaMmsbl. CHsTHE
KPYroBOl IuarpaMMmbl cilelyeT NPOMU3BOIAUTHL HAa BCEX MOJIOKEHHMSIX mepekiatodarens. Kpyrosas
JyarpaMMa He JOJDKHA OTJIMYaThCS OT CHATOM Ha 3aBoje-m3roroBurelsie. [IpoBepky cpabarbiBaHMS
MEPEKIIIOYAIOIIEr0 YCTPOHCTBA M JIABJICHHUS KOHTAKTOB CIEIyeT NMPOU3BOJHUTH COTIACHO 3aBOJCKHM
MHCTPYKIUSAM.

9. UcnpiTanue 6aka ¢ paguaTopaMu TUAPABINYCCKAM JaBJIcHUEM. [IpOU3BOAUTCS THAPABIMYCCKIM
JIaBJICHUEM CTOJIOAa Macyia, BBICOTa KOTOPOTo HaJl YPOBHEM 3aIOJIHEHHOTO PACIIMPUTENS IPUHUMAETCSI:
Ut TpyOuaThIX U riaakux 6axkoB 0,6 M; Is 0akOB BOJHHUCTBHIX, PAJHATOPHBIX WM C OXJIAJUTEISIMH
0,3 m.

IIponomKUTEeTbHOCTh MCIIBITAHUS 3 4 IpH TemmepaTtype Macina He Huxke +10°C. Ilpu ucneitaHNH
HE JIOJDKHO HAOJII0JIaThCs TEUH Macia.

10. TIpoBepka cucTeMbl OXJIaXICHUA. PexXnM mycka U paboThl OXJITaKIAONINX YCTPONCTB JOIDKEH
COOTBETCTBOBATh MHCTPYKIUU 3aBOAA-M3TOTOBUTEIS.

11. IIpoBepka cocTossHUS cuiauKaress. MHIUKaTOPHBIN CUIHMKareab JOJKEH UMETh PaBHOMEPHYIO
royOyro okpacky 3epeH. I3MeHeHue [1BeTa CBUIETENBCTBYET 00 YBIaKHEHNH CHIIMKATeIsL.

12. ®azupoBka TpaHchopMaTopoB. JJOIDKHO UMETh MECTO COBIAIEHHE 10 (hazam.

13. Ucnbiranue tpanchopmaropHoro macia. CBekee Macio Mepel 3aiMBKOW BHOBb BBOIHUMBIX
TpanchopMaTOPOB, MPUOBIBAIONIMX 03 Maciia, JOJDKHO OBITh UCIBITAHO IO MOKa3zaTessaM . 1, 2, 4-12
tabn. 1.8.38.

N3 tpanchopmMaTopoB, TPaHCHOPTUPYEMBIX O€3 Macia, 10 Hadana MOHTaXa CIEAyET IMPOU3BECTH
0TOOp MPOOKI OCTATKOB Macia (co AHA).

DJeKkTpryeckas IMPOYHOCTh OCTaTKOB Macja B TpaHcdopmartopax HampsokeHuem 110-220 kB
JopKHa ObITh He HIKe 35 KB u B Tpancdopmaropax nHanpspkeHneMm 330-500 kB - ve Hipke 45 xB.

Macno u3 TpanchopmaropoB HamnpspkeHneM 110 kB u BBIIIE, TpaHCHOPTHPYEMBIX C MAclIOM, IO
Hadaa MOHTa)ka UCTIBITHIBAETCS 1O TOKa3aTessiM 1. 1-6 u 12 Taba. 1.8.38.

Hcnpitanue mMaciia u3 TpancopMaTopoB ¢ Maccoil Macia 6osee 1 T, NpUOBIBAIOIINX C MACIIOM, ITPH
OTCYTCTBUH 3aBOJICKOI'O IIPOTOKOJIA MCIIBITAHUS Maciia Tepe] BKIIOYEHHEM B paboTy MPOU3BOANTCS MO
mokazaremsim 1. 1-11 Tabm. 1.8.38, a macnma u3 TpaHchopmartopoB HampspkeHuem 110 kB u BrIme,
Kpome Toro, 1o 1. 12 ta6m. 1.8.38.

HcnpiTanue maciia, 3aIMTOro B TpaHcdopmarop, repes BKIIOYSHUEM €ro MOJ HaNpsDKeHUE Mociie
MOHTa)Ka POU3BOAUTCS TI0 MOKa3aressiM 11. 1-6 tabdm. 1.8.38.

[Tpu ncnpITanny Macia u3 TpaacopmaropoB HanpsokerueM 110 kB u BpIme mo mokazaTensm 1. 1-
6 Tabm. 1.8.38 cmemyer mpoW3BOIUTH M M3MEpPEHHE TaHTEHCA yIJia JUAJICKTPUYECKUX HOTeph Macia.
H3mepeHne TaHreHca yrjia JIUAJIEKTPUYECKUX IOTEPh Maciia CIEAyeT IPOM3BOAMTH TaKKe Y
TpaHcopMaToOpoB, MMEIOUIMX IIOBBIICHHOE 3HAYE€HHE TAHI'€HCA YIJIa JMAJIEKTPUYECKHX II0TEPh
W30JIIIU.

Macno u3 TtpancopmaropoB I u II rabaputoB, nmpuOBIBAIOMMX HAa MOHTaX 3alOJHEHHBIMHU
MacjoM, IMOpHU HaJIWYUMU  YJOBJCTBOPAIONIUX HOPMaM nokasareJjiei 3aBOACKOI'0  HCIIbITAHMA,
NPOBEJCHHOTO He Oosee 4eM 3a 6 Mec 10 BKIIOYEHHS TpaHcopmaropa B paboTy, pasperiaercs
WCTIBITHIBATH TOJBKO IO TOKa3aTensM 1. 1 u 2 Tabm. 1.8.38.



14. UcnpiTaHne BKJIIOUYEHHWEM TOJYKOM Ha HOMHHAIbHOE HampspbkeHue. B mpouecce 3-5-kpaTtHoro
BKJIIOUCHUs! TpaHcopMmaropa Ha HOMHHAIBHOE HAIlpsHKEHHE HE JOJDKHBI HMETh MECTO SBIICHUS,
yKa3bIBaIOIHe HA HEYIOBICTBOPUTEILHOE COCTOSHHE TpaHchopMaropa.

TpancdopmaTophl, CMOHTHPOBAHHBIE 110 CXeMe OJI0Ka C TeHepaTOpPOM, PEKOMEHIYeTCs BKIIOYaTh B
CeTh IOILEMOM HaIPSHKEHUS C HyJIS.

15. Ucneitanue BBoaoB. CrenyeT Npou3BOANUTh B cooTBeTcTBUHU € 1.8.31.

16. UcnplTanne BCTPOCHHBIX TpaHc(hOpMaTtopoB Toka. CliexyeT HPOU3BOAUTH B COOTBETCTBHH C
1.8.17.

MN3MEPUTEJIBHBIE TPAHC®OPMATOPBI

1.8.17. W3meputenbHBIE TpaHCPOPMATOPHl WCIBITHIBAIOTCA B 00BEME, MPEIYCMOTPEHHOM
HACTOSIIUM Taparpadom.

1. 3MepeHue conpoTUBICHUS U3OJISIUU:

a) mepBUYHBIX 00MOTOK. IIpomsBoamtcs meraommerpoM Ha HampsbkeHue 2500 B. 3nauenue
COIIPOTHBIICHUS U30JSIIUN HE HOPMHUPYETCSI.

Just TpanchopmaTopoB Toka HanpspkeHneMm 330 kB tuna TOKH-330 uzmepeHue cornpoTHUBICHHS
H30JIAIUN TIPOU3BOAUTCA TIO0 OTACJIBHBIM 30HaM; HIPU 3TOM 3HAYCHHUSA CONPOTHUBJICHUA H3OJIALUN
JIOJDKHBI OBITH HE MCHEE IPUBEACHHBIX B Ta0M. 1.8.12.

0) BropuaHBIX 00MOTOK. [Tpon3BomuTcst MeraommerpoM Ha Hanpspkerne 500 wmu 1000 B.

ConpoTHuBIeHHE H30SIIUN BTOPUYHBIX OOMOTOK BMECTE C IOACOEAMHEHHBIMH K HHMM LEMSIMU
JIOJDKHO OBITh He MeHee 1 MOwm.

2. l3mepeHue TaHreHCa yrjla JUAJIEKTPUYECKHX TIOTEph M30IAUuH. I[IpomsBomurcs uis
TpaHchopMaTopoB Toka HanpspkeHHeM 110 kB u BbIe.

Taoauna 1.8.12. HanMeHnsb11ee fonycTuMoe CONPOTUBJICHHE M30JISIIIMU NTEPBUYHBIX 00MOTOK
TpancopmaTopos Toka THna TOKH-330

N3mepsieMblil y4aCTOK U30JISUU ComnpoTuBieHue
3o, MOM
OCHOBHas1 U30JISIIMS OTHOCUTENILHO MPEIIOCICIHEH 00KIaIKu 5000
W3mepuTenbHbIi KOHAEHCATOP (M30IISLHSL MEKAY MTPEANocIeJHEN 1 3000
MOCIICHEH 0OKITaIKaMH )
Hapy:xHbrif ci10ii mepBHYHON OOMOTKH (M30JISIIKS OCIETHEH OOKIIaIKN 1000
OTHOCHUTEJILHO KOpITyca)

TaHreHc yriaa IUAICKTPUYECKAX TOTEPh H3OJAIUH TPaHC(HOPMATOPOB TOKA IMPH TEMIEpaType
+20°C He nOoJDKeH MPEeBHIIAaTh 3HAYECHHH, TIPUBEACHHBIX B Tabm. 1.8.13.

3. McnplTaHKE TIOBBIIICHHBIM HAIPSYKCHUEM POMBIIIICHHONW YaCTOTBI:

a) M30JIALHUS TIEPBUYHBIX OOMOTOK. McmbITanue sBisieTcss 00s3aTeNIbHBIM i TpaHc(hopMaTopoB
TOKa ¥ TpaHchopMaTOpoB HampsbkeHus A0 35 kB (kpome TpaHC)OpPMATOPOB HANPSHKCHHS C
0CJTa0JICHHOM M30JISAIIUEH OJTHOTO U3 BBIBOIOB).

Tab6mna 1.8.13. Hau0ob1mmii oMy cTHMBII TAHTeHC YI/1a AUIIeKTPHYECKUX N0TePb
H30JISI0MH TPAHCHOPMATOPOB TOKA

HaumMeHoBaHue HCIIBITYEMOT0 00bEKTa TaHreHc yria AU3IeKTpHUECKUX MoTepb, %o, MPH
HOMHMHAJIBHOM HaNpsDKCHUHU, KB
110 150-220 330 500
MacioHaIoJHeHHbIE TPaHC(HOPMATOPhI TOKA 2,0 1,5 - 1,0

(OocHOBHAS U3OJIALM)
Tpanchopmarops! Toka Trna TOKH-300:

OCHOBHASI H30JIALHMS OTHOCUTEIIBHO - - 0,6 -
MIPEeANoCIeTHEeN 00KIaIKu

W3meputenbHbIi KOHIEHCATOP (M30IISLUSA MEXKIY - - 0,8 -
NpEeATIOCIeaHeH 1 moceIHel 00KIIaIKaMHu)

Hapy>xHbrif cioii mepBuaHON OOMOTKH (M30JIALIAS - - 1,2 -

nocyeHe 00KIIaIKi OTHOCHTENIBHO KOPITyca)




3HAYCHUST UCTIBITATSIILHBIX HAMPSHKCHUN JJIST M3MEPHUTEIBHBIX TPAaHC()OPMATOPOB yKa3aHbI B TAOJI.

1.8.14.

Taonuna 1.8.14. UcnpiTaTeIbHOE HANIPSIKEHUE MPOMBINIJIEHHOH YacTOTHI A5l
U3MepHTeJbHBIX TPaHC(OPMATOPOB

HcnonaeHne U30JIsmun HUcneiTarensHoe HanpsbkeHue, KB, mpu HOMUHAIBHOM
HU3MEPUTEITBHOTO HanpsbkeHuu, KB
TparchopMaTopa 3 6 10 15 20 35
Hopmanbshas 21,6 28,8 37,8 49,5 58,5 85,5
OcnabnenHas 9 14 22 33 - -

[TpoIOKUTENBHOCTh  HPUIOKEHUS] HOPMUPOBAHHOTO — UCIHBITATEIBHOTO  HAMPSDKEHMS: Ul
TpaHcopMaTopoB HampspkeHHs 1 MUH; aJsi TpaHC(HOPMATOPOB TOKA C KEPaMUYECKOH, KUAKOH I
OyMaXHO-MaciIsIHOM w3oisiumed | MuH; Juis TpaHc(hOpPMATOpPOB TOKA C HW3OJSIIMEH W3 TBEPABIX
OpPTaHWYECKUX MaTepHasioB MM KaOEIbHBIX Macc 5 MUH;

6) wM30MAIMM BTOPUYHBIX OOMOTOK. 3HAUCHHE HCIIBITATE]IHOTO HAMPSKCHUS OIS HM30JILHUU
BTOPUYHBIX 06MOTOK BMECTE€ C IMNPUCOCAMHCHHBIMM K HHM HOCEIAMH COCTaBJIACT 1 KkB.
[TporomKUTEIBHOCTD IPUIIOKEHNST HOPMUPOBAHHOTO UCTIBITATEIBHOTO HAMPSDKEHHS | MUH.

4. W3mepeHwe TOKa XOJIOCTOTO Xona. IIpowsBommTcst UId KacKaiHBIX TpaHC(HOpMATOpoB
HanpsbkeHreMm 110 kB u Bblllle HAa BTOPHUYHONW OOMOTKE IMPH HOMHHAJIHHOM HAMPSIKCHUH. 3HAYCHHE
TOKa XOJIOCTOTO X0J[a HE HOPMHUPYETCSL.

5. CHATHE XapaKTepHCTHK HaMarHWYMBaHUS MarHUTONPOBoJa TpaHchopmaropoB Toka. Cremyer
MPOM3BOANTH TPH HM3MEHEHHH TOKa OT HYJIS JI0 HOMUHAJIBHOTO, €CIHM JUIA 3TOro He Tpedyercs
Hanpspkerue Beie 380 B. [lns TpaHchopmMaTopoB TOKa, IpeAHAa3HAYESHHBIX Ul MUTAHHUS YCTPOHCTB
peneiiHON 3alUThl, aBTOMAaTHYECKUX aBapUHHBIX OcHMLIOrpadoB, GpUKCHpYIOMUX MPUOOPOB H T. II.,
KOr/1a He0OXOJMMO IPOBEICHUE PAacUeTOB MOrPEIIHOCTEH, TOKOB HebalaHca U JIOIyCTUMOM Harpy3Ku
MPUMEHHUTENBHO K YCIOBUSAM TPOXOXKACHUS TOKOB BBIIIE HOMHHAJIBHOTO, CHATHE XapPAaKTEPUCTHK
MPOMU3BOAUTCA NPH W3MEHEHMHM TOKa OT HyJId A0 TaKOro 3HAYEHWs, MPU KOTOPOM HAuMHAETCS
HaCBbIIICHUE MarHuTOIIpoBoOaa.

Ilpn Hanuuuum y OOMOTOK OTBETBJICHMH XapaKTEPUCTHKH CIIEyeT CHUMaTh Ha pabodyem
OTBETBJICHUH.

CHsTbIE XapaKTEPUCTUKU COIMOCTABISIOTCS C THIIOBOI XapaKTEPHCTHKON HaMarHMYMBAHUS WM C
XapaKTCPUCTUKaMU HaMaroHninuBaHUs APYTUX OAHOTUITHBIX UCTIPABHBIX TpaHC(bOpMaTOpOB TOKa.

6. IIpoBepka MONSIPHOCTH BHIBOAOB (Y OJHO(A3HBIX) WM TPyNbl coequHeHus (y TpexdasHbIX)
M3MEpHUTENBHBIX TpaHc(opmaropoB. [Ipon3BoauTcs NMpuU MOHTaXe, €CIM OTCYTCTBYIOT IACIIOPTHBIC
JaHHBIC WM €CTh COMHEHHS B JOCTOBEPHOCTH 3THX HaHHBIX. IloNApHOCTE M Tpynma COeANHEHUH
JOJKHBI COOTBETCTBOBATH MACIIOPTHLIM JaHHBIM.

7. Wsmepenue koadduimenta TpaHchopManuud Ha BCEX OTBETBIECHUWAX. IIpomsBoxutes uis
BCTPOEHHBIX TpaHC()OpMATOPOB TOKA M TPaHC(HOPMATOPOB, MMEIOIINX IEPEKITIOYAOIEe yCTPOHCTBO
(Ha Bcex TMOJIOKEHHUSIX Mepekirouatesis). OTKIOHEHHE HAMIECHHOro 3HadeHHs Kod(QHUIMEeHTa OT
MacrnopTHOIro JOJIKHO 6])ITI) B IIpeJicjiaX TOYHOCTH U3MEPCHUS.

8. H3mepeHue conpoTHBIICHHS OOMOTOK IOCTOSHHOMY TOKY. [Ipom3BoamTCst y TepBHYHBIX
00MOTOK TpaHcopMaTOopoB TOKa HampspkeHHeM 10 kB u Bbllle, HMEIOMHX TEPEeKIIFOYArONIee
YCTPOHCTBO, M y CBA3YIOIIMX OOMOTOK KacKaJHbIX TpaHc(OpMaTopoB HamnpspkeHus. OTKIOHEHHe
HN3MEPCHHOI'0 3HAYCHUSA COIPOTUBJICHUA 06MOTKI/I OT MACIOPTHOI'0 HUJIX OT CONPOTHUBJIICHUA O6MOTOK
Ipyrux (a3 He JOJDKHO MpeBbImaTh 2%.

9. Ucneiranue tpancdopmaropHoro macia. IlponsBoanTes y M3MEPHUTENBHBIX TpaHC(HOPMATOPOB
35 kB u BbIme cormnacHo 1.8.33.

Jlist M3MepUTENbHBIX TpaHC(HOPMATOPOB, HMMEIOLIMX IIOBBIILIEHHOE 3HAUYEHHWE TaHTeHca Yria
JIMAJIEKTPUYECKHX ITOTEPh U30JIALUH, CIIelyeT ITPOM3BECTH UCTIBITaHue Maciia 1o 1. 12 tabm. 1.8.38.

Y MacI0HAINOIHEHHbBIX KaCKaIHBIX H3MEPUTEIBHBIX TPAHC(POPMATOPOB OIIEHKA COCTOSIHMS Macia B
OTAETBHBIX CTYNEHAX IPOU3BOJUTCS IO HOPMaM, COOTBETCTBYIOUIMM HOMHHAJIBHOMY pabouemy
HaNpsOKEHUIO CTYNEeHHU (Kackaza).

10. UcnbiTanne eMKocTHBIX TpaHchopmaTopoB HanpspkeHus tuna HJE. ITpousBoanTes coriacHo
MHCTPYKIINH 3aBO/IA-U3TOTOBUTEIIS.

11. HcnoblTaHue BEHTHWIBHBIX pPa3psSaHUKOB TpaHchopMaTopoB HampspkeHuss tuma HJIE.
ITpousBoautcs B cooTBeTcTBUU C 1.8.28.




MACJIAHBIE BBIKJIIOYATEJIA

1.8.18. MacnsHbple BBIKIIOYATENIA BCEX KJIACCOB HANPSHKCHUS UCIBITHIBAIOTCS B 00BEME,
MIPEeIyCMOTPEHHOM HACTOSIINM Taparpadom.

1. I3mepeHne cConmpOTHBIICHUS U30JISIIIAH:

a) TOJBIKHBIX W HAMPABIAIOIMIMX YacTed, BBHINOJHEHHBIX M3 OPraHMYECKUX MaTepuasoB.
IIpousBoautcs MmeraoMMeTpoM Ha HampspkeHue 2,5 kB.

ConpoTuBieHre N30IAIUA HE JOIDKHO OBITh MEeHEee 3HAYCHHH, IPUBEICHHBIX HIDKE!

HomuHaneHoe HanpsikeHue BBIKITIoUaTens, kB 3-10 15-150 220-500
Conportusnenue usomsiuuu, MOm 1000 3000 5000

0) BTOPMYHBIX MLEMEH, HIEKTPOMATHUTOB BKJIIOUEHHSI W OTKIIOYEHUS W T. 1. [IpomsBomutcs B
coorBeTcTBHH ¢ 1.8.34.

2. UcnsiTanue BBon0B. IIponsBoantcs B coorsercTBuu ¢ 1.8.31.

3. OmeHKa COCTOSHHSI BHYTPHOAKOBOW H3OJAIMU M H30JSIUAN JTyTOTACHTEIBHBIX YCTPOMHCTB.
IIponsBoautcs Ans BeIKMouarene 35 kB ¢ ycTaHOBICHHBIMH BBOJAMH ITyTEM M3MEPEHHUS TaHTCHCA
yrna [ll/ISJ'leKTpI/l‘leCKI/IX HOTepb HU30JIALUN. BHyTpl/I6aKOBa$I N30JIIUsa  IMOOJICKHUT cymKe, €CJIn
M3MEPEHHOE 3HAYCHUE TAHTCHCA B 2 pa3a MPEBBIIIACT TAHTCHC yTia TUIEKTPUICCKUX TOTEPh BBOJOB,
W3MEPEeHHBI TPU TIOJTHOM WCKIIOYEHHH BIUSHUS BHYTPHOAKOBOW W3OJBIIUN TyTOTACHTEIBHBIX
YCTPOHCTB, T. €. 10 YCTAHOBKH BBOJIOB B BEIKITIOYATEIIb.

4. MCHbITaHI/Ie HN30JISLUHU [TOBBILICHHBIM Hal'lpﬂ)KeHI/IeM l'[pOM]:-llIlJ'leHHOﬁ YaCTOTHI:

a) M30JIALUY BBIKITFOYATENICH OTHOCHTEIBHO KOPITyCa WIIM OMOPHOW m30isiiuu. [IponsBoantes uis
BBIKJIIOUaTenel HampspkeHueM A0 35 kB. HcnbltatenbHoe HanpsbKeHUE U1l BBIKIIOYaTeNed
MPUHUMAETCS B COOTBETCTBMHM C JaHHBIMH Tabm. 1.8.15. IIpoaomKuTensHOCTh TPHUIIOKEHUS
HOpMI/lpOBaHHOFO UCIIBITATCIIBHOI'O HaHpH)KeHI/IH 1 MUH;

Tabauua 1.8.15. UcnbiTaTe/ibHOE HANIPSIZKEHUE NPOMBILILJICHHOMI
YacTOThI /ISl BHELIHEH U30/IILMH ANNapaToB

Kiacc HcnbiTarenbHoe HanpsbkeHue, KB, 1uis annapatoB ¢ u3oysnuen
HanpsbkeHus, kB HOPMAaJIbHOM HOpPMAaJIbHOH U3 o0JeryeHHoOM o0seryeHHoMN U3
KepaMUYeCcKOM OpraHuYeCcKHuxX KepaMU4ecKou OpraHUYECKUX
MaTepHaJIOB MaTepHaIOB
3 24 21,6 13 11,7
6 32 28,8 21 18,9
10 42 37,8 32 28,8
15 55 49,5 48 432
20 65 58,5 - -
35 95 85,5 - -

0) M30IALIMM BTOPMYHBIX LeMeil M OOMOTOK 3JIEKTPOMAarHUTOB BKIIOYEHHS W OTKIIIOUCHUS.
3HaueHue ucmbITaTenbHoro HanpspkeHus: 1 kB. TIpogomkurenbHOCTh MPUIIOKEHUS] HOPMUPOBAHHOTO
HCIBITATEIBHOTO HAIPSDKEHHS | MUH.

5. U3MmepeHue cornpoTHUBIEHUS! IOCTOSSHHOMY TOKY:

a) KOHTaKTOB MACJISIHBIX BBIKJIFOYaTeNnel. M3mepsieTcsl CONpOTHBICHHE TOKOBEIYIIEH CHCTEMBI
MOJIFOCA  BBIKJIIOYATEIs] W OTHAENBHBIX €ro 3JEMEHTOB. 3HAau€HHE COINpPOTHBIEHHS KOHTAKTOB
MOCTOSIHHOMY TOKY JOJDKHO COOTBETCTBOBATh JAHHBIM 3aBOJAA-U3TOTOBUTEIS;

0) UWIyHTHUPYIOUIMX pE3UCTOPOB  IYTOTACHTENBHBIX  yCTPOWCTB. V3MepeHHOE
COIIPOTHBIICHHS JOJDKHO OTJIMYAThCs OT 3aBOACKUX JaHHBIX HEe Oosiee ueM Ha 3%;

B) OOMOTOK 3JICKTPOMAarHUTOB BKIIFOYCHHS M OTKJIFOUCHHS, 3HAUYCHHE COMPOTHBICHHNA OOMOTOK
JIOJDKHO COOTBETCTBOBATh JAHHBIM 3aBOJ0B-U3TOTOBUTENEH.

6. VI3Mepenne CKOPOCTHBIX M BPEMEHHBIX XapaKTEPUCTUK BBIKIOUaTenel. M3smMepeHne BpeMeHHbBIX
XapaKTEPUCTHUK MPOMU3BOAUTCS AT BBIKIIOYATEICH BCEX KIAcCOB HampspkeHus. M3mepenue ckopocTu
BKIIFOUCHHA U OTKIIOYCHUA CICAYCT MPOU3SBOAWUTL IJId BeIKIIOYaTeneid 35 xB u BBIINIC, a4 TaKXC
HE3aBHCHMO OT KJlacca HaIpsHKEHUsl B TeX Cilydasx, KOraa 3To TpeOyercs MHCTpyKIMEeH 3aBoja-
M3roToBUTENs. 3MepeHHbIE XapaKTepHCTHKH JOJDKHBI COOTBETCTBOBAaTh JAHHBIM — 3aBOJIOB-
MU3rOTOBHTEJEH.

3HAYCHHUEC



7. V3mepeHue xoJa MOABIKHBIX wyacTed (TpaBepc) BBIKIIOYATENs, BXXKMMa KOHTAKTOB HpHU
BKJIFOUYCHUH, OJHOBPEMEHHOCTH 3aMbIKaHUS W pa3MbIKaHMS KOHTAKTOB. [loiydeHHBlE 3HAYCHMS
JIOJKHBI COOTBETCTBOBATH JTAHHBIM 3aBOZIOB - H3TOTOBHUTEICH.

8. IIpoBepka peryJMpOBOYHBIX M YCTAHOBOUYHBIX XapaKTEPUCTHK MEXaHU3MOB, MPUBOJOB HU
BhIKIIfouarenel. I[lpounsBomurcs B o0beMe M 110 HOPMaM HWHCTPYKLIWI 3aBOJOB-M3rOTOBUTENCH U
MacIOPTOB JUISl K&XKAOTO THIA MPUBO/IA U BHIKIFOYATEIS.

9. IlpoBepka AEHCTBHUS MEXaHHM3Ma CBOOOJHOTO pacuervieHus. [Ipom3BoguTCS Ha ydacTKe Xona
MOJBWXHBIX KOHTAKTOB MPU BBIKIIOYEHUH - OT MOMEHTA 3aMbIKaHHs MEPBUYHON LIEMH BBIKIIOYATEIS
(c yd4eTroM MpoMexyTKa MEXIy ero KOHTaKTaMH, IPOOWBAEMOro NpH CONMKEHHH IOCIEIHUX) 1O
MOJTHOTO BKJIIOYEHUS TOJIOXKEHUs. IIpy 3TOM MOJDKHBI yYUTHIBAaThCs crenuduueckue TpeOoBaHUs,
00yCIIOBIICHHBIE KOHCTPYKIMEH NPUBOAA M OIPEACISIIONINE HEOOXOIMMOCTh INPOBEPKH JEHCTBHS
MEXaHH3Ma CBOOOJHOIO pAacLEIUICHUus] NpH IOJHATOM 0 YIOpa CEpACYHUKE 3JIEKTPOMAarHuTa
BKJTIOYCHUS WU NP HE3aBEACHHBIX MPYXKHHAX (Tpy3e) U T. 1.

10. TIpoBepka HampspKeHus (aBiieHHs1) cpabaThIBaHMs NPHUBOJIOB BhIKIOUaTeneid. [IponsBonurces
(6e3 TOka B TEPBUYHOHN IIETM BBIKIIOYATENS) C IENBIO0 ONpeneeHus (aKTHUSCKUX 3aMedaHuit
HaNpsDKEHUS] Ha 3aXHMMax OJJICKTPOMAarHUTOB IIPUBOJOB MWJIM JABIEHHS CXKAaTOro BO3IyXa
ITHEBMOIIPHUBOJIOB, MPU KOTOPBIX BBIKJIIOYATENN COXPAHSIOT PabOTOCIIOCOOHOCTH, T. €. BBINOJHSIOT
Olepaly BKJIIOYEHUS M OTKIIOYEHHs OT Hayaja 0 KoHma. IIpy 3TOM BpeMeHHbIE M CKOPOCTHBIC
XapaKTEPUCTHKN MOTYT HE COOTBETCTBOBATh HOPMUPYEMBIM 3HAUCHUSIM.

Hanpsoxenne cpabaTeiBaHust OODKHO ObITh Ha 15-20% MeHbIIE HIDKHETO Tmpeaena pabodero
HalpsHKEHUA Ha 3aKMMaXx 3JICKTPOMAariiuToB MPUBOJI0B, a JaBJICHUC Cpa6aTblBaHI/Iﬂ IMHEBMOITPUBO/IOB -
Ha 20-30% MeHbIlEe HIDKHErO Ipejenia pabodero nasieHus. Pab0oTOCIIOCOOHOCTH BBIKIIIOYATENS C
NPY>KHHHBIM TIPUBOJOM HEOOXOIMMO HPOBEPHUTH NMPH YMEHBIICHHOM HATATE BKIIOYAIOUINX HPY>KHH
COTJIACHO yKa3aHHSIM MHCTPYKLUII 3aBOJIOB-U3TOTOBHUTEINEH.

MacsiHble BBIKIIIOYATENIH AOJIKHBI 00€CIeYrBaTh HA/ISKHYIO paboTy NpPHU CIEAYIOIMX 3HAYSHUSIX
HaNpsDKEHUsT Ha 3aKHMax 3JIEKTPOMATrHUTOB MPHUBOJOB: NpU OTKIIOUEeHUU 65-120% HOMUHAIBHOTO;
npu BKIIOUeHNH Beikimtodareneid 80-110% HoMHHANEHOTO (C HOMHHAIBEHBIM TOKOM BKJIIFOUEHHUS 10 50
KA) m 85-110% HOMuHaMBPHOTO (C HOMHHAJIBHBIM TOKOM BKmIoueHHs Ooinee 50 xA). s
BBIKJIFOUATENIEH C IMHEBMOINIpUBOAAMH JHAlla30H HW3MCHCHUA pa6oqero JAaBJICHUA OOJIKCH 6bITl) HE
menee 90-110% HomuHanbHOrO. IIpM yKa3aHHBIX 3HAYCHMSAX HIDKHUX MpeAenoB pabodero
HaNpsDKeHUs (DAaBICHWS) IIPUBOAOB BBIKIIOUaTeNd (0e3 TOKa B TEPBUYHOW IEMH) JOJDKHEI
obecrieunBaTh HOPMUPYEMBIE 3aBOIaMH-U3TOTOBUTEISIMU AJIs1 COOTBETCTBYIOIIMX YCIOBUI BpEMEHHBIE
Y CKOPOCTHBIE XapaKTEePUCTUKH.

11. McnpiTanne BBIKIIIOYATENS] MHOTOKPATHBIMHU BKJIIOUCHHUSMH M OTKJIIOYEHUSIMH. MHOTOKpaTHbIE
onpoOOBaHMSI MAacISHBIX  BBIKJIIOYATelIed TPOW3BOIATCA NPH  HANPSHKEHHMM Ha  3aXKHMax
anexrpoMarauToB: BkiIroueHus 110, 100, 80 (85)% HOMHHAIBHOTO W MHUHHUMAJIHHOM HAIPSKCHUU
cpabatbiBanus; otkiaroueHus 120, 100, 65% HOMHHAIBHOIO M MHHHMAJIBHOM HAMPSHKCHUU
cpabaTbIBaHus.

KonugectBo omepanuii nmpu MOHMKEHHOM U MOBBIIIEHHOM HANPSKEHUAX TOJDKHO OBITH 3-5, a mpu
HOMHUHAJILHOM HampsikeHud - 10.

Kpome Toro, BBIKIIIOUATENH CIEIyeT MOABEPrHYTh 3-5-KpaTHOMY onpoOoBaHMIo B 1ukie B-O (0e3
BBIJICP’)KKH BPEMEHHM), a BBIKJIIOYATENH, NpeJHa3HaueHHbIe Il paboTel B pexume AlIB, tawke 2-3-
KpaTHOMY omnpoboBanmio B mukiax O-B u O-B-O. PaboTa BeIKIIOUaTENs B CIIOKHBIX MUKIAX JOJDKHA
MIPOBEPATHCS TPH HOMHHATIBHOM M TMOHIKEHHOM 110 80% (85%) HOMHHANBHOTO HANpPSOKEHHS Ha
3aXKUMax 3JICKTPOMAarHuToB IMPUBOJIOB.

12. Ucnbitanue TpaHc(hOpPMAaTOPHOrO Macia BhIKIIouaTened. Y OakOBBIX BBIKIIOUATENCH Bcex
KJIACCOB HANpPsDKEHUH HW ManooObeMHBIX BhIKMIodarened 110 kB u BeIIe wucnbpITaHWE Macia
MPOU3BOAUTCS /10 U MOCIIE 3aIMBKU Maclla B BBIKITFOUATENH.

VY Manoo0beMHBIX BbIKIIOUaTenei 1o 35 kB Macio uchbIThIBaeTCS 10 3aJIMBKH B JIyroracuTelIbHbIC
kaMepsbl. McnbiTanre Macia IpOu3BOAUTCS B cOOTBETCTBUU C 1.8.33.

13. VcmieiTanme BCTPOSHHBIX TpaHcopmaTopoB Toka. [IpousBonutcs B cootBeTcTBUU € 1.8.17.

BO3JYIIHBIE BBIKJIIOYATEJIN

1.8.19. Bo3znyuiHele BBIKJIIOYATEIM BCEX KIIACCOB HAINPSDKEHUS! HUCIBITBIBAIOTCS B 00BEMe,
IPeyCMOTPEHHOM HACTOSIIUM Maparpagom.



Ta6umna 1.8.16. Haumenbmee nomycrumoe cOnpoTHBICHHE ONOPHOI H30IAIUH H 30N
NMOJBUKHBIX YACTell BO3AYIIHBIX BhIKJIIOYaTe el

HcnbiTyemblii 00BbEKT ConpotuBienue u3oasinuu, MOM, npu
HOMHHAJIBHOM HaIpsHKEHUH BBIKJIIOUarens, KB
Jlo 15 20-35 110 u BbIIIE
OnopHEII U30JIATOP, BO3AYXOMPOBOI U Tsra (KaxIoe 1000 5000 5000
B OTJCJILHOCTH), H3rOTOBJICHHBIC U3 (apdopa
Tsira, U3roToBIEHHAsI U3 OPTrAHUYECKUX MaTEpUAIOB - 3000 -

1. 3mepeHue conpoTUBICHUS N3OIISIIAN:

a) OTOPHBIX HM30JIITOPOB, M30JIATOPOB TACHUTEIBHBIX KaMep M OTIACTUTENCH M HM30NUPYIOMIHUX TAT
BBIKJIIOUaTee Bcex KiaccoB HampspkeHuil. IIpomsBoauTcss meraoMmeTpoM Ha HampspkeHue 2,5 kB
WJIM OT UCTOYHMKA HAIIPSHKEHUSI BBITPSIMIIEHHOTO TOKA.

B ciywae HEOOXOMUMOCTH HW3MEpPEHHE COMPOTHBICHHUS W30JALWN OMOPHBIX H30JIATOPOB,
M30JIATOPOB TAaCHTENBHBIX KamMep M OTACIHUTENeH CIEeAyeT MPOW3BOAUTH C YCTAHOBKOW OXPAaHHBIX
KOJIell Ha BHEUIHEN I0BEPXHOCTH.

ComnpoTHBIIEHNE N3OJSIINH JIOJDKHO OBITH HE HYDKE 3HAYEHHH, IpUBEICHHBIX B Ta0i. 1.8.16.

0) BTOPHYHBIX IIeTieii, 0OMOTOK 3JIEKTPOMATrHUTOB BKIIOUCHHS W OTKIIOUeHHs. [Ipom3BomuTcs B
cooTBetcTBUH C 1.8.34.

2. WcrnipiTaHne MOBBIEHHBIM HANPSHKEHHEM ITPOMBIIIUIEHHOH YaCTOThI:

a) wm3oiAIMH BEIKIFOUaTeneil. OOs3aTenpHO UIs  BBIKIIOYaTenedl go 35 kB. Omnopayro
1enbHo(GapPOpPOBYI0 H3OIAMIO BBIKIIOYATENEH CIIEAyeT HCIBITHIBATE MOBBHIIICHHBIM HANPSKCHUEM
MPOMBINIICHHON dYacTOThl B COOTBEeTCTBHHM C TaOim. 1.8.17. IIpomomKuTensHOCTh MPHIIOKEHUS
HOPMHUPOBAHHOTO MCIBITATEILHOTO HAMPSDKEHUS 1 MUH.

W3onsiumst  BBIKIIIOYATENIEH, COCTOAIIAsh W3 MHOTORJIEMEHTHBIX H30JISITOPOB, HCIBITHIBAECTCS B
cooTBeTcTBHU ¢ 1.8.32;

0) M30JIIMK BTOPHYHBIX Iereld M OOMOTOK 3JIEKTPOMAarHMUTOB ympamieHus. llpowsBomurcs B
cooTBeTcTBUH ¢ 1.8.34.

3. U3MepeHue conpoTUBIEHUSI HOCTOSHHOMY TOKY:

a) KOHTaKTOB BO3JYIIHBIX BBHIKIIIOYATETCH BCEX KIACCOB HANpPsDKEHUS. V3MEpeHHIO IMOMIJICKUT
COTIPOTHUBIICHUE KOHTAaKTOB K&KIOTO AJIEMEHTA T'aCUTENBFHOW KaMepbl, OTACIHTENd, HOXa M T. I. B
otaenbHOCTH. HamOosbliMe JOMyCTUMBIE 3HAYEHUS CONPOTHMBJICHUS KOHTAaKTOB BO3AYIIHBIX
BBIKJIIOUaTeNei npuseaeHs! B Tabdin. 1.8.17.

0) 0OMOTOK AJIEKTPOMArHUTOB BKIIFOUCHHS W OTKIIOYCHHUS BBIKIIIOYATEICH. Y CTaHABIMBACTCS LIS
Ka)kI0T0 THIIA BEIKITIOYATENEH corsiacHo taou. 1.8.18 miam maHHbIM 3aBOAA-U3rOTOBUTEIS.

B) JenuTeNell HampsHKeHHs M UIYHTHPYIOUIMX PE3UCTOPOB BBIKIIOYATeNd. J[ng HUX HOpPMBI
YCTaHABJIMBAIOTCS 110 ITAHHBIM 3aBOZA-M3TOTOBHUTEIIS.

Tao6auna 1.8.17. Han6oab1ee 1onycTuMoe cONPOTHBIECHUE OCTOSTHHOMY
TOKY KOHTAKTOB BO3YUIHBIX BBIKJIIOUATe/Ieil HA HOMHHAJIBHBIN TOK 2 KA

Tun HowmunaneHoe COIpOTHBIIEHHE KOHTAKTOB, MKOM
BBIKJIIOYATENIS HalpspkeHHe, KB | Bcero KOHTypa | FraCHTeNbHOH | OJJHOTO dJIeMEHTa HOXa OJTHOTO JJIEMEHTa
roJtroca Kamepbl racUTeNIbHON (otmenurens) OTJICJIUTEIS
KaMepbl
BBH-110-6 110 120 40 20 40 20
BBH-154-8 150 160 60 20 60 20
BBH-220-10 220 200 80 20 80 20
BB-500-2000/25 500 500%* - 18 - 18
BBH-35-2 35 60 - - - -

* Jlns BBIKJIIOYATENICH C BO3JYyXOHAIIOJHEHHBIM OTJEIHUTENEM IIPOM3BOMATCS M3MEPEHUS IEePEeXOHBIX
COIIPOTUBJICHUI KOHTAKTOB COCAUHCHUS:

HIMHBI, COSUHSIONIEH TaCUTENBHYIO KaMepy C OTAeNUTeNeM (He TODKHO npeBsimarts 50 MkOMm);

MINHBI, COSUHSIONIEH 1Be OJIOBUHBI OTAENUTENS (HEe TOJDKHO npeBbimaTh 80 MKOM);

Hepexo/ia C aNmapaTHOrO BBIBOAA OTACIUTEINS HA MIMHY, COSAUHSIONIYIO (hIaHIBl oTAenuTeNneil (He DOJDKHO
npessimars 10 MkOwm).




Tadauua 1.8.18. ConpoTuBiieHUe MOCTOSIHHOMY TOKY 00MOTOK
3J1IeKTPOMATHUTOB BO31YILIHBIX BBIK/JIIOYaTE e

Tun BeIKITIOUATEIIS

Coennnenue
AJIIEKTPOMArHUTOB Tpex (a3

Hanpsokenue, B

ConpoTtuBicHue 0OMOTKH,
OMm

BBH-110-6, BBH-154-8,
BBH-220-10, BB-330B,
BB-500, BBM-500M

PaznenurensHoe nim
napauieibHOe
(3NIeKTPOMArHUTHI C
(hopcupoBKoii)

220

110

1-s1 oomotka: 10+1,5; 2-51
obmoTka: 45+2,0; 06e
oOMoOTKH: 55+3,5

1-s1 ooOmoTka: 24+0,05; 2-s1
obmortka: 11,3+0,55;00e
obmotku: 13,7+0,55

4. IIpoBepka XapakTEpHUCTUK BBIKIIOUYATENIS.

XapaKTEpUCTUKU BBIKJIFOYATEILS,

CHATBIC TIIpU

HOMHHAJIFHOM, MHHUMAajJbHOM M MaKCHMAaJIFHOM Pa0OYMX AABJIECHUSIX INPH IIPOCTHIX ONEpALUsIX U
CJIOXHBIX LIUKJIAX, IOJKHBI COOTBETCTBOBATh JAHHBIM 3aBOAA-U3TOTOBUTEIS.

5. IIpoBepka cpabaTbIBaHHS MPUBOJA BRIKIIIOYATENS TIPU MTOHKCHHOM HampspkeHnH. Hanpspxenne
cpabaThIBaHUs AJIEKTPOMArHUTOB YIPaBJIEHUs IPM MaKCHMallbHOM JaBJIeHHH Bo3ayxa B Oakax 2,06

2
MTIla (21,0 krc/cM ) 1omKHO ObITH He OoJiee 65% HOMUHAIBHOTO.
6. HUcnbeiTanue BBIKIIIOYATES MHOTOKPATHBIM BKJIIOYCHHUEM W OTKIHOYCHUECM. KOHI/I‘leCTBO
orepanyil U CIOXHBIX [UKJIOB, BBITIOTHIEMBIX KaXIBIM BBIKIIOYATEIECM, YCTAHABIMBACTCS COTIIACHO

Tabi. 1.8.19.

Taéumuna 1.8.19. KommuecTso onepanmii npu HCcnbITAHAUAX BO3YIIHBIX
BBIKJIIOYATeNIeiil MHOTOKPATHBIMH ONPOGOBAHUSIMHA

HaumenoBanue oneparuii wiu JlaBnenne onpoOOBaHMS BBIKITIOYATEIS Kommaectso
HUKJIa BBIIIOJIHACMbIX
ollepalyii ¥ IUKIIOB
Bxittouenue 1 OTKIIFOUeHHE MuHUMaIbHOE 1aBiIeHHe cpabaThIBaHUS 3
MunnManeHOE pabodee TaBIeHUE 3
HommuuansHoe 3
MakcumanbHoe pabouee 2
Hukn B-O MuHuManbpHOE cpabaTbIBaHUs 2
MunnmMansHOE pabodee * 2
MakcumaiabHoe padbouee * 2
uxn O-B (AIIB ycnerinoe) Munumansraoe s AIIB 2
Homunansroe * 2
Hukn O-B-O (AIIB weycnemHoe) |MunumansHOe s AIIB 2
MakcumanbHOe pabouee 2
* I[OJ'DKHI:I CHUMAThCA OCHUJIJIOIPAaMMBbI pa60T1)1 BBIKJIIOUATEIICH.
7. HcnelTanue  KOHJEHCATOPOB  [EJMUTEICH  HANpPSDKEHWs  BO3AYIIHBIX  BBIKJIIOUYATEIICH.

IIpouseoaurcs B coorBercTBuu ¢ 1.8.27.

8. TlpoBepka xoma sKOpS O3JEKTPOMAarHWTAa YIPaBIEHHA. XOX SKOpS 3JIEKTPOMArHUTOB C

(hopcupoBKOt TOKEH OBITH paBeH 8 -1 MM.

BBIK/IIOYATEJIN HATPY3KHU

1.8.20. ITonHOCTBIO COOpaHHBIH M OTPETYJIMPOBAHHBIN BBIKJIIOYATEIb HArPy3KH HCIIBITHIBACTCS B
o0BeMe, IpeayCMOTPEHHOM HACTOSIIIUM IMaparpadom;
1. M3mepeHue CONpOTHBICHUS H30JIALMH BTOPUYHBIX LENeH M OOMOTOK 3JIEKTPOMAarHUTOB
ynpasienus. [IponzBoaurcs B coorBeTcTBuu ¢ 1.8.34.

2. UcnbITanye MOBBIICHHBIM HaIpsS’)KCHUEM HpOMLIIHHCHHOﬁ YHaCTOTHI:

a) M30JIALMH BBIKITIOUATEIs Harpy3ku. [IpomsBoaurcs B coorBeTcTBUM ¢ Tabm. 1.8.15.;
6) M30IIIMU BTOPUYHBIX LiETeHd M OOMOTOK 3JIEKTPOMArHMTOB ympasineHus. IIpoumsBonutcs B

coorBeTcTBUH C 1.8.34.



3. 3MepeHue conpoTHUBIEHUS IOCTOSHHOMY TOKY:

a) KOHTaKTOB BbIKiIto4aTens. [IponsBoanTCs M3MepeHHe CONPOTHUBIICHUS! TOKOBEIYIIEH CHCTEMBI
NOJIFOCA M KaXKIOW Mapbl pabovnX KOHTAKTOB. 3HAYEHHE CONPOTHBICHHS JODKHO COOTBETCTBOBATH
JaHHBIM 3aBOJIa-U3TOTOBUTEILS;

0) 0OMOTOK 3JIEKTPOMAarHUTOB YIPaBJICHUS. 3HAYCHUE CONPOTHBIICHHUS JOJDKHO COOTBETCTBOBATH
JIAaHHBIM 3aBOJ1a-U3TOTOBUTEIIS:

4. TlpoBepka IeWCTBUS MeXaHW3Ma CBOOOZHOTO pacIerUieHns. MexaHu3sM CBOOOIHOTO
pacueruieHus mposepsiercs B padore B coorBeTcTBuu ¢ 1.8.18, m. 9.

5. IlpoBepka cpabaTbiBaHUsl TPUBOAA IIPHU IOHW)KEHHOM HanpsbkeHuu. [lpomsBomurcs B
coorBercTBuu ¢ 1.8.18, m. 10.

6. lcnplTaHue BBIKIIOYATENIS HAarpy3Kd MHOTOKpAaTHbIM ompoGoBanueM. I[lpowsBomurcs B
coorBercTBuH ¢ 1.8.18, m. 11.

7. Ucnbiranue npenoxpanuteneil. [Iponszsonutcs B coorBercTBuu ¢ 1.8.30.

PASBEJUHUTEJUN, OTAEJIUTEJIN U KOPOTKO3AMBIKATEJIN

1.8.21. TlomHOCTRIO cOOpaHHBIE U OTPETYIUPOBAHHBIC PA3bCOUHHUTENN, OTHEIUTEId |
KOpPOTKO3aMBIKAaTEI BCEX KJIACCOB HANPSDKEHWH MCIBITHIBAIOTCS B 00BEME, NPELyCMOTPECHHOM
HACTOSIIUM Taparpadom.

1. U3MepeHue conpoTUBICHUS U3OIISIUU:

a) MOBOJKOB W TST, BHIITOJHEHHBIX M3 OPraHMYECKHX MaTepuanoB. [Ipon3Bomutcs MeraoMMeTpoM
Ha HanpspkeHue 2,5 kB. ConpoTusieHne U30MSUH JOKHO OBITh HE HIKE 3HAUECHWH, IPUBEACHHBIX B
1.8.18, m. 1, a.

0) MHOTO3JIEMEHTHBIX M305ATOpOB. [Ipon3BoauTcs B coorsercTBHH C 1.8.32.

B) BTOPUYHBIX IIETIEH 1 0OMOTOK 3JI€KTPOMArHUTOB yNpaBieHUs. [IpOM3BOAUTCS B COOTBETCTBHH C
1.8.34.

2. UcnpITanue MOBBIIICHHBIM HalpsH>KEHUEM HpOMbllIlﬂeHHOﬁ YaCTOThI:

a) W3OSILMHM pa3beIUHUTENCH, OTIENHuTeNIed M KOpoTKo3aMblkarened. [IpowsBoaurcst B
cooTBeTcTBHH ¢ Tabd. 1.8.15;

6) M30IIIMU BTOPUYHBIX LETMeH M OOMOTOK 3JE€KTPOMArHMTOB ympaBieHus. IIpoumsBomutcs B
cooTBeTcTBUH C 1.8.34.

3. U3MepeHue conpoTUBIEHUSI IOCTOSHHOMY TOKY;

a) KOHTAaKTHOW CHCTEMBl pa3beIUHUTENICH W oTaenuTenceil HampspkeHuem 110 kB u Bbime.
V3mepeHHble  3HaueHHMs JOIDKHBI COOTBETCTBOBAThb  JAHHBIM  3aBOAOB-U3TOTOBUTENEH  HIIH
npuBeIeHHBIM B Tab. 1.8.20.

Taéauua 1.8.20. HauboJsb1ee 1omycTUMOe COMPOTUBJIEHHE MOCTOSTHHOMY TOKY
KOHTAKTHOM CMCTeMbl pa3beJMHUTE/IeH U OTaeuTe el

Tun pa3benuHuTENSA Homunansaoe Homunaneneiii ok, A | Conpotusienue, MKOM
(oTmenurens) HanpshkeHne, KB
POH3 400-500 2000 200
PJIH 110-220 600 220
OcTanpHbIEe THIILI 110-500 600 175
1000 120
1500-2000 50

0) OOMOTOK JJIEKTPOMArHUTOB YIpaBJICHHUS. 3HAYCHUS COMPOTHBICHUS OOMOTOK JIOJKHBI
COOTBCTCTBOBATH JJAHHBIM 3aBO[lOB-H3FOTOBPITe.HeI>i.

4. V3mepeHne BBITATMBAIOIINX YCWIINI MOJBIKHBIX KOHTAKTOB U3 HETIOBIDKHBIX. [IponsBoauTcs y
pazpeaunuteneil u ornenureneit 35 KB, a B 3JIeKTpOyCTaHOBKaX 3HEPrOCHCTEM - HE3aBHCHMO OT
KJacca HampsbKeHHs. V3MepeHne 3HaueHMsl BBITATHMBAIOIIUX YCHINH IPU 00E3KUPEHHOM COCTOSHUU
KOHTAKTHBIX HOBerHOCTeﬁ JOJDKHBI COOTBETCTBOBATH AAHHBIM 3aBOAA-U3rOTOBUTEIIA, a IIPU HUX
OTCYTCTBUM - JJaHHBIM, ITPUBEICHHBIM B Tabm. 1.8.21.

Tabéauua 1.8.21. HopMbl BHITArHBAIOIIMX YCHIINH MOJABUKHBIX KOHTAKTOB
U3 HeNMOABMIKHBIX (1151 O/IHOTO HOKA) 1151 pa3beIUHUTE el U oTaeanTe e

Tum anmmapata | HomwuHanpHBIH TOK, A | Yceumue, H (xre)




Pa3zbpenuuurenu
PBK-10 3000; 4000; 5000 490-540 (50-55)
PBK-20 5000; 6000 490-540 (50-55)
7000 830-850 (85-87)
PB(3)-20 400 118-157 (12-16)
PB(3)-35 600 137-176 (14-18)
1000 176-225 (18-23)
PJIHA-110 600 157-176 (16-18)
1000 176-196 (18-20)
Otaenurenu
OJI-110M; OJI-150M 600 157-176 (16-18)
OJ1-220M 1000 176-196 (18-20)

Taéauua 1.8.22. HauboJsb1ee 1onycTuMoe BpeMsl OTKJIIOYEHUS OTAeTUuTe el
1 BKJIIOYEHHS] KOPOTKO3aMbIKaTeJei

Tun annapara | Bpewms oTkiroueHns, He 6ojee, ¢
Otnenurenn
O/1-35 0,5
OH-110 0,7-0,9
OA-110M 0,5
OJ-150 1,0
O/1-150M 0,7
OH-220 1,0
OO-220M 0,7
Kopotko3zambikatenu

K3-35 0,4
K3-110 0,4
K3-110M 0,35
K3-220, K3-150 0,5
K3-150M 0,4
K3-220M 0,4

Kpome ykazannbix B Tabia. 1.8.21 HOpM 1u1s pasbenuHNTENeH HApy>KHOH ycTaHoBkH 35-220 kB Ha
HOMUHANBHBIE TOKH 630-2000 A  3aBOIOM-M3TOTOBHTENEM YCTaHOBICHa O0mas HOpMa
BBITATHBAIOIIETO YCHINS Ha apy Jamenen 78,5-98 H (8-10 krc).

5. IIposepka pabdotsl. [IpoBepKy armaparoB ¢ py4YHbIM YIPaBICHUEM CJIEAYET MPOU3BOJIUTH IyTEM
BbinosiHeHUst 10-15 omepanuil BriroueHus W oTkIodeHus. [IpoBepka anmaparoB ¢ AMCTaHLIUOHHBIM
VOpaBICHHEM TPOW3BOAMTCS IIyTEM BBHIIONHEHUS 25 LWKIOB BKIIOYEHUS M OTKIIOYCHHS NpHU
HOMUHAJIFHOM HANPsHKCHUU yTpaBieHHs 5-10 IMHUKIOB BKIIOUEHHS M OTKIIOUEHHS MPH MOHIKEHHOM
10 80% HOMHHAJILHOTO HANPSDKEHUS Ha 3a)KMMax 3JIEKTPOMAarHUTOB (3JEKTPOABUTATENICH) BKIIIOYEHHS
Y OTKJIFOUEHHUSL.

6. OmpeneneHne BpPEMEHHBIX XapaKTePUCTUK. [IpoW3BOOWTCS y KOPOTKO3aMBIKATelIeH MpH
BKITIOYCHUH W y OTIENUTENeH NMpH OTKIIOYCHHHU. VI3MepeHHbIe 3HAa4YeHHs JOJDKHBI COOTBETCTBOBATh
JTAaHHBIM 3aBOJ[a-U3FOTOBUTEIS, a IPH UX OTCYTCTBUU - JAHHBIM, IIPUBEACHHBIM B Ta0JL. 1.8.22.

KOMIUIEKTHBIE PACHIPEJIEJIMTEJBHBIE YCTPOMCTBA BHYTPEHHEN U
HAPYKHOM YCTAHOBKH (KPY U KPYH)

1.8.22. KoMIuteKTHBIE paclpeneluTelbHbIe YCTPOUCTBA TMOCIE MOHTaKa Ha MECTE yCTAaHOBKH
UCIIBITBIBAIOTCS B 00bEMeE, IPEIyCMOTPEHHOM HACTOAIIUM Taparpadom.

Hopmel  ucneitanuit  snementoB  KPY:  MacnsHbpIX — BBIKMIOUaTene, HM3MEpUTEIbHBIX
TpaHcopMaTopoB, BBHIKJIIOYATENIeH HAarpy3KH, BEHTWIBHBIX pa3psAHUKOB, IpPEAOXpaHHUTENEH,
pa3beauHUTENeH, CHIOBBIX TpaHC()OPMATOPOB M TPaHC(HOPMATOPHOTO Macia - TIPHBEICHBI B
COOTBETCTBYIOIINX Naparpadax HaCTOSIIEH ITIaBbl.

1. 3MepeHue conpoTHUBICHUS U3OJISIUU:

a) NepBUYHBIX 1ieriei. [Ipon3BoauTcss MeraoMMeTpoM Ha HanpspkeHue 2,5 kB.



ComnpoTHBIICHUE U30JSILIMK TOJHOCTBIO COOpaHHBIX NepBUuHbIX 1eneid KPY ¢ ycraHoBieHHBIME B
HHX y3JIaM{ U JETalsIMH, KOTOpBIE MOTYT OKa3aTh BIMSHHE HA Pe3yJbTaThl UCIIBITAHUH, TOJDKHO OBITH
He meree 1000 MOwm.

ITpu HEyNOBIETBOPUTEIBHBIX PE3YNIbTaTaX UCIBITAHUI W3MEPEHUE COMPOTUBIICHHS HMPOU3BOIUTCS
MOBJIEMEHTHO, TIPH ATOM COIPOTHUBIICHHE M3O0JISIIIMU KaXIOTO 3JIeMEHTa JODKHO ObITh He MeHee 1000
MOw;

0) Bropuunbix nenei. [IpouszBoantcs meraomMeTpoMm Ha Hampspkerue 0,5-1 kB. CompoTusieHue
M30JLIIMN KaXKIOT0 NPUCOCIUHEHHS BTOPUYHBIX LIENEH CO BCEMH MPUCOCIMHEHHBIMU amlapaTramMu
(pene, npubopaMu, BTOPUYHBIMH OOMOTKaMHU TpaHC(OPMAaTOPOB TOKA M HANPSHKEHHS U T. I1.) TOJDKHO
ObITb HE MeHee 1 MOm.

2. UcniplTaHne NOBBIIIEHHBIM HAIPSHKEHUEM IPOMBIIUIEHHON 4aCTOTBI:

a) m3oJsuu nepBudHbIX nemneld sueek KPY u KPYH. UcnbiTarensHoe HampshKEHUE MTOJTHOCTHIO
cMoHTupoBaHHbIX siueek KPY n KPYH npu BkaueHHBIX B pabouee MoJI0KEeHHE TeJIeKKaX U 3aKPBITHIX
JIBepsiX yKazaHo B Tabx. 1.8.23.

Tabauna 1.8.23. McnbiTaTe/IbHOE HATIPSIKEHUE MPOMBIIIJIEHH O
yacToThl u3o0asauum siueek KPY u KPYH

Kinacc HcnpiTarenbHoe HaNpsbKEHUE, KB, siueiiku ¢ u3osiuuen
HanpsbkeHust, KB KepaMU4eCcKOM 13 TBEPABIX OPraHUYECKUX MAaTEPHAIIOB
3 24 21,6
6 32 28,8
10 42 37,8
15 55 49,5
20 65 58,5
35 95 85,5

Ta6auna 1.8.24. Hau6oJb1iee 10mycTHMOe CONPOTHBIEHHE MTOCTOSTHHOMY
TOoKy KoHTakTOB KPY nu KPYH

W3mepsiemblii 00bEKT Conpotusnenue, OM
Coenunennst COOPHBIX MHH (BEIOOPOYHO) He nomxHo mnpeBbmate Oonee uwem B 1,2 pasza
COIIPOTHBIICHHE y4YacTKa MIMH TOH JX€ IJIMHBI 0e3
COCINHEHUS

Pazpemuble coeauHeHHs nepBuYHOM 1enu|Onpenensercd 3aBOACKUMM HMHCTPYKIMSIMH. [l
(BbIOOpOYHO, ecnu To3BOsieT KOHCTPYKUMsi|KPY, y KOTOpBIX HMHCTPYKIMH HE HOPMHUPYIOT
KPY) COTIPOTHUBIICHUE, UX COTIPOTUBIICHUE TOJDKHO OBITH HE
oonee, MKOM:
st kouTakToB: 400 A-75

" 600 A-60

" 900 A-50

" 1200 A-40
Pa3zsenunstomue KOHTAKThI BTOpUYHOM|CONPOTHBIICHNE KOHTAKTOB IOJDKHO OBITH He Oolee
cHioBOM 1enu  (BbIOOpOoYHO, Toibko isi{4000 MkOMm
KOHTaKTOB CKOJIB3SIIIIETO THIIA)

IIpoI0JIKUTENBHOCTD TPUIIOKEHNST HOPMUPOBAHHOIO MCIIBITATEIBHOTO HAIPSDKEHUS AJIS SYEEK C
KepaMU4ecKoi M30JsIueil 1 MuH; /Ui sueek ¢ U3OJSIUed U3 TBEPIbIX OPraHMYECKUX MaTepuajoB 5
MUH;

0) wm3omsamum BTOpWYHBIX memed. [IpomsBoamrtcs HampspkerneM 1 kB. IIpomomkuTernpHOCTH
MPHUII0KESHNS HOPMHUPOBAHHOT'O UCTIBITATEIFHOTO HATIPSDKEHUS | MUH.

3. H3mepeHHe COMPOTHBICHHS MOCTOSHHOMY TOKY. CONPOTHBIIGHHE DPAa3beMHBIX M OOJITOBBIX
COCJIMHEHUH MOCTOSHHOMY TOKY JTOJDKHO OBITH He 0oJiee 3HAYCHUH, TPUBECHHBIX B Ta0. 1.8.24.

4. MexaHn4eckne UCHBITaHUSA. [IpOM3BOAATCA B COOTBETCTBUH C WHCTPYKIMSAMH 3aBOJa-
n3roroButend. K MeXaHMYECKIM HCIBITAHUAM OTHOCSATCSI:

a) BKAaTbIBAaHME M BBIKATHIBAHUE BBIJIBIXKHBIX DJIEMEHTOB C MPOBEPKOW B3aUMHOTO BXOXKIIEHUS
Pa3bEIUHSIONINX KOHTAKTOB, a TAKXKE PabOTHI ITOPOK, OJOKHPOBOK, (PHKCATOPOB H T. IT.;

0) n3MepeHne KOHTAKTOB HAKATHSI Pa3bEMHBIX KOHTAKTOB MIEPBUYHOMN LIETH;

B) MPOBEPKa pabOTHI M COCTOSTHHUS KOHTAKTOB 3a3EMIIIONIETO Pa3beIUHUTEI.



KOMIIVIEKTHBIE SKPAHUPOBAHHBIE TOKOITPOBO/bI C BO3AYIIIHBIM
OXUVIAKJEHMWEM U IIIMHOIMIPOBObI

1.8.23. OObeM M HOPMBI HCHBITAHHA 00OpPYJIOBaHMS, NPHUCOECAMHEHHOTO K TOKONPOBOIY H
MIMHONPOBOAY (T€HEpaTop, CHIIOBBIE M W3MEPHUTENBHBIE TPAHC(HOPMATOPHl W T. II.) NPHBEICHHI B
COOTBETCTBYIOIIMX Naparpadax HaCTOSIIEH ITIaBbI.

[TosHOCTBIO CMOHTHPOBAHHBIE TOKOIPOBOJBI HCIHBITHIBAIOTCS B 00bEME, IPELyCMOTPEHHOM
HacTOSIINM raparpadom.

1. HcnplTanne TIOBBIIIEHHBIM HANpsDKEHHEM POMBIIUICHHOW 4YacTOThl. VcmelTatenbHoe
HaNpsDKEHWE W30JSIIMU  TOKOMPOBOJA IIPU  OTCOEAMHEHHBIX OOMOTKax TI€HepaTopa, CHJIOBBIX
TpaHc(opMaTopoB U TpaHCHOPMATOPOB HAINPSDKEHUS YCTaHABIMBAETCS coriacHo taodi. 1.8.25.

Tabauua 1.8.25. UcnbiTaTe/ibHOE HANIPSIZKEHUE NPOMBILILJICHH O
YacTOThI JIsl H30JISIUHM TOKONPOBO/a

Kiacc HcnbiTatensHoe HanpsbkeHue, KB, TokonpoBoaa ¢ n3onsuuen
HanpsbkeHus, kKB | dbapdoposoit CMeIIaHHOH (KepaMHUeCKON U U3 TBEPBIX OPraHUYECKUX
MaTepHaoB)
6 32 28,8
10 42 37,8
15 55 49,5
20 65 58,5

JIMiTeNnbHOCTh MPUJIOKEHUS HOPMUPOBAHHOTO MCIBITATEIBHOIO HANPSKEHHUS K TOKOIPOBOLY C
yrcto ¢papdoposoii u3omsanuerd 1 MuH. Eciin U301t TOKOIIPOBOJIA COJIEPIKUT SIEMEHTHI U3 TBEP/IBIX
OpPTaHUYECKHAX MaTEPHUAIIOB, TPOAOIDKUTEIHFHOCTD MIPHIIOKECHUS UCTIBITATEIEHOTO HATIPSDKCHUS 5 MUH.

2. IlpoBepka KadyecTBa BBIIOJHEHHS OONTOBBIX U CBAapHBIX coenuHEeHHH. BriOopodHO mpoBepsieTcs
3aTsDKKa OOJITOBBIX COEAMHEHUI TOKOIIPOBO/IA.

Ecnu MOHTaX TOKOIIPOBOAA OCYIIECTBIISUICS B OTCYTCTBHE 3aKa3UMKa, IPOU3BOANTCS BHIOOPOYHAS
pazbopka 1-2 OONTOBBIX COCIWHEHHWH TOKOIIPOBOAA C MENBI0 TPOBEPKH KadeCTBA BHIOIHEHHS
KOHTAKTHBIX COSINHEHHH.

CBapHble COEIUHEHHUS IIOJBEPraloTCs OCMOTPY B COOTBETCTBUM C MHCTPYKIMEH IO CBapke
QIIOMUHUS WIM TPU HAJIUYUU COOTBETCTBYIOLIEH YCTAHOBKHM - KOHTPOJI METOAOM PEHTTEHO- MU
raMMagepeKTOCKOINN WU IPYTHM PEKOMEHIOBAHHBIM 3aBOJIOM-H3TOTOBUTEIIEM CIIOCOOOM.

3. IlpoBepka COCTOSHUS HM3OJIIHUOHHBIX MPOKIAAOK. [IpOM3BOAUTCA Y TOKONPOBOAOB, KOXKYXH
KOTOPBIX HM30JHPOBAHbI OT OMNOPHBIX METANIOKOHCTPYKIMH. [IpoBepka IENOCTH H30JIALMOHHBIX
IOPOKIAJOK OCYLIECTBISETCA IIyTEM CPABHUTENIBHBIX H3MEPEHHH MaJeHus HaNpsOKEHUs Ha
W30JLIIIUOHHBIX ~ TPOKJIAAKAaX  CeKmuH  (a3el WM HW3MEPeHHs  TOKa, MPOXOASAIIETO B
METAJUIOKOHCTPYKITUSIX MEXIY CTAHWHAMH CEKITHH.

4. OcMOTp M IpOBEpKa yCTPONCTBA MCKYCCTBEHHOTO OXJaXIEHMs TokompoBoja. IIpomsBoautcs
COIIACHO MHCTPYKLUH 3aBOJAa-U3TOTOBUTENS.

CBOPHBIE 1 COEANMHUTEJIBHBIE HIUHbI

1.8.24. IlluHBl WCHBITBHIBAIOTCI B 00BEME, MPEIYCMOTPEHHOM HACTOSIIMM maparpadgom: Ha
HanpsbkeHue 10 1 kB - o 1. 1,3-5; Ha HanpsbxeHue Boiie 1 kB - no 1. 2-6.

1. M3MepeHue COMpOTUBICHUS H30JSIIUU. [IpOM3BOAMTCS MEraoMMeTpoM Ha HampspkeHue 1 kB.
ConpoTuBieHrE H30JIHUN JOJDKHO OBITE He MeHee 0,5 MOwm.

2. VciplTanne M30ISIMK TOBBIIIEHHBIM HAMIPSDKEHHEM IPOMBIIITICHHOW 9aCcTOTHI:

a) OIMOPHBIX OAHOSJICMCHTHBIX U30JIATOPOB. KepaMl/I'{eCKI/Ie OAHOJ3JICMCHTHBIC OIMMOPHBIC U30JIATOPHI
BHYTPCHHEH M HAPY>KHOW YCTAHOBOK HCIIBITHIBAIOTCS B COOTBETCTBUH C 1.8.32;

0) OIOPHBIX MHOTO3JIEMEHTHBIX W MOJIBECHBIX H30JATOpPOB. LIITEIpEeBBIe M MOIBECHBIE H30JIATOPHI
HCHBITBIBAIOTCA corjacHo 1.8.32, m. 2,0.

3. IlpoBepka KayecTBa BBITOJHCHUS OOJITOBBIX KOHTAKTHBIX COCIUHCHUN HIUH. [Ipow3BOIUTCS
BEIOOpOYHAsI MPOBEPKA KAYeCTBA 3aTSKKH KOHTAKTOB W BCKphITHE 2-3% coenuHeHui. V3mepeHue
MEPEXOAHOTO CONPOTHBIICHHUS KOHTAKTHBIX COSIMHEHHUH CIeIyeT IPOU3BOIUTH BEIOOPOYHO Y COOPHBIX
n coenuHUTenbHbIX mHMH Ha 1000 A u Gomee Ha 2-3% coenunenuid. IlaneHne HampspDKEHUS WIN
compoTtuBneHue Ha yuactke mwmHbl (0,7-0,8 M) B MecTe KOHTAKTHOTO COEIMHEHHS He JOJDKHO




NpEBBIIATh NaJICHUs] HANPSDKEHHUS WM CONPOTHUBIICHMS Y4acTKa INUH TOH e JUIMHBI M TOTO Ke
ceueHus Oosnee ueM B 1,2 paza.

4. TlpoBepka KauecTBa BBINOJHEHUS OIPECCOBAHHBIX KOHTAKTHBIX COCAWHEHWI IIWH.
OmnpeccoBaHHbIE KOHTAKTHBIE COETUHEHHS OPaKyIOTCs, €CIIN:

a) UX TeOMETpUYECKHE pa3Mephl (UIMHA U JUaMeTp ONPECCOBAHHON YacTHh) HE COOTBETCTBYIOT
TpeOOBaHMSAM HHCTPYKIMHU 110 MOHTa)Xy COEIMHHUTENILHBIX 32)KUMOB JITAHHOTO THIIA;

0) Ha MOBEPXHOCTH COETMHUTEISI MM 3KUMa UMEIOTCS TPEIINHBI, CIIEAbl 3HAUNTEIBHOW KOPPO3UH
Y MEXaHHYECKNX MOBPEXKICHUH;

B) KPUBHU3HA ONIPECCOBAHHOTO COEIUHUTEINS MPEBbImaeT 3% ero JUINHBI;

T') CTAJIBHON CEepJICYHHK ONPECCOBAHHOTO COEANHUTEIISI PACITIONOXKEH HECUMMETPHYHO.

Crnenyer nOpou3BeCTH  BBIOOPOYHOE  W3MEPEHHE  IEPEXOJHOTO  CONpOTHBIEHHS  3-5%
OIIPECCOBAHHBIX KOHTAKTHBIX COEIMHEHHH.

[Tagenue HampsoKeHUS WM CONPOTHUBICHME HAa YYacTKe COEIUHEHHS HE JOJDKHO IPEBBIIIAThH
NaJIeHNs] HalpsDKEHHS WM COTTPOTHBIIEHHSI Ha yYacTKe IPOBOJia TOMU ke JUIMHBI Ooee yeM B 1,2 pasa.

5. KoHTponb cBapHBIX KOHTAKTHBIX COeAMHEHUH. CBapHbIE KOHTAKTHBIC COCIMHEHHS OpaKyloTcs,
€CITH HETIOCPEICTBEHHO T10CTIE BBIMIOIHEHUS CBAPKH OyAyT 0OHAPY KEHBI:

a) Mepexor MpoBOJa HAPYKHOTO HaBHBa WJIM HAPYLIEHHWE CBapKH IMpPH INeperude CoeaMHEHHBIX
MPOBOJIOB;

!
0) ycago4yHas pakOBHHA B MECTE CBapKH MIyOHWHOU OoJiee A JMaMeTpa MmpoBoJia.
6. HcnbiTanue npoxoaHsIx u3oisatopos. [Ipoussonutcs B coorBercTBuu ¢ 1.8.31.

CYXHUE TOKOOT'PAHUYHNBAIOIINE PEAKTOPBI

1.8.25. Cyxme TOKOOTPaHWYHMBAIOIINE PEAKTOPHl [OJDKHBI OBITh HCIBITAaHBI B 00BEME,
NpeyCMOTPEHHOM HACTOSIIUM Maparpagom.

1. U3mepeHne CONpPOTHBIICHHS H3OJSIMM OOMOTOK OTHOCHTENBHO OONTOB  KpEIJICHUs.
[IponsBoauTcst MeraoMMeTpoM Ha Hampspkerue 1-2,5 kB. ConmpoTuBieHre 30NN TOJKHO OBITh HE
menee 0,5 MOwm.

2. Hcnbitanue ¢aphopoBoli ONOPHOH H3OISALMU PEAKTOPOB IOBBIIIEHHBIM HAIPSKEHHUEM
MPOMBIIUICHHON 4acTOTHL. VcHbITaTenbHOE HANpsDKEHNE ONMOPHOM M30JLIIUY MOJTHOCTBIO COOPAaHHOTO
peaxkTopa ycTaHaBIUBAeTCs COrNIacHO Tadu. 1.8.26.

Taéauna 1.8.26. HcnbiTaTebHOE HANIPSIKEHHE NPOMBILLICHHON YacToThI hapdopoBoii
OTOPHOIi M30JISIIIU CYXHX TOKOOrPAHUYHMBAIOIINX PEaKTOPOB M NMpeI0XpaHHuTeIel

Kiracc Hanpspkenust peaktopa, kB 3 6 10 15 20 35

HcnpiTarensHoe HanpsbkeHue, KB 24 32 42 55 65 95

HpO}IOJ’DKI/ITeJ'leOCTb MIPUIJIOKCHHS HOPMUPOBAHHOI'O UCIIBITATCIIBHOTO HAITPSXKCHUSA 1 MuH.
Hcneitanne OHOpHOﬁ 301N CYXUX PCAKTOPOB NOBBINICHHBIM HAIPSXKCHUCM HpOMLIIIIJ'ICHHOﬁ
YaCTOTBI MOXKET MPOU3BOAUTHCA COBMECTHO C M30JIATOPAMU OIMIMHOBKH STICHKH.

CTATHYECKMUE ITPEOBPA3OBATEJIN
JIJISI MPOMBIIJIEHHBIX IEJENR

1.8.26. KoMmmuekTHble = CTaTHYecKHe  MpeoOpa3oBaTeN  HMCHBITHIBAIOTCS B o0BeMe,
IPeyCMOTPEHHOM HacTOSIIMM IaparpadoM: MOHHBIE HepeBepcHuBHBIE - 1o 1. 1-8, 10, 11; moHHBIE
peBepcuBHBIE - 10 1. 1-11; MOMyNIPOBOAHUKOBHIE YIIpaBIsieMble HEPEBEPCHBHEIC - 10 1. 1-4, 6-8, 10,
11; momympoBOIHUKOBBIE YIpaBIsieMBIE pPEBEPCHBHBIE - 1m0 1. 1-4, 6-11; mOIyIMpPOBOIHUKOBEIE
Heymnpasisiembie - o 1. 1-4, 7, 10, 11.

Hacrosmmii maparpad He pacnpocTpaHseTcs Ha THPHCTOPHBIE BO30YAMTENM CHHXPOHHBIX
TeHEPATOPOB ¥ KOMIEHCATOPOB.

1. V3mepeHme CONpPOTHBICHHS HW30JALMU JIIEMEHTOB W Iemed mnpeodpasosarens. Cremyer
MPOM3BO/INTH B COOTBETCTBUH C MHCTPYKIIMEH 3aBOJIa-U3TOTOBUTEIIS.

2. WcripiTaHune MOBBIMIECHHBIM HANPSHKEHUEM ITPOMBIIIUIEHHOW 4acTOTHI:

a) U30JLAIHUS Y3JIOB U IIeTIell HOHHOTO Tpeo0pa3oBaTellsl i Mpeodpa3oBaTeIbHOTO TpaHchopmaTopa
JOJDKHA BBIOEP)KaThb B TEUEHHE | MHH HCHBITATENbHOE HANPSHKEHUE IPOMBIIUICHHON YacTOTHI.



3Ha4yeHUs UCTIBITATEIbHOTO HANPsKEeHUs pUBeeHbI B Tab. 1.8.27, rae

Xoga Hp€06p330BaT€HBHOFO arperara.

U

d - HalIPsIDKCHHUE XOJIOCTOIO

Taoauna 1.8.27. UcnpiTaTeIbHOE HANIPSI?KEHHE MPOMBIIIIEHHOH YacTOTHI
JUUISI 3JIEMEHTOB W 1ieleii CTaTHYeCKUX Nnpeodpa3zoBaTeeii

HcnpiTyeMble y3ibl 1
LenH peodpa3oBaTes

V311BI, 1O OTHOIICHHIO K
KOTOPBIM HCIIBITHIBAIOT
H30JISLINIO

HcnpiTarensHoe HanpsbkeHue, B, 1 cxem

HYJEBBIX

MOCTOBBIX

Ilertn,  cBs3aHHBIE  C
aHoJaMu

Karompr wm  kopmyca
BCHTHIIECH H MCITH,
CBSI3aHHBIE C KaTOJaMH,
PacIONOKEHHBIMU B
mkagax

Pambr

Bropuunsie

00MOTKH
BCIIOMOTATEILHBIX
Tparc(hopMaTOpOB "

ey, CBA3aHHBIC C HUMUA

BeHTmiibHBIE OOMOTKH U
WX BBIBOJBI
YpaBHUTENIbHBIE

[Ipeobpa3zoBarenn

3a3eMJICHHBIE TE€TAIH

To xe

ITepBuunbIe

OOMOTKM  BCIIOMOTraTeIbHEIX
TpaHchOpMATOPOB U IIEMH,
CBA3aHHBIE C HUMM, a TAKKE
3a3eMJICHHEIE JETaIN

225U, +3750

1,5U, +750

1,5U, +750

1,025U, +3750

1,025U, +3750

1,5U, +750
1,025U, +3750

(1O He MeHee 2250 B)

[IpeoOpazoBaTenbHble TpaHC(HOPMATOPHI

Kopmyc u npyrue ooMoTkn

Kopmyc

2,250, +3750

225U, +3750

1,025U, +3750

peakTopbl  (OOMOTKH |
BEIBOJBI) W BTOPUYHEIC
00MOTKH yTpouteneit
4aCTOThI
BerBu ypaBHuTenbHOTO|OOMH 1O  OTHOIICHHIO K 1,025U .t 750 -
peaxropa Jpyromy
Anomuble nenurenu|Kopnyc wiM  3a3eMIIEHHbIE 2,25U .t 3750 1,025U .t 3750
(0OMOTKH M BBIBOJIBI) IeTaln
UcnbiTaTenpHble  HaMpsSKEHUsST MEXAY KaToJIOM U KOPIIyCOM BEHTWJISI OTHOCATCS K

npeoOpa3oBaTeIsIM C M30JIMPOBAHHBIM KaTOIOM.
Jlnst BeTpedHO-IapaIebHbIX CXEM IIPeoOpa3oBaTenel Ui 3JIeKTPOIPHBOAA U ITpeodpa3zoBaTenei
C HOCIIeJOBATENbLHBIM COSIMHEHHEM BEHTWICH B Ka)KIOW (aze KaToIbl M KOpIyca BEHTHIIEH, a TaKkxKe

1Cnu, CBA3aHHLIC C KaTOdaMHU, JOJKHBI UCTIBIThIBATHCA HAIPSI)KEHUEM 2,25

Uy +3500;

0) m30JsIIMS Y37I0B M LeNel MOIyNPOBOJHUKOBOTO IpeoOpa3oBaTens (CHIOBBIE IIENH - KOPIYC U
CHJIOBBIE IIEMIM - LENHM COOCTBEHHBIX HYXI) IOJDKHA BBIIEPXKATh B TEUCHHWE | MUH HCIIBITATEIBbHOE
HAaIpsDKEHUE MTPOMBIIUIEHHONW 4acTOThI, paBHOE 1,8 KB niM yka3aHHOE 3aBOJIOM-H3rOTOBUTEIIEM.

CuIoBble LIeNH NEPEMEHHOT0 ¥ BBIIPSIMIICHHOTO HAIIPSHKSHUS] Ha BPeMsl MCIIBITAHUS JI0JDKHBI OBITh
INEKTPUYECKH COSANHEHBI MEKIY COOOH.

3. IlpoBepka Bcex BHAOB 3aIIUT mpeoOpaszoBarensd. [Ipexensl cpabaTblBaHWS 3aIINT JOJDKHBI
COOTBETCTBOBAThH PACUETHBIM MIPOCKTHBIM JAHHBIM.

4. HWcneitanue
coorBeTcTBUU ¢ 1.8.16.

npeoOpa3oBaTeNnbHOrO  TpaHchopMaTopa ¥ PEaKkTOPOB.

[IpousBoaurcs B

5. IlpoBepka 3axuraHus. 3a)KUTaHUE IODKHO MPOMCXOOUTHh YETKO, 0€3 JIUTEIHHOH ITyIbcaluu

CUCTEMBI 3AKUT'aHUA.

6. IIpoBepka daszupoBku. Pa3a UMITYJILCOB YHPaBICHHS JOKHA COOTBETCTBOBATH (ha3e aHOLHOTO
HAaIpsDKeHUS B IMania30He PEryJnpOBaHMUsL.

7. IlpoBepka CHCTEMBI OXJIQXICHUsS. Pa3HOCTH TeMIepaTyp BOJABI Ha BXOJAE M BBIXOAE CHCTEMBI
OXJIQXKICHUS PTYTHOTO IPeo0pa3oBaTes AOJKHA COOTBETCTBOBATh IaHHBIM 3aBOJA-M3TOTOBUTEIIS.




CKOpOCTh OXJIKIAIOUIETO BO3/yXa HOJIYIPOBOJIHUKOBOTO MPeoOpa3oBaTelsi ¢ NPUHYAUTEIbHBIM
BO3AYIIHBIM OXJIAXJICHUEM JIOJDKHA COOTBETCTBOBATH TAHHBIM 3aBOJa-U3TOTOBHUTEIS.

8. [IpoBepka anana3oHa PeryJIupoBaHUs BBIIPSIMIICHHOTO HANpsDKeHHs. [[Mana3oH peryaupoBaHus
JIOJDKEH COOTBETCTBOBATh JAHHBIM 3aBOJa-U3TOTOBHUTENSl, M3MEHEHHE 3HAYCHHUS BBIMPSIMIICHHOTO
HapsHHKEHU TOJDKHO MPOUCXOAUTH IJIaBHO. Custue perJ’IHpOBO‘lHOﬁ XapaKTCPUCTHUKH IPOU3BOJUTCA
npu pabore npeodpaszoBarens Ha Harpy3ky He meHee 0,1 HOMUHaNBEHON. XapaKTEPHCTHKH Harpys3KH,
MPUMEHSAEMO# MPH UCTIBITAHUSX, JOJKHBI COOTBETCTBOBATH XaPAKTEPUCTUKAM HATPY3KH, Uil KOTOPOM
MpeyCMOTPEH Mpeodpa3oBaTes.

9. M3MepeHue CTaTHYECKOTO ypaBHUTEIBHOrO TOKa. V3MepeHue cieayer NMpOU3BOIUTH BO BCEM
JMara3oHe PeryJIMpOBaHus. YPaBHHUTEIBHBIA TOK HE JOJDKEH IPEBOCXOIUTH IPEIyCMOTPEHHOTO
MPOCKTOM.

10. IIpoBepka paboOTHI mpeoOpazoBaTeNs MO HATPY3KOH (VI peTyIMpyeMbIX Mpeodpa3zoBaTerei
BO BCEM JMamna3oHe peryiupoBanus). [Ilpy 3TOM nNpPOM3BOAMTCS TPOBEPKA PaBHOMEPHOCTH
pacmnpenencHus TOKOB 1o ¢a3aM W BEHTWIIM. HepaBHOMEpPHOCTh HE JOJDKHA MPUBOAUTH K
neperpy3Kam Kakou-mmoo ¢a3sl WM BEHTWIS IPeoOpa3oBaTes.

11. TIpoBepka mapamnensHONH paboTel mpeobpasoBarenelf. IODKHO MMEThP MECTO YCTONYMBOE
pacnpezieneHle Harpy3kd B COOTBETCTBMM C  ITapaMeTpaMu  HapajulelibHO  paboTaromuX
BBINPSIMUTEIBHBIX arperaTos.

BYMAXKHO-MACJISAHBIE KOHIEHCATOPBI

1.8.27. BymaxHO-MacisHble KOHIEHCATOPHI CBSI3M, OTOOpa  MOIIHOCTH, JAEIHTEIbHBIC
KOHACHCATOPbI, KOHACHCATOPbI HpO}IOJ’leOﬁ KOMIICHCAlMM W KOHACHCATOPLI [Jid IMOBBLIIICHUA
KO3 (QHIMEHTa MOITHOCTH HCIBITHIBAIOTCA B 00BEMe, MPEAYCMOTPEHHOM HACTOSIIAM Haparpadom;
KOH/ICHCATOPHI [UIS TOBBIMIEHUS KO3 (UIMEHTa MOIIHOCTH HampsbkeHneM Hivke | kB - mo m. 1,4, 5;
KOHJICHCATOPBI JJIs1 MTOBBIIIEHUS KO3 PUITUEHTa MOIITHOCTH HanpspkeHueM 1 kB u Beime - mo 1. 1, 2, 4,
5; KOHJIEHCATOPHI CBS3H, 0TOOPA MOIITHOCTH U JACTUTEIbHBIC KOHICHCATOPHI - 110 1. 1-4.

Tabauua 1.8.28. Haubosb1ee 10mycTUMoOe OTKJIOHEHUE eMKOCTH KOHIEHCATOPOB

HaumeHOBaHME WM THIT KOHJIEHCATOpa JHomyctumoe otkiionenue, %
KonpgeHcaTops! [uist TOBBITICHUS KOG (HUIEHTa MOIITHOCTH
HAIPSDKCHUCM
1o 1050 B +10
Beime 1050 B +10 -5

KOHI[CHC&TOpLI THIIOB:

+10 -5
CMP-66/\/g , CMP-1 10/\/g
+5
CMP-166/‘/§, CMP-133/‘/§, OMP-15
JIMP-80, JIMPVY-80, IMPY-60, JIMPVY-55, IMPY-110 +10

Tabuuna 1.8.29. UcnbiTaTe1bHOE HANIPSIZKEHNE POMBIILICHHOH 4YaCTOThI
KOH/ICHCATOPOB /UIsl MOBBIIEHNS KO3 (PHUIHEeHTa MOLIHOCTH

Hcnbityemas uzonauus HcnpiTarenbHoe HanpshkeHHe, KB, 171t KOHIeHCaTOpOB ¢ pabouum
HanpshkeHueM, kB
0,22 0,38 0,50 0,66 3,15 6,30 10,50
Mexay oOkIankaMu 0,42 0,72 0,95 1,25 5,9 11,8 20
OTHOCHUTEIBLHO KOpIyca 2,1 2,1 2,1 5,1 5,1 15,3 21,3

Tabauna 1.8.30. UcnibiTaTe1bHOE HANIPSIZKEHNE TPOMBIIICHHOH 4aCTOThI
AJISl KOHCHCATOPOB CBSA3HM, 0TO0PA MOLIHOCTH U AeJINTEIbHBIX KOHICHCATOPOB

Tun xoHaeHcaTopa | VcnpiTaTenbHOE HANPSKEHUE AJIEMEHTOB KOHJICHCATOPa,




kB
90
CMP—66/\/§
193,5
CMP-1 10/\/E ’
235,8
CMP-166/ V3 ’
OMP-15 495
JIMP-80, IMPV-80, JIMPV-60, IMPVY-55 144
JIMPY-110 252

1. U3mepeHue conpoTuBiieHUsT U30isLuU. [Iponu3BouTCS MEraoMMETpOM Ha HampsbkeHue 2,5 kB.
ConpoTuBieHrE M30JAINNA MEXKIY BHIBOAAMU M OTHOCHTEIBHO KOPITyca KOHAEHCATOPa M OTHOIICHUE

Rey / Rys
HE HOPMUPYIOTCHL.
2. N3mepenue emxoctu. [IponsBoaurcs mpu temnepatype 15-35°C. U3mepeHHast eMKOCTh AOJDKHA
COOTBETCTBOBATH ITACIIOPTHBIM JaHHBIM C YYETOM IOTPEITHOCTH U3MEPEHUS M NMPUBEICHHBIX B Ta0I.
1.8.28 nmormryckos.

Taéuuuna 1.8.31. HcnbiTaTebHOE HANIPSIKEHHE UIST KOHACHCATOPOB
NPO0JILHOH KOMIIEHCAUH

Tun WcnbiTarenpHoe HanpsikeHue, kKB
KOHJ/IEHCaTopa MIPOMBIIIIICHHOHN 9aCTOTHI MTOCTOSTHHOTO TOKa MKy OOKIIaAKaMu
OTHOCHTEJBHO KOpPITyca KOH/IGHCATOpa
KIIM-0,6-50-1 16,2 4,2
KIIM-0,6-25-1 16,2 4,2
KMII-1-50-1 16,2 7,0
KMII-1-50-1-1 - 7,0

3. VI3aMepeHue TaHTeHCa yIJla AUAJIEKTPHIECKUX MoTeph. [Ipon3BOANTCS U1t KOHAEHCATOPOB CBSI3H,
KOHJICHCAaTOPOB 0TOOpa MOIIHOCTH U JEIUTENIbHBIX KOHIEHCATOPOB. V3MepeHHbIe 3HAUCHUS TAHT€HCa
yriaa IUAJIEKTPHUUECKUX MOTeph I KOHJEHCATOPOB BCEX THUMOB INpH Temmeparype 15-35°C He
JoJkHBI ipeBbiath 0,4%.

4. VciblTaHue TOBBIIEHHBIM HampspKeHHEeM. VcIbITaTeNbHble HANpsDKEHHUS KOHAEHCATOPOB IS
MOBBIIEHUST KOA(PGUIIMEHTAa MOUTHOCTA MpHUBEAECHBI B Tabm. 1.8.29; ayid KOHIOEHCATOPOB CBS3H,
KOHJICHCAaTOpOB 0TOOpa MOILHOCTH W AEIHUTEIbHBIX KOHJEHCATOpoB - B Tabu. 1.8.30 u KoHaeHcaTopoB
MIPOIOJIEHOM KOMIICH AN - B Tabi. 1.8.31.

[TpoIOKUTENEHOCTD MPUIIOKEHNS HCIBITATENILHOTO HANPSDKEHUS 1 MUH.

IIpu OTCYTCTBMM WCTOYHHKA TOKAa JOCTATOYHOM MOIIHOCTH HCIBITAHUS ITOBBIIICHHBIM
HAINpsDKEHUEM TPOMBIIUICHHOW YaCTOTBI MOTYT OBITh 3aMEHEHbl HCIBITAHHEM BBINPSMIICHHBIM
HaIpspKeHWEeM yJIBOSHHOT'O 3HaUCHMs 110 OTHOILICHUIO K yKa3aHHOMY B Tabi. 1.8.29-1.8.31.

HcnpiTaHue TOBBIMICHHBIM HANpPsDKCHHEM TPOMBIIUIEHHON YacTOTHl OTHOCHTENIBHO KOpITyca
M30JILMM KOHJEHCATOPOB, IpPEJHA3HAYEHHBIX IS MOBBINICHHSA KO3 UIMEHTa MOIIHOCTH (MM
KOHJICHCAaTOPOB IPOJIOJIbHOM KOMIIEHCAllMM) W HMMEIOIIMX BBIBOJ, COEJMHEHHBIH C KOPIIyCOM, HE
TPOMU3BOJIUTCA.

5. WcnbiTanue Gataper KOHICHCATOPOB TPEXKPAaTHBIM BKIIOYEHHEM. [IpOM3BOIUTCS BKIIIOYEHHEM
Ha HOMHMHAQJIPHOE HANpsDKEHUE C KOHTPOJIEM 3HAYCHUH TOKOB MO Kaxaoh (aze. Toku B pasmmuHbIX
(hazax JOJDKHBI OTJIMYATHCS OJIMH OT IPYroro He oosee ueM Ha 5%.

BEHTUWJIBHBIE PA3PSITHUKHA

1.8.28. BeHTHIBHBIE Pa3psAIHUKH MOCIE YCTAHOBKH Ha MECTE€ MOHTa)Ka HCIBITHIBAIOTCS B 00BEME,
IpeIyCMOTPEHHOM HACTOAIIUM Iaparpadom.

1. HM3mepeHue CONPOTHBICHUS OdJeMEHTa pa3psaHuKa. [IpouM3BOOMTCS MeEraoMMeTpoM Ha
HarpspkeHue 2,5 kB. ConpoTuBieHHe M30JIALUM 3JIeMEeHTa He HOpMUpyeTcs. [ OneHKH H30JIun
COIIOCTABISIFOTCS M3MEPEHHbIE 3HAYCHHS CONPOTHBIICHHN HU30JISLIMU 3JIEMEHTOB OJHOM | TOH ke (a3bl
pa3psiIHUKA; KPOME TOTO, 3TH 3HAYEHHS CPABHUBAIOTCA C CONPOTUBICHUEM M3OJLILUH SJIEMEHTOB
JIpyrux (a3 KOMIUIEKTa WK JaHHBIMH 3aBOJ1a-U3TOTOBUTEIIS.



2. HW3mepeHne TOKa NPOBOAMMOCTH (TOKa yTedkH). JlOMyCTHMBIE TOKHM NPOBOAMMOCTU (TOKH
YTEUKH) OT/IENIBHBIX 3JIEMEHTOB BEHTIWIBHBIX PAa3psIHUKOB IIpHBECHBI B Ta0m. 1.8.32.

Ta6auua 1.8.32. Tok npoBoauMocTH (YT€YKH) 371€MEHTOB BEHTHJIbHBIX Pa3psS/IHUKOB

Tun pa3psaHUKa WIH €ro Brinpsimiiennoe Tok NpoBOAUMOCTH Bepxnuit
3JIEMEHTOB HaIpspKeHHe, 3JIEMEHTa IIpeen ToKa
MPUIIOKEHHOE K JJIEMEHTY | pa3psaaHHKa, MKA | yTeukd, MKA
paspsiiHuka, kKB

PBBM-3PBBM-6PBBM-10 4 400-620 -
6
10
PBC-15PBC-20 PBC-33, PBC-35 16 400-620 -
20
32
PBO-35 42 70-130 -
PBM-3 4 380-450 -
PBM-6 6 120-220 -
PBM-10 10 200-280 -
PBM-15 18 500-700 -
PBM-20 24 500-700 -
PBII-3 4 - 10
PBII-6 6 - 10
PBII-10 10 - 10
OnemeHT paspsagaukoB PBMI'-110, 30 900-1300 -

PBMI'-150, PBMI'-220, PBMI'-
330, PBMI'-500

OCHOBHOI 2JIEMEHT Pa3psITHAKA 18 900-1300 -
cepun PBMK
HckpoBoii 21eMeHT pa3psiiHUKa 28 900-1300 -
cepun PBMK
OCHOBHO 2JIEMEHT Pa3psITHUKOB 24 900-1300 -

PBMK-3301I1, PBMK-500I1

Tabéymna 1.8.33. [Ipo6uBHOE HaNPsIZKeHNE HCKPOBBIX MPOMEKYTKOB 3JIEMEHTOB
BEHTHJIBHBIX Pa3PSAHUKOB IIPU NPOMBIILJICHHON YacToTe

Tun snemenTa [TpoOuBHOe HanpsbkeHue, KB
OnemeHT paspsanukos PBMI'-110, PBMI-150, PBMI'-220 59-73
OnemeHT paspsanukos PBMI'-330, PBMI'-500 60-75
OcHoBHOI ameMeHT pa3psiagankoB PBMK-330, PBMK-500 40-53
Hckposoii anemenT paspsaarnkos PBMK-330, PBMK-500, PBMK- 70-85
55011
OcHoBHO# a1eMeHT pa3psaaukoB PBMK-500I1 43-54

3. N3mepenne MpOOMBHBIX HAMPSDKCHUH TP MPOMBIIIICHHOW dacToTe. [I[poOMBHOE HampspKeHHE
HCKPOBBIX IIPOMEXYTKOB 3JIEMEHTOB BEHTUIIBHBIX PAa3pPSAAHUKOB MPU MPOMBIIIIIEHHOH YacTOTE TOKHO
OBITB B Ipejenax 3Ha4eH, yka3aHHbIX B Tabu. 1.8.33.

W3mepenne nMpoOMBHBIX HANPSDKEHUH IPOMBIIIIEHHON YacTOTHI Pa3psiIHUKOB C IIYHTHPYIOIUMHA
pe3nCTOpaMH JI0ITyCKACTCsl IPOU3BOAUTH Ha HCIIBITATENILHOM YCTaHOBKE, MTO3BOJISIIONICH OrpaHUINBATh
TOK 4epe3 paspsaaauk a0 0,1 A u BpeMs mpuitoskeHus Hanpspkenus 1o 0,5 c.

TPYBYATBIE PA3PATHUKHA




1.8.29. TpyOuaTble pa3psOHUKH HCIBITHIBAIOTCA B 00BEME, MPEAYCMOTPEHHOM HACTOSIIHM
naparpagom.

1. TIpoBepka COCTOSHHS TOBEPXHOCTH pa3pAgHHUKa. [IpoW3BOAMTCSA ITyTeM OCMOTpa Iepen
YCTaHOBKOHW pa3psIHHKa Ha onopy. Hapy)kHas MOBEepXHOCTH pa3psIHUKA HE JOJDKHA HMETh TPEIIWH U
OTCJIOCHUH.

2. U3mepeHue BHEIIHErO0 HUCKPOBOrO MpoMexyTka. [IpousBomuTcs Ha omnope YCTaHOBKHU
paspsimauKa. VICKpoBoit MpOMEXKyTOK HE TOIDKEH OTIIMYATHCS OT 3aaHHOTO.

3. IIpoBepka pacHoI0KEHHUS 30H BBIXJIONA. [Ipon3BOANTCS MOCHE YCTaHOBKH pPa3psiIHUKOB. 30HBI
BBIXJIOTIA HE JIOJKHBI TIEPEeCeKaThCs U OXBAThIBATH AJIEMEHTHI KOHCTPYKIMH M MPOBOAOB, UMEIOIIMX
MOTEHLXAJ, OTJIMYAIOUIUICS OT NOTEHIMAIa OTKPBITOTO KOHLIA Pa3psiAHUKA.

INPEJOXPAHUTEJIA HAITPSI’)KEHUEM BBIIIE 1 kB

1.8.30. Ilpenoxparurenu Beimme | kB ucnbIThIBaroTcs B 00beMe, MPEeAyCMOTPEHHOM HACTOSIINM
naparpagom.

1. HcnblTanue  OMOpHOM  M30JALMK  MpelOXpaHUTENEeH  MOBBILIEHHBIM  HANpPSDKEHUEM
MIPOMBIIIIICHHOH 9acTOTHL. VcnbITaTeIhHOE HATIPSDKEHHNE YCTaHABITUBACTCS COTTIAacHO Tadu. 1.8.26.

[IpomomKUTETPHOCTh TPWIOKEHUS HOPMHPOBAHHOTO HCHBITATEIBHOTO HAmNpsDKeHHs 1 MuH.
UcnbiTaHne ONOpHOW H30JALMM TMPEJOXPAHUTENEH MOBBIILIEHHBIM HANPSYKEHUEM MPOMBIIUICHHOU
YaCTOThI MOXKET MPOU3BOJAUTHCS COBMECTHO C UCTIBITAHUEM U30JISITOPOB OLUMHOBKH STYEHKH.

2. IIpoBepka MENOCTH IIAaBKAX BCTABOK U TOKOOTPAHHMYUBAIOIINX PE3UCTOPOB W COOTBETCTBHSI UX
MPOEKTHBIM JaHHBIM. [ImaBKkue BCTaBKM M TOKOOTPAHMYMBAIOIINE PE3UCTOPHI TOJDKHBI OBITh
KaJIMOPOBAaHHBIMH M COOTBETCTBOBATh MPOEKTHBIM JAHHBIM. Y MPEIOXpaHUTENed C KBapleBbIM
MECKOM JIOTMOJIHUTENIBHO MPOBEPSIETCS LIENOCTh MIaBKOM BCTaBKHU.

BBO/IbI 1 TIPOXOJHBIE N30JIATOPBI

1.8.31. BBombl W TNPOXOIHBIE HW3OJATOPHI HCHBITHIBAIOTCA B 00BeMe, MPEIyCMOTPEHHOM
HACTOSIIUM Taparpadom.

1. MI3mepenue conpoTuBieHus U30isuuu. [IpousBoauTcs MeraoMmeTpoM Ha HanpspkeHue 1-2,5 kB
Y BBOJIOB C OyMa)XHO-MACIISTHOH M30JsAmeli. M3mepsieTcs conpoTHBICHNE U3OISIIAA W3MEPUTEIEHON 1
HocyieiHe OOK/IaZoK BBOAOB OTHOCHUTEIBHO COEAMHHUTENBHON BTyIKH. CONPOTHBIICHHE W3OJILMU
JOJDKHO ObITh He MeHee 1000 MOwm.

2. M3MepeHne TaHreHca yria AWDIEKTPUUYECKUX 1MoTepb. [Ipon3BoanTCS y BBOJOB M IPOXOIHBIX
W30IIATOPOB C BHYTPEHHEH OCHOBHOH MacioOapbepHOil, OyMaKHO-MAaclIsSHOH W OaKeIuTOBOI
n3ossinuei. TaHreHC yria IUAIEeKTPUYECKUX MOTEPh BBOAOB U NMPOXOIHBIX H30JIATOPOB HE JOJKEH
MIPEBbIIIATh 3HAYSHUH, YKa3aHHbIX B Ta0d. 1.8.34.

VY BBO/IOB M MPOXOAHBIX M30JSITOPOB, MMEIOIINX CIIEIHANBHBIN BBIBOJA K IOTEHIIMOMETPHUIECKOMY
ycrpotictBy (ITMH), npow3BoguTcs M3MEpeHHE TaHTEHCA YIIIa AUAIEKTPHYECKUX MOTEPh OCHOBHOU
W30JLIIMN U W30JLIIUU MU3MEPUTEIBHOr0 KoHJAeHcaTopa. OJHOBPEMEHHO IPOU3BOIUTCS U M3MEPEHHE
€MKOCTH.

Tabéauua 1.8.34. Hauboab1mumii 1onycTUMBbIii TAHTeHC YI/1a AUIIEeKTPHYECKUX NOTEPb
OCHOBHOM H30JISILIUH M U30JISIIUU M3MEPUTEIbHOI0 KOHIEeHCATOPAa BBOIOB H NPOXOIHbIX
H30JISITOPOB npu Temnepatype +20°C

HanmMenoBanue 00beKTa UCTIBITAHUS 1 TaHreHc yriia [U3IeKTPUIECKUX TOTePb, Yo,lpu
BHJI OCHOBHOM M30JISIIHH HOMMHAJIBHOM HAIPsDKCHUH, KB

3-15 20-35 60-110 | 150-220 330 500
MaciioHanoMHeHHbIE BBOJIBI u
MPOXO/IHBIC U30JISITOPBI C U3OJISILIUCH:
Macia00apbepHO - 3,0 2,0 2,0 1,0 1,0
OyMa)kHO-MacCJISTHOM * - - 1,0 0,8 0,7 0,5
BBombl M nNpoxXoAHbIE U3OJATOPBI  C 3,0 3,0 2,0 - - -

0aKeIMTOBON M30JAIUCH (B TOM dYHCIE
MacCJIOHATIOJHEHHBIC)




* V Tpex3aKHMHBIX BBOJOB MOMHMO HU3MEPEHHsI OCHOBHOM HM30JISIIUH IODKEH MPOU3BOAUTHCS U KOHTPOIH
H30JSIUKA OTBOJOB OT PETYJIMPOBOYHON 0OMOTKH. TaHreHC yriia AMDIEKTPUYCCKUX TOTEPh U30JISILHU OTBOIOB
IIOJKEH OBITH He Ooiree 2,5%.

BpakoBo4HbIE HOPMBI 110 TAHTEHCY YIJIa AUVIEKTPUUECKUX MOTEPh JUIsl U30JSILIUU U3MEPUTEIIBHOTO
KOHJIEHCATOpa Te e, 4TO U Il OCHOBHOM M30JISIINH.

Y BBOAOB, UMEIOMINX H3MEPHUTEIBHBIA BBIBOJ OT OOKIAAKH IOCIEAHHX CIOEB M3OSIIUHU (A7
U3MEpEeHusl yria  JTUAJIEKTPUYEeCKUX  IOTepb), PEKOMEHIYeTCs U3MepATh TaHrMeHC yria
JUDJIEKTPUUECKUX NTOTEPb STOU U3OISALMH.

N3mepenne TaHreHca yria ANdIeKTPHIECKUX MOTePh MPOM3BOAMTCS MIPU HanpspKeHHH 3 KB.

Jlnsl OLIEHKH COCTOSIHMS MOCJIEIHHX CII0eB OyMa)KHO-MAcCHsHOM M30JILMH BBOAOB M IPOXOIHBIX
H30JIATOPOB  MOXHO OpPHUEHTHPOBAaThCS HA CpPEJHME ONBITHBIE 3HA4YEHUS TaHIeHca yria
JUDIEKTPUYECKUX NOoTeph: A BBoAoB 110-115 kB - 3%: muisa BBogoB 220 kB - 2% u ans BBonos 330-
500 kB - npenenbHble 3HaYEHUS] TAaHTE€HCA yria AUDJIEKTPUUECKUX MOTEPhb, NIPUHSTHIE AJII OCHOBHOM
W30JIIIU.

Tab6umna 1.8.35. UcnbiTaTe/bHOE HANIPSIZKEHHE MPOMBIIIICHHOM
YACTOTHI BBOJAOB H IMPOXOIHBIX H30JISITOPOB

HomunansHoe HcnbiTarenpbHoe HanpspkeHue, KB
HarnpsbkeHue, kB Kepamuueckue AnmapaTHble BBOABI U AnmnapatHbie BBOJIBI U
W30JISITOPHI, MIPOXOJIHBIE U30JISITOPHI C | TMPOXOAHBIE H3OJSATOPHI C
HCIIBIThIBAEMBIE OCHOBHOH KepaMHueCKON OCHOBHOI1 0aKeIUTOBOI
OTHEJILHO WU )KAIKON U30JIAIUEN U30IAIAENR

3 25 24 21,6

6 32 32 28,8

10 42 42 37,8

15 57 55 49,5

20 68 65 58,5

35 100 95 85,5

3. McnpITaHre TOBBIIICHHBIM HAIPSHKEHUEM TPOMBIIUIEHHON 9aCTOTHI.

HcnpiTanue sBisieTcs: 0053aTeNIbHBIM JJ1s1 BBOJIOB U MPOXOIHBIX M30JISITOPOB HA HAIPSKECHUH J10 35
kB.

HcnrpiTarenpHOE HANPSHKEHUE U TMPOXOIHBIX HU30JIATOPOB M BBOIOB, HCIBITBIBAEMBIX OTIEIEHO
WIA TIOCJIE YCTaHOBKH B DAaCHpEACTUTEIHHOM YCTPOWCTBE HA MACISTHBIA BBIKIIOYATENHs W T. II.,
NpUHUMaeTcs coryiacHo tabu. 1.8.35.

VcnpiTanue BBOJOB, YCTAaHOBICHHBIX HA CHJIOBBIX TpaHcopMaTopax, CIEAyeT IpPOU3BOIUTH
COBMECTHO C WCIBITAaHUEM OOMOTOK TMOCIENHUX II0 HOpMaMm, TPUHATEIM IS CHIIOBBIX
tpanchopmaTopos (cm. Tabu. 1.8.11).

[TpoI0MKUTENEHOCTD MPUIIOKEHNST HOPMUPOBAHHOTO UCIIBITATEIHLHOIO HAMPSHKEHUS ISl BBOJOB U
MPOXOJHBIX U30JISATOPOB C OCHOBHOM KEePaMHUYECKOH, KUAKONH WM OYyMa>KHO-MACISTHOW M30IIIuei 1
MUH, 2 ¢ OCHOBHOH M30IIAIHeH U3 OaKennTa Wik APYTHX TBEPAbIX OPTaHMYECKHX MATEPHAIOB 5 MHH.
IIponomKUTETFHOCTS TPMIIOKEHUSI HOPMHUPOBAHHOTO HCHBITATENEHOTO HAMPSDKEHHUS IS BBOJOB,
HCTIBITHIBAEMBIX COBMECTHO C 0OMOTKaMH TpaHc(hopMaTopoB, 1 MUH.

BBox cuuTaercs BBIICPKABIIUM HCIBITAHUE, €CIM IPH OSTOM HE HaOIIOAanocs mpodos,
MIEPEKPBITHS, CKOIB3AMUX PA3PAIOB H YACTHIHBIX pa3psIoB B Macie (y MacJIOHAIIOHEHHBIX BBOJIOB),
BBIJICTICHUIT I'a3a, a TAK)KE ECITU M0CIIe HCIIBITAHUS HE 00HAPYKEHO MECTHOTO MeperpeBa 30 HH.

4. TlpoBepka KadecTBa YIUIOTHEHHM BBOJOB. [Ipow3BoauTcs JUii  HErepMETHYHBIX
MacJIOHAIIOJHEHHbIX BBOJOB HampspkeHueM 110-500 kB ¢ OymakHO-MacissHOW M30JIALIUEH IyTeM

CO3JaHus B HUX M30bITOUHOTO AaBieHus mMacia 98 klla (1 krc/cm ? ). IIpo0mKHUTENBHOCT UCTIBITAHUS
30 muH. [Ipu ucnpITaHNK HE JOJDKHO HAOMIONATHCS IPU3HAKOB TEYH Macia.

5. Hcupitanme TtpanHchopMaTOPHOTO Macia W3 MACIOHANOJHEHHBIX BBOJOB. Jlns BHOBB
3aJIMBaeMbIX BBOJOB MAacCJIO JIOJKHO HCTIBITBIBAThCSA B COOTBETCTBHU C 1.8.33.

[Toce MOHTa)xa MPOM3BOAMUTCS UCHBITAHKME 3aJIUTOTO MacJja Mo rokaszaressm 1. 1-6 tabm. 1.8.38, a
JUIL  BBOJOB, HWMEIOIIMX IIOBBIIICHHBIH TAaHTEHC YIila AMJICKTPUUECKHX TMOTepb, M BBOJOB
HanpspkeHueM 220 kB u BbllIe, KpOME TOTrO, U3MEPEHUE TAHIE€HCA yria AMDJIEKTPUUYECKHUX MOTEPh
Macna. 3Ha4eHHUs IoKa3aTelel MOJDKHBI ObITh HE XyXe NMpUBEACHHBIX B Tabn. 1.8.38, a 3HaueHums
TaHTeHCa yIJia IU3JIeKTPUIECKUX IOTeph - He OoJiee pUBEICHHBIX B Ta0i. 1.8.36.



Tab6mna 1.8.36. Hau0osb1mmii 1omycTUMBII TAHTeHC YI/1a AUIIEKTPHYECKHX NOTePb
MacJjia B MaCJI0HANOJHEHHBIX BBOJAX NpHU Temneparype +70 °C

Konctpykuus BBoza TaHreHc yria Au3IeKTpHUecKuX NoTepb, %o A7 HaNpsHKeHHs BBOOB, KB
110-220 330-500
Macno mapku T-750 | Macno npouux Mapok | Macno mapku |Macio npouux
T-750 MapoK

MacnobapbepHbIit - 7 - 7
ByMaxHO-MacIsIHbIN:

HETepMETUYHBIN 5 7 3 5
TepMETHYHBII 5 7 3 5

DOAPD®OPOBBIE ITOJIBECHBIE U OITOPHBIE N30JIATOPBI

1.8.32. ®apdopoBbie TOABECHBIE W ONOPHBIE HW30JATOPHI  HCIBITHIBAIOTCA B 00BEME,
IPeIyCMOTPEHHOM HACTOSIIUM Iaparpadom.

IIJ'IH OIMOPHO-CTEPIKHEBBIX MU30JIATOPOB UCIBITAHUC MOBLIIICHHBIM HAIIPAKCHUCM HpOMI)IIJ_UIeHHOI‘/II
4acTOTHI HE 00s13aTENIBHO.

DJEeKTPUYECKHE UCTIBITAHHUS CTEKIISIHHBIX MOABECHBIX M30JSITOPOB HE MpoM3BoIsTCs. KOHTpOIb nx
COCTOSIHHS OCYILECTBIISIETCS IIyT€M BHELIHETO OCMOTA.

1. I/I3MepeHMe COIIPOTUBJICHUA HU3O0JIALIMU TOABECHBIX U MHOI'O3JICMCHTHBIX HU30JATOPOB.
[Ipou3BoaMTCST MEraOMMETPOM Ha HampspkeHue 2,5 KB TONbKO NpH MOJIOKHUTENBHBIX TEeMIIepaTypax
OKpy’xaroniero Bosnyxa. [IpoBepky H30JIATOPOB ClieNyeT HMPOU3BOAUTH HEIOCPEICTBEHHO Iepen HX
YCTaHOBKOH B PACIpEAENUTENbHBIX YCTPOMCTBAX M Ha JHMHHUAX dneKTporepenadn. CONpOTHUBICHUE
M30JBIIMHU KAXKIO0T0 MOABECHOTO M30JSITOpa WM KAKIOTO JIEMEHTa LITHIPEBOTO M30JIATOPa IOJKHO
6116 HEe Menee 300 MOwm.

2. VcnbiTaHue MOBBIECHHBIM HAIPSDKEHUEM ITPOMBILIICHHON YaCTOTHL:

a) ONOPHBIX OJHODIEMEHTHBIX H30JATOPOB. JlJI 3THX HM30JITOPOB BHYTPEHHEH M Hapy)KHOMH
YCTAaHOBOK 3HAUECHHUS UCIIBITATENILHOTO HANPSDKEHNUs IIPUBOAsTCS B Tadu. 1.8.37.

ITpo1OKUTENBEHOCTD IPUIIOKEHNST HOPMUPOBAHHOTO UCTIBITATEIBHOTO HANPSDKEHUS | MUH;

©0) ONOPHBIX MHOTORJIEMEHTHBIX M MOABECHBIX U30JIATOPOB. BHOBB ycTaHABIMBaeMbIe IUTHIPEBHIC U
HIO/IBECHBIE M3O0JIATOPHI CIIEAYeT HCHBITHIBATH HampsbkeHHeM 50 kB, NmpukiagbsiBaeMbIM K KaKAOMY
JIEMEHTY M30JIATOpA.

Tadauna 1.8.37. UcnbiTaTe/ibHOE HANIPSIZKEHUE ONOPHBIX 0IHO3JIEMEHTHBIX M30JISITOPOB

HcnbiTyemble U305 TOPHI HcneiTaTensHoe Harnpshkenue, kB, s
HOMMHAJIBHOT'O HAIIPSDKEHHUS! QJISKTPOYCTAaHOBKH, KB
3 6 10 15 20 35
W30514TOpHI, HCTIBITyEMbIE OT/IEJIBHO 25 32 42 57 68 100
W3onsTopsl, ycTaHOBIEHHBIE B LIETSAX IIHH U 24 32 42 55 65 95
anmnaparoB

HpO,Z[OJ'DKI/ITeHBHOCTB IMPUIIOKCHUA  HOPMUPOBAHHOI'O  MCHBITATCJIBHOTO  HAIPSOHKCHUA I
H30JIATOPOB, Y KOTOPBIX OCHOBHOM M3OJISIIIUEH SBIISIOTCS TBEPABLIC OPTraHUYCCKHUEC MaTCPpUAJIbI, 5 MUH,
JJI KEPpAaMHUYICCKUX U30JIATOPOB - 1 MuH.

TPAHC®OPMATOPHOE MACJIO

1.8.33. TpanchopmaropHoe Macio Ha MecTe MOHTaka 0OOPY/ZIOBAaHUsI UCIIBITHIBAETCS B 00BEMeE,
MPEYCMOTPSHHOM HACTOSIIUM Taparpadom.

1. AHanu3 macna nepef 3anuBKkol B obopyaoBaHue. Kaxpgas napTusi cBexero, MOCTYMUBLLETO C
3aBoAa TpaHcopMaTopHOro Macna [ofxkHa nepes 3anvBko B obopygoBaHve noaBepratbest
OLHOKpaTHbIM UCMbITAHWAM MO MoKasaTensiM, npuvBeAeHHbIM B Tabn. 1.8.38, kpome n. 3. 3HaveHua
rnokasarernen, NonyyYeHHbIe MPU UCMbITAHUAX, OOIMKHBI ObITh HE XyXXe NpuBeAeHHbIX B Tadbn. 1.8.38.




Tabéumna 1.8.38. [IpegenbHble fonycTUMBIE 3HAYCHUS NTOKa3aTeeil

KadyecTBa TpaHC(l)OpMaTOpHOFO Macja

Tlokazatens CBexee Cyxoe Macio nepe]| 3aIMBKOH B 000py10BaHHE Maciio HeroCpPEACTBEHHO MOCIe 3aJIMBKH B 000pYI0BaHHE
KayecTBa Macia mo TOCT 982-80* no 'OCT no TY 38-1-182- | mo TY 38-1- | mo 'OCT 982- no 'OCT mo TY 38-1- mo TY 38-1-
10121-76* 68 239-69 80* mapku 10121-76* 182-68 239-69
mapku TK I
TKH

1. DnexTtpuueckas nmpo4yHOCTh Macia, KB, onpenensemas B CTaHAApPTHOM
cocyze, Juist TpaHC(OPMATOPOB U H30JIATOPOB HAIPSHKCHHEM:

1o 15 kB 30 30 30 - 25 25 25 -

Boime 15 1o 35 kB 35 35 35 - 30 30 30 -

ot 60 1o 220 kB 45 45 45 - 40 40 40 -

ot 330 10 500 kB 55 - 55 55 50 50 50 50
2. ConepixaHue MEXaHUUECKHX IpHMeceit OtcyTcTBHE (BH3yalbHO)
3. ConepixaHue B3BEIICHHOIO YIUIS B TpaHC()OPMATOpax M BEIKIIOUATEIISIX OtcyrcTBHE
4. Kucnotroe uncro, Mvr KOH na 1 r macia, He Gonee 0,02 | 0,02 | 0,03 | o001 | 0,02 | 0,02 | 0,03 | 0,01
5. Peakius BOJHOM BBITSIIKKHU Heiitpanshas
6. Temneparypa BenbImky, °C, He HIDKe 135 150 135 135 135 150 135 135
7. Kunematudeckas BSI3KOCTh, 1-10 ¥ M : /c, He boJee:
mpu 20°C - 28 30 - - - - -
mpu 50°C 9,0 9,0 9,0 9,0 - - - -

1 -45 -45 -45 -53 - - - -

8. Temmeparypa 3acteiBanus, °C, He BbIIIE
9. HarpoBas npo6a, 6auisl, He Goiee 1 1 1 1 - - - -
10. IMpo3pauynocts mpu +5°C IIpo3pauHo
11. OGwast cradbunpHOCTh IPOTUB oKKMcieHus (o 'OCT 981-75%): - - - -
KOJIMYECTBO OCaJIKa IMOCICOKUCIeHH s, %o, He Oosee 0,01 OtcyrcTBHe 0,03 OtcyTcTBUe - - - -
KHCJIOTHOE YHCII0 okuciienHoro macia, mr KOH Ha 1 r maciia, He Gosiee 0,1 0,1 0,03 0,03 -
12. TaHreHc yraa JUAIEKTPHIECKUX IIOTePb, %, He Ooee
mpu 20°C 0,2 0,2 0,05 - 0,4 0,4 0,1 -
npu 70°C 1,5 2,0 0,7 0,3 2,0 2,5 1,0 0,5
pu 90°C - - 1,5 0,5 - - 2,0 0,7

" TIposepxa He oGs3aTenbHa 11 TPAaHCHOPMATOPOB, YCTAHOBICHHBIX B PAHOHAX C YMEPEHHBIM KIIUMATOM.
% HopMb! TaHT'@HCA yIIIa AHANEKTPHUCCKHX OTePh MAC/IA B MACIOHAIIOIHEHHEIX BBOAAX CM. B Tabm. 1.8.36




Macna, M3rOTOBJICHHBIC TI0 TEXHHYECKHAM YCJIOBUSAM, HE yKa3aHHbIM B Tabm. 1.8.38, moymkHBI
MOJIBEPraThCsl MCIBITAHUSAM IO TEM )K€ IOKa3aTelisiM, HO HOPMBI HCITBITAHUHA CIIEAyeT NPUHUMATH B
COOTBETCTBHH C TEXHUICCKUMH YCIOBHSIMH Ha 3TH Macla.

2. AHaim3 Maciia mepesi BKIIOYEHHEM o0opyaoBaHHA. Macio, oTOupaeMoe 3 000pyHIOBaHHA
Mepell ero BKIIOUEHUEM T0J] HAIIPSDKEHUEM TOCJIe MOHTa)Xa, MOJIBEPraeTcs COKpalleHHOMY aHalu3y B
o0beme, peycMOTpeHHOM B 11. 1-6 Tabim. 1.8.38, a nns obopynoBanus 110 kB u Beiie, Kpome TOTO,
mo 1. 12, Ta6m. 1.8.38.

3. WcnplTaHne Macia M3 anmapaToB Ha CTAaOWIBHOCTH IPU €ro CMEIIMBaHWU. [IpM 3ajmBKe B
arnmnaparbl CBEXKUX KOHIAMWIHWOHHBIX MACCJ PAa3HbIX MApOK CMECh IPOBEPACTCA Ha CTa6I/IJ'II)HOCTI) B
MPONOPIHAX CMEUICHHUS, IPU 3TOM CTa0MIFHOCTh CMECH JOJDKHA OBITh HE XyKE CTA0MIBHOCTH OJHOTO
U3 CMEUIMBAEMBIX Macel, OOJIAJafoIIero HAaMMEHBIIeH CTaOmIbHOCTBhIO. I[IpoBepka CTaOMIBHOCTH
CMECH Macejl MPOW3BOAMTCS TOJNBKO B CIydae CMEIICHHS MHTHOWPOBAHHOTO M HEMHTHOWPOBAHHOTO
Macel.

SJIEKTPUYECKHUE AIIITAPATHI, BTOPUYHBIE HEITN
M SJIEKTPOITPOBOJKHU HANIPS’)KEHUEM /10 1 kB

1.8.34. Dnexrpuueckue anmapaTsl ¥ BTOPUYHBIC IIETIH CXEM 3aIUT, YIPABICHUS, CUTHAIM3AIAN 1
U3MEpPEeHUs]  UCHBITHIBAIOTCS B 0o0beMe,  MPEIyCMOTPEHHOM  HACTOSIMM  maparpadom.
ONeKTPONpPOBOAKH HampskeHHeM A0 1 kB oT pacnpeaenuTenbHbIX MYHKTOB 10 3JIEKTPONPHEMHUKOB
UCTIBITBIBAIOTCS 11O 1. 1.

1. Usmepenue conporuBieHus u3ossiiuuu. CONPOTHBICHUE W3O0JSIIUK IOJDKHO OBITh HE MEHee
3HaYeHUH, pUBeIeHHBIX B Ta0m. 1.8.39.

2. WcnblTanue TMOBBIIIEHHBIM Halps>KEHUEM HpOMI)IIJ_UIeHHOI‘/II yacTtoThl. McrbITarepbHoe
HalpsDKeHUE Uil BTOPHYHBIX IIENed CXeM 3allWThl, YIPaBJIEeHHs, CHTHAIM3ALMHd U H3MEPEHHs CO
BCEMHU MPHUCOCAUHHUTEIILHBIMH araparamu (aBTOMATHYECKUE BBIKIIOYATENINM, MATHUTHBIC MMyCKATEIH,
KOHTaKTOpBI, peine, npubopbl U T. m.) 1 kB. IIpogomkuTenbHOCTh MPUIIOKEHNST HOPMHPOBAHHOTO
HCHBITATCJIbHOT'O HAIIPAXKCHUA 1 mun.

3. TlpoBepka JeiCTBUS MaKCUMAlbHBIX, MHHUMAIFHBIX WM HE3aBUCHMBIX pacCleMUTeNeH
ABTOMATHYECKHX BBIKIIOUaTeel. [IpoM3BOANTCS y aBTOMATHYECKUX BBIKIHOUATENEH ¢ HOMUHAIBHBIM
TokoM 200 A um Gonee. Ilpemensr neHCTBUS pacleNUTENed MOMKHBI COOTBETCTBOBATH 3aBOICKUM
JaHHBIM.

4. TlpoBepka pa®OTHl aBTOMAaTHYECKMX BBIKJIIOYATENCHl M KOHTAaKTOPOB IPHU MOHMXEHHOM H
HOMHHAJIBHOM HAIPSKCHUSIX ONEPATUBHOIO TOKA. 3HAUCHMS HAMPSDHKCHUS M KOJIHYECTBO OINEparii
NPU UCIBITAHUK aBTOMAaTHYECKHX BBIKIOUATEIed M KOHTAKTOPOB MHOTOKPATHBIMH BKJIIOUCHHUSIMH U
OTKJIFOUEHHUSIMH NIpUBeJieHb! B Ta0u1. 1.8.40.

5. IlpoBepka peneiiHol anmapaTypbl. IIpoBepka penie 3amuThl, YNpPaBIEHHS, aBTOMATHKH H
CHUTHAJIM3AIMK U APYTHX YCTPOHCTB MPOU3BOAUTCS B COOTBETCTBUU C JCHCTBYIOIIMMH HHCTPYKIHSIMH.
[penens! cpabaTbiBaHus pene Ha pabOYUX YCTaBKaxX JOJKHBI COOTBETCTBOBAThH PACYETHBIM JIAHHBIM.

6. IIpoBepka MPaBWILHOCTH (PYHKIIHOHHUPOBAHUS IMOJHOCTHIO COOPAHHBIX CXEM IPH Pa3IMYHBIX
3HAYEHHUAX OIEPAaTHBHOIO TOKa. Bce 3IIeMEHTHl CXeM JIODKHBI HaJeXHO (QYHKIMOHUPOBATH B
NpPEAyCMOTPEHHON  MPOEKTOM  MOCJIEAOBATENILHOCTA [PU  3HAYCHHSAX  ONEPATUBHOTO  TOKa,
MIPUBEACHHBIX B Ta0. 1.8.41.

Tab6uuna 1.8.39. Hanmenbiee 1onycTumMoe CONPOTHBIICHHE U30JISIIIUU ANNIAPATOB,
BTOPHYHBIX LeNel U 3J1eKTponposoaku 1o 1 kB

HcnpiTyemblit 00bEKT Hanpsoxenne | CompoTtuBieHue IIpumeuanue
Meraommerpa, B | uzomsaun, MOM
Bropuunble nenu  ympaBieHus,
3aLUTBHI, HU3MEpPEHUs,
CHTHAIM3alUM W T. 1. B
3JIEKTPOYCTaHOBKAX
HanpsbkeHueM Bbie 1 kB:

LIMHKYU ONEPaTUBHOTO TOKA U 500-1000 10 UcnpiTanus npou3BoasTCs
UIMHKHY LETIel HANPSKEHUs Ha IIpH OTCOEIUHEHHBIX
IIUTE YIPaBICHUS LETsIX

KaxkJi0e MIPUCOEAUHEHUE 500-1000 1 UcnpiTanus npou3BoasTCs
BTOPUYHBIX LENed u  wueneu co BCEMU



INMUTaHUSA IIPpUBOJ0OB
BBIKJIIOYATEIICH 1 paBLCHHHHTGHCﬁ

Bropuunble 1enu ynpaBicHHS,
3alllUThI, CUTHaJIN3alluu B
peNeiHO-KOHTAaKTOPHBIX ~ CXeMax
YCTaHOBOK HanpsbkeHueM 1o 1 kB

enu OCCKOHTAaKTHBIX  CXEM
CHCTEMBI peryaupoBaHus u
yIpaBJeHus, a TaKxKe
MPUCOCTUHCHHBIC K HUM
3JIEMEHTBI

Ienu ympaBiaeHus, 3allUThl U
BO30YKICHHSA MaIluH

MOCTOSIHHOTO TOKa HaNpsDKEHUEM
no 1,1 kB, nmpucoeguHEHHBIX K
LIETISIM TJIABHOT'O TOKa

CuitoBblie u OCBETHUTEJIbHBIC
3JIEKTPOIPOBOIAKH

PacnipenenurensHble  yCTpOICTBA,
HIATHI u TOKOIPOBO/IBI
HanpspkeHueM 10 1 kB

500-1000 0,5

ITo naHHBIM 3aBOAA-U3TOTOBUTENS
500-1000 1
1000 0,5
500-1000 0,5

MIPUCOETMHEHHBIMH
anmnapaTamu (oOMoTKHM
NPUBOJIOB,  KOHTAaKTOPBI,
pene, puOOPHI,
BTOPHUYHBIE 00MOTKH
TpaHC(OPMATOPOB TOKA U
HATIPsDKCHUSA U T. 11.)
HcrnplTaHus NpoOU3BOAATCA
co BCEMHU
MIPUCOETMHEHHBIMH
amnmaparaMyd  (MarHUTHbIC
IyCKaTelIH, KOHTAKTOPBI,
pene, TpuOOpPHI U T. 11.)

Hcnberranus
OCBETUTEIIBHBIX
MIPOBOJKAX MPOU3BOISATCS
0 BBOPAYHMBAaHUS JIAMII C
MIPUCOCTUHEHHEM
HYJIEBOTO  MpOBOJa K
Kopmycy CBETHUJILHHUKA.
Hzonsius n3MepseTcs
MEXIy TpOBOAAMH U
OTHOCHUTEJIBHO 3€MJTU
UcnbiTanus npou3BoAsSTCs

s KaXKII0U CEKLINU
pacnpenenmTeTbHOTO
yCTpoOiCTBa

Ta6umna 1.8.40. UcnbiTanHe KOHTAKTOPOB M ABTOMATHYECKHUX BBIK/II0YATEICH
MHOTOKPATHBIMH BKJIIOYEHUSIMH M OTKJIIOYCHUSIMH

Onepanus Hampspkenue onepaTuBHOTO TOKa, % KonuuectBo oneparuii
HOMUHAJILHOTO
Bxitouenue 90 5
BrurroueHre U OTKITFOUEHHE 100 5
OTKIIIOYeHHE 80 10

Tao6auna 1.8.41. HanpsiskeHue onepaTMBHOr0 TOKA, IPH KOTOPOM JI0JI:KHO 00ecTeYnBAThCSA

HOpMAJIbHOE (byHKIIPIOHPIpOBaHI/Ie CXeM

HcnsiTyeMmbIit 00BbEKT Hanpsoxenne IIpumeuanue
OTepaTUBHOTO
TOKa, %
HOMHHAJIEHOTO
CxeMBblI 3allAThHI ¥ CUTHAJIN3AIIH B 80, 100 -
yCTaHOBKax HampspkeHueM Boie 1 kB
CxeMblI yIpaBJieHUsI B yCTAaHOBKAxX
HanpsbkeHueM Bbie 1 kB:
HCIBbITAaHAE Ha BKIIOYCHHE 90, 100 -




TO €, HO Ha OTKJIIOUCHHE 80, 100 -
PeneliHO-KOHTaKTOPHBIE CXEMBI B 90, 100 Jnst  mpocThIX  CXeM  KHONKa -
yCTaHOBKax HarpsbkeHueM 10 1 kB MarHUTHbIA ~ IyCKaTeldb  NpPOBEpPKa
paboTBl Ha MMOHMWXEHHOM HANPSKCHUN
He NMPOU3BOIUTCSA

BbeckoHTakTHBIE CXEMBbI Ha JIOTUYECKHUX 85,100, 110 H3menenue HAaIpPSKEHUS
3JIEMEHTax MPOU3BOAUTCS Ha BXOoAe B OJOK
TIATaHUS

AKKYMVYJIATOPHBIE BATAPEN

1.8.35. 3akoHueHHass MOHT@)XOM aKKyMyJaTOopHass OaTapes HCHBITHIBaeTCs B o0beMe,
NPeyCMOTPEHHOM HACTOSIIUM Maparpagom.

1. M3MepeHre CONPOTHBICHUS U30JALUK. M3MepeHrne MpOM3BOAUTCS BOJIBTMETPOM (BHYTpPEHHEE
COTIPOTHBJICHHE BOJIBTMETPA IOJKHO OBITH TOYHO M3BECTHO, KJIacc He HUXKe 1).

[Tpu NONHOCTBIO CHATOM Harpyske JOJDKHO OBITh M3MEPEHO HalpsDKeHue OaTaped Ha 3aKHUMax U
MEKTy KaXIbIM U3 32)KHMOB U 3eMJICH.

R
ComnpoTHBIEHHE N30ISIIAN ~ * BBIYUCIIETCS 10 (hopMyJIie

U
R =R B B 1
U, +U,
s
raie ¢ - BHYTpEHHEE COMPOTUBIECHUE BOJIBTMETPA; U . HANpsDKCHUE Ha 3a)HMax OaTtapeu; U, H
U, . HAIPSDKCHAS MEXIY MOJOXKHUTEIBHBIM 3KUMOM W 3eMIIEH M OTPHUIATENBHBIM 32KUMOM U
3eMJICH.

COHpOTI/IBHeHI/Ie HU30JIIUHU 6aTape14 JOJIDKHO OBITH HE MEHEE YKa3aHHOT'O HHUKE:

HomunanpHOE HanpshxeHne, B 24 48 110 220
Comporusnenue, kOm 14 25 50 100

2. IlpoBepka emKocTH OT(HOPMOBAaHHOW aKKyMyJsTOpHOH Oarapen. IloiHOCTBIO 3apspKEHHBIC
AKKYMYJISITOPBI pa3pspKaroT TOKOM 3- win 10-4acoBoro pexuma.

EmiocTe  akkymynsTOpHOH — OaTapew, TpuBeneHHas K Ttemmeparype +25°C, momxHa
COOTBCTCTBOBATH JaHHBIM 3aBOJa-U3IrOTOBUTCIIA.

3. IlpoBepka IUIOTHOCTH TEMIIEPATyphl AneKTpoiuTa. [IoTHOCTH M TemmepaTypa 3JeKTpoJIuTa
Ka)KJJOTO 3JIEMEHTa B KOHILE 3apsiga M paspsjga Oarape MODKHBI COOTBETCTBOBATH JAHHBIM 3aBOJA-
n3roroButend. TeMmepaTypa 3IeKTpOINTa IPH 3apsaae 1o0/bkHa ObITh He BoIme +40°C.

4. XUMHUYECKUHN aHATU3 3JIEKTPOIUTA. DNEKTPOIMUT IS 3aJMBKU KHCIOTHBIX aKKyMYJSTOPHBIX
Garapeil MOJKEH TOTOBUTHCS M3 CEPHOH akKyMyJsTOpHOH kuciotel copra A no 'OCT 667-73* n
muctrwuupoBarHoi Boasl o 'OCT 6709-72.

ConepxaHue TNpUMEce W HENETydyero OCTaTKka B PAa3BEJCHHOM JJIEKTPOJIHMTE HE JOJDKHO
IMMPEBLINIATH 3Haqu1/1171, MPUBECACHHBIX HHUXKE.

IIpo3pauHocTsb [Ipo3paunas

Oxpacka corTacHO KOJIOpUMETPUIECKOMY ompeneneHuo, M1 0,6

[InotHOCTB, T/M } , ipu 20°C 1,18

Copeprxanne, %:

MOHOTH/IpaTa 24,8

Kee3a 0,006

MBIIIBSIKA 0,00005

MapraHia 0,00005

xJjopa 0,0005

OKHCJIOB a30Ta 0,00005

Heneryuwnii ocrarok, % 0,3

Peakuus Ha MeTabl, OcakaeMble CEpOBOIOPOIOM Boinepxusaet ucnbitanue mo ['OCT
667-73, 1. 19

BeuectBa, BoccTaHaBIMBaIOIME MAapTraHIIOBOKHUCIBIN Kanuii  BeigepskuBaet ucnbitanue no 'OCT




667-73, 1. 18

5. V3MepeHne HampsDKEHUsT Ha diieMeHTax. HanpshpkeHre OTCTAIoIUX JIEMEHTOB B KOHIIE pa3psiia
HE NTOJDKHO OTiIMYathes Oonee yem Ha 1-1,5% OT cpemHero HampsHKEHHS OCTANBHBIX 3JIEMEHTOB, a
KOJINYECTBO OTCTAIOIIMX 3JICMEHTOB JIOJDKHO OBITH He Oosiee 5% ux o011ero Koin4ecTsa B baTapee.

3ABEMUISIIOIIME YCTPOMCTBA

1.8.36. 3azemuisifoiiMe yCTPOWCTBA HCIBITHIBAIOTCS B O0BEME, MPEIyCMOTPEHHOM HACTOSIIMM
naparpagom.

1. IIpoBepka 3JIEMEHTOB 3a3eMJISIONIETO ycTpoWcTBa. Ee ciemyeT mpou3BOAWTH IyTEM OCMOTpA
3JIEMEHTOB 3a3€MJISIOIIETO YCTPOMCTBA B IpeiesiaX JOCTYITHOCTH OCMOTpY. CeueHus ¥ MTPOBOAUMOCTH
3JIEMEHTOB 3a3eMIIIOILETO YCTPOMCTBA JOIKHBI COOTBETCTBOBATh TpeOOBaHMIM HacTosmux [Ipasui u
IMPOCKTHBIM JJaHHBIM.

2. TlpoBepka IeT MEXAY 3a3eMIIMTEISIMUA M 3a3eMISIOIUMHU 3eMeHTamMu. ClienyeT MpoBepUTh
CEUCHHUS, ILENOCTh W TPOYHOCTh IIPOBOJHHKOB 3a3€MJICHHMS W 3aHYJIEHHSA, HX COEAWHECHUH W
npucoenuHeHnH. He NOMKHO ObITH OOPBHIBOB M BHUAUMBIX NE(EKTOB B 3a3€MIIAIOIINX IPOBOJHHKAX,
COCIIMHSIONIMX amnmaparsl ¢ KOHTYpOM 3a3emiieHus. HanexHocTh CBapku IIpoBepsieTCsl yIapoM
MOJIOTKA.

3. IlpoBepka coOCTOSHHS TPOOWBHBIX MpPEHOXpAaHUTENEH B JIEKTPOycTaHOBKax g0 1 kB.
[IpoOuBHBIE TpPEAOXpAaHUTENN JODKHBI OBITH HCIPABHBI M COOTBETCTBOBATH HOMHHAJIBHOMY
HAIPsDKEHUIO 3JIEKTPOYCTaHOBKH.

4. IpoBepka nenu (aza - HyJIb B JEKTPOyCcTaHOBKax 10 | KB ¢ riryxum 3azemiieHneM HeWTpanu.
[IpoBepky ciemyeT NPOM3BOIUTH OJHWM M3 CHOCOOOB: HEMOCPEACTBEHHBIM HM3MEPEHHEM TOKa
0JHO(}A3HOTO 3aMBIKAHUS Ha KOPITYC WIIM IPOBOJ C IIOMOLIBIO CIEHUANBHBIX PUOOPOB; H3MEPEeHUEM
MOJIHOTO CONPOTHUBIICHUSI TeTNIM (aza - Hyllb C HOCIEAYIOUIMM BBIYUCICHHEM TOKa OAHO(A3HOTrO
3aMBIKaHHSL.

Tok ogHO(A3HOrO 3aMBIKaHNS HA KOPITYC HIIM HYJIEBOW MPOBOJ OJDKEH 00ECHEeYnBaTh HAIEKHOE
cpabaThIBaHUE 3aIUTHI C Y4eTOM KO3((HUIMCHTOB, NMPUBEICHHBIX B COOTBETCTBYIOIIMX IJIaBax
Hacrosmux IIpasui.

5. V3mepeHue cONMpOTHMBIEHUS 3a3€MIISIOIINX YCTPOMCTB. 3HAUCHUS CONPOTHBIEHUS JOJDKHBI
YIOBIIETBOPSTH 3HAUCHUSM, IPUBEICHHBIM B COOTBETCTBYIOIINX IJIaBax HAacTOSAIUX [IpaBuit.

CHJIOBBIE KABEJIBHBIE IMHUA

1.8.37. CunoBbie kabellbHBIC JMHUU HampsbkeHHeM 10 1 kB ucmeiThiBaroTest mo m. 1, 2, 7, 13,
HanpspkeHueM Boiie 1 kB u o 35 kB - mo n. 1-3, 6, 7, 11, 13, Hanpsbxkenuem 110 kB u Beie - B
MOJTHOM 00BbeMe, MPETyCMOTPEHHOM HACTOSIINM Taparpagom.

1. TlpoBepka memoctn u (asUPOBKH K Kabems. IIpoBepstOTCS IENOCTh M COBIAICHHE
0003HaueHHH (ha3 MOJKITFOUACMBIX KT KaOes.

2. 3mepeHue conpoTHUBIIEHUsT U30JSIMU. [Iponu3BOUTCS MEraoMMETPOM Ha HarpsbkeHue 2,5 kB.
Jus cunoeix kabenert mo | kB compoTuBieHne m3osMmmu T0HKHO OBITh He MeHee 0,5 MOwm. s
CIWIOBBIX Kabenel Beime | kB compoTwBieHHE H30IAALUN HE HOpMHpyeTcs. M3mepenwe ciemyer
MIPOU3BOIUTH JIO U TIOCJIC UCTILITAHUS KaOeJIs MOBBIIICHHBIM HAMTPSDKCHUEM.

3. HcnplTaHre NOBHINICHHBIM HAMPSDKEHHEM BBIIPSAMICHHOTO ToKa. CuitoBble kabenu Bhime 1 kB
WCTIBITHIBAIOTCSI MOBBIIIIEHHBIM HAIPSHKEHUEM BEITIPSMIIEHHOTO TOKA.

3HaueHUsI HWCIBITATEIFHOTO HAMNPSHKEHUS W JUIMTEIBHOCTh TPHIIOKEHHS HOPMHUPOBAHHOTO
UCTIBITATENbHOTO HANPSHKEHUS IPUBEAEHBI B Ta0d. 1.8.42.

Ta6auna 1.8.42. UcnibiTaTe1bHOE HATIPSIZKEHHE BHIMPSIMIEHHOI0 TOKA JJIA CHJIOBBIX Kadeeit

W3omnsiums 1 mapka kabenst HcnbitaTensHoe Hanpshkenue, KB, s [IponomxurenasHOCTH
KaOesneiiHa paboyee HanpspDKeHNE, KB WCIBITAHUS, MUH
2 (316 ]10] 20| 35 |110] 220
bymaxnas 12 |18 |36 | 60 [ 100 [ 175 | 300 | 450 10
Pesunosas mapox I'TLI, KIIID, | - 6 (12| - - - - - 5
KIOBI', KIIBIJI, KIIBI' /]
ITnactmaccoBas - [15] -] - - - - - 10




B mporecce HCHIBITaHUS TOBBIIMICHHBIM HANPSHKEHUEM  BBIMIPSIMICHHOTO TOKa oOparnaeTcs
BHUMAaHHC Ha XapaKTep U3MCHECHUS TOKA YTEUKH.

Kabens cuntaercs BEIICPKABIINM UCIBITAHUS, €CITH HE TIPOU3OILIO MPO00sI, He OBLTO CKOIB3SIINX
Pa3psIoB U TONYKOB TOKA YTEUKH UM €r0 HapacTaHHA IOCIE TOTO, KaK OH JOCTUT YCTaHOBUBIIIETOCS
3HAYCHUSI.

4. VcribITaHUe MOBBIIICHHBIM HAIPSHKCHUEM MPOMBIIIICHHON 9acTOTHI. JlomycKkaeTcs: MpOU3BOIUTh
qist ouHui 110-220 kB B3aMeH HCHBITaHHSA BBIIPSAMIIEHHBIM TOKOM; 3HAYEHHE HCIBITATEIbHOIO
HanpspkeHust: it auHui 110 kB-220 kB (130 kB no otHOmenuo k 3emie); st auauil 220 kB-500 kB
(288 xB mno orHomeHuro Kk 3emue). I[IpONOKUTENBPHOCTh MNPHIOKEHHS HOPMHUPOBAHHOTO
UCTIBITATEIFHOTO HATIPSKCHUS 5 MUH.

5. OmpeneneHne aKTUBHOTO COMpOTHBIEHHS Xwi. [IpomsBomutcs mis nuHWA 35 kB u BhIIIC.

AKTHUBHOE COIPOTHBIICHHE XHJ KaOCIbHOW JIMHUM TOCTOSSHHOMY TOKY, TpPUBEACHHOE K 1 MM ?
cedenus, | M mmuHEl U Temneparype +20°C, nomkHo 06T He Oomee 0,0179 OM myst MeIHOM KUIBI U
He 0osee 0,0294 OM 17151 aTFOMUHHEBOM JKHIIBL.

6. OnpezencHue IEKTPUICCKON pabodei emkocTy sxwil. [IpousBoautes mwist muauii 35 kB u BbIIIC.
W3mepeHHas eMKOCTh, IPUBEJCHHAS K YACTHHBIM BEIIMYHHAM, HE TOJDKHA OTIMYATHCS OT PE3yJIbTATOB
3aBOJCKHX HCIIBITAaHUH OoJee yeM Ha 5%.

7. W3mepenue pacnpeleneHus TOKa IO OJHOXKWIBHBIM KaOensMm. HepaBHOMEpHOCTh B
pacrpeeieHul TOKOB Ha KaOessix He JoJbKHa ObIiTh Ooitee 10%.

8. IlpoBepka 3amMTHI OT OIYXKIAIOMKX TOKOB. [Iponu3BOaUTCS IPOBEpKa AEHCTBUS YCTaHOBIEHHBIX
KaTOHBIX 3aIIHT.

9. HcnpITanue Ha HaIW9YMe HEPACTBOPEHHOTO BO3MyXa (IpomuTOYHOE HenbiTanue). IlpomsBoauTcs
JUISL MacJIOHANOJMHEHHbIX KabenbHbIx juHUKA 110-220 kB. CozpepikaHue HEpacTBOPEHHOTO BO3JyXa B
Maciie JOJKHO ObITh He Ooitee 0,1%.

10. McmeiTanre TOONUTHIBAIOIINX arperaToB M aBTOMAaTHYECKOTO ITOJOTPEBAa KOHIIEBBIX MY(QT.
TIpousBoanTCS ISl MACTIOHAIIOJIHEHHBIX KaOenbHbIX TuHUHN 110-220 kB.

Tabauua 1.8.43. IIpenesibHble 3HAYeHHS TOKA3aTe/Iell KayecTBa Macja KadelbHbIX JIUHUT

ITokazarens Macna Hopwmsl nns macna
MapKu
C-220 MH-3
DeKTpUYecKas MPOYHOCTh, KB/CM, He MeHee 180 180
Tanrenc yria auanekrpuyeckux noreps mpu +100°C, %, He 6osee 0,005 0,008
Kucnornoe uncno, mr KOH Ha 1 r Macia, He 6osee 0,02 0,02
Crenens aerazanuu, %, He Oolee 0,5 1,0

11. KoHTponb COCTOSIHHS aHTUKOPPO3UWHOTO TMOKPBITUA. [IpoW3BOAMTCS IS  CTaJIBHOTO
TpyOOIpOBOJa MacIOHAIIOIHEHHBIX KabenbHbIX JnHui 110-220 kB.

12. TIpoBepka XapakTepHCTHK Macya. [Ipou3BOAMTCS Ul MaciIOHANOIHEHHBIX KaOeIbHBIX JIMHUNA
110-220 kB. OTtb6op npod cirexyeT mpou3BOAUTH U3 BCeX deMeHTOB JUHUU. [IpoOsl Macia mapku C-
220, orémpaemsle gepe3 3 cyT. IOCie 3aIUBKH, JOJDKHBI YIOBIETBOPSTH TpeOoBaHUsAM Tadi. 1.8.43.

[Ipo6s1 Macna mapku MH-3, otOupaeMbie U3 JTUHUNA HHU3KOTO M BBICOKOTO JABJICHHUS 4Yepe3 5 CyT
TMIOCJIE 3aJIMBKH, TOJDKHBI YIOBIIETBOPATH TpeOoBaHusIM Tabu. 1.8.43.

13. M3mepenne conmpoTHUBICHUS 3a3eMiICHHSA. [IpOM3BOMMTCS Ha JIMHUSAX BCEX HANPSDKEHUH LIS
KOHIIEBBIX 3a1eloK, a Ha juHHAX [10-220 kB, xpome TOro, Ui MeTaNTMYECKUX KOHCTPYKLMI
Ka6eﬂbeIX KOJIOAUECB U MOAIMUTOYHBIX ITYHKTOB.

BO3AYIIHBIE TUHUU JIEKTPOIIEPEJAYN
HAIIPAKEHWEM BbBILIE 1 B

1.8.38. Bo3nmymiHble ITHHHH SJIEKTPOIIEPENadd HCIBITHIBAIOTCS B O00BEME, MPEeIyCMOTPEHHOM
HaCTOSIIMM Taparpadom.

1. ITpoBepka uzonaropos. IIponsBonutcs cornacHo 1.8.32.

2. TlpoBepka coenunHeHuil mpoBoioB. Ee ciemyer mpou3BOAMTH IMyTEM BHEIIHETO OCMOTpa U
W3MEpPEeHNs] TAJCHUs HANpsHKEHUS WM conpoTuBieHHs. OIpeccoBaHHBIE COSIMHEHHS INPOBOJOB
OpakyroTcs, eciu:

CTaJIbHOU CepACYHMK PaCIIOJIOKEH HECUMMETPUYHO;



reOMeTpUYECKHE pa3Mephl ([UIMHA M JMaMeTp ONPECCOBAHHOM YacTH) HE COOTBETCTBYIOT
TpeOOBAHUAM MHCTPYKIMU 10 MOHTAKY COEMHHUTEIILHBIX 3QKUMOB JTAHHOTO THIIA,

HA TMOBEPXHOCTH COCMHUTEIS WK 32)KHMa UMEIOTCS TPEIINHbI, CISbl 3HAYUTEIbHONU KOPPO3UH U
MEXaHUYECKUX TTOBPEXKICHUII;

MaJicHUe HAMPsOKEHUS] WK COMPOTHBIICHUE HA YYacTKe COeqMHEHMs (COoenuHMTENE) Oojee 4eM B
1,2 pasa npeBblIaeT MaJeHUE HAMPSDKEHUS WM COMPOTUBIIEHHE HA YYaCTKE MPOBOJA TOM *Ke JIHHBI
(uctipITaHMe IPOBOIUTCS BEIOOPOUHO Ha 5-10% coenuHuUTENEH);

KPHBH3HA OIIPECCOBAHHOIO COCAMHUTENs MpeBbiliaeT 3% €ero AJHHBI, CTAJIbHOW CEPACYHUK
OMPECCOBAHHOTO COCIUHHUTEIISI PACIIONIOKEH HECUMMETPHYHO.

CBapHbIe COeIUHEHHS OPAKYIOTCS, €CIIH:

MPOM30IIENT TePEKOr MOBUBA HAPYKHOTO MPOBOJA WM OOHAPYKEHO HApYIICHHE CBAPKH IPU
neperude COeIMHEHHBIX MTPOBOJIOB;

ycalouHas pakOBHHA B MECTE€ CBAapKH HMeeT MyOuHy Oosee 1/3 auamerpa mpoBoja, a s
CTaneamoOMIHHEBbIX TPOBOIOB cedeHneM 150-600 Mm” - Gonee 6 MM;

naJieHUe HAIPSOKESHHS WM COITPOTUBIICHHE TpeBbIinaeT Ooee yeM B 1,2 pa3a najieHre HapsHKEHUS
WM COTIPOTHBJICHUE HA y4acTKe MPOBOJIA TAKOH e JJTHHBI.

3. 3MepeHue COMPOTUBIIEHHS 3a3€MIICHUS OIIOP, MX OTTSKEK U TPOCOB. [Ipou3BoaAnUTCS B
cootBercTBUU C 1.8.36.

T'maBa 1.9
n30Jis1uus SJIEKTPOYCTAHOBOK

YTBEPXJIEHO
MUHUCTEPCTBOM 3HEPIETUKHU
Poccuiickoit ®enepaunu

IIpuxa3s ot 8 uronsg 2002 r. Ne 204

Bsooumcs 6 oeticmeue
c 1 ausapsa 2003 e.

ObsacTs npuMeHennsi. OnpenesieHust

1.9.1. Hacrosmas riaBa pacipoCcTpaHsIeTcss Ha BRIOOP M30JIALNH JIEKTPOYyCTaHOBOK IIEPEMEHHOTO
TOKa Ha HOMUHaJIbHOE HanpspkeHue 6-750 kB.

1.9.2. InvHa myTH yTEYKH U30JSIIKHN (M30JISTOPA) WIIM COCTABHOM M30JISIIMOHHON KOHCTPYKIMH (L)
- HauMEHbIIIEEe PACcCTOSHHUE 10 TOBEPXHOCTH M30JIILIMOHHON JIETalld MEXy METAIMIECKUMH YacTsIMU
pa3sHOro MOTEHIHANA.

1.9.3. DddexruBHas [UIMHA TMyTH YTEYKH - 4YacTh JUIMHBI IYTH YTEUKH, OMNpEAENsIonias
JNEKTPUYECKYIO IIPOYHOCTH M30JIATOPa WM M30JISILHMOHHOW KOHCTPYKIMH B YCIOBHSX 3arps3HEHUS U
YBIIQ)KHEHUSI.

VY nenvHas 3¢ dexTuBHAs JTHHA MTyTH yTedKu(A,) - oTHOEeHUE Y3PPEKTUBHOM JIIMHBI ITyTH yTEUYKU
K HanOouiplieMy paboueMy Mex(hazHOMY HAIPSHKEHHIO CETH, B KOTOPOH paboTaeT 3JIeKTpOyCTaHOBKa.

1.9.4. Kosp¢unueHT HCIONB30BaHUA UIMHBI MyTH YTeUKH (k) - TOMPABOYHBIA KO3 QHUIIMEHT,
YUUTHIBAIOMNI 3 (GEKTHBHOCTH MCIONB30BAHUS JUIMHBI ITyTH YTEUKH HU30JIATOPa MM HU30JIALMOHHOM
KOHCTPYKLIUH.

1.9.5. Crenenp 3arpssHenust (C3) - mokasarenb, YYWTHIBAIOIIMH BIMSHHE 3arpsi3HEHHOCTH
aTMoc(epbl Ha CHIKECHHUE HIIEKTPUUECKOM MTPOYHOCTH H30JIALUH HIIEKTPOYCTAaHOBOK.

1.9.6. Kapra creneneii 3arps3aenus (KC3) - reorpadudeckas kaprta, pallOHUPYIOIIas TEPPUTOPHIO
no C3.

Oo6mue TpedoBaHMS
1.9.7. BbiOop HW30JSATOPOB WM M3OJILMOHHBIX KOHCTPYKUMH U3 cTekia U (apdopa NOmKEeH

MPOU3BOJUTHCS 110 yIENbHOM 3(PQEKTUBHOI UIMHE MyTH yTeYkH B 3aBucumoctd or C3 B Mecrte
pacrioyioXKeHUsT DJIEKTPOYCTAHOBKM M €€ HOMHHAIBHOTO HalpspkeHHs. BrpiOOp H301sTOpOB WM



M30JIIMOHHBIX KOHCTPYKIMH M3 crekia ¥ (Gapdopa MOXKET HMPOU3BOIUTHCS TAKKE IO PaspsAHbIM
XapaKTEepPUCTHKaM B 3arpsI3HEHHOM M YBJIXHEHHOM COCTOSIHHH.

BbI6Op MONMMEpPHBIX H30JSTOPOB WM KOHCTPYKLMH B 3aBUcHMOCTH 0T C3 M HOMHHAJIBHOTO
HANpsDKEHUS] 3JIEKTPOYCTAHOBKM JOJDKEH IPOU3BOJUTECS 10 pa3psAAHBIM XapaKTEpHCTHKaM B
3arpsi3HEHHOM M YBJI&XXKHEHHOM COCTOSHHH.

1.9.8. Onpenenenne C3 NOMKHO MPOU3BOAUTHCS B 3aBUCHMOCTU OT XapaKTEPHCTUK MCTOUYHHKOB
3arps3HEHUS] W PACCTOSIHHUA OT HUX JO AJIeKTpoycTraHoBKH (Tabm. 1.9.3-1.9.18). B cmydasx, xorma
ucnonb3oBanne Tadm. 1.9.3-1.9.18 mo TeM WM WHBIM MPUYMHAM HEBO3MOXXHO, ompezaeneHue C3
cienyet npousBoauth o KC3.

BOmu3u NpOMBINUICHHBIX KOMILIEKCOB, a TakKe B pallOHaX € HAJIO0KEHHEM 3arpsi3HEHUH OT
KPYIHBIX IPOMBIIIIEHHBIX Tpennpusituii, TOC 1 NCTOYHUKOB YBJIQXKHEHHUS C BEICOKOH 3JIEKTPUIECKON
MIPOBOAUMOCTEIO onpenenenne C3, Kak MpaBuIIo, JOJDKHO mpou3BoanThes mo KC3.

1.9.9. Inuna myTtu yTedku L (CM) H30JIATOPOB M H3OJIALMOHHBIX KOHCTPYKIHUM M3 CTeKiIa U
(apdopa nomkHa onpenenaThes Ho GopmyIe

L=A\,-U-k,

rie A, — ynenbHas 3G dexTrBHas [UIMHA TyTH yTeuku o tadn. 1.9.1, cM/kB;
U - naunboneuiee paboyee mexnydazHoe Hanpspkenue, kB (mo FOCT 721);
k — k03 pULMEHT KCTIONB30BaHMS UIHHBI ITyTH yTeukH (1.9.44-1.9.53).

H3oassuua BJI

1.9.10. YnenvHas >¢dexTrBHAsS JUIMHA ITyTH YTEYKH HOAJIEPKUBAIOIIMX THPJISHA H30JIATOPOB U
IITBIPEBBIX M30JIATOPOB BJI Ha Merannuyecknx u >kene300€TOHHBIX omopax B 3aBUcHMocTH OoT C3 n
HOMUHAIIFHOTO HampspkeHUs (Ha BbicoTe M0 1000 M Hax ypoBHEM MOpS) IOJDKHA HMPUHUMATHECS II0
tabm. 1.9.1.

Tabnuya 1.9.1
YaeabHast 3GPeKTUBHAS JJIUHA MYTH YTEUKH MOIEP/KUBAIOIINX THPJISIHI U30JISITOPOB

M IITHIPEBBIX U30JATOPOB BJI Ha MeTa/LINYeCKHUX M :Kej1e300eTOHHBIX 0Mopax,
BHEIIHEH H30JIIUMH IJ1eKTPoodopyaoBaHus U u3oaaTopos OPY

CrenieHb A,, cM/KB (He MeHee), TPy HOMHHAILHOM HanpshKeHHH, KB
3arps3HEHUs 10 35 BKIIOYHTEIBHO 110-750
1 1,90 1,60
2 2,35 2,00
3 3,00 2,50
4 3,50 3,10

VYaenvHast d(QQeKTHBHAS MIMHA IyTH YTEYKH TOANCPKUBAOIINX THPISHA M IITHIPEBBIX
n3onsaTopoB BJI Ha BeicoTe 6oee 1000 M Hax ypoBHEM MOps JODKHA OBITH yBENMYEHA IO CPAaBHEHHIO
C HOPMHUPOBaHHO# B Tadi. 1.9.1:

ot 1000 mo 2000 m - Ha 5 %);

ot 2000 10 3000 M - Ha 10 %,

ot 3000 mo 4000 ™ - Ha 15 %.

1.9.11. M3onsuuoHHbIE PacCTOSHUS MO BO3YyXY OT TOKOBEIYIIUX JO 3a3eMJICHHBIX 4acTed Omop
JIOJDKHBI COOTBETCTBOBATh TPEOOBAHUSM IIL. 2.5.

1.9.12. Konn4ecTBO MOABECHBIX TapeibuaThIX H30JIATOPOB B IOANCPKUBAIOIINX THPISAHIAX H B
MOCJICIOBATEIBHOM IIEMKM THPJISAHI CHCHHUATBHON KOHCTpYKUMH (V-00pasHbix, A-00pa3HBIX, A -

00pa3HbIX, Y. 0o0pa3HBIX M Jp., COCTaBJICHHBIX W3 H30JSATOpOB oOjHOro THma) Juii BJI Ha
METALTHYECKUX U KEJIE300€TOHHBIX 0NOPaX AO0JKHO ONPEEISTHCS 1Mo hopmyIie



rae L, - JUIMHA IyTH YTEYKH OJHOTO M30JIATOpa IO CTAaHAAPTy WM TEeXHHUECKUM YCIOBHAM Ha
M30JITOP KOHKPETHOTO THna, cM. Eciy pacder m He JaeT Lenoro 4uciia, TO BRIOMpAoT Clietyromiee
IeTI0€ YHCIIO.

1.9.13. Ha BJI nampsibkenuem 6-20 kB ¢ MeTaNIMYECKUMH H JKEIC300CTOHHBIMH OIIOPAMH
KOJINYECTBO TOABECHBIX TapeibyaThIX M30JITOPOB B IMOANEPKMUBAIOLUINX M HATSDKHBIX THPISHAAX
JIOJDKHO ompenenarses no 1.9.12 u He3aBUCHMO OT MaTepHaa OIop AOJDKHO COCTAaBIATH HE MEHee
IBYX.

Ha BJI nanpspkenuem 35-110 kB ¢ MeTammndecKuMH, XKelle300€TOHHBIMH U JEPEBSHHBIMU
OIIOPaMU C 3a3eMJIEHHBIMH KPEIICHUSAMH TUPJISHI KOJIUYECTBO TapeIb4yaThIX H30IATOPOB B HATSKHBIX
TUpJSIHAAX BCEX THUIOB B paioHax ¢ 1-2-if C3 crneayeTr yBenuuumBaTh HA OAMH H30JATOP B KaKIOU
THPJISTHJIE TT0 CPABHEHHUIO C KOJIMYECTBOM, MTOIy4YeHHBIM 1o 1.9.12.

Ha BJI nampspkennem 150-750 kB Ha METaTMYEeCKMX W KEJIE300€TOHHBIX OMOpax KOJIUYECTBO
TapeabuaThIX H30JIATOPOB B HATSDKHBIX THPJITHAAX JOJDKHO oInpenenaTses no 1.9.12.

1.9.14. Ha BJI nanpsxenuem 35-220 xB c¢ aepeBsHHBIMU omopamu B paifonax c¢ 1-2-if C3
KOJIMYECTBO MOJBECHBIX TapeabuaThIX M30JIATOPOB M3 CTekiIa WK ¢apdopa AomycKaeTcs NPUHAMATh
Ha | meHbre, ueM a1t BJI Ha MeTanmMuecKuxX MM JKeNe300€TOHHBIX OMOpax.

Ha BJI nanpsixenuem 6-20 xB ¢ JgepeBSHHBIMH ONOpamMHM WIHM JACPEBSIHHBIMHM TpaBepcaMu Ha
METAUIMYECKUX M JKeJIe300€TOHHBIX onopax B paioHax ¢ 1-2-if C3 ynenbHas 3ddexTuBHAs IMHA
MyTH YTEUKA U30JATOPOB AOJDKHA OBITH HEe MeHee 1,5 cM/kB.

1.9.15. B rupnsamax omop OONBIIMX IEPEXOIO0B JODKHO MPEAyCMATPHBATHCA IO OJHOMY
JIOTIOJIHUTEIBHOMY TapeibuaToMy M30JsTOpy U3 crekia win dapdopa Ha kaxzapie 10 M npeBbIIeHHs
BBICOTBI OIOpPBI cBepX 50 M MO OTHOLIEHHIO K KOJIMYECTBY H30JIATOPOB HOPMAJIbHOIO HCIIOIHEHHS,
OIIPEJICTICHHOMY JIJIsl OJJHOLICTTHBIX THPISIH TIpH A, = 1,9 cM/kB s BJI nHanpsokenuem 6-35 kB u A, =
1,4 cm/kB nns BJI nanpsbxkennem 110-750 kB. IIpu a3ToM KOIMYeCTBO M30JISITOPOB B THUPIISIHAAX 3THUX
OTIOp JIOJDKHO OBITH HE MeHee TpeOyeMOoro 0 yCIOBHSIM 3arpsi3HEHHS B paiioHe repexoa.

1.9.16. B rupnsHmax TapenbuaTHIX H30IATOPOB U3 CTekIa wid (hapdopa, MOIBEIICHHBIX Ha BEICOTE
6omnee 100 M, TOJDKHBI TIPEAyCMAaTPHUBATHCS CBEPX OMPEAETCHHOro B coorBeTcTBHU ¢ 1.9.12 1 1.9.15
JIBa JIOTIOJIHUTENIBHBIX H30JIATOPA.

1.9.17. Bwibop wuzomsiumu BJI ¢ W30IMpPOBaHHBIMH TIPOBOJAMH JIOJDKEH HPOW3BOAUTHCS B
cootBercTBuu ¢ 1.9.10-1.9.16.

Buemnss crexnssHHas u ¢papdopoBas nzonsanus d1eKkTpoodopyrosanus u OPY

1.9.18. VYpenbHast »>¢QexkTuBHas AIMHA IyTH YTEYKH BHEIIHeH ¢aphopoBol H30IALHUN
aeKTpoobopynoBanus U u3onaTopoB OPY Hampsoxernem 6-750 kB, a Takke HapyKHOI 4aCTH BBOJOB
3PV B 3aBucumoctH oT C3 1 HOMHHAJIBHOTO HanpspkeHus (Ha BbicoTe 1o 1000 M Hag ypoBHEM MODS)
JIOJKHA MPUHUMAThCS 1o Taba. 1.9.1.

VYnenbHast 3¢dexTHBHAS UIMHA ITyTH YTEYKH BHEIIHEH H30JSALUH 3JEKTPOOOOpPYIOBAaHUS |
nzomsatopoB OPY mampspkenuem 6-220 kB, pacmomokeHHBIX Ha BbIcoTe Oomee 1000 M, momkHa
npuHuMatbes: Ha BbicoTe 70 2000 M - mo Tabm. 1.9.1, a ma BeIcOTe OT 2000 mO 3000 M - Ha omHYy
CTEIIeHb 3arps3HEHHs BBIIIE 10 CPABHEHUIO C HOPMUPOBAHHOM.

1.9.19. Tlpu BeIOOpe M30ssiiuu OPY H30JSMIMOHHBIE PAcCTOSHHS IO BO3AYXY OT TOKOBEAYIIHX
gacteit OPY 10 3a3eMIIEHHBIX KOHCTPYKIIMI JOJDKHBI COOTBETCTBOBAThH TPEOOBAHMSM TII. 4.2.

1.9.20. B HaTsOKHBIX W TOMIEpPKUBAOIMUX THpAsHAaX OPY umcno TapenpyaThiXx H30JSTOPOB
cienyer onpenensit o 1.9.12-1.9.13 ¢ gobaBieHreM B KaXAYIO LENb TUPISIHABL HanpsbkeHueM 110-
150 xB - ognoro, 220-330 kB - n1Byx, 500 kB - Tpex, 750 kB - yeTblpex U301TOPOB.

1.9.21. ITpu OTCYTCTBUH AIEKTPOOOOPYIOBAHMUS, YAOBICTBOPSAIONIETro TpeboBanusaM Tadm. 1.9.1 mis
paiioHoB ¢ 3-4-if C3, Heo0X0ANMO IPUMEHATH 000pyIOBaHKE, H3OJATOPHI U BBOJIBI HAa 00JIe€ BHICOKHE
HOMUHAJIbHBIC HAMPSDKEHUSI ¢ U30JIAIMEH, YI0BICTBOpstomeH Tadm. 1.9.1.

1.9.22. B paiioHax ¢ yCIOBHSMH 3arps3HEHusi, npeBblmatromumMu 4-10 C3, Kak INpaBUio, CleayeT
MpeaycMaTpuBaTh coopyxenue 3PV.

1.9.23. OPY wnanpsokenuem 500-750 kB u, xak mpasuno, OPY Hampspkennem 110-330 kB ¢
OOJNBIINM KOJMYECTBOM MPUCOEAMHEHUN HE TOJDKHBI pacrojaratses B 30Hax ¢ 3-4-it C3.

1.9.24. VY nenpHas 3¢ ¢deKTuBHas JUIMHA ITyTH YTEUKH BHEIIHEH M30JIALUN JIEKTPOOOOpYI0BaHHS U
u3onsatopoB B 3PY Hanpsoxernem 110 kB u Beire nomkHa ObITh He MeHee 1,2 cM/kB B paiionax c 1-i
C3 u He menee 1,5 cM/xB B paiionax ¢ 2-4-it C3.

1.9.25. B paiionax c¢ 1-3-it C3 nomkusl npumensitbess KPYH u KTII ¢ nzonsuueit o tabn. 1.9.1. B
pationax ¢ 4-ii C3 pomyckaerca npumenenue toabko KPYH u KTII ¢ n3onaropamu crenuanbHOTO
WCTIOJTHEHUS.



1.9.26. N30asTOpBl THOKMX W )KECTKUX HAPYIKHBIX OTKPBITBIX TOKOIIPOBOIOB JOJIKHBI BHIOUPATHCS
¢ ynenpHOH >QQeKTHBHOW IMHOW TyTH yTeukd mo Tabn. 1.9.1: A, = 1,9 cm/kB Ha HOMUHAIBHOE
Harnpspkenue 20 kB mi1st rokonpoBosos 10 kB B paiionax ¢ 1-3-it C3; A, = 3,0 cM/kB Ha HOMUHaNBHOE
HanpspkeHne 20 kB mia tokompoBomos 10 kB B paitonax c¢ 4-it C3; A, = 2,0 cM/kB Ha HOMUHAIBHOE
Hanpspkenue 35 kB ms rokonpoBoaos 13,8-24 kB B paitonax ¢ 1-4-i C3.

Bp100op u30/151LMHU 110 PA3PSAAHBIM XaPAKTEPUCTUKAM

1.9.27. Tupnauager BJI manpspkenuem 6-750 kB, BHemHSAS 30U 3IIEKTPOOOOPYIOBAHUS H
mzonsaTopel OPY  Hampsokermem 6-750 kB momkuer umetrs 50%-Hble paspsiiHble HaNpsDKEHUS
HpOMbIU.[J'IeHHOﬁ HJaCcTOTbl B 3arpA3HCHHOM MW YBJIQAXKHCHHOM COCTOSHUM HE HUXKC 3Haqu1/1171,
MPHUBEJICHHBIX B Ta0II. 1.9.2.

VY aenbHas MOBEPXHOCTHASI TPOBOAUMOCTD CJIOSI 3arPsI3HEHUS! JOJDKHA IPUHAMATKCS (HEe MEHee):

s 1-i C3 - 5 mxCwm, 2-#1 C3 - 10 mxCwm, 3-i1 C3 - 20 MmxCwm, 4-i1 C3 — 30 MxCwM.

Tabruya 1.9.2
50%-nble paspsiinble Hanpsiskenus Tupasua BJI 6-750 kB, BHemHeii nzoasiuuu

3JIeKTPoo0opyIoBanus U u30aaTopoB OPY 6-750 kB B 3arpsizHeHHOM
| YBJIA’KHEHHOM COCTOSTHHH

HomuHansHOE HanpsKeHUe 50%-Hble pa3psAHbIC HAPSDKEHHA, KB
3JIEKTPOYCTaHOBKH, KB (mefCTBYIOTHE 3HAYCHUS)

6 8

10 13

35 42

110 110

150 150

220 220

330 315

500 460

750 685

Onpenene}me CTCNICHHU 3arPA3SHCHUA

1.9.28. B paiionax, He momaJalolUX B 30HY BIIMSHUS NMPOMBIIUIEHHBIX UCTOYHUKOB 3arpsi3HEHUS
(;reca, TyHOpa, IECOTYHOpa, Iyra), MOXET MPHUMEHAThCA W30JLIUS C MEHbIIEH yAeTbHOMI
3¢ (exTUBHON ATMHON IMyTH yTEUKH, YeM HopMupoBaHHas B Tabn. 1.9.1 mns 1-i C3.

1.9.29. K paitonam c 1-it C3 OTHOCATCSI TEpPUTOPUH, HE MOTAIAIOIINE B 30HY BIUSHUS HCTOUHUKOB
MPOMBINUICHHBIX ¥ TPUPOIHBIX 3arps3HeHui (00J0Ta, BHICOKOTOPHBIC pAWOHBI, PAWOHBI CO
€11a003aCOICHHBIMHE ITOYBAMH, CEIbCKOXO3HCTBCHHBIC PAHOHEI).

1.9.30. B mpoMBIIIIIIEHHBIX paliOHaX P HAJTHYUH 0O0OCHOBBIBAIONIUX JAHHBIX MOYKET MPUMEHSATHCS
n3oJsiuusl ¢ Oonbluei yaenbHO 3(p(eKTUBHONW JJIMHOW MyTH YTEYKH, YeM HOPMHUpPOBaHHas B TaOJl.
1.9.1 nnsa 4-i1 C3.

1.9.31. Crenenp 3arps3HEHUS BOJHM3M MPOMBIIUICHHBIX MPEIIPUATHA JODKHA OMPENEISIThCA 0
tabm. 1.9.3-1.9.12 B 3aBHCHMOCTH OT BHJa W PACUYETHOI0 OOBeMa BBHITYCKAeMOH MNPOAYKLIUU U
paccTOsIHUA A0 UCTOYHHKA 3arpsi3HEHUI.

PacuerHpIii 00BEM NPOMYKIMH, BBHITYCKACMON MPOMBIILICHHBIM TMPEANPHATHEM, ONPEICIACTCS
CYMMHpPOBaHHEM BceX BHAOB mponykuuud. C3 B 30HE YHOCOB AEUCTBYIOUIETO WM COOPYKAeMOTO
NPEONpUATHS IOJDKHA ONPEAETAThCA M0 HAuOOJBIIEMYy TOJOBOMY O0BEMY NPOAYKIHUH C yYETOM
MEePCIEKTUBHOTO IIaHa Pa3BUTHs NpennpusTus (He 6osee yem Ha 10 ner Biepen).

1.9.32. Crenenb 3arps3aenus BOmm3u TOC U MPOMBIIUICHHBIX KOTEIBHBIX JODKHA ONPEACTIATHCS
o Tabx. 1.9.13 B 3aBHCHMOCTH OT BHJIa TOTUTNBA, MOIITHOCTH CTAHIIMX M BBICOTHI ABIMOBEIX TPYO.

1.9.33. TIpu otcuere paccrosamic 1o Tabn. 1.9.3-1.9.13 rpanumel HMCTOYHHWKA 3arps3HEHUS
SIBIISICTCS KPUBAsi, OTHOAOIIAs BCe MeCTa BRIOPOCOB B aTMOc(epy Ha nanHoM npeanpustuu (TIC).

1.9.34. B cnydae mnpeBbllieHHs oO0beMa BBIIyCKaeMoW mpoaykium u MomuHoctn TOC, mo
CpaBHEHMIO C yKa3aHHBIMH B Tabn. 1.9.3-1.9.13, cmemyer yBemmumBaTh C3 He MeHee 4eM Ha OIHY
CTYIICHb.




1.9.35. OObem BblycKaeMOW NPOAYKUMHM NPU HAIWYUK Ha OJHOM IPEANPHUATHH HECKOJIBKUX
MCTOYHHMKOB 3arpsi3HEHUsl (LI€XOB) JOJDKEH OIPENENsAThCS CyMMHPOBAHHEM OOBEMOB NPOIYKIHH
OTAETBHBIX 11eX0B. EciaM MCTOYHMK BBIOpOCa 3arps3HSAIOMIMX BEIIECTB OTACIBHBIX IPOU3BOJCTB
(IIeXOB) OTCTOMT OT OPYTUX MCTOYHHKOB BBIOpoca mpemmpusatus 6ompmie yem Ha 1000 M, romoBoit
O6'beM MPOAYKIUU OOJIKCH ONPCACTIATHCA AJId 3TUX HNPOU3BOJACTB U OCTaJILHOW 4acTH npeanpuATrs
oTaenbpHO. B aToM ciydae pacyerHas C3 noinkHa onpenensiThes coraacHo 1.9.43.

1.9.36. Ecin Ha OMHOM IPOMBIIUICHHOM MPEOIPUSATHNA BBITYCKACTCA TPOAYKIHS HECKOIBKUX
oTpacneil (WM MmomoTpaciieil) MPOMBIIUIEHHOCTH, yKazaHHBIX B Tabm. 1.9.3-1.9.12, to C3 cnenyer
omnpenensTs cornacHo 1.9.43.

1.9.37. I'pannip! 30HbI ¢ gaHHO# C3 ciieyeT KOPPEKTHPOBATH C YIE€TOM PO3bI BETPOB IO opMyJie

s=5,2

U

rae S - paccTOSIHME OT IpaHUIbl MCTOYHMKA 3arpsi3HEHHMsS A0 TpaHUIbl paiioHa ¢ maHHoM C3,
CKOPPEKTHPOBAHHOE C YUYETOM PO3bI BETPOB, M;

So - HOPMHPOBAHHOE PACCTOSIHHE OT TPAHMIBI MCTOYHUKA 3arps3HEHUS O TPaHUIBl paifoHa C
nmarHoit C3 1pu KpyTroBOH po3e BETPOB, M;

W — cpennerooBasi MoBTOPSIEMOCTh BETPOB paccMarpuBaemMoro pymoa, %;

Wy — mOBTOpPSEMOCTB BETPOB OJHOTO pyMOa IpH KPYroBOil po3e BETpoB, %.

3uaueHus S/Sy JODKHBI OrpaHuunBaThes npeaenamu 0,5 < 5/, < 2.

1.9.38. CreneHp 3arpsi3sHeHHss BOJM3M OTBAJIOB MNBULAIIMX MaTEPHAIOB, CKIIAJCKUX 3JaHUU U
COOPYXEHUH, KaHAIN3AIIMOHHO-OYHCTHBIX COOPYKEHUH CIIeAyeT ONpeaeiarTs 1o tabm. 1.9.14.

1.9.39. Crenenp 3arps3HEHHs BOJNU3M aBTOAOPOT C HMHTEHCHBHBIM HCIIOJNB30BAaHHEM B 3UMHEE
BpeMsI XUMHYECKHUX IIPOTUBOTOJIONIEAHBIX CPEICTB CIEAYeT OnpenessTh mo tabdm. 1.9.15.

1.9.40. Crenenp 3arps3HEHUsI B MPUOPEKHON 30HE MOpPEH, COJCHBIX 03€p U BOJOCMOB JOJDKHA
orpeensThes 1o tabm. 1.9.16 B 3aBUCHMOCTH OT COJIGHOCTH BOJIbI M PACCTOSIHUS 1O O€pEroBoi JIMHUHU.
PacyerHas coneHOCTh BOJBI OIPEAETSAETCS M0 THAPOIOTHYECKIM KapTaM KaK MaKCHMalTbHOE 3HAYCHHE
COJICHOCTH TIOBEPXHOCTHOTO CJIOSl BOABI B 30HEe 70 10 kM BruryOp akBatopuu. CTemeHb 3arps3HEHUS
HaJl MOBCPXHOCTHIO 3aCOJICHHBIX BOJOCMOB CJICAYET NPUHUMATh Ha OAHY CTYINCHb BBLIIIEC, YEM B Ta6J'I.
1.9.16 nns 30nb1 70 0,1 KM.

1.9.41. B paiioHax, moaBep>KEHHBIX BETpaM CO CKOpocTbio Oomee 30 M/C CO CTOPOHBI MODS
(mepuoAMYHOCTHIO HE peke oAHOoro pasza B 10 5eT), paccTossHus 0T O€pEeroBO JIMHNH, TPUBEACHHBIC B
tabin. 1.9.16, cienyer yBenu4uth B 3 pasa.

Jlns BomoemoB rwromambio 1000-10000 m* C3 JIOIIyCKaeTCsd CHIXKAThb Ha OJHY CTYIEHb II0
CpaBHEHHIO ¢ JaHHBIMU Tabu. 1.9.16.

1.9.42. Crenenp 3arpsi3HeHUs BONMHM3W TpaaWpeH WM OpBITAIbHBIX 0acCeHOB JOJDKHA
onpenensaTbes mo tabna. 1.9.17 mpu ynenbHOM NPOBOAMMOCTH IHUPKYJIALMOHHONW Boabl meHee 1000
MKCwMm/cM 1 1o Tabut. 1.9.18 npu yaensHo# npoBogumocty ot 1000 10 3000 MkCwm/cM.

1.9.43. Pacuernyro C3 B 30HE HAIOKEHHUS 3arpsA3HEHUH OT JABYX HE3aBHCHMBIX HCTOYHHKOB,
OTIPENIeICHHYIO C y9eTOM po3bl BeTpoB 1o 1.9.37, cnenyer onpenemnsts mo tadn. 1.9.19 HezaBucumo ot
BUAAa NPOMBIIIIJICHHOT'O UJIX IPUPOAHOI'O 3arpA3HCHM.

Tabauya 1.9.3

C3 BOIM3M XUMHYECKUX NPeINPHUATHH U NPOU3BO/ICTB

PacuetHsIil 00beM C3 npu paccTOSIHUU OT UCTOYHHKA 3arpsi3HEHUS, M
BBIILyCKaeMOM IIPOAyKUuH, | 1o 500 | or 500 | ot 1000 | or 1500 | ot 2000 | oT 2500 | oT 3000 | ot
THIC. T/TON 10 1000 | mo 1500 | o 2000 | mo 2500 | mo 3000 | xo 5000 |5000
Jo 10 1 1 1 1 1 1 1 1
Ot 10 1o 500 2 1 1 1 1 1 1
Ot 500 o 1500 3 2 1 1 1 1 1 1
Ot 1500 no 2500 3 3 2 1 1 1 1 1
Ot 2500 1o 3500 4 3 3 2 2 1 1 1
Ot 3500 no 5000 4 4 3 3 3 2 2 1




C3 BOun3u HedTenepepadaThIBAIOIIUX U HePTEXUMUYECKUX
NpeInpUsTHIi U TPOU3BOJCTB

Tabnuya 1.9.4

ITonotpacns Pacuetnslit 06beM | C3 npu paccTOSIHUM OT UCTOYHMKA 3arps3HEHHs, M
BBIILy CKa€MOM 10 500 | or 500 [ot 1000 | oT 1500 | 0T 2000 | oT
IPOLYKLMH, 10 1000 | mo 1500 | mo 2000 | mo 3500 |3500
TBIC. T/TOJ
HedrenepepabdarsiBaromnrue |[Io 1000 1 1 1 1 1 1
3aBO/IbI Ot 1000 1o 5000 2 1 1 1 1 1
Ot 5000 no 9000 3 2 1 1 1 1
Ot 9000 no 18000 3 3 2 1 1 1
Hedrexumuueckue Jlo 5000 3 2 1 1 1 1
3aBOJIbI U KOMOUHATBI Ot 5000 10 10000 3 3 2 1 1 1
Or 10000 mo 4 3 3 2 1 1
15000
Or 15000 no 4 4 3 3 2 1
20000
3aBojbl cunterndeckoro  ([{o 50 1 1 1 1 1 1
Kay4Jyka Ot 50 mo 150 2 1 1 1 1 1
Ot 150 mo 500 3 2 1 1 1 1
Ot 500 o 1000 3 3 2 1 1 1
3aBojbl Jlo 100 1 1 1 1 1 1
PE3MHOTEXHUYECKUX Ot 100 mo 300 2 1 1 1 1 1
156691 (0707

Tabauya 1.9.5

C3 BOIM3M NpeanpHUATHI 110 TPOU3BOJACTBY I'a30B M NepepadoTke He(PTAHOIO raza

ITonorpacis PacuetHsIil 00beM C3 npu paccTOsIHUU OT UCTOUHHUKA
BBIITyCKaeMOM ITPOTyKINU 3arpsi3HEHUs, M
J0 500 | ot 500 10 1000 | ot 1000
IIpon3BoACTBO Ta30B HezaBucumo oT o0beMa 2 1 1

IlepepaboTka HedTIHOTO ra3a

Hezasucumo ot 00bemMa

3

2

1

C3 BOJIM3M NpeANpPUATHIA 10 MPOU3BOACTBY LEJII0JI03bI U OymMaru

Tabnuya 1.9.6

[omotpacns Pacuernsrit 00peM C3 npu paccTOSIHAN OT NCTOYHHKA 3arpsi3HEHUS, M
BBIITYCKAaeMOM poRyKuuH, | no 500 | or 500 mo 1000 | or 1000 xo 1500 | ot 1500
TBIC. T/TOJ

IIpousBoacTBO Jo 75 1 1 1 1

LEJITI0JIO3BI n|Ot 75 no 150 2 1 1 1

HOMTYEII0NI03bl  (OT 150 mo 500 3 2 1 1
Ot 500 mo 1000 4 3 2 1

IIpousBoacTBO HezaBucumo ot o0beMa 1 1 1 1

Oymaru




C3 B6JIM3M NpeANPUATHIL M IPOU3BO/ICTB YEPHOH METAJLIYPrUn

Tabnuya 1.9.7

[onmotpacns Pacuernsiit o0beM | C3 npu pacCTOSHUH OT UCTOYHHKA 3aTPS3HEHISI, M
BBIITYCKa€MOH g0 | or500 | or 1000 | ot 1500 | oT 2000 [ oOT
npoaykiuy, Thic. T/rof| 500 | mo 1000 | mo 1500 | o 2000 | mo 2500 | 2500
BommaBka  uyrynma  u|/lo 1500 2 1 1 1 1 1
CTaJIn Ot 1500 no 7500 2 2 2 1 1 1
Or 7500 o 12000 3 2 2 2 1 1
T'oprooborarurensrsie  |Jo 2000 1 1 1 1 1 1
KOMOHHATBI Ot 2000 mo 5500 2 1 1 1 1 1
Ot 5500 no 10000 3 2 1 1 1 1
Ot 10000 0 13000 3 3 2 1 1 1
Kokcoxumnpomssoactso |Jo 5000 2 2 2 2 2 1
Ot 5000 no 12000 3 2 2 2 2 1
®deppociuiaBbl Jo 500 1 1 1 1 1 1
Ot 500 1o 700 2 2 1 1 1 1
Ot 700 no 1000 3 3 2 1 1 1
IIpousBoacTBO HezaBucumo or| 3 2 2 2 1 1
MarHe3uaJIbHbIX U3AENHH |o0beMa
IIpokar u obpaborka|HezaBucumo or| 2 1 1 1 1 1
YyryHa U CTaJu o0Bpema

C3 B6JIM3M NpeANPUSITHIi ¥ IIPON3BOACTB LBETHOIH METAJUIyPruu

Tabnuya 1.9.8

Ionotpacie PacuetHblit 00beM C3 npu paccTOSIHUM OT UCTOYHUKA 3arPSI3HEHUS, M
BBIITyCKAaEMOH MPOyKIUH, 110 or 500 | or 1000 [ or 1500 | or 2000 | oT 2500 | oT
TBIC. T/TOJ 500 | mo 1000 | mo 1500 | mo 2000 | mo 2500 | mo 3500 | 3500
IIpousBoncTeo Jlo 100 1 1 1 1 1 1 1
AIOMUHHSA Ot 100 0 500 2 2 1 1 1 1 1
Ot 500 0 1000 3 3 2 2 1 1 1
Ot 1000 10 2000 3 3 3 2 2 1 1
IIpousBoncTeo Orl 05 1 1 1 1 1 1 1
HUKEJs Ot 5 no 25 2 2 1 1 1 1 1
Ot 25 10 1000 3 2 2 1 1 1 1
TIpousBoncTBo penkux|HezaBucumo ot o6bema 4 4 3 3 2 2 1
METaJIoB
IIpou3BOCTBO IIMHKA HesaBucumo ot oobema 3 2 1 1 1 1
IIpousBonctBo u obpaboTka|HesaBucumo ot 06bema 2 1 1 1 1 1
L[BETHBIX METAJLIOB

Tabauya 1.9.9

C3 B0JIM3M npeANPHUATHII 10 NPOU3BOJCTBY CTPOUTEIbHBIX MATEPHAJIOB

Tonotpacis PacuerHblit 00eM C3 npu pacCTOSIHUM OT UCTOYHUKA 3aTrPSI3HEHUS, M
BBIITYCKAEMOM IPOTYKIIUH, 1o |or250| or 500 [ ot 1000 | or 1500 | or 2000 oT
THIC. T/TOJ 250 | m0 500 | mo 1000 | mo 1500 | mo 2000 | mo 3000 | 3000
TIpousBoxacTBO LIeMeHTa Jlo 100 1 1 1 1 1 1 1
Ot 100 10 500 2 2 1 1 1 1 1
Ot 500 no 1500 3 3 2 1 1 1 1
Ot 1500 10 2500 3 3 3 2 1 1 1
Ot 2500 0 3500 4 4 3 3 2 1 1
Ot 3500 4 4 4 3 3 2 1
TIpon3BocTBO acbecta u Jp. HesaBucrmMo ot o0beMa 3 2 1 1 1 1 1
TIpousBoncTBo GeToHHBIX M3aeauii u|HezaBrucumo ot oobema 2 1 1 1 1 1 1
Ip.




Tabnuya 1.9.10

C3 B06JIM3M MALIHHOCTPOUTEIbHBIX NPEANPUSITHIA H IPOU3BOACTB

PacderHpIit 00beM BBITyCKaeMOW POTYKIIH

C3 mpu paccTOSIHAM OT MCTOYHHUKA 3arpsI3HEHUS, M

1o 500

ot 500

He3zaBucumo ot 00bemMa

2

1

Tabnuya 1.9.11

C3 BOIM3M NpeNpHUATHI JIETKOH NPOMBIINITIEHHOCTH

IMoxotpacis PacueTtHbIii 00beM C3 nipu pacCTOSTHUU OT UCTOYHHUKA
BBIIyCKaeMOU IIPOAYKIUH 3arpsi3HEHHS, M
10250 | or 250 mo 500 | ot 500
O06paboTKa TKaHEH HezaBucumo ot oOpeMa 3 2 1
IIpomsBoacTBo  mckyccTBeHHBIX|He3aBrucnmo oT oOpemMa 2 1 1

KO U INICHOYHBIX MaTCpHUAJIOB

Tabnuya 1.9.12

C3 BOJIM3M NpeANpUATHIA 110 100bIUE PYA M HEPYAHBIX HCKOMAaeMbIX

[HomoTpacne PacueTHBIit 00bEM BBIITyCKaeMOA
HIPOIYKIUH

3arpsA3HCHUA, M

C3 mpu paccTOSIHUM OT HCTOYHHUKA

1o 250 ot 250 1o 500 ot 500
Kenesnas pyna u np. |HeszaBucumo ot o0bpeMa 2 1 1
Yroap* HesaBucumo ot o0beMa 3 2 1
* Pacnipoctpansetcs Ha onpeneneHue C3 BOTU3H TEPPUKOHOB.
Tabauya 1.9.13
C3 Bosm3u TIC u NpoMBINLIEHHBIX KOTEJIbHBIX
Bup Toruea MonHoCTb, Bricora [C3 npu paccTosiHUM OT HCTOYHUKA 3arpsi3HEHUS, M
MBrT IbIMOBBIX | 10 |oT 250| ot 500 | oT 1000 | ot 1500 oT
Tpyo, M | 250 |mo 500] mo 1000 | o 1500 | mo 3000 | 3000

TOC u xorenvubie Ha|HezaBucumo ot|JIrobast 1 1 1 1 1 1
VIISX TPU 307IbHOCTH|MOITHOCTH
mernee 30 %, mazsyre,
rase
TOC u KOTENbHBIE Jo 1000 JIrobas 1 1 1 1 1 1
Ha YTISX TIpH Ot 1000 Jo 180 2 2 2 1 1 1
3oapHOCTH Oosiee  30|mo 4000 Ot 180 2 2 1 1 1 1
%
TOC u koTenbHbBIE Jlo 500 Jrobas 3 2 2 2 1 1
Ha CJIaHIax Or 500 Jlo 180 4 3 2 2 2 1

10 2000 Or 180 3 3 2 2 2 1




Tabruya 1.9.14

C3 B0.1M3M 0TBAJIOB NBLIALINX MATEPHAJIOB, CKJIAJACKHUX 31aHUIl U COOPYKEHUIA,
KaHAJHU3aHOHHO-0YHCTHBIX COOPY KEHHUIH
(307100TBaJIBI, CONEOTBAJIBI, IIVIAKOOTBAJIbI, KPYITHbIE IPOMBILIJIEHHbIE CBAJIKH, IPEANPUATHS
10 C)KUT'AaHUIO MYCOpPa, CKJIaAbl U 3JIEBATOPLI NbUIAIINX MAaTCPUAJIOB, CKJIaJbl JJId XpaHCHU A
MHUHEPAIbHBIX yI0OPEHNH U SI0OXMMUKATOB, THAPOLIAXThl U 000raTHTeNbHbIE (hadpHKHy,
CTaHLMH adPAlMH U JPYTrUe KaHAIN3alHOHHO-0YHUCTHBIE COOPYIKESHHS)

C3 npu paccTOSTHUU OT UCTOYHHUKA 3arPSI3HEHMSI, M

10 200 ot 200 mo 600 ot 600
3 2 1
Tabauya 1.9.15
C3 BOIM3HM aBTOIOPOT ¢ HHTEHCHBHBIM HCIOJIb30BAHHEM
B 3UMHee BpeMsl XHMHYECKHX MPOTHBOT0JIOIETHBIX CPEICTB
C3 npu paccTosiHUU OT aBTOAOPOr, M
Jo 25 ot 25 no 100 ot 100
3 2 1

Tabnuya 1.9.16

C3 B npubpe:Hoii 30He Mopeii u 03ep MIomAankLIo Goaee 10000 m

Tun Bogoema Pacuernas cosieHOCTh BOJIBI, /11 | PaccTosinue ot Geperosoii auauu, km | C3
HesaconeHHbi Jo 2 Jo 0,1 1
Cnabo3zaconennbiii |0t 2 mo 10 Jo 0,1 2

Or 0,1 10 1,0 1
Cpeaneszaconennsii (Ot 10 go 20 Ho 0,1 3
01 0,1 10 1,0 2
Ot 1,0 10 5,0 1
CuipHo3aconenusii Ot 20 mo 40 Jo 1,0 3
Ot 1,0 1o 5,0 2
Ot 5,0 10 10,0 1

Tabnuya 1.9.17

C3 BOJIM3M rpagupeH U OPbI3rajbHbIX 0aCCEiHOB C yAeJbHO NMPOBOAMMOCTBIO

HHMPKYJIANNOHHOH Boabl MeHee 1000 MmxCwm/cMm

C3 paiiona Paccrostaue oT rpaaupen (OppI3raibHOTO Oacceifna), M
mo 150 or 150
1 2 1
2 3 2
3 4 3
4 4 4

Tabruya 1.9.18

C3 BOJIM3M rpagupeH U OPbI3rajbHbIX 0aCCEiHOB C YAeJbHOM NMPOBOAMMOCTBIO

IMPKYIAHOoHHOH Boabl oT 1000 10 3000 MmxCwm/cm

Paccrosiaue ot rpaaupen (Opei3ragpHOro 6acceina), M
10 150 | 0or150 10600 | ot 600

C3 paiiona
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Tabauya 1.9.19

Pacuernas C3 npu HAJI0KeHUH 3arPSI3HEHMI OT ABYX He3aBHCHMBbIX HCTOYHUKOB

C3 oT nepBoro NCTOYHHUKA PacquHaﬂ C3 HpI/I CTCIICHU 3anH3HeHI/I$I oT BTOpOFO HNCTOYHHUKA
2 3 4
2 2 3 4
3 3 4 4
4 4 4 4

Ko3ddunneHTs HCN0/Ib30BAHNS OCHOBHBIX THIIOB M30JIATOPOB
U U30JISIIMOHHBIX KOHCTPYKIMA (CTEKJISTHHBIX U (papdopoBbIX)

1.9.44. KoadduuueHTbl HCHONB30BaHUS k H3OJSAIMOHHBIX KOHCTPYKIHMH, COCTAaBICHHBIX W3
OAHOTHUITHBIX U30JIATOPOB, CIACAYET ONPECACIATh KaK

k:ku'kxs

rze k, - K03 GUIMEHT UCIOIb30BaHUS U30JITOPA;

ke - KO3(QQWIMEHT WCIOIb30BAHUA COCTABHOM KOHCTPYKIMHM C IAPAJUICIBHBIMH  HIIH
MOCJIEI0BATENLHO-TIAPANICIbHBIMU BETBSIMH.

1.9.45. KoadduuueHTs! ucronb3oBanus k, MOJBECHBIX Tapeipyarsix u3onsaropos mo ['OCT 27661
CO c1abo Pa3BUTON HIDKHEH INOBEPXHOCTHIO M3OJIALMOHHOM NETalnM CIeAyeT ONpenelsTh o TalI.
1.9.20 B 3aBUCHUMOCTH OT OTHOILIEHHUS JUIMHBI IyTH YTEUKU U30JTOpa L, K JUAMETPY €ro Tapesku D.

1.9.46. KoadduimeHTbl HCIOAB30BaHUSA Ky MOABECHBIX TapEeIbYaThX H3OJSATOPOB CIEHHAAIBHOTO
WCIIOJTHEHUSI C CUJIBHO Pa3BUTOI MMOBEPXHOCTHIO CIIEyeT ONpeessaTh 1o tadmn. 1.9.21.

1.9.47. KoadduipeHnTsl ucnonp3oBaHus k, IITHIPEBBIX H30JIATOPOB (JIMHEHHBIX, OMOPHBIX) CO
c1a00 pa3BUTONW IOBEPXHOCTHIO JOJDKHBI TIPUHUMATBCS paBHBIMH 1,0, ¢ CHJIBHO pPa3BUTOH
MOBEPXHOCTHIO - 1,1.

1.9.48. KoaddunmeHts ncronb3oBanus k, BHENIHEH M30JISILIMU 3JIEKTPOOOOPYI0BaHHS HAPYKHOU
YCTAQHOBKH, BBINOJHEHHON B BHJIE OAMHOYHBIX M30JIALMOHHBIX KOHCTPYKLHH, B TOM YHCIIE OMOPHBIX
M30JISITOPOB HApPY>KHOM YCTAaHOBKM Ha HOMHHaJIbHOE HampspkeHue 1o 110 xB, a Takxke moaBecHbIX
M30JIATOPOB CTEP)KHEBOTO THIIA Ha HOMHHaNbHOE Hampspkerne 110 kB, ciexyer ompeaemnsaTs mo Talur.
1.9.22 B 3aBUCHMOCTM OT OTHOLICHMA MJIUHBI IMyTH YTEYKH H30JIATOpPAa WM H3OJSMOHHOMN
KOHCTPYKINH L, K JUINHE UX M30JISILHOHHON YacTH /.

1.9.49. KoapduuueHTs HUCIONb30BaHUS k&, OTHOUECHHBIX THPIAHI W OAMHOYHBIX OIMOPHBIX
KOJIOHOK, COCTaBJICHHBIX M3 OJHOTHITHBIX H30JIATOPOB, CIEAYEeT NPUHUMATh paBHbIMH 1,0.

1.9.50. KoadduuueHnTs! ncrnonb3oBaHus k, COCTaBHBIX KOHCTPYKIMH C HapajulelIbHBIMU BETBSIMU
(Oe3 mepembIueK), COCTAaBICHHBIX M3 OJHOTHUIHBIX JJIEMEHTOB (ABYXIENMHBIX W MHOTOIEIHBIX
MOJ/ICPKUBAIOIIUX M HATSDKHBIX TUPIISAHA, ABYX- 1 MHOTOCTOEYHBIX KOJIOHOK), CIIEAYET ONpPEeIsTh MO
Tabm. 1.9.23.

1.9.51. Koadpuumentsr ucnonb3oBanus k, A-00pa3HbIX 1 V-00pa3HBIX THPISHI C OJHOLICTTHBIMU
BETBSIMH CJIEyeT NPUHUMATh paBHbIMH 1,0.

1.9.52. KoadduuueHTs HCIONB30BaHUA Kk, COCTaBHBIX KOHCTPYKIHH C MOCIEeIOBATEIBHO-
HapauleIbHBIMU BETBSIMH, COCTABJIEHHBIMH U3 H30JSTOPOB OAHOTO THMNA (TUPJIAHA TUIIA Y wm *,
ONOPHBIX KOJOHOK C pa3IMYHBIM YHCIOM TMAapasIeIbHBIX BETBEH 10 BHICOTE, a TaKXke
MOJICTAHLIMOHHBIX aINapaToB C PacTHKKAMH), CIeAyeT IPUHUMATh paBHbIMH 1, 1.

1.9.53. Koaddunmentsl ucrnonb3oBanust k, OJHOLEIHBIX THPJISHI M OJMHOYHBIX OIOPHBIX
KOJIOHOK, COCTaBJICHHBIX M3 Pa3HOTUIIHBIX HM30JISITOPOB C KOA(PQUIIEHTaAMHU UCIIONIB30BAHUS ki U Ky,
JIOJDKHBI OTIPENENAThCs 10 hopmyrte



rae Ly u L, - 1MHA MyTH YTEUKU y4aCTKOB KOHCTPYKLUHU U3 U30JIATOPOB COOTBETCTBYIOLIETO THIIA.
AHanorn4HeIM 00pa3oM JOJDKHA ONPEEISTHCS BENWYnHa k,, JUIS KOHCTPYKIMH YKa3aHHOTO BHJA TPH
YHCIIE Pa3HBIX THIIOB U30JSITOPOB, OOIBIIEM JBYX.

Tabruya 1.9.20

Koy puumentnl ucnoip3oBanus K, moaBecHbIX Tapeab4aThIX H30JITOPOB
€0 cJ1a00 pa3BUTON HUKHEH MOBEPXHOCTHIO U30JISIIIUOHHOM eTan

L,/D ky
Ot 0,90 10 1,05 BKIFOYHTEILHO 1,00
Ot 1,05 mo 1,10 BKIFOYHUTEILHO 1,05
Ot 1,10 go 1,20 BKIIOYHUTEILHO 1,10
Ot 1,20 go 1,30 BKIFOYHUTEILHO 1,15
Ot 1,30 mo 1,40 BKIIOYHTEILHO 1,20

Tabnuya 1.9.21

K03q)(l)l/ll.ll/le]-[Tbl HCII0Jb30BaAHUA k“ NMOABECHBIX TapeJb4aTbIX U30JATOPOB
CNICHAJIBHOI'O UCITOJTHCHUSA

Kondurypamms nzonsropa ky
JIByKpbLIas 1,20
C yBeITMUEHHBIM BBUIETOM peOpa Ha HHKHEH MOBEPXHOCTH 1,25
AnspoanHamMugeckoro npodwis (KOHyCHas, oxycqepruaecKkas) 1,0
KonokomoobpasHasi ¢ rltakoi BHYTpeHHEH U peOpUCTOI HapyKHOH MMOBEPXHOCTSIMHA 1,15

Tabauya 1.9.22

Ko3¢dpunuenTsl ucnoib30BaHUs OJMHOYHBIX
H30JISINMOHHBIX KOJOHOK, OMOPHBIX M MOJABECHBIX CTEP/KHEBBIX U30JITOPOB

Ly/h | menee 2,5| 2,5-3,00 |3,01-3,303,31-3,503,51-3,71 | 3,71-4,00

ke 1,0 1,10 1,15 1,20 1,25 1,30

Tabauya 1.9.23

Ko3dduumeHnTs! Henoabp30BaHus K, COCTABHBIX KOHCTPYKIIMIA € JJIEKTPUYECKH
napaJjJjie/ibHbIMH BeTBAAMM (0e3 nepemMbIyek)

KonngecTBo napasienbHbIX BETBEH 1 2 3-5

ki 1,0 1,05 1,10

1.9.54. Kondurypamust oABECHbIX U30JSTOPOB JUIsl PAHOHOB C Pa3IMuHBIMH BHIAMH 3arpsi3HEHUN
JOJDKHA BRIOMpAThes 1o Tabm. 1.9.24.

Tabnuya 1.9.24

PexomeHn1yemble 06J1aCTH IPUMEHEHHSsI OBECHBIX
U30JIITOPOB Pa3ju4HOli KoHpUrypanun

Kondwurypamms nzonsropa XapakTepucTUKa palOHOB 3arpsi3HEHUs

Tapenpuatsnii ¢ pedpucroii HrkHel|Pattonsl ¢ 1-2-if C3 mpu 1r00BIX BIIAX 3arpI3HEHUS




nosepxHoctsio (L,/D < 1,4)

rIIagKuu
TapenbyaThli

Tapenbuarbliit
noxycheprdeckuii,
TJIaJIKUA KOHYCHBII

Pationsr ¢ 1-2-#t C3 npu m00bIX BHIAX 3arpsi3HCHUS, PalOHBI C
3aCOJICHHBIMU TMOYBAaMHU U C NPOMBILUICHHBIMU 3arpsi3HEHUsIMU
He BoIme 3-it C3

Tapenpuatsnii happopoBsIit

Paitonsr [¢ 4-i1 C3 BOINA3H LEMEHTHBIX u
CJIaHLIEBOIIEPEPa0ATHIBAIONINX ~ HPEANPUSATHH,  NPEANPHATHH
YEpHOM  METaulypruy, NpPeAlpUATHd 10  HIPOU3BOIACTBY
KaJTUHHBIX ynoOpeHuH, XUMHYECKHUX IIPOU3BOJCTB,

BBIMTyCKaroIuX (ocharel, aTIOMUHUEBBIX 3aBOJIOB IPH HATUYUH
1IEXOB MMPOU3BOJICTBA MIEKTPOAOB (II€XOB aHOTHOW MACChI)

CrepkHEeBOH dapdopossrit

HOpMalbHOTO wWcnonHeHus: (L,/h <
2’5)

Paiions! ¢ 1-if C3, B TOM 4ncie C TPyIHOIOCTYITHBIMU TpaccaMu
BJI

Tapenpyarblil ABYKpBUIBIHA

PaiioHbl C 3aCONCHHBIMH [OYBAMU W C MPOMBIIUICHHBIMU
3arpsisHeHusMu (2-4-s1 C3)

Tapenbuarbiit c CUJIBHO
BBICTYIAIOLUIMM peOpoM Ha HIDKHEH
nosepxHocti (L,/D > 1,4)

TToGepexnst Mopel U coneHbix o3ep (2-4-1 C3)

CrepxxHeBoit ¢dapdopoBsIit
crieralibHoTo McnosHenus (L,/h >
2,5)

Paiionsl ¢ 2-4-it C3 npu nro0bIX BHIax 3arps3HEHHs; pallOHBI C
TpyaHOmocTynHbIME Tpaccamu BJI (2-3-s C3)

CreprxHeBOH nosimMepHbIi [Paiionsr ¢ 1-2-it C3 npu J100bIX BUAX 3arpsS3HEHUs, B TOM YHCIIe
HOPMaJIbHOI'O UCIIOJIHEHHMS palioHbI C TPYIHOIOCTYIIHBIMU Tpaccamu BJI
CrepxHeBoH nonuMepHbIi |Paiions! ¢ 2-3-i C3 npu mo0bIX BHIAX 3arpsS3HEHUS, B TOM YHCIe

CIICHHAJIbHOI'O MCITOJTHCHH A

palioHBI ¢ TPYAHONOCTYIHBIMU Tpaccamu BJI

IMpumeuanue. D - quaMeTp TapenbdyaToOro U30IATOPa, CM; /i - BBICOTA U3OJIAIMOHHOM YacTH CTEP>KHEBOTO
U30JIATOpA, CM; L, - JUTMHA ITyTH yTEUKHU, CM.




