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O0JsacTh NpUMeEHEHHS], ONIpeeIeHUs

1.1.1. IlpaBuna yctpoiicTBa anmekTpoyctanoBok (ITY3) pacmnpocTpaHsoTcsi HA BHOBb COOpY)KaeMble
U PEKOHCTPYHPYEMBIE 3JIEKTPOYCTAHOBKH IOCTOSHHOTO M IEPEMEHHOTO TOKa HampspkeHueM 1o 750 kB,
B TOM YHCJIC Ha CICIHANBHBIC JIEKTPOYCTAaHOBKH, pACCMOTPEHHBIC B pa3i. 7 HacTosmux [IpaBu.

YCTpOHCTBO CIEIUANBHBIX 3JICKTPOYCTAHOBOK, HE pPACCMOTPEHHBIX B pa3A. 7, IOIDKHO
periIaMeHTHPOBAThCSI APYTMMH HOPMATHBHBIMU JOKyMeHTamu. OTIENbHBIC TPEOOBAHHS HACTOSIIMX
IIpaBui1 MOTYT IPUMEHSTHCA Ul TAKUX JIEKTPOYCTAaHOBOK B TOM Mepe, B KAKOU OHU 110 UCIIOJHEHUIO U
YCIIOBHSAM pabOTHl aHATOTUYHEI AIEKTPOYCTAaHOBKAM, PACCMOTPEHHBIM B HacTosnwmx [IpaBmax.

TpeboBanmss  Hactosmmx  [IpaBun  pekOMeHIyeTcsl  NPUMEHSATh Ui JICHCTBYIOIINX
ANIEKTPOYCTAHOBOK, €CIIM 3TO TOBBIIIACT HAACKHOCTh JICKTPOYCTAHOBKH WM €CIIH €€ MOJCPHU3AIHS
HaTpaBJIeHa Ha oOecIieueHne TpeOOBaHMid Oe30IaCHOCTH.

[lo OTHONIIEHWIO K PEKOHCTPYHPYEMBIM 3JIEKTPOYCTAHOBKAM TpeOOBaHMs HacTOsuX I[IpaBui
PacIpOCTpaHSIOTCSA JIMIb HA PEKOHCTPYHUPYEMYIO YaCTh dIEKTPOYCTaHOBOK.

1.1.2. TIYD pa3paboransl ¢ y4eToM OO0S3aTEIHHOCTH TIPOBEICHHS B YCIOBHSX SKCIUTyaTalluu
IUTAHOBO-TIPEIYIIPEAUTENEHBIX U MPOPHUIAKTHYECKUX HCIBITAaHHA, PEMOHTOB AJIEKTPOYCTAaHOBOK M HX
AIEKTPOOOOPYIOBAHHS.

1.1.3. DnexTpoycTaHOBKa - COBOKYIHOCTb MAallWH, annapaToB, JUHUA M BCIIOMOTaTelbHOTO
00opynoBaHUs (BMECT€ C COOPYXCHUSMH W TIOMEIICHHUSIMHU, B KOTOPBIX OHH YCTaHOBJICHBI),
MpeIHA3HAYCHHBIX JIJIsI TIPOU3BOICTBA, MPEOOpa30BaHus, TPaHCHOPMAIIUH, MTepPeIadu, PaclpeICICHUs
3JIEKTPUYCCKOI SHEPTHH U TPEOOPa30BaHUS €€ B IPYTHE BBl SHEPTHUH.

1.1.4. OTkpbITBIe WIM HapyXHBIE JJEKTPOYCTAaHOBKH - 3JEKTPOYCTAHOBKH, HE 3allMIICHHBIC
3IaHIEM OT aTMOC(EPHBIX BO3ICHCTBUI.

DJEeKTPOyCTAaHOBKY, 3aIUIICHHBIC TOJBKO HABECAMH, CETYATHIMA OTPAXICHUSIMA W T. II.,
paccMaTpUBAIOTCS KaK Hapy)KHBIC.

3aKkphIThle WIM BHYTPEHHHE D3JIEKTPOYCTAHOBKHM - JJIEKTPOYCTAHOBKH, pPa3MELICHHbIE BHYTPHU
3IaHMs, 3AIIUIIIAIONIET0 X OT aTMOC(EPHBIX BO3ACHCTBH.



1.1.5. DnekTporoMelleHns: - TOMEUIEHHS WIH OTIOPOKeHHBbIE (HallpuMep, CeTKaMH) YacTh
IIOMEIICHUS,, B KOTOPBIX PACHOJOXKEHO JJIEKTPOOOOPYAOBaHHME, [OCTYIHOE TOJBKO IS
KBaJH(PHUIIIPOBAHHOTO 0OCITYyKUBAIOIIETO ITEPCOHATIA.

1.1.6. Cyxue momMemieHHs - MOMEIICHUS, B KOTOPBHIX OTHOCHTENbHAs BIIQKHOCTH BO3AyXa HE
npesbimaet 60%.

IIpu orcyrcTBMM B TakuX NOMEIIEHMAX yclaoBuH, ykasaHeix B 1.1.10-1.1.12, oHu Ha3bIBaroTcs
HOPMaJIbHBIMH.

1.1.7. Bnaxkuble MOMELIEHUS - TIOMELICHHs, B KOTOPBIX OTHOCUTENbHAs BIAXKHOCTh BO3ZyXa Ooiiee
60%, HO He mpeBBIIaeT 75%.

1.1.8. CeIpple TOMEHEHUS - TOMEUIEHHS, B KOTOPHIX OTHOCHTENbHAs BIAKHOCTh BO3AyXa
npesbimaet 75%.

1.1.9. Oco6o chIpble MOMEIICHUS - MOMEIIEHHUs], B KOTOPBIX OTHOCHUTEIbHAs BIaKHOCTH BO3IyXa
omu3ka xk 100% (mOTOJIOK, CTCHBI, IO M PEAMETHI, HAXOSIINECS B TOMCIICHUH, IIOKPHITHI BIIATOM).

1.1.10. Kapkue momenieHus - MOMEIIEHHs, B KOTOPBIX IO/ BO3JEHCTBHEM Pa3IWYHBIX TEIIOBBIX
M3IYYEeHUH TeMIlepaTypa IpeBBIIaeT MOCTOSHHO Wi nepuoandecku (bonee 1 cyt.) +35°C (mampumep,
MTOMETIEHNUS ¢ CYIIMIKaMH, 00)KUTaTEeIbHBIMH TI€YaMH, KOTEIbHBIC).

1.1.11. ITbuTbHBIE TOMEIIEHUS - IOMEIICHNUS, B KOTOPBIX 110 YCIOBHSAM IIPOU3BOACTBA BBIIEISIETCS
TEXHOJIOTHYECKas IbUIb, KOTOPasi MOXKET OCEAaTh Ha TOKOBEAYLIHNX YaCTsIX, IPOHUKATh BHYTPh MalllnH,
anmaparoB U T. II.

[TpU1bHBIE TIOMELIEHHS pa3/elITIOTCs Ha MOMEIIEHHsI ¢ TOKONPOBOASIICH MbUIBIO U TIOMEIICHHS C
HETOKOIPOBOSINEH MBUIBIO.

1.1.12. TlomemeHns ¢ XUMAYECKHA aKTUBHOW WIJIF OPTaHUYECKOW CpPEIoi - MOMEIIEHUs, B KOTOPBIX
IIOCTOSIHHO WJIM B TE€YEHHE JUTUTEIILHOTO BPEMEHH COJIEpP)KATCsl arpecCHBHBIC MApbI, ras3bl, KUJIKOCTH,
00pa3yloTcst OTJIOKEHHMS WIJIM IIECeHb, pa3pylIaloive M30JSUI0 W TOKOBEAYLIME 4YacTh
JIEKTPOOOOPYIOBAHHS.

1.1.13. B oTHOIIEHNH ONTACHOCTH TOPAKEHHUS JTFOACH DJIEKTPUIECKUM TOKOM Pa3INdatoTCs:

1) momemenns Oe3 MOBBIIIEHHONW OMACHOCTH, B KOTOPBIX OTCYTCTBYIOT YCJIOBHS, CO3JAlOIINe
TTOBHIIICHHYIO WJIH 0COOYIO OMacHOCTH (cM. mit. 2 u 3).

2) NMOMEIIEHUS C IMOBBIMIEHHOH OMAaCHOCTBHIO, XapaKTEPHU3YIOUIMECs] HAIMYHEM B HHUX OJHOTO U3
CJIEAYIOUIMX YCIIOBUH, CO3/IAI0MINX TOBBIIICHHYIO OMAaCHOCTb:

CBIPOCTB MJIM TOKONpoBosinas meutb (cM. 1.1.8 m 1.1.11);

TOKOIIPOBO/ISIIIUE TIOJIBI (METAIIMYECKHUE, 3eMJISIHBIC, HKeJIe300€TOHHbIE, KUPITUYHbIE U T.I1.);

BBICOKas Temmepatypa (cm. 1.1.10);

BO3MOXKHOCTh OJJHOBPEMEHHOTO MPHKOCHOBEHHUS YEIOBEKa K METAIOKOHCTPYKIMAM 3JaHUM,
HUMEIOIIMM COEIWHEHNE C 3eMJIeH, TEeXHOJIIOTMYECKHMM ammaparaM, MEXaHW3MaM W T.I., C OJHOH
CTOPOHBI, U K METANIMYECKUM KOPITycaM 3JIEKTPOOOOPYI0BaHUS (OTKPHITHIM MPOBOISIIMM HacTsIM), C
JIPYTOH.

3) 0cobo omacHble OMELICHHS, XapaKTePU3yOIIUecs HaJIUYUEM OJHOTO W3 CICAYIOIIMX YCIOBHH,
CO3JIAFOIIMX 0COOYIO OMACHOCTb:

ocobas ceIpocts (cMm. 1.1.9);

XIMHAYECKH aKTHBHAS TN OopraHndeckas cpena (em. 1.1.12);

OJJHOBPEMEHHO J1Ba WM OoJiee ycIoBHiA MOBBILEHHON onacHOCTH (cM. 1.1.13, m. 2);

4) TeppUTOpPHS OTKPBITHIX JJIEKTPOYCTAHOBOK B OTHOIICHHH OITACHOCTH IOPAXCHUS JIIOJer
ANIEKTPHUYECKUM TOKOM ITPUPABHUBAETCS K 0CO00 OMACHBIM ITOMEIICHHSIM.

1.1.14. KBaimummpoBaHHBII OOCTYKMBAIOIIMIA TEPCOHAT - CIEHUAIBHO IOATOTOBJICHHBIC
paOOTHHKHM, TpOMIEANINEe TPOBEPKY 3HAHWK B 0O0BEMe, 00g3aTeNbHOM IS ITaHHOW paboTHI
(TOIDKHOCTH), M MMEIOLIME TPYMITy IO 3JIEKTPOOE30IMaCHOCTH, MPEAYCMOTPEHHYIO IEHCTBYIOUINMHU
IIpaBMJIaMU OXPaHBI TPYa MPU 3KCILUTyaTal[H 3JIEKTPOYCTaHOBOK.

1.1.15. HomuHaneHOe 3HaueHHe MapaMeTpa - yKa3aHHOE M3rOTOBHUTENIEM 3HAu€HHE Mapamerpa
ANEKTPOTEXHUUECKOTO YCTPOUCTBA.

1.1.16. HanpspkeHne epeMeHHOTO TOKa — ISHCTBYIOIIee 3HAUeHNE HAPSHKEHUS.

HanpspkeHne MOCTOSHHOTO TOKAa — HANpsHKEHHE TMOCTOSIHHOTO TOKa WM HampsDKEHHE
BBINIPSMJICHHOTO TOKA C COJIepKaHieM ITyibcanuii He 6omnee 10 % ot pelicTByromero 3HaueHusI.

1.1.17. Jlnsn obo3HayeHUs! 00s3aTeIbHOCTH BBINOJNHEHUS! TpeboBaHuil [1YD mpumenstoTest cioa
"nomken", "cienyer", "HeoOxoauMo" W mpou3BoAHBIC OT HuUX. ClloBa "Kak MpaBWiIO" O3HAYAOT, YTO
JlaHHOEe TpeOOBaHME SIBISIETCS MPE00aJaonIM, a OTCTYILUICHHE OT HEro JIOJDKHO ObITh 0OOCHOBAHO.
CnoBo "momyckaeTcs'" oO3HauaeT, YTO JAaHHOE pEUICHHE NPUMEHSETCS B BHAC HCKIIOYCHHS Kak
BBIHY)KJJCHHOE (BCJICZICTBHE CTECHEHHBIX YCIOBHH, OTPAHHMYCHHBIX pPECYPCOB HEOOXOANMOTO
oOopynoBaHus, MarepuanoB u T. 1.). CioBo "pexomeHayercss" O3HauyaeT, YTO JAHHOE pEIICHHE



SIBJISIETCS OJTHUM M3 JIy4YIIUX, HO He o0s3aTenbHbIM. CloBO "MOXKET" O3HayaeT, YTo JTaHHOE pelleHHE
SABJIACTCA IPAaBOMCPHBIM.

1.1.18. IIpursarsie B I1YD HOpMEpyeMBble 3HAYCHUS BEIWYHMH C yKa3aHHEM "He MeHee" SBISIOTCS
HaMMEHBIINMH, a C yKa3aHueM "He Oojee" - HanOOIbIITIMH.

Bce 3nauenust BenuuuH, npuseaeHHble B [IpaBunax ¢ npemioramu "ot" u "no", cienyer noHMMarhb
"BKJIFOUUTENBHO".

O0mme ykazaHusi 10 YCTPOHCTBY 3JIEKTPOYCTAHOBOK

1.1.19. IIpuMeHsieMbI€ B 3JICKTPOYCTAHOBKAX 3JICKTPOOOOPYI0BAHUE, DIICKTPOTCXHUUCCKUC H3ICIHS
W MaTepHaibl JIOJDKHBI COOTBETCTBOBaTh TpPEOOBAHUSM TOCYJApCTBEHHBIX CTaHAAPTOB WK
TEXHHUYECKUX YCIOBHUH, YTBEPKICHHBIX B YCTAHOBICHHOM IOPSIKE.

1.1.20. KoHCTpyKIus, WCIOTHEHHE, CIIOCOO YCTAHOBKH, KJIACC M XapPaKTEPHCTUKU W3OJSIHA
MIPUMEHSIEMBIX MAaIllMH, allapaToB, MPUOOPOB M MPOYETrO 3JIEKTPOOOOPYIOBaHMS, a TaKKe Kadenel u
IIPOBOJIOB JIOJDKHBI COOTBETCTBOBATH IIapaMeTpaM CETH WM 3JIEKTPOYCTAHOBKH, PEXHMaM palboThl,
YCIIOBHSIM OKPY>KaIoUIeH cpebl 1 TpeOOBaHUSIM COOTBETCTBYIOIIMX TaB [1YD.

1.1.21. DnexTpoyCTaHOBKH M CBS3aHHBIE C HHMH KOHCTPYKIMHM IOJDKHBI OBITH CTOMKMMH B
OTHOIIEHUHN BO3AEHCTBUS OKPY’KAIOIIEH CPEAbl MM 3aIINIIEHHBIMI OT 3TOTO BO3ACHCTBHS.

1.1.22. CrpouTenbHas © CAHUTAPHO-TEXHMUYECKAs! YaCTH IEKTPOYCTAHOBOK (KOHCTPYKIHS 30AHUS 1
€ro JJIEMEHTOB, OTOIUICHWE, BEHTHWJIALMS, BOJOCHAOKEHWE U Tp.) JOJDKHBI BBITOJHATHCS B
COOTBETCTBHH C JICHCTBYIOIMMH CTPOUTENBEHBIMA HOpMaMu U nipaBuiiamMu (CHull) npu obs3atensHoM
BBINOJIHEHUH JIOTIOJIHUTEIBHBIX TpeOOBaHU, MpHUBeAeHHBIX B [TYD.

1.1.23. DnexTpoyCTaHOBKH IOJKHBI YAOBIETBOPATH TPEOOBAHUAM MEHCTBYIOIINX HOPMATHBHBIX
JIOKyMEHTOB 00 OXpaHE OKPY’Karomel MPUPOIHOIl CpeIbl MO JOMYCTUMBIM YPOBHSAM ITyMa, BUOpanu,
HaNpsDKEHHOCTEH JIEKTPHYECKOT0 M MarHUTHOTO ITOJIEH, SJIEKTPOMAarHUTHOH COBMECTHMOCTH.

1.1.24. JIna 3amuTel OT BIHUSHHSA DSJIEKTPOYCTAHOBOK JOJDKHBI TIPEAyCMaTpUBAaTbCcd MEpHl B
COOTBETCTBHHU C TPeOOBaHUSIMUA HOPM JIOIYCKAEMBIX WHYCTPUAIBHBIX PAJHOIIOMEX M IPAaBUJI 3aLUTHI
YCTPOMCTB CBA3H, KENE3HOAOPOKHOM CUTHATM3ALUU M TEIEMEXaHUKH OT OMAacCHOI0 M MEIIAIOIIEro
BIIMSTHUS TUHUH 3JIEKTPOIIEpeaayn.

1.1.25. B »s3exTpoycTaHOBKAax [OJDKHBI OBITh IIPEIyCMOTPEHBI COOp M yOAJIEHHE OTXOJOB:
XMMHUYECKHX BEIIECTB, Macia, Mycopa, TEXHUYECKHX BOA M T. 1. B cOOTBETCTBUM ¢ JEHCTBYIOMINMHU
TpeOOBaHUSIMH IO OXpaHE OKPYKaromleld Cpeabl J0/DKHA OBITh MCKIIIOYeHA BO3MOXKHOCTB ITOTIA/IAHMS
yKa3aHHBIX OTXOZOB B BOJIOEMBI, CUCTEMY OTBOJIa JTMBHEBBIX BOJI, OBpAru, a TaKkXKe Ha TEPPUTOPUH, HE
MIpeJHa3HaYCHHBIE TS XPaHEHUs TAKUX OTXOJIOB.

1.1.26. IlpoexTupoBaHue 1 BBIOOP CXeM, KOMIIOHOBOK M KOHCTPYKIIHH 3JIEKTPOYCTaHOBOK JOJDKHBI
MIPOU3BOIUTECSI HA OCHOBE TEXHHKO-?KOHOMHYECKHX CPABHEHMI BapHaHTOB C YYETOM TpeOOBaHWH
obecrieueHnst 06e30macHOCTH  OOCITY)KMBaHMS, NPUMEHECHUS HAICKHBIX CXEM, BHEAPCHUS HOBOM
TEXHHUKH, SHEPTO- U pecypcocOeperarommx TEXHOIOTHI, OIBITA IKCILTyaTaI|H.

1.1.27. Ilpu omacHOCTH BO3HMKHOBEHHS 3JIEKTPOKOPPO3MM WM IOYBEHHON KOPPO3UH JOJKHBI
NpeycMaTpUBaThCsl  COOTBETCTBYIOLME Mepbl [0  3alUTe COOPYXKEeHWH, 000pynoBaHMUs,
TPYOOIIPOBOAOB M JPYTHX MOA3EMHBIX KOMMYHHUKAIIHHA.

1.1.28. B snexTpoycTaHOBKax MOJDKHA OBITH OOEcCIiedeHa BO3MOXKHOCTH JIETKOTO PacCIIO3HABAHUS
qacTel, OTHOCAIIMXCSA K OTAENBHBIM 3JEMEHTaM (IPOCTOTa M HAalJILAHOCTh CXEM, HaJJIexaliee
pacrosoKeHHe IEKTPOoOOPYAOBaHUS, HAIINCH, MAPKUPOBKA, PACIIBETKA).

1.1.29. Jlns 1uBeroBoro u UU(GPOBOrO0 O0O3HAYEHHUS OTACIBHBIX H30JIMPOBAHHBIX WA
HEHM30JIMPOBAaHHBIX TPOBOJHUKOB JIOJDKHBI OBITH HCIIOJIb30BaHBI I[BETA M LU(PHI B COOTBETCTBHU C
I'OCT P 50462 «nenTrdukanus MpoOBOJAHMKOB IO [BETAM WM HU(PPOBBIM 0003HAYCHUSIMY.

ITpoBOAHUKH 3aIIUTHOTO 3a3€MJICHHS BO BCEX 3JIEKTPOYCTAaHOBKAX, a TAKKE HYJIEBBIC 3aIUTHBIC
MIPOBOIHUKH B JJIEKTPOYCTAHOBKAX HampsbkeHHeM 10 1 kB ¢ miryxo3a3emieHHOH HeWTpanbio, B T.U.
IIMHBI, JOJDKHBI MMETh OyKBeHHOe o0o3HaueHWe PE W 1BETOBOE 0003HAUCHHE YEpPEAyIOUINMHUCS
MIPOAOJIBHBIMU WJIM TONEPEUHBIMU IOJOCAMHM OJUHAKOBOW MIUpUHBI (A8 mMH oT 15 mo 100 mwm)
MKEJTOT0 U 3€JICHOTO I[BETOB.

Hynessie paboune (HeWTpaibHBIE) MPOBOAHUKHA 00O3HawyaroTcs OykBOH N ¥ TOXyOBIM I[BETOM.
CoBMeIleHHBIE HYJEBBIC 3aIUTHBIE M HYyJEBBIE pabodne NMPOBOAHUKH JOJKHBI UMETh OYKBEHHOE
obo3Hauenne PEN u 1BeToBoe 0003HaUCHHUE: TOMYOOH IBET 110 BCEH [UIMHE U XKENTO-3€JICHBIE MTOJIOCHI
Ha KOHIIaX.

1.1.30. BykBeHHO-1M(}poBBIE ¥ IBETOBbIC O00O3HAYCHHS OJHOMMEHHBIX IIUH B KaXIOW
3NEKTPOYCTAHOBKE JTOJDKHBI OBITh OJIMHAKOBBIMU.

IIuHbBI JOJKHBI OBITH 0003HAYEHBI:



1) npu nepeMeHHOM Tpex(a3HOM ToKe: MIMHBI (a3bl A - KenTbiM, a3l B — 3enensiM, daser C -
KpaCHbIM LIBETAMMU,

2) Ipu MepeMEeHHOM OJHO(pA3HOM TOKE IIMHA B, MpHcoequHEeHHas K KOHIy OOMOTKH HCTOYHHKA
MUTaHKSA, - KPACHBIM I[BETOM, IMIMHA A, TPHCOCAWHEHHAs K Hadally OOMOTKM HMCTOYHWKA NMUTAHHSA, -
JKEIITHIM IIBETOM.

[Iusabl ogHO(A3HOTO TOKA, €CIM OHM SIBISIIOTCSI OTBETBJICHHEM OT IIMH Tpex(a3HOW CHUCTEMBI,
0003HaYaIOTCsl KaK COOTBETCTBYIOIINE MIMHBI TPeX()a3HOTO TOKa;

3) mpu NMOCTOSIHHOM TOKE: MOJOXKWUTENbHas IIMHA (1) - KpacHBIM IBETOM, OTpHULATENbHas (-) -
CHHHM U HyJeBasg pabodast M - ToIyObIM IBETOM.

I[BeToBOEe 0003HAUCHNE AOKHO OBITH BBIIIOIHEHO O BCEH JUIMHE IIHH, €CIH OHO MPEAyCMOTPEHO
TaKKe JuIsi 00Jiee HHTEHCHUBHOTO OXJIaX/ICHHUS WM aHTHKOPPO3MOHHOH 3alUTHI.

JlomyckaeTcsi BBINOJHATH IIBETOBOE 0OO3HAUYEHHE HE MO BCEH JUIMHE IIMH, TOJIBKO IIBETOBOE WIIN
TOJBKO OyKBeHHO-IIM(pOoBOe 0003HAUEHHE JHMOO ILBETOBOE B COUYETaHHH C OyKBEHHO-IM(POBBHIM B
MECTax MPUCOCAMHCHUSA IIUH. Ecmu HEU30JMPOBAHHBIC INMHWHBI HECAOCTYIIHBI IJIsI OCMOTpa B MEPHUO/,
KOIZIa OHU HaxXOHATCS IOJ HANpPsDKEHHEM, TO JOMYCKAaeTCsl MX He 0003Hauyath. [Ipu 3TOM He HOIDKEH
CHIKAThCS YPOBEHBb OE30MACHOCTH M HATJISITHOCTH TP OOCTY>KUBAHUH 3JIEKTPOYCTAHOBKH.

1.1.31. Ilpu pacmoyokeHNH MIMH «IDIAMIMS HIIH «Ha peOpo» B pacHpeleTUTENbHBIX YCTPOHCTBAX
(KpoMe KOMIUIEKTHBIX COOpHBIX styeek onHocTopoHHero obcmyxuBaHus (KCO) u KOMIUIEKTHBIX
pacnpenenurenbHbix  yctpoiicte (KPY) 6-10 kB, a Taxke mnaneneit 0,4-0,69 kB 3aBoackoro
M3TOTOBJICHHS) HEOOXOAMMO COONIOIATH CIIECAYIONINE YCIOBUSI:

1. B pacmpenenuTenbHBIX yCTpOHCTBax HampspkeHHeM 6-220 kB mpm mepeMeHHOM TpexdasHoM
TOKe COOpHBIE 1 00XO/HBIE IINHBI, @ TAK)KE BCE BUIBI CEKIIMOHHBIX IIIMH JOJDKHBI PacIoNaraThCs:

a) IpY TOPU30HTAIIBHOM PACTIOJIOKECHUH:

OJlHa O] APYToil: cBepxy BHU3 A-B-C;

OJlHA 3a JIPYyroil, HAKJIOHHO WJIM TPEYroJbHUKOM: Hanboiyiee ynayleHHas ImuHa A, cpeanss - B,
Ommxaiinas K kopugopy oocnyxusanus - C;

0) TIpu BEpTHKAIBFHOM PaCIIOJIOKEHHH (B OJHOM TUIOCKOCTH MM TPEYTOJIEHIUKOM):

cieBa HanpaBo A-B-C wmm HanOonee yaaneHHas muHa A, cpeHss - B, Ommpkaimmas K KOPHIOPY
obcyxuBanus - C;

B) OTBETBJICHHSI OT COOPHBIX IIMH, €CIM CMOTPETh Ha LIMHBI M3 KOpHIOpa OOCIyXMBaHUS (IIpH
HaJIMYMH TPEX KOPUIOPOB - U3 LIEHTPAITBEHOT0):

IIPYU TOPU3OHTAIBHOM PACIIONIOKEHUN: cieBa HarpaBo A-B-C;

P BEPTUKATEHOM PACIOJIO0XKECHUH (B OJHOH MJIOCKOCTH HIIH TPEYTOJIBHUKOM): CBepXy BHU3 A-B-C.

2. B mATH- ¥ YETHIPEXIPOBOIHBIX LEMAX TPEX(a3HOro MEPEMEHHOTO TOKa B 3JIEKTPOYCTAHOBKAaxX
HanpspkeHueM 10 1 kB pacrnosioskeHue MyH JO0KHO OBITH CIIETYIOINM:

IIPY TOPU30HTAILHOM PaCHOIOKEHUH:

oJlHa 1ol Ipyroi: cBepxy BHU3 A-B-C-N-PE (PEN);

OJHA 3a Ipyroi: HamOosee ynmaneHHas mmuHa A, 3aTeM (a3el B-C—N, Ommkaiiinas K KOPUIOPY
obciyxuBanus - PE (PEN);

TIpU BEPTUKAIEHOM PACIOJIOXKECHUH: cieBa HanpaBo A-B-C-N-PE (PEN) wnn nanbomnee yaaneHHAs
muHa A, 3areM ¢azpr B-C-N, omkaiinias kK kopunopy oocmyxusanus - PE (PEN);

OTBETBJICHUS OT COOPHBIX IINH, €CJIM CMOTPETh Ha IIMHBI U3 KOPUIOpa 00CITY)KUBAHUSL:

IIPY TOPU3OHTAILHOM PACIIOJIOKEeHUH: clieBa HarpaBo A-B-C-N-PE (PEN)’

MIPH BEpTUKATBHOM pactioyioxkeHuu: A-B-C-N-PE (PEN) cBepXy BHU3.

3. Ilpu HOCTOSIHHOM TOKE IIMHBI JJOJIXKHBI PAcIIONaraTbCsi:

cOOpHBIC MHBI IPH BEPTHKAIBHOM PACIIONIOKEHHUN: BepXH M, cpemHsis (-), HIKHIA (+);

cOOpHBIE IUHBI IPY TOPU30HTAIBHOM PACTIOJIOKECHUH:

HauOonee ynaneHHass M, cpenssisi (-) m Onmkaiimas (+), ecM CMOTpETh Ha IIMHBI U3 KOpHUIOpa
00CITy>)KUBAHHS,

OTBETBJICHUsI OT COOPHBIX IIMH: JieBas mkHa M, cpeanss (-), mpaBas (+), €CIM CMOTPETh Ha HIMHbBI
13 KOpUAOpPa OOCITyKUBAHUSI.

B oTaenpHBIX CiTydasx AOMYCKalOTCA OTCTYIUIEHHS OT TpeOoBaHWIM, IpUBENECHHBIX B mm. 1-3, ecion
UX BBIIOJIHEHUE CBS3aHO C CYIIECTBEHHBIM YCIOKHEHHEM 3JIEKTPOYCTAaHOBOK (HAIpUMep, BBI3BIBACT
HEOOXOANMOCTh YCTaHOBKH CHELHUaJIbHBIX ONOp BOJIM3W MOJACTAHIMHU JUIS TPAHCIIO3HMLHUH ITPOBOIOB
BO3/IYIIHBIX JIMHUH dJekTponepenayn - BJI) uin eciam Ha MoJCTaHIMKM NPUMEHSOTCS JIBE MJIM Ooliee
CTyIeHH TpaHchOpMAaIIHH.

1.1.32. DnexkTpoyCTaHOBKM IO  YCIOBHSAM  DJIEKTPOOE30MACHOCTH  PA3NeISIOTCS  Ha
ANIEKTPOYCTAHOBKM HAmpspkeHHEeM 110 1 KB W AIIeKTpoyCTaHOBKHM HampspkeHueM Bbime 1 kB (mo
JIEUCTBYIOLIIEMY 3HAUCHUIO HAIPSDKEHUS).



Be3omacHOCT OOCITY)KMBAIOLIEro IEpPCOHANa W TOCTOPOHHMX JIMIl JOJDKHA OO0ecreYrBaThCs
BBINIOJIHEHHEM Mep 3allUThI, PEIYCMOTPEHHBIX B IJ1. 1.7, a TakKe CIEeAYIOUIUX MEPOIPUSITHIL:

COONIOACHHE COOTBETCTBYIOIIMX PACCTOSHUI M0 TOKOBEIYLIMX YacTell WIM IIyTeM 3aKpbITHS,
OrpakJIeHUs TOKOBEYIIHNX YacTel;

NpUMCHEHHE OJOKMPOBKHM aNllapaToB M OrPAXKIAIOIINX YCTPOWCTB U MPENOTBPALICHHS
OIIMOOYHBIX ONEPAIM U I0CTYIA K TOKOBEIYIIIUM YacTsIM;

MIPUMEHEHHUE MTPEAYIPEkKIAtoNIeH CUTHATM3aUH, HAAMICEH 1 MJ1aKaToB;

MIPUMEHEHHE YCTPOMCTB JUIsi CHMKEHHS HAIPSDKEHHOCTH JJIEKTPUYECKMX M MAarHUTHBIX TIOJIEH /10
JOIYCTHMBIX 3HAUSHUIA;

UCIIONB30BAHUE CPEACTB 3aIUUTHI M NPUCIIOCOOICHHH, B TOM YHCIE JUIS 3AIIUTHI OT BO3ICHCTBU
9NIEKTPUYECKOIO0 M MAarHUTHOTO TIOJed B JJICKTPOYCTAHOBKAX, B KOTOPBHIX HX HANPSHKCHHOCTh
IIPEBBIIIACT AOITYCTHMbIE HOPMBI.

1.1.33. B snekTponoMeIieHusX ¢ ycTaHOBKaMu HampspbkeHueM a0 1 kB nomyckaercst mpuMeHeHue
HEHM30JIMPOBAaHHBIX U W30JMPOBAHHBIX TOKOBEAYLIMX YacTel 0e3 3aIluThl OT MPUKOCHOBEHHMSI, €CIIH O
MECTHBIM YCIIOBHSIM Takas 3alluTa HE SBISETCS HEOOXOAMMOW JUIS KakKMX-IMOO HHBIX Ieneit
(HampuMep, AJIA 3aIUTHl OT MEXaHWYeCKUX BozzeiicTuil). IIpn 3TOM mOCTYNMHBIE MPUKOCHOBCHHIO
YacTH JOJDKHBI PacrojiaraTbCsi Tak, 4YTOOBI HOpMajbHOE OOCIY)KHMBaHHE HE OBUIO COIPSIKCHO C
OITaCHOCTBIO ITPUKOCHOBEHHUS K HUM.

1.1.34. B xuibIX, OOIIECTBEHHBIX M JPYTUX MOMENICHUSIX YCTPOMCTBA ISl OTPAXKICHUS M 3aKPBITUS
TOKOBEIYIIMX 4YacTeil JMJOJDKHBI ObITh CIUIOIIHBIC, B IOMEIIEHUSAX, JOCTYIHBIX TOJBKO JUIs
KBaJIM(UIUPOBAHHOTO IIEPCOHANA, 3TH YCTPOICTBA MOT'YT OBITh CIUIOLIHBIC, CETYaThIE WIIH AbIpYATHIC.

Orpakiaronye ¥ 3aKpBIBAIOIINE YCTPOHCTBA JOKHBI OBITH BHIIIONHEHBI TaK, YTOOBI CHUMATh HIIH
OTKPBIBATh HX MOKHO OBLIO TOJBKO IPH IIOMOLIN KIIFOYEH MITM MHCTPYMEHTOB.

1.1.35. Bce orpaxparomme W 3aKpbIBaIOIIME YCTPOMCTBA JOJDKHBI 00ianars TpeOyemoi (B
3aBUCHMOCTH OT MECTHBIX YCJIOBHMH) MeXaHW4ecKkod mpodHocThio. [Ipu Hanpspkennu Bbime 1 kB
TOJII[MHA METAJUIMYECKUX OrPAXKIAIOIINX U 3aKPBIBAIOIIUX YCTPOUCTB JOKHA OBITh HE MeHee 1 MM.

1.1.36. [lns 3ammThl OOCTY)KMBAIOIIETO IEPCOHATA OT MOPAXKECHUS AIEKTPUIECKUM TOKOM, OT
JNEUCTBHS DICKTPHUYECKON IYTH U T. II. BCE DJIEKTPOYCTAHOBKH JOJDKHBI OBITH CHA0)KEHBI CPECTBAMH
3aIUTBl, @ TaKKe CPEICTBAMH OKa3aHHs IEpBOA IMOMOIIM B COOTBETCTBHU C JACHCTBYIOIIUMHU
IIpaBMJIaMU TIPUMEHEHHS ¥ UCTIBITAHUS CPE/ICTB 3allUThI, NCTIOJIb3YEMBIX B AJIEKTPOYCTaHOBKAX.

1.1.37. Tloxapo- © B3pBIBOOE30IACHOCTH OJIEKTPOYCTAHOBOK JIOJDKHBI ~ 0OECIIeYHBATHCS
BBINIOJIHEHHEM TPEOOBaHUIA, IPUBE/ICHHBIX B COOTBETCTBYIOLIMX IJIaBax HacTosInux [IpaBui.

Ilpy cmaue B SKCILTyaTAlMIO 3JIEKTPOYCTAHOBKU JOJDKHBI OBITh CHAOMXEHBI NPOTHUBOIOKAPHBIMU
CpelcTBaMH U HHBEHTapeM B COOTBETCTBHU C JICUCTBYIOIMMH IOJIOKECHUSIMH.

1.1.38. BHOBb COOpY)KCHHBIE H PEKOHCTPYHPOBAHHBIC IEKTPOYCTAHOBKH M YCTAHOBICHHOE B HUX
JIEKTPOOOOPYIOBaHKE JOJDKHO OBITH MOJBEPTHYTO ITPUEMO-CAATOYHBIM HCIIBITAHUSM.

1.1.39. BHOBb COOpYXEHHBIE U PEKOHCTPYHPOBAHHBIE AIIEKTPOYCTAHOBKH BBOIATCA B
MIPOMBILIICHHYIO SKCIUTYaTalMIO TOJIBKO MOCIIE X IPUEMKH COTJIACHO ACHCTBYIOIINM MOJI0XKEHHUSM.

I'naBa 1.2
JEKTPOCHABXEHUE U DJEKTPUYECKUE CETH

YTBEPXAEHO
MHHHCTEPCTBOM SHEPreTHKH
Poccuiickoit ®eneparyu

ITpuka3s ot 8 uromst 2002 r. Ne 204

Bsooumcs 6 oeticmeue
¢ 1 aneapsa 2003 e.

O0JacTh NPUMEHEHHs, onpe/eeHUs]

1.2.1. Hactosmas riaBa [IpaBui pacmpocTpaHsSeTcsl Ha BCE CUCTEMBI AIIEKTPOCHAOKCHHUS.

CucteMbl IEKTPOCHAOKEHUS TOJ3EMHBIX, TATOBBIX W JPYIUX CHENUAIbHBIX YCTAHOBOK, KpOME
TpeOOBaHMUi1 HACTOSIIEH TJ1aBbl, JOJDKHBI COOTBETCTBOBATH TAK)KE TPEOOBAHUSM CIIELHATBHBIX TIPaBHIL.

1.2.2.  DHepreruyeckas cucreMa (PHEProcMCTeMa) - COBOKYIHOCTb  3JEKTPOCTAHIHH,
ANIEKTPUUYECKUX U TEIUIOBBIX CETEH, COCMHEHHBIX MEXIY COOO0i M CBSI3aHHBIX OOLIHOCTHIO PEXXUMOB B
HETIPEPBIBHOM IIPOLIECCE MPOM3BOACTBA, MPE0OpPa30BaHMs, IEPEAATN U PACTIPEICIICHUS SIEKTPUIECKON
1 TEIJIOBOW 3HEPTUH MPHU OOIIEM YIIPABICHHH 3THM PEXXUMOM.



1.2.3. DnexTpudeckas 4acTb YHEPTOCUCTEMBI - COBOKYMHOCTb 3JICKTPOYCTAaHOBOK JJIEKTPUYECKUX
CTaHLIUN U ANEKTPUUECKUX CETeU SHEPIOCUCTEMBI.

1.2.4. DnexkTposHepreTudeckas CUCTeMa - IEKTpUIecKas 9acTh SHEPTOCHCTEMbI ¥ TTUTAIOIINECS OT
HEEe TNPHUEMHUKH D3JICKTPUYECKON BHEPrHH, OOBEIMHEHHBIE OOIMHOCTBIO MpoIecca IPOU3BOJCTBA,
nepeiauy, pacipeieNIeHns] U ITOTPEOICHUS JIIEKTPHUECKOI SHEPTHH.

1.2.5. DnexTpocHabxeHKe - oOecrieueHre OTpeOuTeNeH AEeKTPUIECKON SHEPTUEH.

Cucrema dJI€KTPOCHAOXKEHHST - COBOKYIHOCTH O3JIGKTPOYCTAHOBOK, IpEAHA3HAYEHHBIX JUIS
oOecrieueHHs NOTPpeOUTENIEH IEKTPHUCCKON SHEPTUCH.
IleHTpanmu3oBaHHOE D3JEKTPOCHAOKEHHE - DJIGKTPOCHAOKEHHE TMOTPEOUTENEH dIeKTPUIECKON

SHEPTUH OT SHEPTOCUCTEMBI.

1.2.6. DnexTpuyeckasi Ce€Tb - COBOKYIHOCTb JIEKTPOYCTAHOBOK Ui MEpeNaud U paclpeneieHust
JIEKTPUUYECKOHN PHEPIUuy, COCTOSAINAs U3 MOACTaHLUI, paclpeieNUTENbHBIX YCTPOHUCTB, TOKOIIPOBOJIOB,
BO3/IyIIHBIX U KaOEJIBbHBIX JIMHUHN JJIEKTpOIIepeiaud, padoTAIOINX Ha ONPE/ICICHHOW TEPPUTOPHH.

1.2.7. IlpueMHHMK D>JEKTPHUECKOW »HHEpruu (DJICKTPOIPUEMHHMK) - ammapar, arperar W JIp.,
MIpeaHa3HAYCHHBIN IS TpeoOpa3oBaHus SIEKTPHUSCKON SHEPTHH B APYTOil BU SHEPTHH.

1.2.8. Tlorpeburens  SNEKTPUYECKOW  DHEPrHM -  DJCKTPONPHUEMHHK WM  TpyIma
ANEKTPONPUEMHHAKOB, OOBEIMHEHHBIX TEXHOJOTHYECKHM TIPOIECCOM U pPa3MEIIAIONIMXCS Ha
ONpENENEeHHON TEPPUTOPHUHU.

1.2.9. HopmaibHBI peXuUM TOTPEOUTENST DIEKTPHYECKOW HSHEPrHH — PEXKUM, MPU KOTOPOM
o0ecIeunBaoTCsl 3a1aHHbIe 3HAUSHUS TAPaMETPOB €ro padoThI.

ITocieaBapuitHBIN PEKUM — PEIKUM, B KOTOPOM HAXOAUTCS MMOTPEOUTENH dIIEKTPHUUECKON YJHEPTUH B
pe3yibTaTe HapyOICHHWS B CHCTEME €ro DJIEKTPOCHAOKEHWS IO YCTAHOBICHHUS HOPMAJIBHOTO pEeXuMa
ocJIe JTOKAIU3AIUH 0TKA3a.

1.2.10. He3aBuCHMBIi HCTOUYHUK THUTAHUS - HCTOYHUK MUTAHUS, HA KOTOPOM COXPaHSIETCS
HampsKeHUE B NOCICaBAPHUIHOM peXUME B periIaMEHTUPOBAHHBIX MpefiesiaX MpU UCUE3HOBEHUH €ro Ha
JIPYrOM WJIM APYTUX UCTOYHUKAX MUTAHHS.

K gucny He3aBUCHMBIX UCTOYHHKOB IMUTAHUS OTHOCSTCS JIBE CEKIMU WIIM CHCTEMBI IIIMH OHOM WITH
ZIBYX DJIEKTPOCTAHITUH U ITOICTAHIINH MIPH OJHOBPEMEHHOM COOIIOACHUH CIEAYIOMINX IBYX YCIIOBHMA:

1) xaxmas W3 CEKUWH WM CHCTEM INMH B CBOKO OYepelb HMMECT NHTaHHE OT HE3aBHCHMOTO
HMCTOYHUKA TUTAHUS;

2) cexuuu (CHCTEMBI) IIMH HE CBSI3aHBl MEXAY COOOW WM HMEIOT CBSI3b, aBTOMAaTHYECKH
OTKJTIOYAOIIYIOCS TIPH HAPYIICHUH HOPMAIBHOM PabOThI OTHOM M3 CEKIIUI (CHCTEM) IIIHH.

OO6mue TpedboBaHUS

1.2.11. Ilpu NpOEKTUPOBAHMM CUCTEM 3JIEKTPOCHA0KEHHS W PEKOHCTPYKIMU BJIEKTPOYCTAHOBOK
JIOJDKHBI PACCMATPHUBATHCS CIETYIOLINE BOIPOCHL:

1) nmepcriekTHBa pa3BUTHSI PHEPIOCHCTEM M CHCTEM DJIEKTPOCHAOKEHHS C yYETOM PaI[OHATBHOTO
COYETAaHUS BHOBb COOPYKaeMbIX EKTPUUYECKUX CeTeil ¢ MEHCTBYIOUIMMU M BHOBb COOPY>KaeMbIMU
CeTSIMU APYTHX KIJIACCOB HAIIPSKEHMUS;

2) obecreueHre KOMIDIEKCHOTO IIEHTPAIM30BAHHOTO JIIEKTPOCHAOKEHHSI BCEX MOTpeOHuTene
IIEKTPHUYECKOH 3HEPTUH, PACIIOI0KEHHBIX B 30HE JICHCTBHS IEKTPUUECKUX CETEH, HE3aBUCHMO OT MX
MIPUHAATIEKHOCTH;

3) orpanuuenune TokoB K3 npenenbHbIME yPOBHIMH, ONPEAEIIEMbIMH Ha IEPCIIEKTHBY;

4) cHIDKEHHE TIOTeph IEKTPHUECKON IHEPTUH;

5) COOTBETCTBHE MPUHUMAEMBIX PELICHUI YCIOBUSAM OXPaHBI OKPY)KAIOIIeH Cpepl.

ITpu 3TOM JOMKHBI pacCMaTPUBATHCS B KOMILJIEKCE BHEIIHEE W BHYTPEHHEE JIICKTPOCHAOKEHHUE C
Y4ETOM BO3MOKHOCTEH 1 9KOHOMUYECKOH [eJIeCO00Pa3HOCTH TEXHOIOTHYECKOTO PE3EPBUPOBAHUSL.

[Ipn pemeHMM BONPOCOB PE3EPBHPOBAHUS CIEAYET YYHTHIBATH IIEPETPY30UHYIO CIIOCOOHOCTH
9JIEMEHTOB JJIEKTPOYCTAaHOBOK, a TAKXKE HAJIMYKE Pe3epBa B TEXHOJIOIMYECKOM 000pYyI0BaHUH.

1.2.12. Tlpu pelieHUU BOIPOCOB PAa3BHUTHUS CHUCTEM OJIICKTPOCHAOKEHHS CIEAYyeT YYHTHIBAThH
PEMOHTHBIE, aBapUITHBIE U N10CIICABAPUIHBIC PEKUMBI.

1.2.13. IIpu BEIOOpE HE3aBUCHUMBIX B3aWMHO PE3EPBHPYIONINX HUCTOYHUKOB IMUTAHUS, SBIISFOIINXCS
00BEKTaMH BHEPrOCHCTEMBI, CIEIyeT YUYHUTHIBaTh BEPOSTHOCTh OJHOBPEMEHHOTO 3aBHCHMOTO
KpPaTKOBPEMEHHOTO CHIDKEHHS WU TIOJIHOTO HCYE€3HOBEHHUS HAMPSLKEHHSI HA BpeMs JEHCTBHS peNeiHOM
3al0UThl ¥ ABTOMATUKU IPU MOBPEKICHUSAX B DIJIEKTPHUUECKOW YACTH HHEPrOCUCTEMBI, a TaK¥Ke
OJTHOBPEMEHHOT'0 JJIUTEIBHOTO HCUE3HOBEHUS HANPSHKEHHS Ha 3TUX MCTOYHMKAX MUTAHUSA IIPU
TSKEIIBIX CUCTEMHBIX aBapHsiX.



1.2.14. Tpe6oBanmst 1.2.11-1.2.13 momKHBI OBITH YYTEHBI Ha BCEX MPOMEXYTOUHBIX JTalax
Pa3BUTHS YHEPTOCUCTEM U CHCTEM IJIEKTPOCHAOKEHHS.

1.2.15. IlpoekTHpoBaHHE HIIEKTPUIECKUX CETEH MOIDKHO OCYIIECTBIATHECS C Y4ETOM BHAA HX
obciry)xuBaHUs (TIOCTOSTHHOE IEKYPCTBO, ICKYPCTBO HA TIOMY, BBIE3IHBIC OpHUTAIBI U JIp. ).

1.2.16. PaboTa snekTpmuecKux cerell HampsokeHHeM 2-35 kKB MoXeT mpemycMaTpuBaTbes Kak ¢
H30JIUPOBAaHHOM HEWUTpasblo, TaK U C HEUTpasblo, 3a3eMJIEHHOM uepe3 Myroracsiuil peakTop HIU
pes3ucTop.

KomrneHcanys eMKOCTHOT'O TOKA 3aMBIKaHUS Ha 3eMJIIO I0JDKHA TIPUMEHATHCS IPH 3HAYCHUAX ITOTO
TOKa B HOPMAJIbHBIX PEXHUMaXx:

B cersax HampsokeHneM 3-20 kB, mMeommx jKele300eTOHHBIE W METaIUIMYECKHe OIOpHl Ha
BO3IYIIHBIX JIMHUSAX JJIEKTPOIIEpPeIadH, K BO BCEX CEeTAX HampshkeHueM 35 kB - 6omnee 10 A;

B CETsX, HE HMEIOUIMX JKENe300€TOHHBIX M METAUIMYECKHX OIOp Ha BO3IYIIHBIX JIMHHUAX
JJIEKTPONEpEIayuu:

6ousiee 30 A npu HanpsbkeHuH 3-6 kB;

6onee 20 A ipu HanpspkeHuH 10 kB;

6omnee 15 A nipu Hanpspxeruu 15-20 xB;

B CXeMaX T'eHepaTOpPHOTo HampspkeHus 6-20 kB 010koB rereparop-TpanchopmaTtop — 6omee SA.

IIpn ToKax 3amblkaHusi Ha 3emito Oosee 50 A peKOMEHIyeTCsl NMpPUMEHEHHE HEe MEHee JBYX
3a3eMIIIOIIUX PEAKTOPOB.

Pabora oanexrpuyeckux cereit Hanpspbkennem 110 kB MoxkeTr mpegycMaTpuBarhCs Kak C
TITyX03a3eMJICHHOH, TaK U ¢ 3(PEKTUBHO 3a3eMIICHHOW HEUTPAJIbIO.

Onektpuueckne ceTd HampsokeaneM 220 kB w  Bemie  JOMKHEI  paboTaTtek  TOJBKO €
[JIyX03a3eMJICHHON HEUTpabo.

KaTeropml IJIEKTPONIPUEMHUKOB U o0ecmeueHne HaJACKHOCTHU 3JIeKTp0CH367ReHl/Iﬂ

1.2.17. Kareropuu 3JCKTPOIPUEMHHUKOB IO HAJCKHOCTH 3JICKTPOCHAOKEHUS ONPEICIIIOTCS B
Iporiecce MPOeKTHPOBAHUS CHCTEMBI JIEKTPOCHAOKEHHUSI HA OCHOBAaHMH HOPMAaTHBHOW TOKYMEHTAIIHUH,
a TaK)Ke TEXHOJIOTHYECKON YaCTH MPOEKTA.

1.2.18. B orHomeHHHn OOeCIECUCHHUS HAACKHOCTH SJICKTPOCHAOKEHUS DIIEKTPOIPUEMHUKA
pa3fensaIoTCs Ha CIeAyIONe TPU KaTeropuu.

DJIEKTPOIIPUEMHUKH TI€PBOM KAaTeropu - DIICKTPONPUEMHHKH, IEpPEPBIB 3AIEKTPOCHAOKEHUS
KOTOPBIX MOJKET TIOBJ€Yh 3a COOOH ONAaCHOCTh MAJS JKU3HU JIIOJEH, yrpo3y Juid 0e30MacHOCTH
TOCYIapCTBa, 3HAYUTENIBHBI MaTepHaIbHBIA yIIepO, pacCcTPOIICTBO CIOXKHOTO TEXHOJIOTHYECKOTO
mporecca, HapylmeHne (yHKIMOHHPOBAHHS 0COOO BaXKHBIX AJIEMEHTOB KOMMYHAIBHOTO XO3SsIiCTBa,
00BEKTOB CBSI3H U TENCBUICHUSL.

W3 cocraBa  3JEKTPONPHEMHUKOB  IIEPBOM  KaTeropuM  BBIIENSETCS  0cobas — epynna
JIEKTPONPUEMHHKOB, OecriepeOoiiHasi padoTa KOTOPBIX HeoOXoiuMa Iyisi Oe3aBapuifHOrO OCTaHOBa
IIPOU3BOJICTBA C LIEIbIO MPEJOTBPALICHUS YTPO3bI JKU3HU JIFO/IEH, B3pBIBOB H MOKapOB.

ONEeKTPONIPUEMHHUKH BTOPOH KaTEropMu - SIEKTPONPUEMHHKH, TEPEphIB 3JIEKTPOCHAOKESHUS
KOTOpPBIX TPHUBOJAUT K MAacCOBOMY HENOOTIYCKY HpOIYKIMH, MAacCOBBIM IIPOCTOSIM pabodmnX,
MEXaHU3MOB H MIPOMBIIIIEHHOTO TPAHCIOPTA, HAPYLIEHUI0 HOPMAIIbHON AEATENbHOCTH 3HAYUTENBHOTO
KOJINYECTBA TOPOJCKUX U CENIbCKUX XKUTEINEH.

ONEeKTPONpPUEMHHUKH TPEThel KaTerOpHH - BCE OCTAJbHbIE JIEKTPOIPUEMHUKH, HE MOJIaaroIlue
II0J1 OIIPEEIICHUS IIEPBO U BTOPOI KaTErOpUH.

1.2.19. DnexTponprueMHUKN MTEPBOI KaTerOpHH B HOPMAJIBHBIX PEKUMAaxX MOJKHBI 00eCeunBaThCs
JJIEKTPO’HEPTUEN OT IBYX HE3aBUCHMBIX B3aHMMHO PE3EPBUPYIOINUX HCTOYHHKOB IUTAHUS, U IIEPEPHIB
UX 3JIEKTPOCHAOKEHUS PH HAPYIIEHUH 3JIEKTPOCHAOKEHHS OT OHOTO U3 HCTOYHHKOB IUTAHMS MOXKET
OBITH JIOITYINIEH JMIIb Ha BPEMsI aBTOMATHYECKOTO BOCCTAHOBJICHHSI IUTaHUSL.

Jdnst  siekTpocHaOKeHus: 0co0OW TIpyIIbl  JIEKTPOIPUEMHUKOB II€PBOH KaTEroOpuH  JIOJDKHO
IIpeIyCMaTPUBATHCS AOMOIHUTEFHOE MUTAHHE OT TPEThEro HE3aBUCHMOT0 B3aMMHO PE3EPBUPYIOLIETO
HNCTOYHHKA MTUTaHHUS.

B kadecTBe TPEThEro HE3aBHCUMOI'0 HCTOYHUKA ITUTAHUS TSI 0COOOH TPYIIIBI AIIEKTPOIPHEMHHUKOB
U B KQ4ECTBE BTOPOrO HE3aBUCHMOI'0 HCTOYHUKA MUTAHUS JJIS1 OCTATIBHBIX AIEKTPONPHEMHUKOB IIEPBOIL
KaTeropuu MOTYT OBITh MCIIOJIb30BaHBI MECTHBIC AJIEKTPOCTAHIINH, 3JIEKTPOCTAHIMK YHEProcucTeM (B
YAaCTHOCTH, IIWHBI TE€HEPaTOPHOTO HAINpsHKEHUs), NpeJHa3HaYeHHbIE TSI ATUX LeNeil arperarsl
Oecriepe0oitHOrO MUTaHUs, aKKYMYJISITOpHbIE OaTtapeu U T. II.

Ecnu pe3epBUPOBAHUEM AIEKTPOCHAOKESHHUS HEJb3sI obecreunTsb HENPEPBIBHOCTh
TEXHOJIOTHYECKOTO MpoLecca WM €CIM  PE3EPBUPOBAHUE AICKTPOCHAOKEHUS] IKOHOMHUYECKU



Helenecoo0pas3Ho, JOMKHO OBITh OCYIIECTBICHO TEXHOIOIMYECKOE Pe3epBUPOBAHNE, HAIPUMED, IIyTeM
YCTAaHOBKU B3aMMHO PE3CPBUPYIOIIUX TEXHOJOTHYCCKHUX arperartoB, CIICHHAIbHBIX yCTpOfICTB
0e3aBapHiHOTO  OCT@HOBAa TEXHOJIOTHYECKOTO  MpoLecca, JEHCTBYIOIIMX HPH  HapyIICHUH
AIEKTPOCHAOKEHUS.

OnekTpocHaOKeHNE JIICKTPOIPUEMHHKOB NEPBOH KAaTETOPHU C 0CO0O CIIOXKHBIM HENPEPHIBHBIM
TEXHOJIOTHYECKHUM IIPOIIECCOM, TPEOYIOIUM IJIMTEILHOTO BPEMEHH Ha BOCCTaHOBJIEHHE HOPMaJIbHOTO
pPEeXHMMa, P HAJIMYUU TEXHUKO-DKOHOMUYECKHX 000CHOBAaHMH PEKOMEHYETCS OCYIIECTBIISITh OT JBYX
HE3aBUCHUMbBIX B3aMMHO pPE3CPBUPYIOIIUX HUCTOYHMUKOB MHUTaHUA, K KOTOPBIM MPEABABIIAIOTCA
JIOTIOJTHUTENbHBIE TPeOOBAHMSI, OIPEeIieMble 0OCOOCHHOCTAMH TEXHOJIOTHYECKOTO TIpOIiecca.

1.2.20. DreKTponprueMHNKH BTOPOH KaTeropuu B HOPMAJIBHBIX PEKUMax JOJDKHBI 00eCIIednBaThCS
JIEKTPOIHEPTHEH OT ABYX HE3aBHCHUMBIX B3aUMHO PE3EPBUPYIOIINX HCTOUHUKOB ITUTAHUS.

Jst 31IeKTpONIPUEMHUKOB BTOPOM KAaTETOPHUU INPHU HapyLIEHHH 3JEKTPOCHA0XKEHHs OT OJIHOIO U3
WCTOYHHMKOB THTAHUS JOIYCTHMBI TIEPEPHIBBI AJIEKTPOCHAOKEHUS Ha BpeMs, HEOOXOAMMOe IUIst
BKJIIIOUCHHSA PE3CPBHOI0 IMHUTAHUA ﬂEﬁCTBHHMH JACXKYPHOro nepcoHajla HIn BLICSHHOﬁ OHepaTHBHOﬁ
Opuranpl.

1.2.21. Inst 5IEKTPOIIPHEMHIKOB TPEThEH KaTETOPUH IEKTPOCHA0KEHNE MOXKET BBIIOJIHSTHCS OT
OJTHOTO MCTOYHMKA NHWTAHUS IPH YCIOBHH, YTO MEPEPHIBBI NEKTPOCHAOKEHMs, HEOOXOIUMBIE JUIs
PEMOHTa WJIM 3aMEHbI MOBPEXICHHOTO 3JIEMEHTa CHCTEMBI 3JIEKTPOCHAOXKEHWS, HE IpEeBHIIAT |
CYTOK.

YpoBHM U pery/iupoBaHue HaNPSKEHUsI, KOMIIEHCALUS] PEAKTUBHOM MOLIHOCTH

1.2.22. JIns SJEKTPUUYECKUX CETeH CleayeT MNpeaycMaTpHUBaTh TEXHHUYECKHE MEPONpHUATHS IO
obecrieueHn o KauecTBa JIEKTPHIECKON SHeprun B cooTBeTcTBHHU ¢ TpeboBanmsmu ['OCT 13109.

1.2.23. VYcrpoiicTBa peryaupoBaHHS HANpPsOKCHUS JOJDKHBL O0ECIeYMBATh  MOJICp)KaHHE
HamnpsDKEHUsT Ha IMHAX HanpsbkeHueM 3-20 kB anexkTtpocTaHnmuii M MOACTaHIMNA, K KOTOPBIM
MIPUCOEIMHEHB] paCIpefeIUTeNIbHbIE CEeTH, B mpenenax He Hibke 105 % HOMHUHAIBHOTO B MHEPHOL
HauOOJNBIINX HAarpy30K u He Bhinie 100% HOMHHAIBLHOTO B MEPHOJ HAMMEHBIINX Harpy30K 3THX CETEH.
OTKJIOHEHHUS OT YKa3aHHBIX YPOBHEH HANPsDKEHUS JOIDKHBI OBITH 000CHOBAHBI.

1.2.24. Beibop u pa3MmeleHne yCTPOWCTB KOMITCHCAITUH PEAKTUBHONH MOIIHOCTH B 3JIEKTPHYECKIX
CeTAX MPOM3BOIATCSA MCXOAA M3 HEOOXOOUMOCTH oOecrieueHns: TpeOyeMOoi MPOITyCKHON CIIOCOOHOCTH
CeTH B HOPMAJBHBIX M IIOCIEABAapUHHBIX PEXKHMaxX TIpPH IOJJIEPKAHMH HEOOXOAWMBIX YpPOBHEH
HaTpsKEHUs U 3a11acOB YCTOMUUBOCTH.

I'maBa 1.3
BbBIGOP NTIPOBOJAHUKOB 110 HAT'PEBY, IKOHOMUUYECKOM
INIJIOTHOCTHU TOKA A 11O YCJIOBUSIM KOPOHBI

OBJACTHh NTIPUMEHEHUSA

1.3.1. Hacrosimas rnaBa IlpaBui pacmpocTpaHseTcss Ha BBIOOP CEYEHHH DJIEKTPUYECKHX
MIPOBO/IHMKOB (HEM30JIMPOBAaHHbIE M W30JMPOBAaHHBIE IPOBOJA, KaOemM W IIMHBI) [0 Harpesy,
SKOHOMHYECKOH IJIOTHOCTH TOKA M TI0 YCIOBUSAM KOpOHBI. ECiu cedeHne MpOBOJHMKA, OIPEAeICHHOE
10 3THM YCJIOBHSM, MOIy4aeTCs MEHBIIE CEUECHUs], TPeOyeMOoro 1o APYTUM YCIOBUSIM (TEpMHUUECKas U
UIEKTPOAMHAMUYECKAst CTOMKOCTh IpH Tokax K3, moTepn M OTKIOHEHUs HaNpsHKCHUs, MEXaHNIecKas
MIPOYHOCTH, 3alllUTa OT MEeperpy3kH), TO JOJHDKHO NPUHMMATHCS HauOoJbIee ceueHue, Tpedyemoe
9TUMH YCIIOBUSAMU.

BbIBOP CEYEHUI ITPOBOJHUKOB 1O HATPEBY

1.3.2. IlpoBogauku J1000TO HAa3HAYEHHS MOJDKHBI YIOBIETBOPATH TPEOOBAHHWSAM B OTHOIICHHUH
MPE/IENBHO JAOMYCTHMOTO HArpeBa ¢ y4eTOM HE TOJBbKO HOPMAaJbHBIX, HO U MOCICaBAPUIHBIX PEKUMOB,
a TaK)Ke PSIKMMOB B IEPUO]] PEMOHTA M BO3MOXHBIX HEPABHOMEPHOCTEH paclpe/ie/ieHusi TOKOB MEXIY
JIMHUSIMHU, CEKIMSIMH IIMH M T. II. [Ipy mpoBepke Ha HarpeB NMPHUHUMAETCS IOJYy4aCOBOH MaKCHMyM
TOKa, HAUOOJIBIINI U3 CPETHUX MOTYYACOBBIX TOKOB IAHHOTO 3JIEMEHTA CETH.

1.3.3. Ilpu  NOBTOPHO-KPATKOBPEMEHHOM ¥  KpPAaTKOBPEMEHHOM  peXuUMax  paboThI
AJIEKTPOTIPUEMHHUKOB (C OOIIEH IIMTEIhbHOCTBI0 IMKIA 0 10 MWUH W JUIMTENBHOCTHIO pabOUero
mepruona He Oomee 4 MWH) B Ka4eCTBE PAacUeTHOTO TOKA ISl MPOBEPKH CEUCHHS IMPOBOIHUKOB II0
HarpeBy CleAyeT MPUHUMATH TOK, IIPUBEACHHBIN K [UTUTEILHOMY peKuMy. [Ipu aTOM:



2 2
1) st MeTHBIX IPOBOHUKOB CEYEHUEM 10 6 MM , a JUIS aTFOMAHHEBHIX MTPOBOJHHUKOB 10 10 MM
TOK IPUHUMAETCS KaK JJIS YCTAHOBOK C JUTUTEIHHBIM PEKUMOM pabOTHI;

2
2) ISl METHBIX TIPOBOJHUKOB CeueHUEM Oosiee 6 MM , a JUIS aJIOMUHHEBBIX MMPOBOTHUKOB OoJiee

2
10 MM TOK ONpeACIACTCd YMHOXCHHUCM JOMYCTUMOI'O0 [UIMTCJIBHOIO TOKa Ha KOS(l)(l)I/IHI/IeHT

0875 /T, , T7Ie Tow BBIPAXXECHHAS B OTHOCHTEIIBHBIX €IMHHUIAX JTUTEILHOCTh PAb0OUero nepruoaa
(TPOOIKUTENBEHOCTD BKITIOYEHHSI TI0 OTHOIIEHHUIO K IPOJODKUTEBHOCTH LIUKIIA).

1.3.4. Ins KpaTKOBPEMEHHOI'O PEXUMa PadOThHI C JUTUTEILHOCTHIO BKIIOYEHHS He Oonee 4 MUH U
IepepbIBaMH MEX]ly BKIIFOUEHHSIMHU, TOCTATOYHBIMU JUIS OXJIKJICHHUS MPOBOIHHUKOB 10 TEMIEpaTyphl
OKpY’KaroImed cpenpl, HanOONbIINE JAOMYCTUMBIE TOKH CIEAyeT ONPEACIATh 0 HOpMaM IIOBTOPHO -
KpaTtkoBpeMmeHHoro pexkuma (cM. 1.3.3). Ilpu amurensHOCTH BKIIOUEHHS Ooiee 4 MHH, a TakkKe MpH
NepephIBax HEIOCTATOYHOW JUIMTEINBHOCTH MEKAY BKJIIOYEHHSMH HAaWOOJBLINE IOIYCTHMBIE TOKH
CJIETYET OIIPEEIATh KaK JUISl YCTAaHOBOK C JJIUTEIBHBIM PEXKUMOM pabOTHI.

1.3.5. Jlns xabeneit Hanpspkennem 1o 10 kB ¢ OymakHOM NponHMTaHHON HM30JSLHEH, HECYIHX
Harpy3kl MeHbIlIe HOMHHAJIBHBIX, MOXET JOMyCKaThCsl KPAaTKOBPEMEHHas Ieperpyska, yKa3aHHas B
Tabm. 1.3.1.

1.3.6. Ha mepmon nWKBHIAIWHM TIOCIICABApUHHOTO peXHMa Uil Kabemeil ¢ MOIMITHICHOBOH
n3oJsinuel pormyckaercs neperpyska 1o 10%, a g kabeneil ¢ HONMMBHHUIXIOPUIHON H30SIIUEH 10
15% HOMUHAIBHOW Ha BpeMsl MaKCHMYMOB Harpy3Kd IPOJOJDKHATEIBHOCTBIO He Oosiee 6 4 B CYyTKH B
TedeHue S5 CyT., €clIM Harpy3ka B OCTaJbHbIE MEPUOJBl BPEMEHHM 3TUX CYTOK HE TIPEBBIIIAET
HOMMUHAJILHOM.

Ha mepuon nukBHaanuu mocieaBapuUifHOrO pekuma Uit kabeneit HampspkeHumeM 1o 10 kB ¢
OyMa)KHOM M30JSIIMEH IOITyCKArOTCsl MEPETpy3KH B TE€UEHHE 5 CyT. B NpEAenax, yKa3aHHBIX B TaOll.
1.3.2.

Taéuuna 1.3.1. lonycTumasi KpaTKOBpeMeHHasl eperpy3ka Juisi kadesieil HaNpsiKeHueM 10

10 kB ¢ 6yMaxkHOIi MPpONUTAHHON U30/1Hei

Koaddunuent npeapapurensHoii | By npoknanku Jonyctumas neperpyska 1o OTHOIIEHHUIO K
Harpy3ku HOMHUHAJILHOM B TEUEHHUE, U

0,5 1,0 3,0

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

B Bo31yxe 1,25 1,15 1,10

B tpy0bax (B 3emie) 1,20 1,0 1,0

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

B Bo3nyxe 1,15 1,10 1,05

B tpybax (B 3emiie) 1,10 1,05 1,00

Tab6auna 1.3.2. lomycTHMasi HA NepUO] JUKBHAALMY N0CIeaBAPHITHOTO pesKUMa neperpys3kKa
a1 ka0eseii HanpskeHueM 10 10 kB ¢ Oymasknoii uzonsiumeit

Koadhdpunpment Bua npoxnaaku Homnyctumas neperpyska 1o OTHOLLIEHUIO K
TIpeIBapUTEIHLHON HAarPy3KH HOMWHAJIHON TIPH UTUTEITbHOCTH MaKCHMYyMa,
1 3 6
0,6 B zemie 1,5 1,35 1,25
B Bo3znyxe 1,35 1,25 1,25
B tpybax (B 3emie) 1,30 1,20 1,15
0,8 B 3emite 1,35 1,25 1,20
B Bo3nyxe 1,30 1,25 1,25
B tpybax (B 3emiie) 1,20 1,15 1,10

s kaOenpHBIX JTMHUHM, HaXOMAMMXCA B dKCIUTyaTanuy Oomee 15 meT, meperpy3Kd JOJKHBI OBITh
noHKeHs! Ha 10%.

[eperpy3ka kabenpHBIX JHHUH HanpsbkeHueM 20-35 kB He momyckaercs.

1.3.7. TpebOoBaHust K HOPMaJIBbHBIM Harpy3kaM M IOCJICaBapUHHBIM Ieperpy3KaM OTHOCSTCS K
KabeJsIM M YCTaHOBJICHHBIM Ha HUX COSIMHUTEIBHBIM M KOHIIEBBIM My(pTaM M KOHIIEBBIM 3aJICJTKaM.




1.3.8. HyneBsie paboure MPOBOJHUKH B YETHIPEXIIPOBOIHOMN cUCTEME TpeX(a3HOro TOKa JOJDKHBI
HUMETh NPOBOAUMOCTh He MeHee 50% mpoBoaAnMOCTH (Da3HBIX MPOBOAHUKOB; B HEOOXOAMMBIX CIIydasx
oHa AowKkHa ObITh yBenmdeHa 10 100% npoBoguMocT Ga3HBIX TPOBOTHUKOB.

1.3.9. Tlpn ompenencHWH MOIMYCTUMBIX UTUTEIBHBIX TOKOB Ui KaOened, HeH30JIMPOBAaHHBIX W
M30JIMPOBAHHBIX MPOBOJIOB W IIHMH, a TAKXKE IS JKECTKUX M TMOKHX TOKOIPOBOJOB, IPOJOKECHHBIX B
cpene, TemrepaTypa KOTOpPOH CYHIECTBEHHO OTJIM4YaeTcsi oT mpuseneHHou B 1.3.12-1.3.15 u 1.3.22,
clieiyeT MpUMEHITh K03 HUINEeHTHI, PUBEIeHHBIE B Ta0M. 1.3.3.

Tab6umna 1.3.3. IlonpaBoynbie kK03 (PHUIHEHTHI HA TOKH ISl Kadesiell, HEH30TUPOBAHHBIX U
H30/IMPOBAHHBIX IPOBO/IOB M LIHH B 3aBHCHMOCTH OT TeMIIePaTypbl 3eMJIM H BO3AyXa

YcnoBHast HopmupoaHHas ITonpaBouHbie K03 GHUIMEHTH! HA TOKH IIPU pacuyeTHOil Temmeparype cpeapl, °C
TemIeparypa cpenbl, | Temneparypa xui, °C | -5 u 0 +5 | +10 | +15 | +20 | +25 | +30 | 435 [ +40 | +45 | +50
°C HIKE
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 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 1,41 11,35 (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 1,20 | 1,14 | 1,07 | 1,00 | 0,93 [ 0,84 [ 0,76 | 0,66 | 0,54 | 0,37 | -
25 50 1,48 | 141134 ] 1,26 ] 1,18 ] 1,09]1,00{0,89]0,78{0,63]0,45] -

JONMYCTUMBIE JJIMTEJbHBIE TOKH JJISI IPOBOJOB, IIIHYPOB U KABEJIEM C
PE3MHOBOM WIH IINIACTMACCOBOM M3OJISILIUEN

1.3.10. [domycTuMble [UIMTEIBHBIC TOKH IS MPOBOJOB C PE3MHOBOM FUIM MOJHUBHHIIXJIOPHIHON
M30JBINEH, ITHYPOB C PE3MHOBOHN M30ILAIMEN U Kabeneil ¢ pe3sMHOBOH WIH IIIACTMACCOBON M30IIIIUCH
B CBHHIIOBOW, TOJMBHHWIXIIOPHIHON M PE3NHOBOM 0000uKax mpuBeAeHH B Tadn. 1.3.4-1.3.11. Oun
MIPUHATHL U1 TEMIIEPATYP: KU +65, OKpykaromiero Bo3ayxa +25 u semuu + 15°C.

[Ipn ompeneneHuM KOJIMYECTBA IPOBOAOB, IPOKIAABIBAEMBIX B OJHOM Tpybe (Wil KU
MHOTOXWJIBHOTO IPOBOJHMKA), HYJIEBOH pabO4YMii MPOBOJHUK UYETHIPEXIPOBOJAHOM CHUCTEMBI
Tpex(a3zHOrO TOKa, a TakKe 3a3eMJDIIONINE W HyJIEeBBIC 3aIWTHBIC NPOBOJHUKH B pacyeT He
TIPUHUMAFOTCS.

Hannsre, comepkamuecs B Tadm. 1.3.4 u 1.3.5, cneqyer mpuMEHATh HE3aBUCHUMO OT KOJIMYECTBA
TpyO U MecTa HX MPOKIAKH (B BO3AYXE, MEPEKPHITHIX, HYHIAMEHTAX ).

JlonycTiMBIe JUIMTENBHBIE TOKH JUIS NPOBOAOB M KaOeleH, MposoKEeHHBIX B KOpoOax, a Takke B
JIOTKaX Iy4KaMH, JODKHBI IPUHUMATBCS: JUIA MPOBOJOB - 1o Tabn. 1.3.4 u 1.3.5 xak A mpoBOAOB,
MPOJIOKEHHBIX B Tpybax, it kabened - mo tabm. 1.3.6-1.3.8 xak mns kabemnei, MPOJIOKEHHBIX B
Bo3ayxe. [Ipy KonmdgecTBe OTHOBPEMEHHO HATPY)KEHHBIX MPOBOIOB 0oJiee YEeTHIpeX, MPOJIOKEHHBIX B
TpyOax, KopoOax, a Tarke B JIOTKaX ITy9KaMH, TOKH JJIS MPOBOIOB IOJDKHBI MPHHUMATHCS IO TaOI.
1.3.4 u 1.3.5 xak A MPOBOAOB, NMPOJIOKEHHBIX OTKPHITO (B BO3/yXE), C BBEAECHHEM CHMKAIOIINX
koa(dunuentor 0,68 mis S u 6; 0,63 mst 7-9 u 0,6 s 10-12 TPOBOTHHUKOB.

J1yist IpOBOIOB BTOPUYHBIX IIeTEH CHIOKAIOIINE KO3 (DUIIESHTH HE BBOISATCS.

Tabéuuna 1.3.4. lomycTHMBII JJIMTeIbHBIA TOK /ISl IPOBOIOB M LIIHYPOB C PE3HHOBOIH 1
NOJTMBHHUJIXJIOPUAHON U30/IsIHel ¢ MeTHBIMM SKHJIAMH

Ceuenne Tok, A, U1 IPOBOAOB, IPOJIOKEHHBIX
TOKOIPOBOJISIIIEH | OTKPBITO B OJTHOU TpyOe
UL, MM> JIBYX OJTHO- | TPE€X OJIHO-| YETBIPEX OJJHO- | OJHOTO BYX- |OAHOTO TPEX-
JKUJIBHBIX JKUJIbHBIX JKUJIBHBIX JKUJIIBHOT'O JKUJIIBHOT'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 85
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 - - - - -

Ta6auuna 1.3.5. lonmycTUMBbIii JJINTEJNbHbIN TOK JJis1 IPOBOJ0OB € Pe3UHOBOM U
MOJTUBHHUIXJIOPUAHOM M30JIsiMeli ¢ aTIOMUHUEBBIMU KUJIAMU

CeueHue Tok, A, U1 TPOBOOB, POTOKEHHBIX
TOKOIPOBOJALIEH | OTKPBITO B OJTHOH TpyOe
KU, MM” JIBYX OZIHO- | TPEX OJIHO-| YETHIPEX OJHO- |OJHOTOABYX-| OZHOTO TPEX-
JKUIIBHBIX | JKHMJIBHBIX JKHJIbHBIX JKIWJIBHOTO | 2KHUJIBHOTO
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 &5 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. JlonycTuMBbIii JJIMTeIbHBIA TOK /151 IPOBOIOB ¢ MEAHBIMH KUJIAMH C
Pe3UHOBOI H30JsIMEN B MeTAINYECKUX 3aIIUTHHIX 000JI09KaX U KadeJsiel ¢ MeTHBIMH KUJIAMH
¢ Pe3UHOBOI U30/A1Hell B CBUHLIOBOM, MOJTUBUHWIXJIOPUAHOMH, HAPUTOBOI MU Pe3UHOBOI
000J104Ke, OPOHUPOBAHHBIX M HEOPOHMPOBAHHBIX

Ceuenue Tok *, A, Ui IPOBOIOB U Kabeneit
TOKOIIPOBOJAIIECH | OHOKUIBHBIX | JIBYXKHIJIbHBIX | TPEX>KUIBHBIX
HKUIIBI, MM” IIPH TIPOKJIAIIKE

B BO3/yX€ | B BO3JyX€ | B 3eMJIC | B BO3yXE | B 3eMJIe
L5 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 OTHOCSITCS K IPOBOJIAM U KabelsiM Kak ¢ HyJeBO XKHJIOH, Tak 1 6e3 Hee.

Ta6muua 1.3.7. lomycTHMBIii JJIMTeIbHBIA TOK 1/ Kabeseil ¢ aTIOMUHUEBBIMU KUJIAMU €
Pe3MHOBOI WM IJIACTMACCOBOM M30JIA1lMeil B CBUMHLIOBOM, NOJTMBMHUIXJIOPHIHOM M PE3UHOBOM
000/104KaX, OPOHMPOBAHHBIX U HEOPOHMPOBAHHBIX

Ceuenne Toxk, A, mis xabemneit
TOKOIPOBOJIAIIEH | OJHOKHIIbHBIX | JIBYX)KHJIbHBIX | TPEXKHUIIBHBIX
MBI, MM> TIPH TPOKJIATIKE
B BO3JIyXe B BO3/IyXe | B 3emuie | B Bo3yxe | B 3eMIIe
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 - - - -

Ipumeuanue. JlomycTUMBIC AIUTENBHBIC TOKH JUI YETHIPEXXKIIBHBIX KaOeneil ¢ MmiacTMaccoBON H30JISIIUCH
Ha Hanpspkenue g0 | kB Moryr BeiOupatecs mo Tabm. 1.3.7, kak a8 TPEeXKWIbHBIX Kabenei, HO ¢
ko3 durrenTom 0,92.

Taéauna 1.3.8. lomycTHMBII JJIMTeIbHBIA TOK /ISl NePEHOCHBIX IIJIAHTOBBIX JIETKHUX H
CpeIHMX LIHYPOB, NePEHOCHBIX HIJTAHTOBbIX TAKeIbIX Kaleeil, IaXTHbIX THOKUX HIJIAHTOBbIX,
NPOKEKTOPHBIX KadeJiel H NepPeHOCHBIX MPOBO0B ¢ MEIHBIMH KMJIaMH

Ceuenue TokomnpoBosmeii| Tok *, A, aist HYpOB, MPOBOJIOB 1 Kabemel
HKHUITBI, MM OJTHOKHUJIbHBIX | JIBYXKHIIbHBIX | TPEXIKUIIBHBIX
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 65 55 45
10 90 75 60




16 120
25 160
35 190
50 235
70 290

95 80
125 105
150 130
185 160
235 200

* TokM OTHOCATCS K ITHypaM, IPOBOaM | KabeJsiM ¢ HyJIeBOH JKIIIoH n Oe3 Hee

Taéauna 1.3.9. JlonmycTuMBIii JJIMTENbHbIN TOK /151 IEPEHOCHBIX HIJIAHTOBBIX ¢ METHBIMH
JKHJIAMH ¢ Pe3HHOBOI M30JisinMeii kaleeil 1Jst TopdonpeanpuaTHii

Cedenne TOKOIIPOBOISIICH Tok *, A, i xabenelt HanpsbKeHHeM, KB

JKHJIBL, 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 -

* Toku OTHOCATCS K KaOelsiM ¢ HyJIeBOH JKUIION U Oe3 Hee.

Ta6auuna 1.3.10. JonycTumMbIi AJUTEJbHBIA TOK JJS LIJIAHTOBBIX ¢ MEAHBIMH KUJIAMM €
Pe3MHOBOI n3oaAIuel kKadesei N1 MepeABHKHBIX 3JIeKTPONPHEMHHKOB

Ceuenne Tox *, A, st kabenei Ceuenne TokompoBossmeit | Tok *, A, st kabeneit
TOKOIPOBOIAIICH HanpsbkeHueM, KB MKUJIBL, MM> HanpspkeHneM, KB
JKUJIBI, 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

* TokH OTHOCSTCS K KaOEJIsIM ¢ HyJICBOM >KUIION U Oe3 Hee.

Taéuuna 1.3.11. JlonycTUMBIi AMATEJLHBIN TOK VIS IPOBOJAOB ¢ MeHBIMH KUJIAMH C
Pe3MHOBOI H30Jsiuel 1151 dekTpuduIupoBaHHOro Tpancnopra 1,3 u 4 kB

CeueHue Toxk, A CeueHue Toxk, A CeueHue Toxk, A
TOKOIPOBOALIECH TOKONPOBOIALIEH JKUIIbI, TOKOIPOBOAALIEH
KUITBI, MM> MM MKHITBI, 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

Tabauna 1.3.12. Canxaronmii ko3¢ duuueHT 1/ TPOBOJOB H KadeJiei,
NPOKJIAIbIBAEeMbIX B KOP0O0ax

Cnioco6 KonndecTBo mpososkeHHbIX CHwkarommi ko3 uIMeHT Ui TPOBOJIOB,
MIPOBOJIOB U Kabenen MU TAIOIINX
NPOKJIAAKNA | ONHOXHJIBHBIX | MHOTOXHIIBHBIX OTHEeTIbHBIE TPYIIIIBI
ANEKTPOIIPUEMHUKH 3NIEKTPONIPUEMHHKOB U
¢ koaddunmeHToM | OTHENBHBIC MPUEMHHKH C




HCIIOJIB30BaHUS 110 K03(hULHEHTOM
0,7 ucnosip3oBanus oonee 0,7
MHorocnoiHo - Jo 4 1,0 -
U Ty9KaMH{

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 -

OnmHocoitHO 2-4 2-4 - 0,67

5 5 - 0,6

1.3.11. HomycTuMBbIe AIHUTENbHBIE TOKH UL IPOBOIOB, MIPOJIOKEHHBIX B JIOTKAaX, MPH OJHOPSITHON
MpOKJIaaKe (He B ITy4YKax) cIeayeT MPHHAMATh, KaK s TPOBOJIOB, IPOJIOKEHHBIX B BO3IyXE.

JlomycTHMBIEe UTMTENTFHBIC TOKHU JUTS MIPOBOJOB M KaOeJel, MPOKIaAbIBaeMbIX B KOpobax, ciemayer
mpuHUMATH 1Mo Ta0i. 1.3.4-1.3.7 Kak sl OAMHOYHBIX MPOBOJIOB U Kabene, MPOJI0KEHHBIX OTKPBITO (B
BO3/1yX€), C IPUMEHEHHEM CHIDKAIONINX KO PHUIMEHTOB, yKa3aHHBIX B Ta0. 1.3.12.

IIpu BeIOOpe cHMXarOMKMX KO3((GHIMEHTOB KOHTPOJIbHBIE M PE3epBHBbIE MPOBOJAA M Kabeiau He
YUUTBIBAIOTCHL.

JOIYCTUMBIE JJIUTEJBHBIE TOKH 151 KABEJIEM C BYMAXKHOMN
NPOIMUTAHHOM U3OJISILIUEN

1.3.12. domycTuMBIe UIMTENBHBIE TOKM AN KabOemed HampspkeHmeM 1o 35 kB ¢ m3omsmmeit u3
MPOMUTAHHON KabenbHON OymMard B CBHHI[OBOW, ATFOMUHUEBON WM MOJUBHHUIXJIOPHIHON 000I04UKe
MPHUHATH B COOTBETCTBUH C JOMYCTUMBIMU TEMIEpaTypaMH KU Kabeei:

HomunansHoe HampsbkeHue, kB . . . Jo3 6 10 20m35
Homyctimas Temriepatypa xuisl kadens, °C ............... +80 +65 +60 +50

1.3.13. Ins xaOeneil, MPOIOKEHHBIX B 3eMIIe, JOMYCTAMBIC JUTUTEIbHBIC TOKH MPUBEACHBI B TaOI.
1.3.13, 1.3.16, 1.3.19-1.3.22. OHun npuHATH U3 pacyeTa MPOKJIAAKU B TpaHuiee Ha riryoune 0,7-1,0 M He
Oonee omHoro kabens mpu Temmeparype 3emuu +15°C W yaenpHOM compoTHBICHHH 3emian 120
cm-K/BT.

Tabnuua 1.3.13. JonycTuMbIii AJUTEILHBIA TOK A5 KadeJieil ¢ MeIHbIMHU KHJIAMU C
OyMasKHOM MPONUTAHHON MACJOKAHU(]OJILHOM U HecTeKalolel MaccaMu U30JisIlUel B
CBHHIIOBOI 000J10YKe, MPOKJIAAbIBAEMbIX B 3eMJI€e

Ceuenue Tok, A, nys kabeneit
TOKOIIPOBOAIIEH | OAHOXKWIIb | OBYXXKHJIb- | TPEXKHJIBHBIX HAIpsDKCHUEM, KB Y4eThIpex

JKHITBI, MM> HeIX 10 1 kB | HBIX 10 1 KB o 3 6 10 KWIBHBIX 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

Tabéauna 1.3.14. JlonycTUMBIH AMUTEIBHBINA TOK A5 Kadeield ¢ MeIHBIMH KHJIAMH C
OyMasKHOM MPONUTAHHON MACJOKAHM(]OJIBLHOMH M HecTeKaloled MaccaMi U30JIsIuel B
CBHHIIOBOIi 000/104Ke, MPOKJAIbIBA€MbIX B BO/I€

CeueHne Toxk, A, nis kabenei
TOKOHPOBOsIIEit TPEXKUIbHBIX HANPSKEHHEM, KB | 4eThIpeXsKuIbHBIX
MBI, MM 103 6 10 o 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 -

Tabéauua 1.3.15. JlonycTUMBIH AMUTEIBHBIA TOK A5 Kadeiell ¢ MeAHBIMH KHJIAMH C
OyMasKHOM MPONMUTAHHON MaCJOKaAHU(OJILHOM U HeCcTeKalolell MaccaMu U30JIsIIUel B
CBUHIIOBOI 000J104Ke, IPOKJIAIbIBAEMbIX B BO3/1yXe

Ceuenne Toxk, A, st xabemnei
TOKOTIPOBO/ISIICH OJIHO- JIBYX- TPEXKUIIbHBIX HAMPsLKEHHEM, KB 4eThIPEX-
HIIIBL, MM> SKAJIBHBIX J0 | KHIBHEIX JI0 SKAIBHBIX 10 1 kB
1 xB 1 xB o3 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 320 375 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 - - - -

Tabnuna 1.3.16. JonycTuMblii JJUTEJBHBIA TOK AJ5 KadeJieil ¢ aJJIOMUHUEBBIMH KIUJIAMH €
OyMasKHOM NPONMUTAHHON MACJIOKAHM(]OJIBLHOMH M HecTeKaloLeil MaccaMi U30JIsiluel B
CBMHIOBOIi MJIM AJTIOMUHUEBOH 000/104YKe, MPOKJIALIBAEMBIX B 3eMJIe

CeueHue Toxk, A, nust kabenen
TOKOHpOBO}IHHIef/'I JKHUIJIBI, MM2 OOHOXXUJIbHBIX ABYX?KHJIbHBIX TpeX)KI/IJ'[BHBIX quBIpeX)KI/IJ'[BHBIX
no 1 kB mo 1 kB HanpspkeHneM, KB o 1 kB
1o 3 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 - - - - -

Tabnuna 1.3.17. lonycTuMBIHA JJUTEJBHBIH TOK JJ5 KadeJieil ¢ aJJIOMUHUEBBIMH KIUJIAMH €
OyMasKHOM NPONUTAHHON MACJOKAHM(]OJBLHOMH M HecTeKaloLeil MaccaMu U30JIsIlueH B
CBMHIIOBOIi 000J104Ke, TPOKJIAbIBAEMbIX B BOJIE

Ceuenne Tok, A, ains kabeneit
TOKOIPOBOIAILEL TPEeX KIIBHBIX HANpsoKeHneM, KB YETHIPEXIKHITBHBIX
JKHITBI, MM> o 3 6 10 mo 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 -

Tabéauua 1.3.18. JlonycTUMBIH AMUTEIBHBINA TOK A5 KadeJieil ¢ aTJIOMUHHEBBIMH JKHJIAMH C
OyMasKHOM MPONUTAHHON MACJOKAHU(OJILHOM U HeCcTeKaIolel MaccaMu U30JIsilUel B
CBHHIOBOIi HJIM AJIIOMHHHUEBOH 000/104Ke, IPOK/IA/ILIBAEMbIX B BO3yXe

CeueHue Tok, A, mist kabeneit
TOKOIPOBOASIIEH | OJHOKUIBHBIX | ABYXXKHJIBHBIX TPEXKIIBHBIX HANPsKEHHEM, KB YETBIPEXIKUITbHBIX
MKUIIBI, MM no 1 kB no 1 xB o 3 6 10 no 1 xB

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 - - - - -




Ta6auna 1.3.19. lonycTuMblii AMUTEIbHBIA TOK JJIS1 TPEXKUIbHBIX Kadeeil HanpskeHueM 6
KB ¢ MeAHBIMU KHJIaMH ¢ 00e/ITHeHHONPONMTAHHOM M30Jsi1Mell B 001eli CBHHIIOBOI 000/104Ke,
NPOKJIAIbIBAEMBIX B 3eMJIe H BO3/1yXe

Ceuenue Toxk, A, m1s kabenei Ceuyenue Toxk, A, m1s kabenei
TOKOIIPOBOISIIICH MPOJIOYKEHHBIX TOKOIIPOBO/ISIIIEH JKUIIBL, MPOJIOKEHHBIX
JKUJIBL, MM> B 3eMJie | B BO3yXe MM? B 3eMIIE B BO3JyXe
16 90 65 70 220 170
25 120 90 95 265 210
35 145 110 120 310 245
50 180 140 150 355 290

Taoauna 1.3.20. JlonycTHMBIN JIATEIbHBIN TOK VISl TPEX:KUJIbHBIX KaleJeil HanpszkeHHeM 6
KB ¢ aIoMHUHHEBBIMH KUJIAMH ¢ 00eJTHEHHONPONUTAHHOM U30Jisiueil B 0011eil CBUHIIOBO
000,104Ke, NPOKJIABIBAEMbBIX B 3eMJie H BO3TyXe

CeucHue Tox, A, mis kabenei Ceuenne Toxk, A, s kabenei
TOKONPOBOISLIEH >KUIIBI, MIPOJIOKEHHBIX TOKOMPOBOISALIEH MIPOJIOKEHHBIX
MM? B 3eMJIe B BO3JIyX€ HKIIIBL, MM> B 3eMJie | B BO3JyXe
16 70 50 70 170 130
25 90 70 95 205 160
35 110 85 120 240 190
50 140 110 150 275 225

Ta6auuna 1.3.21. JonycTuMbIii AJUTEIbHBIH TOK A5 KabeJiel ¢ 0TAe/J1bHO OCBMHIOBAHHBIMU
MeHBIMU KUJIAMH ¢ OyMAaKHOI NPONMTAHHON Mac10KaHU(OIbHON U HecTeKkaloueil MaccaMu
H30JI1[Hell, MPOKJIaIbIBaeMbIX B 3eMJie, BOje, BO3AyXe

Ceuenue Tok, A, I TpeX KUIIBHBIX Kabeneli HanpshkeHneM, KB
TOKOIPOBOASAILEH 20 35
HKUIIBL, MM IPY IPOKJIAJIKE
B 3¢MJI€ | B BOJIC | B BO3JyX€ | B 3¢MJIE | B BOJE | B BO3AYXE

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 - - -

Taéauuna 1.3.22. lonycTUMBIN AJUTEIbHBIH TOK 1151 KabeJiel ¢ 0T1eJIbHO OCBMHIIOBAHHBIMU
AJIIOMUHMEBBIMH KHJIAMHU ¢ OyMasKHOU NPONUTAHHON MAacJOKAHM(]OJIBLHON M HecTeKalolen
MaccaMM M30JIsIIell, POKJIAIbIBAEMBIX B 3eMJle, BOJIe, BO3IyXe

CeueHue Tok, A, U1 TPeXKUJIBHBIX Kalenell HanpshkeHueM, kB
TOKOTIPOBOIATIICH 20 35
KU, MM” IIPU TIPOKJIAJIKE
B 3eMJIe | B BOJI¢ | B BO3AYXE | B 3eMJIe | B BOJIE | B BO3AyXe

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 - - -




Taoauna 1.3.23. IlonpaBouHblii K03(pGUIMEHT HA JOMYCTUMBbIIi JJIMTEIbHbIH TOK 1J15
KkaleJieil, MPOJIOKEHHBIX B 3eMJle, B 3aBHCHMOCTH OT y/IeJIbHOTO CONPOTHBIJICHHS 3eMJIH

XapakTepucTHKa 3eMIII VYaensHOE ITompaBouHsIi
conpoTtuBiieHre | Ko3(hPUIUEHT
cm-K/Bt

Tlecok BraxkHOCTBIO Oojee 9% IMecuaHO-TIIMHHCTAs IIOYBa 80 1,05
BIIAYKHOCTBIO Ootee 1%
HopmanbeHble mouBa M MNECOK BIAXHOCTbIO 7-9%, mecdyaHo- 120 1,00
TJIMHHACTAS II0YBA BIIAXKHOCTBIO 12-14%
Tlecox BmaxkHOCTBIO Oosiee 4 u MeHee 7%, IE€CUAHO-TIIMHUCTAS 200 0,87
MOYBa BIAKHOCTHIO 8-12%
Tlecok BiakHOCTBIO 110 4%, KAMEHHCTas IT0YBa 300 0,75

[Ipu ynensHOM COMPOTUBIICHUH 3eMid, oTiu4aroreMcs: ot 120 cm-K/BT, Heo0X0auMO K TOKOBBIM
Harpy3KaM, yKa3aHHbIM B YIIOMSIHYTBIX paHee TaOJuIax, NMPUMEHSTh NONpaBOYHbIe KOA(QUIMEHTSI,
yKa3zaHHble B Ta01. 1.3.23.

1.3.14. Jlna xabenelt, IPOJIOKEHHBIX B BOJE, NOIMYCTHMBIE JUIMTEIBFHBIC TOKHA NIPUBEIACHBI B Ta0I.
1.3.14, 1.3.17, 1.3.21, 1.3.22. OHu IpUHATHI U3 pacdeTa TeMreparypsl Boasl +15°C.

1.3.15. Ina xaGeneli, IpOJIOKEHHBIX B BO3/yX€, BHYTPH M BHE 3/IaHHH, TPH JIIOOOM KOJINYECTBE
kabenell U Temreparype Bo3nyxa +25°C nomycTUMbIE JUIMTENbHBIE TOKH NpHBeAeHb! B Tabm. 1.3.15,
1.3.18-1.3.22, 1.3.24, 1.3.25.

1.3.16. lomycTuMmBble JUIMTENBHBIC TOKH JJIS OAWHOYHBIX KaOenel, MpOKIaabIBaeMbIX B TpyOax B
3emisle, JIOJDKHBI IIPUHUMAThCS KakK JUId TeX JKe KaOened, INpOKJIaJbIBaéMbIX B BO3IYXE, MpPHU
TEMITepaType, paBHOH TEMITEpaType 3eMIIH.

Ta6auna 1.3.24. JlonycTUMBIA AMUTEIBHBIA TOK IS OTHOKHIbHBIX KaleJeil ¢ MeTHOi
JKHJI0H ¢ OyMAaKHOI MponuTaHHOI MaciokaHu(oJILHOI U HecTeKaloleil MaccaMu H30Jsiuueil B
CBHUHLIOBOI1 000J104Ke, HeOPOHMPOBAHHBIX, NPOKJIA/IBIBAEMbIX B BO3/1yXe

Ceuenne Tox *, A, myst kabeneii HanpsbkeHUEM, KB
TOKOIPOBOAAIIEH

MKUIIBI, MM> 103 20 35
10 85/- - -
16 120/- - -
25 145/- 105/110 -
35 170/- 125/135 -
50 215/- 155/165 -
70 260/- 185/205 -
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 gucnurene YKa3aHbl TOKHU I Ka6eﬂeﬁ, PacCIoI0XKEHHBIX B OJHOM TIOCKOCTH C PacCTOSAHUEM B CBETY 35-
125 MM, B 3HAMCHATECJIC - IJIs0 Ka6enefz‘1, PacInoIOKECHHBIX BINIOTHYIO TPEYTOJIbHUKOM.

1.3.17. Tlpu cMmemiaHHOW mNpOKIanKe Kabenell JOMyCTUMBbIC JUIUTCIBHBIC TOKU JOJDKHBI
MIPUHUMATHCS JUIS y4acTKa TPACChl C HAUXYALIMMH YCIOBHSIMH OXJIQXKICHHUS, €ClU JjiuHa ero oonee 10
M. PexoMeHryeTcst IpUMEHATh B YKA3aHHBIX CIIydasX KaOelbHbIe BCTABKU OOJIBIIEr0 CEYEHMS.

1.3.18. ITpu mpoxmagKe HECKOMBKUX KaOeneH B 3emIie (BKITI0Uast MPOKIAIKy B TpyOax) HOITyCTUMBIE
JUIITENBHBIE TOKH J0JDKHBI OBITh YMEHBIIEHBI IIyTeM BBEICHUS KO3()(UINEHTOB, IPUBEACHHBIX B Ta0JI.
1.3.26. IIpu 3TOM He TOIKHBI YUYUTHIBATHCS pE3EPBHbIE KaOeIu.



IIpoknanka HECKOIBKUX Kabesel B 3emMile ¢ pacCTOSHUSAMU Mexny HUMU MeHee 100 MM B cBeTy He
PEKOMEHYeTCsl.

1.3.19. JIna mMaciio- ¥ ra30HAOHEHHBIX OJHOXIIIBHBIX OPOHUPOBAaHHBIX KaOelnei, a Takke Jpyrux
Kabenmeil HOBBIX KOHCTPYKIMH JOMYCTUMBIC JUIMTETbHBIC TOKH YCTAHABIMBAIOTCS 3aBOJAMH-

N3TOTOBHUTEIISIMH.
1.3.20. [lomycTuMmble JUIMTENbHBIE TOKHM AJIsl KaOeieH, IMpOKJIaJbIBaeMbIX B OJIOKax, Ciemyer

OTIPENICNATH TI0 IMITUPUICCKOI hopMmyIie

1= abcl,

rae y - JOIMYCTUMBIH JUTNTETBHBIA TOK U TPEXKIIIBHOTO Kabens HanpsokerneM 10 kB ¢ MmenapIMu
WIA ATFOMUHHUEBBIMA JKHJIAMH, omnpenessieMbrid mo tabn. 1.3.27; a- ko’ unmeHT, BEIOHpASMEIi 110
tabn. 1.3.28 B 3aBUCHMMOCTH OT CEUCHMS M paclojoXeHHWs Kabenst B Onoke; b- ko3¢ HUUIMEHT,
BBIOMpaeMbIil B 3aBUCHMOCTH OT HAIPSDKEHUS KaOeIs:

Jlo 3 6 10
1,09 1,05 1,0

HomunansHoe HampsbkeHue kadens, kB
Koadpdumment b ........

C - ko3 uLHeHT, BHIOUPAEMBIii B 3aBUCHMOCTH OT CPEHECYTOYHOM 3arpy3KH BCEro OIOKa:

1 0,85 0,7

CpennecyrodHas 3arpy3ka  Po™

Koadpdurument € 1

1,07 1,16
Ta6auua 1.3.25. JlonycTUMBIH ATUTEJIBHBIA TOK I OIHOKHIbHBIX KadeJieii ¢
AJIIOMHHH EBO KIJI0H ¢ O0yMaKHOI NPONMTAHHON MacI0kaHU(OJIBLHOI U HecTeKaoLel
MaccaMM M30JisilMell B CBUHIOBOM MJIHM ATIOMUHUEBOH 000/109Ke, HeOPOHUPOBAHHBIX,
NMPOKJIAAbIBAEMBIX B BO3yXe

CeucHue Tok *, A, muis xabenelt HanpsoKeHHEM, KB
TOKOTPOBOISIICH

JKUJIBI, MM 70 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 uncnuTene ykazaHsl TOKH 171 KaOesei, pacoIOKEHHBIX B OJJHOM IVIOCKOCTH € PACCTOSHUEM B CBETy 35-
125 MM, B 3HaMeHartene - Ui kabenell, pacioNo)KeHHbIX BIUIOTHYIO TPEYTrOJIbHUKOM.

Taoauna 1.3.26. ITonpaBo4HbIii KOY(PPUIIMEHT HA KOJTUIECTBO PadoTaOIIMX Kadesei,
JesKalMX psiaoM B 3emuie (B TpyOax uim 6e3 Tpyo)

Paccrosamne mexay xabemsamu B cBety, MM | Koaddumment npu xonamuectse xabeneit
1 2 3 4 5 6
100 1,001 0,90 | 0,850,801 0,78 | 0,75
200 1,0010,920,87]0,84|0,82| 0,81
300 1,00]0,9310,90|0,87]0,86| 0,85




Taoauna 1.3.27. JJlonycTUMBbIA AJUTEILHBIA TOK AJs Kabdesieil, KB ¢ MeqHbIMEU WJIN
AJTIOMHHHEBBLIMHE SKHJIAMH CedeHHneM 95 MM?, NPOKIAALIBAEMbIX B 0JI0KAX
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Ta6smma 1.3.28. IlonpaBounsiii Ko3pduuuent ¢ na ceuenne Kadeas

Ceuenue TOKOPOBOANIEH Koadduiment njis Homepa KaHana B GJI0Ke
JKUJIBL, 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 Kabenu NOIycKaeTcsl NMPOKIAAbIBaTh B HE3aHyMEPOBAaHHBIX KaHaJaxX OJ0Ka, €CIM OHU
paboTatort, Korna padoure Kadenu OTKIFOUCHBI.

1.3.21. JlomycTumble AJMTEIbHBIE TOKU JUIS KaOenei, MpOKJIaJbIBaeMbIX B IBYX HapaJuIelIbHBIX
0JI0Kax OJMHAKOBOH KOH(HUTypaluy, JOJDKHBI YMEHBIIATHCS ITyTEM YMHOXKEHHS Ha KOA(QHUIMEHTEHI,
BBIOMpaEeMbIC B 3aBUCHMOCTH OT PACCTOSIHUS MEXIY OJTOKaMHU:

PaccrosiHne mexy O10KaMu, MM 500 1000 1500 2000 2500 3000
KoaddumueHr ......... 0,85 0,89 0,91 0,93 0,95 0,96

JOIIYCTUMBIE JUIMTEJIBHBIE TOKH U151 HEU30JIUMPOBAHHBIX
MMPOBOJAOB 1 IINMH

1.3.22. JlomycTuMble IJUTEIbHBIC TOKH /IS HEU30JMPOBAHHBIX IMTPOBOIOB M OKPAIICHHBIX IIMH
npuBeneHsl B Tabm. 1.3.29-1.3.35. Oy npuHATH U3 pacdeTa JOMYCTHMOW TeMIepaTyphl X HarpeBa
+70°C mpu Temrieparype Bozayxa +25°C.

Jns monblx amoMuUHUEBBIX NpoBoaoB Mapok ITAS500 u ITA600 gomycTUMBIM JUIMTENBHBIA TOK
ClIeyeT MPUHUMATE:

Mapxka npoBofa ......... ITA500 [Ta6000
Tok, A coeeee. 1340 1680

1.3.23. [Ipu pacmoiOXKEHUHU IIUH MPSIMOYTOJIBHOTO CEYCHHUS TUIAIIMS TOKHU, IIPUBEICHHBIC B TaOII.
1.3.33, moJnKHEI OBITh YMEHBIICHBI HA 5% JUIA MIUH ¢ MIMPHHOHN 1oioc 10 60 MM u Ha 8% mist mKH ¢
IMPUHOI nostoc 6ostee 60 MM.

1.3.24. Tlpu BbIOOpE IIMH OOJIBIIAX CEYCHHUH HEOOXOAMMO BBHIOMPATh HAMOOJIEE SKOHOMHYHBIC IO
YCIIOBHSIM TIPOITYCKHOM CHOCOOHOCTH KOHCTPYKTHBHBIE pEIICHUS, OOECIICUMBAIONINEC HAMMEHBIINE
no0aBOYHBIE TIOTEPH OT IOBEPXHOCTHOTO 3(ddekra m rddexra OMMB0CTH W HAWIYUIIAE YCIOBHUSL
oxJaxaeHus (yMEHBIICHHE KOJIMYEeCTBA IIOJOC B TAKeTe, palioHalbHAas KOHCTPYKIUS ITaKeTa,
MpUMEHEHUE MPOGWIIBHBIX [IVH U T.11.).

Taouauna 1.3.29. lonycTuMBbIii JUIMTEIbHBIA TOK JJIsi HEH30JHPOBAHHBIX
nposoaoB o 'OCT 839-80

Homunansnoe | Ceuenue Toxk, A, U1 IPOBOJIOB MapOK
ceuenne, | (amommmmit/ | AC, ACKC, ACK, ACKII | M [AwAKII| M [ AuAKI
MM’ cTanb), MM’ BHE BHYTpHU BHE ITOMEIIEHUH | BHYTpU MOMEILEHUH
TMOMENIEHUH | mOMEIEeHU
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 330727 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 - - - -




Tadauua 1.3.30. JonycTuMbli AJMTEJbHBIA TOK AJS IIUH KPYIJIOro U TPY0YaTOro ceyeHui

Jluamerp, Kpyrible IMHEL MeHbIe TPYOBI AJIFOMHHHEBEIE TPYOBI CrasbHBIE TPYOBI
MM Tox *, A Buyrpennuii | Tok, A | Buyrpennnii | Tok, A | Ycnopneii | Tommmua | HapyxHenit IepemeHHBbIi TOK, A
MEZHbEIE | ATIOMHHHEBBIE | ¥ HapYKHBIHA U HapY)KHBIH TIPOXOJI, MM | CTEHKH, MM | fmameTp, MM | 6e3 pa3pesa | C IPOAOTBEHEIM
JIMaMETPhL, MM JMaMETpPhl, MM paspe3om
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 32 21.3 118 -
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 33,5 180 -
14 505/505 390/390 22/26 650 25/30 640 32 4,0 42,3 220 -
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 uncanTene NpyUBeIEHB! HATPY3KH IIPH IIEPEMEHHOM TOKE, B 3HAMEHATENE - IPH TIOCTOSTHHOM.

Tadauua 1.3.31. lonycTuMblii AJMTeJbHBIA TOK AJ5 IUUH NPSAMOYT0JbHOIO CeYeHus!

Pazmepsl, MenHble IUHBI | AJIFOMMHHEBBIE ILIHHBI CranbHbl€ IIMHEI
MM Tok *, A, Ipu KOJMYECTBE MOJIOC HA MOIIOC WK a3y Pasmepsr, 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 uncnurene IMPUBEACHBI 3HAYCHUA IEPEMECHHOI'O TOKA, B 3BHAMCHATEJIC - IIOCTOSHHOI'O.




Taéauua 1.3.32. JlonycTUMBIH AMUTENIBHBIA TOK A HEM30JIMPOBAHHBIX OPOH30BBIX H
CTaJ1e0pPOH30BBIX IPOBOIOB

ITpoBon | Mapka nposoga | Tok *, A
BpoH3oBsIit B-50 215
B-70 265
B-95 330
b-120 380
B-150 430
B-185 500
b-240 600
b-300 700
CraneOpoH30BbIH BC-185 515
BC-240 640
BbC-300 750
BC-400 890
BbC-500 980

* ToKM TaHbI VIS GPOH3BI € yAETBHBIM CONPOTUBIEHHEM Oy = 0,03 OM-MM*/M.

Tabauna 1.3.33. JlonycTUMBIN JIATEJbHBINA TOK JUIS1 HEHM30JIMPOBAHHBIX CTAJIBLHBIX NIPOBOAOB

Mapka nposona | Tok, A | Mapka nposoja | Tok, A
ICo-3 23 IC-25 60
I1CO-3,5 26 IC-35 75
I1CO-4 30 I1C-50 90
I1CO-5 35 I1C-70 125
I1C-95 135

Taoauna 1.3.34. lonycTHMBIN AIATEJbHBIN TOK JUIS1 YeThIPEXIOJ0CHBIX IIMH €
pacnojio:keHueM moJjioc Ho cTopoHaMm kBajaparta ("'moJblii maker')

Pasmepsl, MM [Tonepeunoe ceuenue Tok, A, Ha makeT UH

h | b h, | H | 4YeTBIPEXIONOCHOM LIHHBI, MM METHBIX ATFOMUHHUEBBIX
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




Tabéauna 1.3.35. JlonycTUMBIA AMUTEJIBHBIA TOK A IIMH KOPOOYATOro ceyeHust

b

- —
Iy
sl (|4 [~
a
Pazmepsl, MM ITonepeuHoe ceuenue Toxk, A, Ha JIBE IIMHBI
a b c r OJIHOH IIMHBI, MM’ MEIHBIE ATFOMUHHEBBIE
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

BBIBOP CEYEHUS TIPOBOTHUKOB 110 SdKOHOMMYECKOM IVIOTHOCTH TOKA

1.3.25. Ceuenusi mpoOBOJHUKOB JOJHKHBI OBITH MPOBEPEHBI MO 3KOHOMHUYECKOW IIJIOTHOCTH TOKa.

DKOHOMUYECKH [IENecO00pa3HOE CeUeHHUE S v, OIpeIeISIETCST M3 COOTHOIICHHUS
1
S=—
J3K ,

. J
rac I . PaCYCTHbIM TOK B 4YaC MAaKCUMYyMa S5HEProCUCTCMBbI, A; K - HOPMHPOBAHHOE 3HAYCHHE

SKOHOMUYECKOH IUIOTHOCTH TOKa, A/MM2 , OIS 3aJaHHBIX YCIOBHH paOOTHI, BEIOMpaeMoe IO TaOll.
1.3.36.

CedeHue, TMONYYCHHOE B pe3yJbTaTe YyKa3aHHOTO pacueTa, OKPYIJsieTcs 10 OymKaiiiero
CTaHJapTHOTO ceueHusi. PacueTHBIH TOK TpPUHUMAETCS JUIi HOPMAJIBHOTO pekuma pabdoThl, T. €.
YBEJIMUYEHHUE TOKa B TIOCTICaBAPUHHBIX M PEMOHTHBIX PEKUMAaX CETH HE YIUTHIBASTCSI.

1.3.26. Beibop cedeHuil MpoBOMOB JTHMHHUU HJIEKTPONIEPENadd MOCTOSHHOTO M IEPEeMEHHOTO TOKa
HanpspkeHueM 330 kB u BbIIIe, a TakKe JTHHUN MEKCHCTEMHBIX CBS3EH W MOIIHBIX JKECTKHX U THOKUX
TOKOIIPOBOJIOB, pa0OTAONIMX C OOJBIITUM YHCIOM YaCOB HUCIIONF30BAHUS MaKCUMyMa, TPOU3BOIUTCS
Ha OCHOBE TEXHUKO-9KOHOMUYECKUX PACUETOB.

1.3.27. VYBenuueHue KOJMYECTBA JIMHUM WM LeNedl CcBepX HEOOXOAWMOro IO YCIOBHSIM
HAJI©KHOCTH JJIGKTPOCHAOKEHHUS B 1EISIX YIOBIECTBOPEHUS JKOHOMHUYECKOW TIJIOTHOCTH TOKa
MIPOU3BOIUTCA HAa OCHOBE TEXHHKO-dKOHOMHYECKOTO pacyera. [Ipm 3ToM BO M30eKaHWE YBEIHMUCHHS
KOJIMYECTBO JIMHUW WM IEeNed IOITyCKaeTcs NBYKPaTHOE NPEBBINICHHE HOPMHUPOBAaHHBIX 3HAYCHUH,
MpUBEICHHBIX B Ta0m. 1.3.36.

Taoauna 1.3.36. DxoHoMHuYecKasi IIOTHOCTH TOKA

[IpoBoHIKHN DKOHOMHYECKAs ILIOTHOCTH TOKA, A/MM?, IPH YHCIIE
YacOB HCIIOJb30BaHMI MAKCUMYMa Harpy3KH B TOX

6oiee 1000 | 6o1ree 3000 6oiee 5000
1o 3000 10 5000

HewuzonupoBanHbie MPOBOJIA U ITUHBI:
MEIHBIE 2,5 2,1 1,8
ATFOMUHHEBBIC 1,3 1,1 1,0




Kabenn ¢ OymakHOH M mMpoBOJa C PE3MHOBOW H
MOJIMBUHWIXJIOPUIHON U30JISILUEH C KUITAMMU:
MEIHBIMU 3,0 2,5 2,0
ATIOMUHHEBBIMU 1,6 1,4 1,2
Kabemu ¢ pe3smHOBOM W  ITACTMACCOBOWM
H30JISAIUCH C KUIIAMHU:

MEIHBIMU 35 3,1 2,7
ATIOMUHHEBBIMU 1,9 1,7 1,6

B TeXHHKO-5KOHOMHYECKHX pacueTax CJeAyeT YUYUTHIBATH BCE BIIOKCHHUS B OMOJHHUTEIHHYIO
JIMHUIO, BKJIIOYAsi 000pY/OBaHNE W KaMephl PacIpeleUTEIbHBIX YCTPOWCTB Ha 000MX KOHIIAX JIMHHUM.
Crenyer Takxe IPOBEPSTH 1e7ec000pa3HOCTb MOBBIIIEHHS HAIIPSHKEHHS JIMHUH.

JlaHHBIMU yKa3aHUSIMH ClIeyeT PyKOBOACTBOBAThCS TAKKe IPH 3aMEHE CYILECTBYIOIIUX ITPOBOLOB
ImpoBOJaMHU OOJIBIIETO0 CEUEHUS WIIA npu OpOKIAAKE JONMOJIHHUTEIIbHBIX JIMHUHI JJIsL obecrieueHus
SKOHOMHYECKON IUIOTHOCTH TOKA IPH POCTE HArpy3Kd. B 3THX ciydasx MOJDKHA YUHUTHIBATHCS TAKXKE
MTOJTHAsE CTOMMOCTB BCEX PadOT MO IEMOHTaXy W MOHTa)Xy 00OpYIOBaHUS JIMHHUH, BKIFOUasi CTOUMOCTh
annapaToB M MaTepHajoB.

1.3.28. IIpoBepke M0 YKOHOMUYECKOM MIIOTHOCTH TOKA HE TOJJIeXkAT:

CeTH NPOMBINUICHHBIX MPEANPUATHH U COOpyKeHMH HampsbkeHueM 1o 1 kB mpu umcne gacos
HCTIONE30BaHUsI MaKCUMyMa Harpy3ku npeanpusatuit 1o 4000-5000;

OTBETBIICHUS K OTICIHHBIM 3JIEKTPONPHEMHHKAM HarpspkeHneM 10 1 kB, a Takke oCBeTUTENIbHBIE
CeTH MPOMBIIIICHHBIX MIPEAIPUATHHN, JKUIIBIX U OOIIECTBEHHBIX 3IaHHIL;

cOOpHBIC IIMHBI JJIEKTPOYCTAHOBOK M OIIMHOBKA B TMpEIETaX OTKPBITBIX W 3aKPBITHIX
pacipeiennTeNbHBIX YCTPOHCTB BCeX HaIPsHKEHUH;

MPOBOJHMKH, HIYIIHE K PE3UCTOPaM, IIyCKOBBIM peocTaraM U T. II.;

CETH BPEMEHHBIX COOPY)KEHHUH, a TaKXKe YCTPOMCTBA CO CPOKOM CITyObI 3-5 JIeT.

1.3.29. Ilpu mons3oBanuu Tadn. 1.3.36 HEOOXOAMMO PYKOBOJICTBOBATHCS CIEAYIOMHUM (CM. TaKKe
1.3.27):

1. IIpn MakcuMyme Harpy3kd B HOYHOE BpeMsI 9KOHOMHYECKas INIOTHOCTh TOKa YBEJIMYMBACTCS Ha
40%.

2
2. [Inst N30/TMPOBaHHBIX MPOBOAHMUKOB CEUYCHNUEM 16 MM M MEHee SKOHOMHYECKask INIOTHOCTh TOKa
yBenuuuBaercs Ha 40%.
3. Jlns NUHUE ONMHAKOBOTO CEYeHHs C /! OTBETBISIONIMMUCS HArpy3KaMd BSKOHOMHYECKas

k k
IUTOTHOCTh TOKAa B HadaJle JWHUM MOXKET OBITh yBENWYEHAa B pa3, MpUYeM - ONpenensercs: u3
BBIPAKCHUS

2
L - JL
’ 1’1+ 120+ ..+ I
1°%1 2%2 n'n
b
1,0, .1 A
rae no- Harpy3KH OTACIBHBIX y‘IaCTKOB JIMHUH, noo- JUIMHBI OTACJIIBHBIX

yuacTkoB muanK; L - monHas miuHa mumHum.

4. Tlpu BBIOOpE CEYEHHW MPOBOAHUKOB s NUTaHUsA '! ONHOTUIIHBIX, B3aHMOPE3EPBUPYEMBIX
JIEKTPONPUEMHHKOB (HalpUMep, HACOCOB BOJOCHAOXEHUsI, IpeoOpa3oBaTebHbIX arperaTtoB u T. 1.),
U3 KOTOphIx ™ ONHOBpEMEHHO HAXOIATCS B paboTe, SKOHOMHYECKAs IUIOTHOCTh TOKA MOXET OBITh

N k k
yBeJIMYEHa IIPOTUB 3HAYEHUH, IPUBEICHHBIX B Ta0xn. 1.3.36, B " pa3, rie " paBHO:

k = 1

n
m

1.3.30. Ceuenne mnpoBogoB BJI 35 kB B cenbckoii MECTHOCTH, THTAIONUX MOHIKAIONINE
monctanuu 35/6 - 10 kB ¢ TpaHchopmaTropamu C peryaHpOBaHHEM HAMPSDKEHHS IO HArpPy3KOH,
JIOJDKHO BBIOMPATHCS 10 SKOHOMHYECKOH IIIOTHOCTH TOKa. PacueTHylo Harpy3Ky IpH BbIOOpE cedeHHiH
MIPOBO/IOB PEKOMEH/yeTcs NPHHUMAaTh Ha TEpCHeKTHBY B 5 JieT, cumras oT roja BBoja BJI B
skcrutyatanuto. s BJI 35 kB, npenna3zHaueHHbIX Ui pe3epBUpoBaHUA B ceTsx 35 kB B cembckoit
MECTHOCTH, JOJDKHBI TPUMEHSATbCS MUHHMAJbHBIE IO JUIMTEIBHO IONYCTMMOMY TOKY CEUEHUS
MIPOBOJIOB, UCXOMAA M3 OOECHeUeHHS MUTAHUS TOTpeOUTeNeil 3JIEKTPOIHEPTUH B IMOCICaBAPUHUHBIX H
PEMOHTHBIX PEKHMaX.



1.3.31. BpIOOp 5KOHOMHYECKMX CEYEHWIl IPOBOJOB BO3AYLIHBIX M JKHJI KaOENbHBIX JIMHHH,
HUMEIOLIMX MTPOMEKYTOYHbIE OTOOPBI MOIIHOCTH, CIEOYeT MPOM3BOAUTH Ul KKAOLO M3 Y4acTKOB,
UCXOMS W3 COOTBETCTBYIOIIMX DPACUETHBIX TOKOB Yd4acTKOB. IIpum 3TOM JUIi COCEIHHX YYacTKOB
JOIyCKaeTcs IPHHUMATh OJWHAKOBOE CEYECHHE IPOBOJA, COOTBETCTBYIOIIEE SKOHOMHUYECKOMY JUIS
Han0oJee MPOTHKEHHOTO YYacTKa, eClM Pa3HULA MEXIy 3HAYCHHSMH SKOHOMHYECKOTO CEUCHUS VIS
3THUX YYacCTKOB HAaXOAWTCS B IpeAeiax OJHOM CTYNEHHM MO IIKaJle CTaHAAapTHBIX cedeHuil. CeueHns
MIPOBO/IOB Ha OTBETBJICHHAX [UIMHOW 70 | KM NPUHMMAIOTCS TaKMMHU ke, kak Ha BJI, oT xortopoii
npou3BoaUTCs OTBeTBieHWe. [lpu Ooublleid JyIMHE OTBETBICHUS JKOHOMHUYECKOE CeueHHe
olpeziensiercs 1o pacyeTHOH Harpy3Ke 3TOr0 OTBETBICHHUS.

1.3.32. [Ins nuHUEA snektponepexadn HampsokeHneM 6-20 kB mpusenennsie B Tabm. 1.3.36
3HAYEHHS TIOTHOCTH TOKA JOIYCKACTCS IPUMEHSTH JIMIIb TOT/IA, KOTJa OHM HE BBI3BIBAIOT OTKJIOHCHUS
HalNpsDKEHUs] Y TIPUEMHUKOB JJIEKTPOIHEPTHH CBEPX IOIMYCTHMBIX IPEICTIOB C YUYETOM NPHUMEHSEMbIX
CPE/CTB PETYJIUPOBaHUS HANIPSHKEHHUS M KOMITCHCAIIMU PEaKTHBHOW MOIITHOCTH.

IMPOBEPKA MPOBOJHHUKOB 11O YCJIOBUAM KOPOHBI 1 PAJJMOIIOMEX

1.3.33. Ilpu HanpspkeHnu 35 kB ¥ BbIIe MPOBOJHUKHU JOJDKHBI OBITH MPOBEPEHBI 110 YCIOBUSAM
00pa3oBaHMsl KOPOHBI C YYETOM CPEIHETOJOBBIX 3HAYEHHH IUIOTHOCTH M TEMIEpaTypbl BO3IyXa Ha
BBICOTE PACIIONOXKEHHUA ITAHHOM 3JIEKTPOYCTAHOBKM HAJl YPOBHEM MOps, NPHUBEACHHOIO paguyca
MIPOBO/IHMKA, & TaKkKe KO3 (PUINEHTA HETJIAIKOCTH ITPOBOIHUKOB.

[Ipu »>TOM HamOonbllas HANPSHKEHHOCTh MO Y TOBEPXHOCTH JIOOOr0 W3 TPOBOJHUKOB,
orpeJesIeHHas IPU CPeJHEM SKCIUTyaTallMOHHOM HaIpshKeHHH, J0JDKHA ObITh He Oonee 0,9 HavanbHOM
HaIpPSHKEHHOCTH 3JIEKTPUYECKOTO TOJIsI, COOTBETCTBYIOIIEH MOSIBJICHUIO O0IIEi KOPOHBI.

ITpoBepky ciemayer MPOBOJUTE B COOTBETCTBHH C ACHCTBYIOIINMH PYKOBOASAIINMH yKa3aHHAMH.

Kpowme Toro, 17151 TpOBOAHUKOB HEOOXOMMA ITPOBEPKA 10 YCIOBUSAM JOMYCTUMOTO YPOBHS
paanoNoOMeX OT KOPOHBIL.

I'naBa 1.4
BbIBOP DJIEKTPUYECKUX AIIITIAPATOB U ITPOBOJHUKOB
IO YCJIOBHUSIM KOPOTKOI'O 3AMBIKAHU S

OBJACTHh IPUMEHEHUA

1.4.1. Hacrosimast rnaBa [IpaBui pacrpocTpansieTcsi Ha BBIOOp W NpuMeHeHHe 1o ycnosusim K3
INEKTPUUYECKUX alNapaToB U MPOBOIHUKOB B IEKTPOYCTAHOBKAX MEePeMEHHOro Toka dactotot 50 I'm,
HampspKeHHeM 10 U Bbime 1 kB.

OBIIME TPEBOBAHUA

1.4.2. Tlo pexxumy K3 nomxHbI IpoBepsiThes (MCKIIIOUEHHS cM. B 1.4.3):

1. B anextpoycranoBkax Boiie 1 kB:

a) 3JEKTPUYECKHE amIapaThl, TOKOIPOBOIbI, KaOCIN W JPyrue MPOBOAHHKH, a TAKXKE OIMOPHBIE H
HecylIre KOHCTPYKIUH IJIs HUX;

0) BO3IYIIHBIE JHMHUM OJEKTporepenadn npu yrnapHom Ttoke K3 50 kA wu Oomee s
MpeayIpexIeHHUs CXJIeCThIBAaHUSI IPOBOJOB IIPU AUHAMUYECKOM JeiicTBuu TokoB K3.

Kpome Toro, /U1 JMMHUH ¢ paciieruieHHBIMH MPOBOJAMU JOJDKHBI OBITH IPOBEPEHBI PACCTOSHUSA
MEXIy pacHopKaMH pAacCIICIUIEHHBIX MPOBOJOB IS TNPEXyNpeXIeHHs MOBPESXKICHUS PACIOPOK H
IIPOBOJIOB TP CXJICCTHIBAHUH.

I[IpoBoma BJI, o6opymoBaHHBIE yCTpOHCTBaMH  OBICTPOACHCTBYIOMIETO  aBTOMATHYECKOTO
MOBTOPHOTO BKIIFOUEHHUS], CIIEAYET IPOBEPSATH U HA TEPMHUUECKYIO CTOIKOCTB.

2. B anextpoyctaHoBkax 10 1 kB - Tonpko pacnpenenuTenbHble MUThI, TOKOIPOBOALI U CHIIOBBIE
mkagsl. Tpancopmarops! Toka o pexumy K3 He nposepsirorcst.

Amnmapatbl, KOTOpBIE TpeAHa3HaueHBb! I OTKIIOUeHUs TokoB K3 MM MOTYT IO yCIIOBHSM CBOEH
paboTHl BKIIIOYAaTh KOPOTKO3aMKHYTYIO IEIb, JMJOJDKHBI, KpPOME TOTO, OO0JIaaTh CHOCOOHOCTHIO
TIPOM3BOUTE 3TH OIIEPALMHU MPH BCEX BO3MOXKHBIX ToKax K3.

Croiikumu npu Tokax K3 sBisrorcss Te ammaparsl W IIPOBOAHHUKH, KOTOpPBIE IPU PAaCUETHBIX
YCJIOBUSIX BBIAEPIKUBAIOT BO3/AEHCTBUSA 3TUX TOKOB, HE MOABEPTasiCh NIEKTPUUECKUM, MEXaHHUUECKUM U

WHBIM pa3pylleHHsM WM jaedopManusM, MPENsSTCTBYIOIMM WX JaJbHEWIIell HOpMaibHON
JKCIUTyaTallHH.



1.4.3. Tlo pexxumy K3 npu HanpspxeHuu Beiie | kB He mpoBepsoTes:

1. Anmaparbl M NpPOBOJHHMKH, 3alMIICHHbIC IUIABKUMU MPEIOXPAHUTEISIMU C BCTaBKaMH Ha
HOMHUHAJIBHBIA TOK 110 60 A, - 110 3JEKTPOJMHAMHYECKON CTOMKOCTH.

2. Amnmapatbl W TPOBOAHUKH, 3AIIUIICHHBIC IUIABKUMH IPENOXPAaHUTEISIMA HE3aBHCHMO OT HX
HOMHUHAIIFHOTO TOKa M THUIIA, - IO TEPMHYECKON CTOMKOCTH.

Lenb cunTaercst 3aIMIEHHON TUIABKUM IMPEIOXPAHUTENIEM, €CII €ro OTKII0YaIoNias CocoOHOCTh
BHIOpaHa B COOTBETCTBUHM C TpeOOBaHUSIMM HacTOSIMX [IpaBuia M OH CHOCOOECH OTKIIOYHMTH
HauMEHbIINK BO3MOKHBIM aBapUIHbIN TOK B JAaHHOM LIETIH.

3. IlpoBomHWKH B HEMAX K HWHAWBHAIYAJIBHBIM 3JEKTPOIPHEMHHKAM, B TOM YHCIIE K IIEXOBBIM
TpaHchopmaTopam o0melf MomHOCTEI0 10 2,5 MB-A u ¢ BeicmM HampspkeHueM a0 20 kB, ecim
COOJIFOICHBI OTHOBPEMEHHO CIICTYIOIIHE YCIOBHS:

a) B DIEKTPUYECKOW WM TEXHOJIIOTMYECKOW 4YacTH INPEeIyCMOTpEeHAa HeoOXoanMmas CTereHb
pe3epBHUPOBaHMs], BHIIIOJIHEHHOIO TakK, YTO OTKIIOUYEHHE YKa3aHHBIX JEKTPONPUEMHHUKOB HE BHI3BIBAET
paccTpoiicTBa TEXHOIOTUIECKOTO MPOoIIecca;

0) moBpexacHUE TPOBOAHMKA TP K3 HE MOXKET BHI3BATh B3phIBA WIIH TIOXKaPA;

B) BO3MO)KHA 3aMEHA TIPOBOJHHKA 0€3 3HAYUTEIFHBIX 3aTPYIHCHHHN.

4. TIpoBOOHHWKHM K HWHAWBUAYaJTbHBIM OSJICKTPOIPHEMHHUKAM, YKa3aHHBIM B II. 3, a TaKke K
OTIEJbHBIM HEOOJNBIINM PpaclpeleiuTeIbHBIM ITyHKTaM, €CJIM TakKhe JJIEKTPONPHEMHUKH U
pacnpeenuTeNbHbIe MyHKTHI SBISIOTCS HEOTBETCTBEHHBIMH 110 CBOEMY HA3HAUEHHIO M €CNU I HUX
BBIMOJIHEHO XOTsI ObI TOJILKO YCJIOBHUE, IPUBEACHHOE B 11. 3, 0.

5. Tparchopmarops! Toka B nensax A0 20 kB, nmutaromux TpanchopmMaropsl Wi peakKTUPOBAHHBIE
JUHAH, B CITy4asiX, KOTZla BEIOOP TpaHc(opMaTopoB ToKa 1o ycmomsaM K3 TpebyeT Takoro 3aBBIIICHUS
KOX(pPUIHEHTOB TpaHCHOPMALUU, TIPU KOTOPOM HE MOXKET OBITH oOecliedeH HEeOOXOMMMBIA KIIAcC
TOYHOCTH TIPHCOCANHEHHBIX U3MEPUTEIIBHBIX IPUOOPOB (HAIIpUMep, pacyeTHHIX CUCTYHKOB); IIPU 3TOM
Ha CTOpPOHE BBICILIETO HANpPSDKEHUS! B LEMSX CUJIOBBIX TpaHC(OPMATOPOB PEKOMEHJyeTcs M30erarthb
MPUMEHEHUsT TpaHCcHOPMATOPOB TOKA, HE CTOMKUMX K TOKy K3, a mpuOophl yuera peKOMEHIyeTCS
MIPUCOEIMHATE K TpaHc(hopMaTopaM TOKa Ha CTOPOHE HU3IIETO HAMPSKEHHSL.

6. [TpoBoga BJI (cm. takxke 1.4.2, . 1, 6).

7. AnmapaTbl U IIFHEI TeTell TpaHCPOPMATOPOB HAMPSDKEHUSI TIPU PACIIONOKECHAN UX B OTICIHHOMN
Kamepe WM 3a JOOABOYHBIM PE3MCTOPOM, BCTPOCHHBIM B IPEIOXPAHHUTENb WIM YCTAaHOBICHHBIM
OTJIENIBHO.

1.4.4. Tlpu BBIOOpPE pacdeTHOH CXEeMbI Jis OmpeaeieHuss TOkoB K3 ciemyeT HCXOmuTh U3
MIPEeayCMaTPUBAEMBIX ISl JaHHOH AIIEKTPOYCTaHOBKH YCIOBHHU JUTUTEIHHON ee paboThl M HE CUMTATHCS
C KpaTKOBPEMEHHBIMH BHIOM3MEHEHHSMH CXEMBI OTOH DJEKTPOYCTAaHOBKHM, KOTOpHIE HE
MPEIYCMOTPEHBI IS JTUTEIBHON AKCILTyaTaluu (HAalpUMep, TpH TMEpeKIIOYeHIsX). PeMOHTHBIE U
HociIeaBapuitHbIe PEeXXUMBI pabOTHI 3JIEKTPOYCTAHOBKH K KPAaTKOBPEMEHHBIM HM3MEHEHHSM CXEMBI HE
OTHOCSITCS.

PacueTHas cxema JIOJDKHA YYWTHIBATH MEPCIEKTHUBY PAa3BUTHS BHEIIHUX CETEH M T'eHEPHPYIOIINX
HMCTOYHUKOB, C KOTOPBIMHU 3JIEKTPHUCCKH CBI3BIBACTCS pacCMaTpUBaeMasl yCTAaHOBKA, HE MEHEEe 4eM Ha
5 JeT OT 3aIIaHIPOBAHHOTO CPOKA BBOJIA €€ B HKCILTYaTAIHIO.

[Tpu aTom nommrycrumo BecTH pacuet TokoB K3 mpubirkeHHO 1 HadanbHOTo MOoMeHTa K3.

1.4.5. B xauectBe pacuetHoro Buaa K3 cnenyer npuHumars:

1. Hna ompeneneHus dIEKTPOAMHAMUYECKOH CTOMKOCTM ammaparoB M JKECTKUX IIHH C
OTHOCSIILIUMUCS K HUM IOJICPKUBAIOIIMMHU M ONTOPHBIMU KOHCTPYKLUSIMU - Tpexdasznoe K3.

2. Jlnst ompeneneHus: TEPMUIECKOW CTOWKOCTH almapaTroB M MPOBOJHHUKOB - TpexdasHoe K3; Ha
TeHEepPaTOPHOM HAIPSDKEHUU 3JIEKTPOCTAHINH - TpeX(a3Hoe WM ABYX(a3HOE B 3aBHCHMOCTH OT TOTO,
KaKOe M3 HUX IPUBOJUT K OOJBIIEMY HATPEBY.

3. Jlns BeIOOpa ammapaTroB MO KOMMYTAI[MOHHOW CIIOCOOHOCTH - 110 OOJBIIEMYy W3 3HauCHUH,
MOJTy4aeMBbIX JUIsl CilydaeB TpexdasHoro u ogHodasnoro K3 Ha 3emimto (B ceTsx ¢ OONBIIMMHU TOKaMHU
3aMBIKaHHSA Ha 3E€MJII0); €CJIM BBIKJIIOYATENIb XapaKTEePHU3YyeTCs IBYMs 3HAUYEHHSIMHU KOMMYTAIIMOHHOM
CITOCOOHOCTH - Tpex(ha3Hoi 1 0MHOPA3HOM - COOTBETCTBEHHO TI0 000MM 3HAUCHUSIM.

1.4.6. Pacuernsiit Tok K3 criemyer ompenenars, HCXOIs U3 YCIOBUS MOBPESKICHUS B TaKOH TOYKE
paccMmaTtpuBaeMoit menw, mpu K3 B KoTOopod ammapaThl W MPOBOJHHUKH 3TOW ILENMH HAXOHATCA B
HanOoJee THKEIBIX YCIOBUAX (HckiroueHus cM. B 1.4.7 u 1.4.17, m. 3). Co cimy4assMu 0JTHOBPEMEHHOT'O
3aMBIKaHHS Ha 3eMJIIO PA3JIMYHBIX (pa3 B IBYX pa3HbIX TOUKAX CXEMBI JOIYCTHMO HE CUUTATHCS.

1.4.7. Ha peakTupOBaHHBIX JHHUIX B 3aKPBITHIX PaclpeeIUTeIbHBIX YCTPOHCTBAX MPOBOAHUKH U
amnmapartbl, PAcloNIOKEHHBIE OO0 peakTopa W OTAEJCHHBIE OT NHTAIOMHMX COOpHBIX IIWH (Ha
OTBETBJICHUSX OT JIMHHUH - OT 3JICMEHTOB OCHOBHOM IIEMH) Pa3ACIAIONINMHA TTOJIKaMH, TIEPEKPHITHIMH 1



T. I, HabuparoTcs no Toky K3 3a peakTopom, ecii MOCIEAHWH PACHONIOKEH B TOM JK€ 3JaHHU U
COEMHEHUE BHINOJIHEHO IHHAMU.

[[InHHBIE OTBETBIEHHA OT COOPHBIX LIMH A0 Pa3AEIAIOMINX IMOJOK M HPOXOAHBIE H30JIATOPHI B
TTOCTICTHIX JTOJDKHBI OBITH BEIOpaH®! ucxos u3 K3 mo peakropa.

1.4.8. Ilpu pacueTe TEpMUUYECKON CTOMKOCTH B KAUECTBE PACUETHOI'O BPEMEHU CJEIyeT NPUHUMATD
CYMMY BpEMEH, MOJIy4aeMyI0 OT CIIOKCHHUS] BPEMEHH JIeWCTBHSI OCHOBHOM 3allUTHI (C y4eTOM JAECHCTBUS
ATIB), ycraHoBieHHOW y Omkaiiniero k mecty K3 BbIkirouaresns, ¥ MOJHOTO BPEMEHHU OTKIIIOUEHHS
9TOTO BBIKJIIOYATENS (BKIIIOYas BpeMs TOPEHUS TyTH).

IIpn HamuuuM 30HBI HEYYBCTBUTENBHOCTH y OCHOBHOHM 3amuThl (110 TOKY, HAIPSDKEHHUIO,
COIIPOTHBIICHHUIO H T. II.) TEPMHIECKYIO CTOMKOCTH HEOOXOIMMO JOMOTHUTENBEHO IPOBEPATH, UCXOMS U3
BpPEMEHU JACHCTBUS 3aIlMTHI, pearupyroniell Ha NOBPEXIEHHE B 3TOH 30HE, IUIIOC IOIHOE BpPEMs
OTKJIIOYEHUs BhIKIOYarens. Ilpu 3ToM B kadecTBe pacuerHoro Toka K3 cnenyer mpuHuMaTs To
3HAa4YEHUE €r0, KOTOPOE COOTBETCTBYET ITOMY MECTY MOBPEKICHUS.

AnmnapaTypa 1 TOKOIIPOBO/IBL, IIPUMEHSIEMbIE B LIEMSIX reHeparopoB MoliHocThio 60 MBT 1 Gonee, a
TaKXe B LEISIX OJOKOB TeHeparop - TpaHC(HOPMATOp TaKOH K€ MOILIHOCTH, IOJIKHBI IIPOBEPATHCS MO
TePMHUYECKOI CTOWKOCTH, HCXOAS U3 BpeMeHH MpoXokaeHus Toka K3 4 c.

ONPEJAEJIEHUE TOKOB KOPOTKOI'O 3AMBIKAHUA
JJISA BBIBOPA AIIIIAPATOB U ITPOBOJHUKOB

1.4.9. B anekrpoycranoBkax a0 1 kB u Bblme npu onpenenenny TokoB K3 amst BeiOopa armaparos
U TPOBOJAHMKOB M OIPENAENEHUS BO3JACHCTBUS Ha HECYyL[HME KOHCTPYKLUM CIEAYeT HCXOAUTh H3
CIIEIYIOIETO:

1. Bce wHCTOUHHMKHM, ydYacTBYyIOIIME B NHMTAaHUM paccMmarpuBaemMod Touku K3, pabortator
OZHOBPEMEHHO C HOMUHAJIBHOW Harpy3Koil.

2. Bce CHMHXpOHHBIE MaIIMHBI MMEIOT ABTOMATHUYECKHE DETYISTOPBI HANpPSHKEHUS W yCTPOHCTBA
(hopcHpOBKH BO30YKICHUS.

3. KopoTkoe 3aMblKkaHHe HACTYNAET B TAKOM MOMEHT BPEMEHH, IpH KoTopoM Tok K3 Oyner mmers
HauOoIbIIIee 3HAUYCHHE.

4. DNeKTPOABIIKYILHE CHJIBI BCEX HCTOYHMKOB IMUTAHKS COBIAJAIOT 110 (hase.

5. PacuetHoe HampsKeHHE KaKIOM CTYNEHH MpPUHUMaeTcs Ha 5% BBIIIE HOMUHAIBLHOTO
HaIpspKEHUS! CeTH.

6. Jo;pKHO yuHWTHIBaThCs BiMsSHHME Ha TOKM K3 NpHCOEIMHEHHBIX K JTaHHOW CETH CHHXPOHHBIX
KOMIIEHCAaTOPOB, CHUHXPOHHBIX M aCHHXPOHHBIX JJEKTpoABHUraTrenci. BiusHHe acCHMHXPOHHBIX
anexTpozaBurareneit Ha Toku K3 He yduThIBaeTca mpu MOILIHOCTH 3nekTpozasurareneit o 100 kBT B
€IIMHUIIE, ECIIH JIEKTPOBUraTelId OT/AelIeHbl 0T MecTa K3 0/iHOil cTyneHblo TpaHchopMaluu, a TakxKe
mpu J000W MOIIHOCTH, €CIM OHM OTAelIeHB oT Mecta K3 naBymMs wmim Gojee CTyIEHSAMH
TpaHcopmanuy MO0 €CM TOK OT HUX MOXET MOCTymaTh K MecTy K3 Tompko uepe3 Te 3JIEMEHTHI,
Yyepe3 KOTOphIe IPOXOAUT OCHOBHOHN TOK K3 OT ceTr M KOTOpbIe UMEIOT CYIIECTBEHHOE COIIPOTUBIICHNE
(JrHMM, TpaHCHOPMATOPHI U T. I1.).

1.4.10. B »anextpoycraHoBkax Bblle | kB B KkadecTBe pacueTHBIX CONPOTHBICHUH ClEAyeT
NPUHUMATh WHJIYKTHBHBIE COIPOTHBICHHS JJIEKTPUUECKUX MAIUH, CHJIOBBIX TpaHc(opMmMaTropoB u
aBTOTPaHC(HOPMATOPOB, PEAKTOPOB, BO3AYLIHBIX M KaOENbHBIX JIMHUM, a TaKkKe TOKOIPOBOJOB.
AKTHBHOE COIPOTUBIIEHHE CJIENYET YUUTHIBaTh TOJBKO Uil BJI ¢ mpoBogamMu MalbIX CEUEHMH U
CTAJIBHBIMHM IPOBOJIAMH, & TaKKe JJISI IPOTSDKECHHBIX KaOENbHBIX CETeH MajbIX CEeUeHHM ¢ OONbIINM
AKTUBHBIM COINPOTUBIICHUEM.

1.4.11. B anexTpoycranoBkax A0 | kB B kauecTBe pacueTHBIX CONPOTUBIICHUH ClIeAyeT MPUHUMATh
WHAYKTUBHBIC U aKTHBHBIE COIPOTHUBIICHUS BCEX IEMEHTOB II€TIH, BKJII0OUasi aKTHBHbBIE COMPOTHUBICHUS
MEPEXOHBIX KOHTAKTOB LenHy. JlomycTuMo npeHeOpedb CONPOTUBICHUSIMU OJHOTO BHJA (AKTUBHBIMHU
WM MHIYKTUBHBIMH), €CJIM IPH 3TOM IIOJHOE CONIPOTHBIICHHE IETIH YMEHBINAECTCSl HE Oojee 4eM Ha
10%.

1.4.12. B ciryyae nuTaHus 3JEKTPUUECKUX ceTerd o 1 kB oT moHmxkaomux tpanchopMaTopoB Ipu
pacuere TokoB K3 ciieyeT MCXOANUTH U3 YCIOBHSA, YTO MOJBEJACHHOE K TpaHC(HOPMATOpPY HaIlpshKEeHHE
HEM3MEHHO U PaBHO €r0 HOMHHAIBHOMY HaIPSKEHUIO.

1.4.13. DneMeHTHl IeNH, 3aIIUIICHHON IUIaBKUM MPEIOXpPaHUTEIeM C TOKOOTPAHHYUBAIOITIM
JIEUCTBHEM, CIIEIyeT MIPOBEPSTH HA SIEKTPOANHAMHUYECKYIO CTOMKOCTB 110 HaHOOIbIIIEMY MTHOBEHHOMY
3HaueHHIo Toka K3, mpormyckaeMoro npegoxpanuTeneM.

BbIBOP NTPOBOJHUKOB N N30JIATOPOB, TIPOBEPKA HECYIIIUX



KOHCTPYKIMHA MO YCJOBUAM JUHAMUYECKOT' O JIEUCTBUA
TOKOB KOPOTKOI'O 3AMBIKAHUA

1.4.14. VYcunus, AeHCTBYIOIIME HA JKECTKHE IIMHBI M TeEpefaloniuecs MMH Ha H30JSTOPHI U
MOJ/ICP>)KUBAOIINE JKECTKNE KOHCTPYKIHUH, CIIEAyeT PacCUUTHIBATH IO HAWOOJBIIEMY MIHOBEHHOMY

3HAYCHWIO TOKa Tpexdaznoro K3 e Y4eTOM CHIBUTAa MEXIy TOKaMH B (a3ax u 0Oe3 ydera
MEXaHMYECKHX KoJIeOaHWH IIMHHOM KOHCTPYKIMH. B oTmenpHBIX ciydasx (Hampumep, IIpu
IIPE/ICNBHBIX PACUETHBIX MEXaHWYECKUX HAINPSDKEHHSIX) MOTYT OBITh YUTEHBI MEXaHHYECKHE KoJieOaHus
LIMH Y IIUHHBIX KOHCTPYKIHUH.

WMnynbehl CHITBI, AEHCTBYIONIME HA THOKHWE MPOBOJHUKU U TOAACPKHUBAIOIIME HX H30JISATOPBI,
BBIBOJIbI M KOHCTPYKIIMH, PACCUUTHIBAIOTCSI IO CPETHEKBAAPATHYECKOMY (32 BPeMsI TPOXOXKICHUS ) TOKY
IBYX(ha3HOTO 3aMBIKAHHS MEXIy coceiHMMH (azamu. IIpym pacmienieHHbIX MPOBOAHMKAX W THOKUX
TOKOIPOBOJIax B3amMozeiicTBie TokoB K3 B mpoBoaHMKax OZHOW M ToH e (as3bl ompenensercs Io
JIeHCTBYIOLIIEMY 3HaYCHHUIO ToKa Tpexdasznoro K3.

I'nbxue TOKOIPOBO/IBI IOJKHBI TPOBEPSTHCS HA CXJIECTHIBAHUE.

1.4.15. Haiinennsle pacueToM B COOTBETCTBUU C 1.4.14 MexaHHYeCcKHe YCHIUS, Iepeaaronecs mpu
K3 ’xecTkmMM IIMHAMH Ha ONOPHBIE M MPOXOAHBIE H3O0JIATOPHI, JOIKHBI COCTaBUTh B CIydae
MIPUMEHEHUST OJMHOYHBIX HM30JIITOPOB HE Oomee 60% COOTBETCTBYIOUIMX TapaHTUHHBIX 3HAYCHHH
HaMMEHBIIEr0 Pa3pyLIAIOIIEro YCWINsS; NPH CIAPEHHBIX OMOPHBIX H3o0isTOpax - He Oomee 100%
Ppa3pyIIaloIIero yCHIIUs 0JTHOTO U30JISITOpa.

[Ipyn mpuMeHEHMH MIMH COCTaBHBIX Npoduield (MHOTOMOJOCHBIEC, W3 JBYX ILIBEIUIEPOB U T. J.)
MEXaHUYECKHe HANPSDKEHUs] HaXOIATCsl Kak apu(MeTHUecKas CyMMa HalpsDKEHUH OT B3aUMOJICHCTBHS
(a3 1 B3aMMOIEHCTBUS 3JIEMEHTOB KaXKI0W IIMHBI MEKAY COOOM.

HanGonpmme MexaHW4YecKkne HANPsDKCHUS B MaTepHalIe KECTKUX IWH HE JOJDKHBI MPEBOCXOIUTH
0,7 BpemenHoro conporusieHus paspeiBy no I'OCT.

BbIBOP ITPOBOJJHUKOB 110 YCJOBUAM HAT'PEBA ITPU KOPOTKOM
3AMBIKAHNHA

1.4.16. Temmeparypa HarpeBa mpoBOAHUKOB Ipu K3 momxHa OBITE HE BBIMIE CIETYIONINX
npenesabHO TOMYCTUMBIX 3HaueHuil, °C:

IuHEL:

MEIHbIE 300
AITTOMUHHEBBIE 200
CTaJbHBIE, HE NMEIOIINE HEMTOCPECTBEHHOT'O COSANHEHHS C allapaTaMu .. 400
CTaJbHBIC C HEIIOCPEICTBCHHBIM MIPUCOCIMHEHIEM K aIaparam 300

Kabenu ¢ OymMaxHOM MPONUTaHHOH W30JsIIMeN Ha HanpspkeHne, KB:

1o 10 200
20-220 125

Kabenu u H30JIJMPOBAHHBIC TPOBOJA C MCAHBIMU U AJIIOMUHUCBBIMHU KHUJIaMH 1 HBOHHHHeﬁZ

MTOJIMBUHUIXJIOPUIHON U PE3HHOBOMN 150
MIOJINITUIIEHOBOM 120

2
MeHble HEN30JMPOBaHHBIE TPOBOAA IPH TSDKEHUIX, H/MM

menee 20 250
20 u Gonee 200

2
AOMIHNEBbBIE HEN30IMPOBAHHBIE TPOBOAA TPH TSDKEHMIX, H/MM

menee 10 200
10 u Gonee 160



AMOMUHHEBAs YaCTh CTaJICAFOMUHUEBBIX TPOBOJIOB ...... 200

1.4.17. TlpoBepka kabemeii Ha HarpeB Tokamu K3 B Tex ciydasx, Korma 3To TpeOyercs B
cootBercTBUE ¢ 1.4.2 1 1.4.3, noymmKHA TPON3BOIUTHCS IS

1) omqHOYHBIX KaOelnel oHOW CTPOUTENBHON IIHHEL, exons u3 K3 B Hadaie kabers;

2) OMHOYHBIX KaOeJel Co CTyIeHYaTbIMU CEUCHUSIMH 110 JUTMHE, ucxoas u3 K3 B Havase Kaxaoro
y4dacTKa HOBOTO CEUCHHUS;

3) nmyuka u3 IAByX U OoJiee mapajuiesibHO BKIIOYEHHBIX Kabeneid, ucxoxs u3 K3 HermocpeacTBeHHO 3a
my4KoM (1o ckBo3HOMY TOKY K3).

1.4.18. Tlpm mpoBepke Ha TEPMHUCCKYI0 CTOWKOCTH almapaToB W IPOBOJHUKOB JIMHHH,
000pyIOBaHHBIX yCTpoicTBaMK ObIcTpoaeiicTBytomero AIIB, MOMKHO yYHTBHIBATHCS IOBBILICHHE
HarpeBa M3-3a2 YBEJIMYCHUS CyMMAapHOH ITPOJOJDKHTEIBFHOCTH IIPOXOXKAeHHs Toka K3 mo Takum
JIMHUSIM.

Pacmennennsie mpoBoga BJI mpu npoBepke Ha HarpeB B ycnoBusx K3 paccmarpuBaroTcss Kak OIUH
MIPOBOJI CYMMapHOT'O CEYEHH.

BBIBOP AIIITAPATOB 110 KOMMYTAIIMOHHOM
CIIOCOBHOCTH

1.4.19. Beixmogarenu Boiie 1 kB ciemyeT BRIOUpATS:

1) 1o OTKITIOYAOIIEH CIOCOOHOCTH C Y4ETOM MapaMeTPOB BOCCTAHABIMBAIOLIETOCS HAITPSHKEHHS;

2) mo BKJrovarome crnocoOHocTu. [Ipu 3TOM BBIKIIOYATENN TI'€HEPATOPOB, YCTAHOBIICHHBIC HA
CTOPOHE TeHePaTOPHOTO HAIPSIKECHUS, IPOBEPSIIOTCSA TONBKO HA HECHHXPOHHOE BKIIIOYEHHE B YCIIOBUAX
MIPOTUBOGA3kI.

1.4.20. TIpemoxpanuTenu ciemyeT BBIOMpaTh MO OTKIIOYaromed crocoOHocTH. [Ipm sToM B
KayecTBE pacyeTHOro TOKa CJeAyeT IpUHMMAaTh JICHCTBYIONEE 3HAYEHHE IIEPUOJUYECCKON
cocTaBisifolmiel  HadainpHOro Toka K3  0e3 ydera  TOKOOrpaHWYMBAIOMIEH  CIIOCOOHOCTH
IIpeJoXpaHuTeNeH.

1.4.21. BeIkmouaTenu Harpy3kd M KOPOTKO3aMBIKaTelIW cJexyeT BBIOHMpaTh IO TPEAeTbHO
JIOITYCTUMOMY TOKY, BO3HUKAIOIEMY IpH BKIoueHnH Ha K3.

1.4.22. Otnenutend U pa3beIUHATENN HEe TPEOYETCs MPOBEPSTH IO KOMMYTAITHOHHOH CITOCOOHOCTH
npu K3. [Ipn ucnons3oBanny oTaenuTeneil n pa3beANHATENECH UTS OTKITIOYEHHS-BKIIIOYESHHS
HEHarpy>KeHHBIX JIMHUH, HEHArpy>KEeHHBIX TPAaHC(OPMATOPOB MIIM yPaBHUTEIBHBIX TOKOB
MapayIeNbHbIX IeNel OTACNTUTENN U Pa3beAUHUTEIN CIIEAYET IPOBEPSATH M0 PEKUMY TaKOTO
OTKJIIOYEHU-BKITIOYEHUSL.

I'masa 1.5
YYET DJEKTPOSHEPT'NA

OBJACTHh NTIPUMEHEHMUSA, ONPEAEJEHUA

1.5.1. Hacrosmass rnaBa IlpaBmn comepXuT TpeOOBaHMS K y4eTy OJIEKTPOSHEPTHH B
QJIEKTPOYCTaHOBKaX. JlonmonHuTeneHble TpeOOBaHMS K Yy4eTy OJIEKTPOSHEPTMH B OKWIBIX U
0O0IIECTBEHHBIX 3[JaHUSX MTPUBENIEHBI B TJ1. 7.1.

1.5.2. PacueTHBIM y4eTOM 3JIEKTPO3HEPTHH HA3bIBACTCS YUeT BRIPAOOTaHHOMH, a TaKkKe OTITYIICHHON
MOTPEOUTEIAM IEKTPOIHEPTUH ISl ICHE)KHOTO pacieTa 3a Hee.

CuerunKy, yCTaHABINBAEMBIE JUIS PACIETHOTO y4€Ta, Ha3bIBAIOTCS PACUETHBIMH CYETUYMKAMU.

1.5.3. TexHn4eckuM (KOHTPOJBHBIM) YYETOM O3JICKTPO3HEPIWH Ha3bIBAETCS y4eT JUI KOHTPOJIS
pacxoja 3JIeKTPOIHEPTHH BHYTPH 3JIEKTPOCTAHIUH, TOJICTAHINH, IPEANPUITUH, B 30aHUAX, KBAPTUPAX
UT. I

CdeTunKy, yCTaHABIMBAEMbIE Ul TEXHHUYECKOTO y4eTa, Ha3bIBAIOTCA CUETUMKAMH TEXHHYECKOTO

ydera.

OBIIUE TPEBOBAHUA

1.5.4. Yuer akTHBHOH SJIEKTPOIHEPTHH JI0JDKEH 00€CIIeYrBaTh ONpe/eeHUe KOJIMYECTBA SHEPTHHU:

1) BBIpabOTaHHOI TeHepaTopaMu JIEKTPOCTAHIHIH;

2) motpeOieHHOW Ha COOCTBEHHBIE M XO3SMCTBEHHBIC (Pa3[eNIbHO) HYXKIBI SNIEKTPOCTAHIINH U
MOICTaHITNH;



3) oOTmymIeHHOW TOTPEOMTENsIM 1O  JIMHHUSM, OTXONSMIIUM OT IIMH  JJIEKTPOCTAHIINU
HEMOCPECTBEHHO K TIOTPEOHUTEIISIM;

4) nepeqaHHOI B APyrue SHEProCHCTEMbI HITH MOITYYSHHOH OT HHX;

5) OTIyIIEHHOH MOTPEOUTENSIM U3 AIEKTPHIECKON CETH.

Kpome Toro, y4er akTUBHOI 3JEKTPOIHEPTUH JIOIDKEH 00ECeYnBaTh BO3MOKHOCTH:

OIIpEeEIIeHHs TIOCTYIUICHHS 3JIEKTPOIHEPTUH B 3JIEKTPUYECKHE CETH PAa3HBIX KJIACCOB HAIPSDKECHHUH
SHEProCUCTEMBI;

COCTaBJIeHHs 0aJIaHCOB AIIEKTPOIHEPIHHU JUISl XO3PACUETHBIX MOJIPa3/IeIeHHIH SHEPrOCUCTEMBbI;

KOHTpPOJISI 3a COOJNIOJCHHEM MOTPEOUTENsIMUA 3alaHHBIX UM PEXKHUMOB IMOTpeOSieHUs W OanaHca
AIIEKTPOIHEPTHH.

1.5.5. Y4er peakTHBHOH OJIEKTPOIHEPTHH IODKCH 00eCIeddBaTh BO3MOXKHOCTH OMNpEACTICHUS
KOJIMYECTBA PEAKTHBHOW 3JIEKTPOIHEPIUH, MOIYyYCHHOH IOTpeOUTEIEeM OT 3JIEKTPOCHAOKaromen
OpraHM3alii WM IepeJaHHON e, TOJBKO B TOM Ciydae, €CiM IO 3THM JaHHBIM IPOWU3BOJTCS
pacyeTsl WM KOHTPOJIb COOJIIO/ICHHS 3a/JAHHOTO PeKMMa paboThl KOMIEHCHPYIOIUX YCTPOUCTB.

IIYHKTBI YCTAHOBKH CPEJACTB YUYETA 9JIEKTPOOHEPT' U

1.5.6. Cuerunmkm ans pacdyera DJICKTPOCHAOXKAMOMICH OpraHu3ald C  HOTPEOUTEISIMHU
JJIEKTPOIHEPTHH PEKOMEH/IyeTCs yCTaHaBIMBAaTh Ha TpaHWIE paszjena ceTd (1o OaraHCOBOM
MIPUHAJISKHOCTH ) JIEKTPOCHAOKAIOIIEH OpraHU3aliy 1 OTPEOUTEs.

1.5.7. PacueTHble CUETYMKHM AKTUBHOM DJIEKTPOIHEPTMM HA AJIEKTPOCTAHIMH  JIOJDKHBI
YCTaHABIUBATHCS:

1) mis KaXgoro TeHepaTopa C TaKUM pacyeToM, YTOOBI YYWTHIBANACH BCS BBIpaOOTaHHAS
TEHEePaTOPOM AIIEKTPOIHEPTHS,

2) i BceX IPHCOCAWHEHWH INUH TEHEPAaTOPHOT'O HANPSDKEHMS, 10 KOTOPHIM BO3MOXKHA
peBepcuBHasi paboTa, - 1o JBa CYETYHKA CO CTOIOPAMH;

3) Ans MEXCHUCTEMHBIX JIMHUH 3JEKTpPONepeAadH - JIBa CUETYHKA CO CTONOPaMHM, YIMTHIBAIOLIHX
OTITYIICHHYIO U MOJIyYEHHYIO AJIEKTPO3HEPTHIO;

4) mia THUH BCeX KITacCOB HANPSDKEHUH, OTXOIIINX OT IIFH JIEKTPOCTAHIINHA 1 MPHUHAITIEKAIITIX
morpebutersiM (cM. Taoke 1.5.10).

Husa muamit 1o 10 kB, oTXOAMmIMX OT IIMH 3IEKTPOCTAHIUA, BO BCEX CIy4asXx TOJDKHBI OBITh
BBINIOJTHEHBI LIENHU y4ueTa, cOOpKu 3aKuMOB (cM. 1.5.23), a Takke npeycCMOTPEHBI MECTa JJIsl yCTAHOBKU
CYETUYHKOB;

5) nast Bcex TpaHC(hOPMATOPOB M JIMHUH, MUTAIOIINX IIHHBI OCHOBHOTO HampspkeHus (Bbire 1 kB)
cobctBeHHBIX HYX 1 (CH).

CyeTynKy yCTaHABIMBAIOTCS Ha CTOPOHE BBICIICTO HAMPSKEHWS; ecau TpaHcopmaropsl CH
JIEKTPOCTAHIIMU MUTAIOTCS OT IMH 35 KB W BbIIIE WIM OTBETBJIEHHEM OT OJIOKOB Ha HANpSHKEHUH
Beime 10 kB, gfomyckaeTcss ycTaHOBKa CUETUYMKOB HAa CTOPOHE HU3IIETO  HANpsDKEHUS
TpaHchopMaTopOB;

6) nns TMHUK XO34HCTBEHHBIX HYX[ (HampuMep, MUTaHHE MEXaHW3MOB M YCTaHOBOK PEMOHTHO-
MIPOM3BOJICTBEHHBIX 0a3) W MMOCTOPOHHUX MOTPEOUTENeH, MPUCOSANMHEHHBIX K pacHpeieInTeIbHOMY
yerpoiictBy CH aeKTpoCcTaHITHiA;

7) U KaKa0ro 00XOJHOTO BBIKIIFOYATEIsl WM IS MIMHOCOEIMHUTEIBHOTO (MEK/ITyCeKIIMOHHOTO)
BBIKJIIOUATElsl, MCIIOJIb3YEMOr0 B KayeCcTBE OOXOAHOTO ISl TMPHCOEAMHEHUH, MMEIOIINX pacuyeTHbIN
y4eT, - IBa CYETYUKA CO CTOMOPaMH.

Ha oanektpocraHiusx, 00OpyIyeMbIX CHUCTEMaMH [IEHTPAIM30BAHHOTO cOopa ©u 00paboTKu
nHPOPMALINH, yKa3aHHBIE CHCTEMBI CIEAYeT HCIIONB30BaTh IS LEHTPAIM30BAHHOTO PACUETHOTO U
TEXHUYECKOTO y4eTa AIIEKTPO3HEpTur. Ha OCTalIbHBIX 3JEKTPOCTAHIUAX PEKOMEHIYETCS MPUMEHEHUE
aBTOMATU3HPOBAHHON CHCTEMBI y4€Ta IEKTPOIHEPTU.

1.5.8. Ha »nexrpocranuusx MomHocTeio A0 1 MBT pacueTHble c4YeTYMKM ~ aKTUBHOMU
AJIEKTPOIHEPTHHU JIOJDKHBI YCTAaHABIMBATHCS TOJBKO Ul TeHeparopoB M TpaHchopmaropoB CH wnim
TOJIBKO [yt TpaHcGopmaTopoB CH U OTXOMAIMINX JTHHUIA.

1.5.9. PacuerHple CUETYMKH aKTHBHOW SJIEKTPOIHEPTHH HA MOICTAHIIMK SHEPTOCHCTEMBI JOJDKHBI
YCTaHABIIUBATHCS:

1) st KaKI0M OTXOMIIEH JIMHUM SJIEKTPOIIepeiady, NpUHAAICKAIEH MOTPeOUTEISsIM (CM. TaKKe
1.5.10);

2) niIst MEXCUCTEMHBIX JIMHUH 3JIEKTPOIEepe auy - MO J1BA CUETYUKA CO CTOMOPAMH, YIUTHIBAIOLIIX
OTITYIICHHYIO U MOJIYYEHHYIO 3JICKTPOIHEPTHIO; NMPH HAIWYUU OTBETBJICHHH OT ITHX JIMHUU B ApyrHe



SHEProCHCTEMBl - 10 JIBa CYETYMKA CO CTOIOPAMH, YYHUTBHIBAIOIIMX ITOJYYECHHYIO W OTITYLICHHYIO
AJIEKTPOIHEPTHIO, HA BBOJAX B ITOJICTAHIIMK ITUX JHEPTOCHUCTEM;

3) na Tpancpopmaropax CH;

4) nmns NMHUA XO3SMCTBEHHBIX HYXA WM TOCTOPOHHHX MOTpeOmTened (MOCemoK W T. 1),
MpUCOEAUHEHHBIX K mnHaM CH.

5) 1 Kaxmoro 00XOJHOTO BBIKIIFOYATEISl WM IS IIMHOCOEIMHUTEIBHOTO (MEKIyCEKIIMOHHOTO)
BBIKJTIOUATENs, MCIOJIb3YEeMOr0 B KayeCTBE OOXOAHOTO ISl TMPHCOCAMHEHWH, MMEIOMINX pacuyeTHBINH
y4ET, - IBa CYETYUKA CO CTOIOPAMH.

Juns muamii 1o 10 kB Bo Bcex ciy4asx MOJDKHBI OBITH BBIIOJIHEHBI IEMH y4deTa, COOPKH 3a)KHMOB
(cMm. 1.5.23), a Taxke MPeTyCMOTPEHBI MECTa JJISl YCTAHOBKH CUCTINKOB.

1.5.10. PacueTHble cyeTyuKH, IpeaycMaTpuBaeMble B cooTBeTctBuu ¢ 1.5.7, m. 4 u 1.5.9, n. 1,
JIOITyCKaeTCsl yCTaHAaBJIMBATh HE Ha IMTAIONIEM, a Ha NPUEMHOM KOHIIE JIMHUM y MOTpeOuTeNs B
ciry4asix, Korja TpaHcgopMaropsl TOKa Ha 3JIEKTPOCTAHIMAX U MOJCTaHIUSIX, BEIOpaHHbIE 1o ToKy K3
WK 110 XapaKTepUCTHKaM quddepeHIInaIbHON 3alUThI IIMH, He 00eCeYnBalOT TPeOyeMOl TOUHOCTH
ydeTa IeKTPOIHEPTHH.

1.5.11. PacyerHple CYETYMKH AaKTHBHOH OSJIEKTPOSHEPTHMH Ha TIIOACTAHIUH, TIPHHAIICKAIICH
MOTPEOUTENFO, JODKHBI YCTaHABINBATHCS:

1) Ha BBOJE (NPUEMHOM KOHIIE) JIMHHM JJIEKTPOIEpEeNaud B MOACTAHIHMIO IOTpeOuTeNs B
cootBeTcTBUH ¢ 1.5.10 mpu OTCYTCTBUM DIEKTPUUECKON CBSI3U C APYrod MOACTAHIIUEH IHEPTOCUCTEMBI
WM IPYTrOTo MOTPeOUTEeNs Ha MUTAIOLIEM HalPSHKEHNH;

2) Ha CTOpOHE BBHICIIErO HAMPSOKEHUS TPaHCHOPMATOPOB IMOACTAHIIUH MTOTPEOUTENS TIPH HATUIUN
ANEKTPUYECKOH CBSA3U C JAPYTOil MOACTAaHIMEH YHEPrOCHCTEMBl WM HAJHMIUH JAPYTOTO MOTPeONTENS Ha
MTUTAOIIEM HATIPSHKCHUH.

JomyckaeTcss yCTaHOBKAa CUETYMKOB Ha CTOPOHE HH3IIETO HArpsHKeHHs TpaHc(opMmaTtopoB B
ciy4asix, Koraa TpaHcdopmaropsl TOKa, BblOpaHHBIE 1Mo ToKy K3 mim mo XapakTepucTHKam
muddepeHInanbHO 3aIKUThI IIHH, HE 00eCeUrBalOT TPEOYEMON TOYHOCTH y4eTa JJIEKTPOIHEPIHH, a
TaKkXKe KOTJa y HMEIOIINXCS BCTPOCHHBIX TPaHC(POPMATOPOB TOKAa OTCYTCTBYeT OOMOTKa Kiacca
TounoctH 0,5.

B ciydae, korja ycTaHOBKa JIOTIOJHUTEIBHBIX KOMIUIEKTOB TPaHC(OPMATOPOB TOKA CO CTOPOHBI
HU3IIETO HANpSDKEHHWS CWIOBBIX TpaHC()OpPMATOPOB U BKIIOUEHHS PACUETHBIX CUETYHKOB
HesozmoxHa (KPY, KPYH), nonyckaercst opranusanusi ydera Ha OTXOAAMIMX JMHUX 6-10 kB.

Junst nmpennpusaTHs, PacCYMTBHIBAIOIIETOCs € 3JIEKTPOCHAOXKAIOIIE opraHu3alnueidl Mo MakCUMyMy
3agBJICHHOW MOIIHOCTH, CJIEAyeT MpeaycMaTpuBaTh YCTAaHOBKY CUETYMKA C yKa3aTeleM MaKCHMyMa
HATPY3KH TIPU HAIWYAKA OJHOTO TMYHKTa y4YeTa, MPH HAIMYAW JABYX WK Oojiee TMYHKTOB yd4eTa -
MIPUMEHEHNE aBTOMATU3NPOBAHHOM CHCTEMBI yU€Ta dJICKTPOSHEPTHI;

3) Ha CTOpPOHE CpEIHEro M HU3IIEro HaNpsHKEHWH CHIIOBBIX TpaHC(OpMaTopoB, eciM Ha CTOPOHE
BBICIIErO HANpsHKEHUsT PUMEHEHHE HM3MEPUTENbHBIX TpPaHC()OpMaTopoB HE TpeOyeTcsl sl APYTrux
Henei;

4) ma tpanchopmaropax CH, ecmm »3meKTpo3HEprus, OTIyIIEHHAs HAa COOCTBEHHBIC HYXIBI, HE
YUUTHIBACTCS JAPYTHMH CUCTUHKAMMU; MIPU 3TOM CUETYHKH PEKOMEHIYETCS yCTaHABIMBATH CO CTOPOHEI
HU3IIETO HANPsHKEHIS,

5) Ha TpaHHIE pa3ielia OCHOBHOTO TOTPEOWTENs W MOCTOPOHHEro morpedutens (cybaboHEHTa),
€CITU OT JIMHWU WIH TPaHC(HOPMATOPOB MOTPEOUTENICH MUTACTCS €IIe MOCTOPOHHHMA MOTPEOHUTENb,
HaXOJAIINNCS Ha CAMOCTOSITEIHHOM OasiaHce.

Hns motpebuteneil Kaxkmod Tapu(UKAIIMOHHOM TpPYNIBl CIEAyeT YCTaHABIWBATh OTIEIIBHBIC
pacdeTHbIC CYCTUYHKH.

1.5.12. C4eT4nKH peakTUBHOM 3JIEKTPOIHEPTUHU JTOJDKHBI yCTAHABIMBATHCS:

1) Ha Tex ke PJIEMEHTaX CXEMbl, Ha KOTOPHIX YCTAaHOBJICHBI CUETUYMKH aKTHBHOW DJIEKTPOIHEPIUU
JUIl  TIOTpeOWTENeH, pacCUMTHIBAIONIMXCS 33 OJIEKTPOIHEPTHI0 C  YY4eTOM pa3pelleHHOH K
UCIIOJIb30BaHUIO PEAKTUBHOM MOIIHOCTH;

2) Ha TPUCOCAWHCHHAX HCTOYHHKOB PEAKTHBHOM MOIIHOCTH IOTPeOUTENeH, ecli M0 HHM
MIPOM3BOIUTCS pacyeT 3a AIIEKTPOIHEPTHIO, BBIIAHHYIO B CETh YHEPTOCHCTEMEBI, M OCYIICCTBISIETCS
KOHTPOJIb 33JJAHHOTO PEKUMa PabOTEHI.

Ecnu co cTOpoHBI NpeAnpusTHs C COTJIACHs SHEPrOCHUCTEMBI ITPOM3BOAUTCS BblJladya PEaKTHBHOU
QJIEKTPOIHEPTHH B CETh JHEPrOCHUCTEMBI, HEOOXOIMMO YCTAaHABIMBATh J[BA CUETYMKA PEAKTHBHOW
JJIEKTPOIHEPTHMH CO CTONOPAMH B TEX HJIEMEHTAaX CXEMbl, IJle YCTaHOBJEH pacyYeTHBI CUETYHK
aKTUBHOM JJIEKTpodHepruu. Bo Bcex Ipyrux ciaydasx [TOJDKEH YCTaHABIMBATHCS OIUH CUYCTUHK
PEaKTHBHOM AIIEKTPOIHEPTHH CO CTOMOPOM.



Jnst mpeanpusTHs, pacCUMTHIBAIOLIErOCsS C JHeprocHadXkarolieil opraHu3anedl 1Mo MaKCHUMyMy
pa3pelLIeHHON PeaKTUBHON MOIIHOCTH, CIeAyeT MpelycMaTphBaTh YCTAHOBKY CUETYHKA C yKa3zaTeleM
MakCUMyMa Harpy3ku, TP HaIM4YMM J[BYyX WIM Oolee IMyHKTOB YydeTa - IPUMCHEHHE
aBTOMATH3MPOBAaHHON CHCTEMBI YU€Ta 3JIEKTPO3HEPTHH.

TPEBOBAHUSA K PACYETHBIM CYETYUKAM

1.5.13. Kaxxaplil ycTaHOBIEHHBIH pacyeTHBIA CYETUMK JOJKEH UMETh Ha BUHTAX, KPEISIIUX KOXKYX
CYETUHKA, TUIOMOBI C KJIESHMOM TFOCHOBEPHUTEIIS, 8 Ha 3AKUMHOW KPBILIKE - INIOMOY SHEpProcHadKaromen
OpraHU3alH.

Ha BHOBB ycTaHaBIMBaeMbIX TPEX(a3HBIX CUETUMKAX IOJDKHBI OBITH IUIOMOBI TOCYIApCTBEHHOH
MIOBEPKH C JaBHOCTHIO He Ooiee 12 Mec., a Ha 0OJHO(A3HBIX CUETUHKAX - C JABHOCTBIO HE Oojee 2 JierT.

1.5.14. Y4er aKTHBHOH M pPEaKTUBHOM 3JIEKTPOIHEPTUH TpeX(Pa3HOro TOKA JOJHKEH IPOU3BOJUTHCS
C TIOMOIIBIO TPpeX(a3HBIX CYETUUKOB.

1.5.15. [lomycTuMble KJacChl TOYHOCTH PACUETHBIX CUETUYMKOB AKTHBHOW AIIEKTPO3HEPTHH IS
Pa3IMYHBIX OOBEKTOB yUeTa MPHUBEACHBI HIDKE:

I'erepaTtopsl MommHOCTEIO Ootee 50 MBT, MmexcucremHbie TrHUN AtekTponepenaun 220 0,5 (0,7)*
KB u BpImIe, TpancopmMaTopsl MOIHOCTBIO 63 MB-A 1 6osee

I'enepartops! MomHOCTHIO 12-50 MBT, MesxcucteMHsle TuHNM AekTponepenadn 110-150 1,0

kB, Tpancdopmaropsl MomHocThIO 10-40 MB-A

[Ipoune 0OBEKTH yUyeTa 2,0

*3HaueHHe, YKa3aHHOE B CKOOKaX, OTHOCUTCS K UMIIOPTHPYEMBIM CUETUHKAM.

Krnacc TOYHOCTH CHETYMKOB PEaKTHBHOW IEKTPOIHEPTHH JOJDKEH BBIOMPATHCA HA OJHY CTYIECHB
HIDKE COOTBETCTBYIOIIETO KIACCa TOYHOCTH CUETYNKOB aKTHBHON 3JIEKTPOIHEPTUH.

YYET C IPUMEHEHUEM U3MEPUTEJIbBHBIX TPAHC®OPMATOPOB

1.5.16. Knacc Tounoctu TpaHc(hOpMATOpOB TOKA M HANPSDKEHHS JUIsl TIPUCOCAUHCHUS PACYCTHBIX
CYETYMKOB AJIEKTPO’HEPTHH JODKeH ObiTh He Oomee 0,5. JlomyckaeTcss HCIIONB30BaHUE
TpaHc(opMaTOpOB HANpsKEHUs Kiaacca TouHOCTH 1,0 Ui BKITIOYEHHS PACUETHBIX CUETUHKOB Kilacca
TouHocTH 2,0.

Jdnst  mpucoenMHEHHWS — CYETYMKOB  TEXHWYECKOTO — ydeTra  JIONYCKAeTCsl  HCIIOJIb30BaHHE
TpaHcdopmMaTropoB Toka Kiacca TOUHOCTH 1,0, a Takke BCTPOSHHBIX TPaHC(POPMATOPOB TOKa Kiiacca
ToyHocTH HUke 1,0, eciu Asist nosmydeHus kiacca TogHoctH 1,0 TpedyeTcst ycTaHOBKA JIOTOJTHUTEIBHBIX
KOMILIEKTOB TPaHC(HOPMATOPOB TOKA.

TpanchopmaTopsl HampsHKEHHsI, UCIOIb3YEMbIE ISl NPHCOCAWHEHUsS] CUETYMKOB TEXHHYECKOTO
ydeTa, MOTYT UMETh KJlacC TouHOCTH Hike 1,0.

1.5.17. [lomyckaercss TpHMEHEHHE TpPaHC(HOPMATOPOB TOKA C 3aBBILICHHBIM KO3 (HHIHNEHTOM
TpaHcdopmanuu (10 YCIOBHUSM IEKTPOANHAMUYECKON M TEPMHUYECKOH CTOMKOCTH MM 3aIUTHI IIHH),
€CJIM IPY MaKCUMAJIbHOM Harpy3Ke NpUCOEJUMHEHUsI TOK BO BTOPHYHOM 00OMOTKE TpaHchopMaTopa Toka
Oymer cocraBiath He MeHee 40% HOMUHAJIBHOIO TOKa CYETYMKA, a NPU MHUHHMAIBHOH padoueit
Harpyske - He MeHee 5%.

1.5.18. IIpucoeanHeHNE TOKOBBIX OOMOTOK CYETYMKOB K BTOPHYHBIM OOMOTKaM TPaHC(HOPMAaTOpOB
TOKa CJIEIyeT TpPOBOAWTb, KaK TIPaBHJIO, OTAEIBHO OT IIeNeld 3aliuThl W COBMECTHO C
IIEKTPOU3MEPHUTEIILHBIMU TIPHOOPAMH.

JlomyckaeTcs HMpOM3BOJUTH COBMECTHOE IPHUCOEIMHEHHE TOKOBBIX ILIENeH, eclaM pa3/ielbHoe HX
MIPUCOETNHEHNE TpeOyeT YCTaHOBKH JOINOJHHUTEIBHBIX TpPaHCPOPMATOPOB TOKA, a COBMECTHOE
MIPUCOEIMHEHNE HE TPUBOIUT K CHIDKEHHIO KJIacca TOYHOCTH M HaJEKHOCTH Iienel TpaHcdopmMaTopoB
TOKa, CIHYXaIlUX A ydeTa, U oOecrneurBaeT HEOOXOIMMBIC XapaKTEPUCTHKU YCTPOMCTB peneiHON
3aIINTHL.

Hcnonp3oBaHue MPOMEKYTOUHBIX TPAaHC(HOPMATOPOB TOKA JUISl BKIIOUEHHSI PACUETHBIX CUETYHKOB
3anpeniaercs (MckioueHue cM. B 1.5.21).

1.5.19. Harpy3ka BTOPHYHBIX OOMOTOK HW3MEPHUTENIBHBIX TpPaHCHOPMATOPOB, K KOTOPBIM
MIPUCOETMHSAIOTCSA CUETUNKH, HE JJOJDKHA NTPEBBIIIATh HOMUHAIBHBIX 3HAYCHHUH.

CedeHne W INMHA TPOBOJOB M Kabelel B HEISIX HANpPSHKEHHS pPacdeTHBIX CUETYHKOB JIOJDKHEI
BBIOMpAThCST TaKMMHM, YTOOBI IOTEpH HANpPsDKEHUS B 9THX HEISX cocraBisuid He Oomee 0,25%



HOMHHAJILHOTO HAIPsDKSHUS IPU MUTAHUK OT TPaHC(GOPMATOPOB HarpshKeHHs Kiacca TouHoctd 0,5 u
He Oonee 0,5% mnpu nuraHuu OT TpaHCHOPMATOPOB HAMpsKeHUs Kiacca TtouHoctu 1,0. Jlost
obecrieueHns 3TOro TpeOOBaHMS IOIYCKAETCs IPUMEHEHNE OTACIBHBIX Kabenel oT TpaHchOopMaTopoB
HaNpsDKEHUST 0 CIETIMKOB.

[lorepn HampspKeHUs] OT TPaHC(HOPMATOPOB HANPSDKEHUS 10 CYETYNKOB TEXHHYECKOTO ydera
JIOJDKHBI COCTABIIATH He Ooiee 1,5% HOMHUHAIBHOTO HANPSDKCHUSI.

1.5.20. [lns mpucoenMHEHHsT pacyeTHBIX CYETYMKOB Ha JIMHHAX dJekTponepenayn 110 kB u Bbime
JIONYCKAETCS YCTaHOBKA JIOMOJHUTEIBHBIX TPaHC(HOPMATOPOB TOKa (IPH OTCYTCTBHHM BTOPHUYHBIX
0OMOTOK I TIPHCOEIUHEHUSI CYETUUKOB, Ui obecredeHus paboThl cHeTYHKa B TpeOyeMoM Kiiacce
TOYHOCTH, TIO YCIIOBUSAM HArpy3KH Ha BTOPUYHBIE OOMOTKH H T. 11.). CM. Takxke 1.5.18.

1.5.21. dns ooxomusix Beikmrouareneid 110 m 220 kB co BcTpoeHHBIME TpaHC(HOpPMATOpAMH TOKA
JIONTyCKaeTCs CHIKEHHE Kiacca TOYHOCTH STHX TpaHC(OPMAaTOpPOB TOKA Ha OJHY CTYNEHb HO
OTHOILIEHMIO K yKa3aHHOMY B 1.5.16.

Jns  obxomHoro BeIkmrouaTens 110 kB #  IIMHOCOGOMHUTENBHOTO (MEXKIYCEKIIMOHHOTO)
Beikmoyarens 110 kB, wucmonmp3yeMoro B KadecTBe OOXOTHOTO, C OTAEIBHO CTOSIIUMH
TpaHchopMaTopaMH TOKa (MMEIOMIMMHU He 0ojiee TpeX BTOPUYHBIX 0OMOTOK) JOIYCKAeTCsl BKIFOUCHUE
TOKOBBIX Il CUETYMKA COBMECTHO C IEISIMM 3aIlUTHl IPH MHCIOJIB30BAHUM IPOMEKYTOUHBIX
TpaHcopMaTopoB TOKa Kiacca TOYHOCTH He Oosiee 0,5; mpu 3TOM JOIycKaeTcs CHIKEHHE Kiacca
TOYHOCTH TPpaHC(OPMATOPOB TOKA HA OJTHY CTYIICHb.

Takoe e BKIIOYEHHE CYETYMKOB M CHIDKEHHE KJacca TOYHOCTH TpaHCc(OpPMaTOpPOB TOKa
JIOITYCKAeTCS ISl IMHHOCOSAMHUTEIBHOTO (MEXIyCEeKIIMOHHOT0) BBIKIIOYATENsI Ha HampspkeHue 220
kB, ucnonp3yeMoro B KadecTBe 0OXOJHOTO, C OTAEIBHO CTOSIIIMMH TpaHc(OpMaTopaMu TOKAa M Ha
Hanpspkernue 110-220 kB co BCTpoeHHBIME TpaHC(HOPMAaTOpaMH TOKA.

1.5.22. JIns nuTaHus Lereid CYeTYMKOB MOTYT NPHUMEHSThCS Kak ofHO(ha3Hble, Tak U TpexdaszHbie
TpaHcopMaTropsl HampsHKEHHs, B TOM 4YHCJIE 4YeTepexX- W IISATHUCTEp)KHEBbIC, NPUMEHSIEMBbIC IS
KOHTPOJISI U30JISILIUH.

1.5.23. Ilenn ydera ciemyeT BBIBOAWTH HAa CaMOCTOATENBHBIE COOPKH 3aKMMOB FIJIM CEKIMH B
obmeM psgy 3axuMoB. [lpm oTcyrcTBEHM COOpPOK € 3aXHMaMH HEOOXOAWMO YCTaHABIIMBAThH
UCTIBITaTENbHbIE OJIOKH.

3aXuMBl JIOJDKHBI OOecIieunBaTh 3aKOpadMBaHHE BTOPWUYHBIX Ieneil TpaHc(opMaTropoB TOKa,
OTKJIFOUEHHE TOKOBBIX IIECTICH CYETUYMKA W Leneil HanpshKeHWs B KaKAOH (a3e CYETYMKOB NPH HX
3aMeHEe WIM MPOBEpKe, a TaKiKe BKIIOYEHHE OOpa3lloOBOr0 cueTyrka 0e3 OTCOCAMHEHHUS! NPOBOJIOB M
Kabeneil.

KoncTpykiss cOopok u KOpoOOK 3aKMMOB pAacUETHBIX CUETYMKOB JOJDKHA 0OecreynBaTh
BO3MOXKHOCTb UX IIJIOMOMPOBAHHSI.

1.5.24. Tpancdopmaropsl HampspKEHHs, MCIOJIB3yeMble TOJBKO JUIA y4eTa W 3alulIeHHbIE Ha
CTOpPOHE BBICIIETO HANPSDKEHHS NPEIOXPAHUTEISIMH, JIOJDKHBI HMMETh  KOHTPOJb  IIEJOCTH
HIpENOXPaHUTEIEH.

1.5.25. TIpu HECKOMBKHUX CHUCTEMAaX LIMH M IPHCOCIUHEHNH KaXXJOTr0o TpaHc(opmaTopa HaNpsHKEHUS
TOJBKO K CBOEH CHCTEME MIMH JOJDKHO OBITH NMPEAYCMOTPEHO YCTPOMCTBO VIS TMEPEKITIOUCHUS LETei
CYETYMKOB KAXJOTO MPUCOEIMHEHHS Ha TPaHC(HOPMATOPHl HANPSDKEHHS COOTBETCTBYIOIIMX CHCTEM
IIHH.

1.5.26. Ha moncraHumsx mNOTpeOMTENel KOHCTPYKIMSI PEIIEeTOK W JBepeil kKamep, B KOTOPBIX
YCTaHOBJICHBI IPEIOXPAHUTEIN HAa CTOPOHE BBICIIETO HANpsHKEHHUs TpaHC(HOPMATOPOB HAIPSHKEHHS,
UCTIONB3YEMBIX VISl pACYETHOTO y4eTa, JOJKHA 00eCIeunBaTh BO3MOXKHOCTh UX TNIOMOMPOBAHUSL.

PykosiTkH TPHBOAOB pa3beAWHHUTENCH TpaHC(HOPMATOPOB HAIMPSIKEHHSA, HCIONB3YEMBIX JUIS
pacdeTHOro y4era, JOJDKHBI HIMETh IPUCIIOCOONICHNUS JUISl MX TUIOMOWPOBAHUSL.

YCTAHOBKA CHETYHUMKOB U DJIEKTPOITPOBOJIKA K HUM

1.5.27. Cyer4yukd MAOJDKHBI pa3MEIaTbCs B JIETKO JOCTYIHBIX Uil OOCTY)KHUBAHHUSI CYXHX
MTOMEIICHUAX, B JIOCTaTOYHO CBOOOJHOM M HE CTECHEHHOM JUIsI PabOTBHI MECTE€ C TeMIIepaTypoil B
3uMHee Bpems He Hmxe 0°C.

CueTunky 00IIETTPOMBIIIIIEHHOTO UCTIONHEHHS HE Pa3pelIaeTcs yCTaHaBINBATh B IOMELICHUSX, Te
0 MPOU3BOJCTBEHHBIM YCIOBHSM TEMIIEpaTypa MoOeT uacTto mnpesbimats +40°C, a Taxke B
MIOMEUIEHUSIX C arPECCUBHBIMU CPElaMHu.

JlomyckaeTcs pa3MeIleHHE CYETYMKOB B HEOTAIUIMBAaGMbIX IIOMEIICHMAX U KOpHIOpax
pacmpeneuTeNbHBIX YCTPOMCTB 3JCKTPOCTAHIIMNA M MOACTAHIMN, a Takke B mikadax HapyKHOM
yCTaHOBKH. [Ipy 3TOM HOJKHO OBITH MPETYCMOTPEHO CTAIIOHAPHOE MX YTEIUICHHE Ha 3UMHEE BPEMs



TIOCPEICTBOM YTEIUISIONIMX IIKA(pOB, KOJIIAKOB C MOJOTPEBOM BO3/yXa BHYTPU HUX JJIEKTPUYECKOI
JaMIION  HWJINA HarpeBaTC€JIbHbIM JJICMCHTOM JIJIA O6CCHC‘ICHI/I5[ BHYTPU KOJIIIaKa MOJI0KUTEJILHON
Temneparypsl, Ho He Bbime +20°C.

1.5.28. Cuerunkwu, mpeqHa3HaYCHHBIC IS y4eTa dJIeKTPOIHEPTHH, BEIpabaThIBaeMOl TeHepaTOpaMu
ANEKTPOCTAHIINM, CIeyeT yCTAaHABIMBATH B MOMEMICHISIX CO CPEOHEH TeMIIepaTypoil OKPYXKAOIIEeTo
Bozayxa +15% +25°C. Tlpu OTCYTCTBHM TakvxX MOMEIIEHHH CYETYMKM PEKOMEHJYETCS MOMEIIATh B
crenuasbHBIX MIKadax, r1e JoIDKHA MOJUICPKUBAThCs yKa3aHHas TeMIepaTypa B TeUeHHE BCEro rofa.

1.5.29. Cuerynku JOJDKHBI ~ yCTaHaBIMBAThcs B mKadax, Kamepax  KOMILIEKTHBIX
pacnpenenutensHbIX yerpoiictBax (KPY, KPVII), Ha manensx, mmrax, B HUIIAX, Ha CTEHAX, HMEIOIINX
KECTKYIO KOHCTPYKITHIO.

JomyckaeTcs KperyIieHne CYSeTYNKOB Ha IEPEBSHHBIX, IIACTMACCOBBIX MJIA METAJTMYSCKIX ITUTKAX.

Bricota OoT moma 10 KOpPOOKH 3a)KMMOB CYETYMKOB [ODKHA ObITh B mpemenmax 0,8-1,7 .
Jomnyckaetcs BeicoTa Mmenee 0,8 M, HO He MeHee 0,4 M.

1.5.30. B mecrax, rae mMeeTcs ONAaCHOCTh MEXAaHMUYECKHX IOBPEXICHHN CYETUMKOB MM HX
3arps3HEHUS, WIH B MECTaxX, JOCTYIHBIX JJISI IIOCTOPOHHUX JIMI (IIPOXOJBI, JECTHHYHBIE KIETKH U T.
Il.), AN CYCTYMKOB JOJDKCH NpPEAyCMaTpUBAThCS 3alMpPAIONIMKCA IIKag C OKONIKOM Ha YpOBHE
mudepbIaTa. AHaJIOTUYHBIC MIKA(BI JOJKHBI YCTAaHABIMBATHCS TAKXKE IUII COBMECTHOTO pa3MEIICHUS
CYETYHKOB U TpaHC(HOPMATOPOB TOKA MPH BBHITOJHEHUH y4eTa HA CTOPOHE HU3IICTO HAIlpsOKeHHs (Ha
BBOJIC Y IOTpeOUTEINEH).

1.5.31. KoHcTpykimu 1 pa3Mepsl mKadoB, HHII, [IIUTKOB U T. II. JOJDKHBI 00ECIeYHBATh YIOOHBIN
JIOCTYI K 3aXKHMaM CYETYHKOB M TpanchopmaTopoB Toka. Kpome Toro, monkHa OBITH obecreueHa
BO3MOKHOCTH YAOOHO 3aMEHBI CUSTYMKA M YCTAHOBKH €T0 ¢ YKIOHOM He Ooiee 1°. KoHcTpykims ero
KpEIUICHHS OJDKHA 00eCIIeYnBaTh BOSMOXKHOCTh YCTAHOBKH U CheéMa CYETUHKA C JTUICBOI CTOPOHBI.

1.5.32. DIeKTpOnpOBOAKH K CYCTYHKAM JOJDKHBI OTBEYATh TPEOOBAHUAM, IPUBECHHBIM B T11. 2.1 1
34.

1.5.33. B anekTponpoBoIKe K pacue€THBIM CUETUYMKAM HAINYKE MaeK HEe JOMYyCKaeTCsl.

1.5.34. Cedenus mpoBoJOB W Kabenel, MPUCOSTUHAEMBIX K CUCTUMKAM, JOJDKHBI MIPHHUMATLCS B
cootBeTcTBUH ¢ 3.4.4 (cM. Taroke 1.5.19).

1.5.35. Tlpu MoOHTake SIEKTPOIPOBOAKH JJS TMPHUCOCAWHEHUS CYCTYNKOB HEMOCPEICTBEHHOTO
BKITFOYCHUST OKOJIO CUCTYMKOB HEOOXOIMMO OCTaBJIATH KOHIIBI IPOBOJOB IIMHON He MeHee 120 M.
W3onsius wim 00oiouka HYIEBOro mpoBoja Ha jaiauHe 100 MM mepea CUETUYMKOM JIOJDKHA HMETh
OTJIMYUTEIIBHYIO OKPACKYy.

1.5.36. [lna Ge3omacHO# yCTAaHOBKM M 3aMEHBI CUETIMKOB B CeTAX HampspkeHueM 1o 380 B momkHa
MIPEIyCMaTPUBATECS BO3MOXHOCTD OTKJIFOUSHHS CUETUMKA YCTAaHOBJICHHBIMH IO HETO HA PACCTOSHUH
He Oonee 10 M KOMMYTAIlMOHHBIM aNIIapaToOM WX NpenoxpaHuTensmu. CHATAE HANPSHKCHUS TOJDKHO
MPeyCMaTPUBATHC CO BeeX (pa3, MPUCOCANHAEMBIX K CUCTIUKY.

TpanchopmaTopsl TOKa, NCTIONIB3YEMBbIE ISl TPUCOSANHEHHS CUETUYMKOB Ha Hanpshkenun 1o 380 B,
JOJDKHBI YCTAaHABJIMBATHCA IMMOCJIC KOMMYTAIIMOHHBIX allllapaToB 11O HAIIPAaBJICHUIO ITOTOKAa MOIITHOCTH.

1.5.37. 3a3eminienne (3aHylE€HHE) CUETYMKOB M TPaHC(HOPMATOPOB TOKA JOJDKHO BBIIOJHSITHECS B
COOTBETCTBHUH ¢ TpeOoBanusMu TI1. 1.7. IIpu 3TOM 3a3eMIISIOIINE U HyJIEBBIC 3aIIUTHBIC IPOBOTHUKH OT
CYETYHKOB M TPAaHC(HOPMATOPOB TOKA HaMpspKeHHEM 110 1 kB o Gimkaiiniei cOOpKHU 3aKUMOB JOJDKHEI
OBITH MEIHBIMH.

1.5.38. Tlpu Hanuumu Ha OOBEKTE HECKONBKUX TNPHCOCAMHEHUIH C OTICIbHBIM Y4EeTOM
QJICKTPOSHEPTUHN HaA MAHEIAX CHETYUKOB JOJIKHBI OBITH HaaImucu HalMEHOBaHUH HpHCOG}]I/IHCHI/Iﬁ.

TEXHUYECKWA YYET

1.5.39. Ha TemoBEIX ¥ aTOMHBIX AJIEKTPOCTAHIHSIX C arperatamu (Ookammu), He 000pyIOBaHHBIMU
WHPOPMAIMOHHBIMU WITH YIIPABITIONIAMA BBIYMCIUTEIGHBIMA MAaITHHAMH, CJCIyeT YCTaHABIUBAThH
CTallMOHAPHbIE WM MPUMEHSATh WHBEHTAPHBIE MMEPEHOCHBIE CYETUYUKU TEXHUYECKOTO Y4eTa B CUCTEME
CH nans BO3MOXXKHOCTH pacyeToB TEXHHMKO-O3KOHOMHUYECKMX Iokazareneil. Ilpu 3TomM ycraHOBKa
CYETUYMKOB AaKTHUBHOW DIIEKTPOIHEPTHUU JIOJDKHA TMPOUZBOIUTHCS B IEMAX DJIEKTPOJBUTATENEH,
MUTAIONINXCS OT IIMH PACHpeIeNUTENbHOT0 YCTPOWCTBA OCHOBHOTO HampspkeHus (Beime 1 kB)
COOCTBEHHBIX HYXI, ¥ B IICTIAX BCEX TPAHCPOPMATOPOB, MUTAIOIIUXCS OT ATUX IIHH.

1.5.40. Ha 37eKTpOCTaHIUAX C TOMEPEYHBIMU CBS3SIMU (MMCIOIUX OOIIHMIA ITapompoBO[) JOJKHA
MPeyCMaTPUBATLC HA CTOPOHE T'CHEPATOPHOTO HANPSDKCHUS IMPEBBINIAIONINX TPaHCPOPMATOPOB
TeXHUYECKass BO3MOXKHOCTh YCTaHOBKHU (B YCIIOBHUSIX JKCIUTyaTallud) CUETYUKOB TEXHUYECKOTO ydyeTa
aKTUBHOW JJIGKTPODHEPTUH, HUCIOIB3YEMBIX JUII KOHTPOJS TMPaBWJIBHOCTH pPabOTHl pacueTHBIX
FEHEPATOPHBIX CUETYHUKOB.



1.5.41. CyeTynKky aKTUBHOMW DJIEKTPOIHEPTHH Il TEXHUUECKOTO yUeTa CIeNyeT YCTaHaBIUBaTh HA
MOJICTAaHIMAX HampspkeHrneM 35 KB u BbIIe SHEProcHCTEM: Ha CTOPOHAX CPEJHET0 M HU3IIETO
HaIpsDKEHUH CHUJIOBBIX TPaHC()OPMATOPOB; Ha KaXIOH OTXOMSIIEH JTWHUHM dJeKTporepenadn 6 kB u
BEIIIIE, HAXO/AMIEHCS Ha OaTaHce SHEPrOCHCTEMBI.

CyeTynKky pPEaKTUBHON AIIEKTPOIHEPTHH IS TEXHHUYECKOTO ydeTa CIeQyeT YCTaHaBIMBaTh Ha
CTOpPOHAX CPEIHET0 W HU3IICTO HAINPSDKCHHH CHIIOBBIX TPaHC(POPMATOpPOB mojacTaHImi 35 kB u Bbime
SHEPTOCUCTEM.

Yka3aHnHble TPeOOBAHHUS K YCTAHOBKE CUCTYMKOB 3JICKTPOIHEPIUH MOAJICIKAT PEATH3AlMH [0 MEpe
00CCIeYCHHS CUETUNKAMMU.

1.5.42. Ha mpennpusTHSIX cIemyeT MpeaycMaTpUBaTh TEXHHYECKYIO BO3MOXKHOCTh YCTAHOBKH (B
YCIOBHAX 3KCIUIyaTaIlH) CTAIIMOHAPHBIX WM MPUMEHEHHS HHBEHTAPHBIX MEPEHOCHBIX CUCTUYMUKOB JIIS
KOHTPOJIS 32 COOJIIOJICHUEM JIMMUTOB PAcXo0/ia AJIEKTPOIHEPTUH IIEXaMH, TEXHOJIOTHICCKUMHE JINHHSIMH,
OT/IEJbHBIMU DHEPrOEMKUMH arperaTamu, IJis OINpeNeNeHUs Pacxoja dJEKTPOIHEPTHH Ha EIUHUILY
MPOAYKIMU HIH oJy(hadpuKara.

JlomyckaeTcs ycTaHOBKa CUETYMKOB TEXHHUYECKOTO yUeTa Ha BBOJE MPEANPHITHS, €CIIH PACYCTHBIN
Y4eT ¢ OTHM TpEANpHATHEM BENETCS MO CYCTYMKAaM, YCTAHOBJICHHBIM Ha TIOACTAHIMUSAX FITH
ANEKTPOCTAHIUX YHEPTOCUCTEM.

Ha ycTaHOBKY W CHATHEC CYCTYMKOB TEXHHYECKOTO Yyd4eTa Ha NPESANPHATHSIX pa3pelicHUs
SHEProCHAOKAIONICH OpraHu3aIru He TpedyeTcs.

1.5.43. TIpuGopsl TEXHUYECKOTO YydeTa Ha MPEANpUATHAX (CUETUYMKH M HU3MEPUTENIbHBIC
TpaHc(hOpMaTOpPbI) TOHKHBI HAXOIAWTHCS B BEICHWU CAMUX IOTpeOWTENeil M JOJDKHBI YIOBIETBOPSTH
TpeboBanmsM 1.5.13 (3a wmckmodeHHMeM TpeOOBaHUS O HAJIMYNHM IDIOMOBI DHEProcHadKaromieit
opranuzamun), 1.5.14 u 1.5.15.

1.5.44. Knaccbl TOYHOCTH CYETYMKOB TEXHMUYECKOTO YUeTa aKTHUBHOW 3JIEKTPOIHEPTHH JOJKHBI
COOTBETCTBOBATH 3HAUEHUSIM, IPUBEJICHHBIM HIDKE:

JUis muHMiA 37eKTporiepeadl ¢ JBYCTOPOHHUM NUTaHueM HarnpspkerneM 220 kB u Brie, 1,0
TpaHchopMaTopoB MOIIHOCTEIO 63 MB-A u Gonee
Jiis mpounx 0OBEKTOB ydeTa 2,0

Kracchl TOUHOCTH CHETYMKOB TEXHUUECKOTO yYeTa PEAKTUBHON AJIEKTPOIHEPTUH JIOMYCKAETCS
BBIOMpATh HA OJIHY CTYIIEHb HI)KE COOTBETCTBYIOIIETO KiIacca TOYHOCTH CUETYMKOB TEXHHUECKOTO
ydeTa akTUBHOH 3JIEKTPOIHEPTUH.

T'maBa 1.6
N3MEPEHUSA DJEKTPUYECKHUX BEJIMUUH

OBJACTHh IPUMEHEHUSA

1.6.1. Hactosimas rnaBa [IpaBui pacnpoCTpaHsSETCS HAa HM3MEPCHHUS DSJICKTPHUYCCKUX BEIMYHH,
OCYILIECTBISIEMBIX IIPH TIOMOIIM CTAllMOHAPHBIX CPEACTB (TOKA3bIBAIOLINX, PETUCTPUPYIOLIHX,
(UKCUPYIONHX | Ap.).

[paBuna He pacHpOCTPAHSIOTCS Ha JTa0OPATOPHBIE H3MEPEHHUS U Ha M3MEPEHHS, OCYIIECTBIISIEMbIC C
[IOMOIIBIO TIEPEHOCHBIX MPUOOPOB.

W3MepeHus: HeNEKTPUUYCSCKUX BEIIMYMH, a TAaK)KEe M3MEPEHUS JIPYTUX ICKTPHUYCCKUX BEIUYWH, HE
periaMeHTHpOBaHHBIX [IpaBunamu, TpeOyemble B CBSI3M C OCOOCHHOCTSIMA TEXHOJIOTMYECKOTO
mporiecca WM OCHOBHOTO OOOpYIOBaHHS, BBIMOJHSAIOTCS HAa OCHOBAHHH COOTBETCTBYIOIIHMX
HOPMAaTHBHBIX JJOKYMEHTOB.

OBIIUE TPEBOBAHUA

1.6.2. CpenctBa M3MEpEHUIl DJMEKTPHUECKUX BEJIUYMH JOJDKHBI YAOBIETBOPSTH CHEAYIOIIUM
OCHOBHBIM TPEeOOBaHUSIM:

1) Kiacc TOYHOCTH U3MEPUTEIIBHBIX TPUOOPOB J0JDKEH OBITh HE XyXe 2,5;

2) Kiacchl TOYHOCTH HM3MEPHUTEIBHBIX IMTYHTOB, T00ABOYHBIX PE3UCTOPOB, TPaHCHOPMATOPOB M
mpeobpa3oBareneil JOKHBI OBITh HEe XYK€ IPUBEIEeHHBIX B Ta0m. 1.6.1.

3) mpenmensl W3MEpeHHs NPUOOPOB MOJDKHBI BBIOMPATHCS C YYETOM BO3MOXKHBIX HanOONBIINX
JUTNTENBHBIX OTKIIOHEHUH N3MEPSIEMBIX BEINYNH OT HOMHHAIIBHBIX 3HAYCHHH.



1.6.3. YcraHoBKa U3MEPHUTENBHBIX MPUOOPOB JOJDKHA, KaK MPaBHIIO, MPOM3BOANUTHCS B MYHKTAX,
OTKY/Ia OCYIIIECTBIIETCS YIPABICHHUE.

Tabauna 1.6.1. Kitaccsl TO4HOCTH cpeacTB H3MepeHUi

Knacc Tounoctu Kiacc Tounoctu Knacc Tounoctu Knacc Tounoctu
npubopa IIyHTa, T00aBOYHOTO HU3MEPUTENLHOTO HU3MEPUTEIILHOTO
pesucropa npeoOpa3oBareis TpaHchopmaropa
1,0 0,5 0,5 0,5
1,5 0,5 0,5% 0,5%
2.5 0,5 1,0 1,0%*

* lomyckaercs 1,0.
** Jlomyckaercst 3,0.

Ha noncraHumsx ¥ ruIpo3sieKTPOCTaHIHX 03 MOCTOSIHHOTO JISKYPCTBa ONEPaTHBHOTO IIEPCOHAA
JIONyCKAaeTCs HE YCTaHABJIMBATh CTAI[MOHAPHBIC MTOKA3bIBAIOIINE MPUOOPHI, IIPU 3TOM JIOJDKHBI OBITh
MIPEAyCMOTPEHbl MecTa Il NPHUCOCAMHEHMS IEPEHOCHBIX MNPHUOOPOB CHEUATbHO OOYYECHHBIM
MIEPCOHAIIOM.

1.6.4. U3smepenuss Ha nuHMAX diekTponepenaun 330 kB u Belmle, a Takke Ha TE€HEpaTOpax U
TpaHcdopmaropax J10KHBI TPOU3BOIUTHCS HEMPEPHIBHO.

Ha renepatopax u TpaHcopMaropax THAPOAIEKTPOCTAHIMI JOIYCKAaeTCs HpPOU3BOIUTH
W3MEPEHUs! IEPUOANIECKH C TIOMOIIBIO CPEACTB LIEHTPAIN30BAHHOTO KOHTPOJISL.

JomyckaeTcs Mpon3BOANTh M3MEPEHHS "TO BBI3OBY" Ha OOMIMIA I HECKOJBKUX MPHUCOCIMHECHHHA
(3a WCKITIOYEHHEM YKa3aHHBIX B ITIEPBOM a03ame) KOMIUIEKT IOKa3bIBAIOIIMX HPHOOPOB, a TaKXkKe
MIPUMEHSTD APYTHE CPE/ICTBA IIEHTPAIM30BAaHHOTO KOHTPOJIS.

1.6.5. Tlpu ycraHOBKE PErucCTpHPYIOLIMX NMPHUOOPOB B ONEPATUBHOM KOHTYpE MYHKTa YIPaBJICHUS
JIONTyCKAaeTCs HE YCTAaHABJIMBATh IOKAa3bIBAIOLIME NMPHOOPHI JJIsl HEMPEPHIBHOTO H3MEPEHHs TeX e
BEJINYHH.

MN3MEPEHHME TOKA

1.6.6. 3mepenue Toka JOJDKHO MPOU3BOJUTHCS B IEMSAX BCEX HANMPSOKEHUH, TIe OHO HEOOX0IUMO
U CHCTEMATHIECKOTO KOHTPOIIS TEXHOJIOTHIECKOTO TIPpoIiecca Hitk 000pyIOBaHHS.

1.6.7. 3MepeHue NoCTOSHHOrO TOKa AOJKHO MPOU3BOIUTHCS B LIETIAX:

1) reHepaTOPOB MOCTOSTHHOTO TOKA M CHIIOBBIX IPpeoOpazoBaTeliei;

2) akKyMYJISITOpPHBIX OaTapei, 3apsiIHbIX, MOA3aPSIHBIX U Pa3psIHBIX YCTPOWCTB;

3) BO3OYXKIEHHSI CHUHXPOHHBIX TE€HEpaTOpOB, KOMIIEHCATOPOB, & TaKXe OJJIEKTPOJBUTATENCH C
perylupyeMbIM BO30YKICHHEM.

AMIlepMeTpBl MIOCTOSIHHOTO TOKa JOJDKHBI HMMETh JBYCTOPOHHHME IIKajlbl, €CJIU BO3MOXKHO
M3MEHEHUE HalpaBJICHUs TOKa.

1.6.8. B memnsix nmepeMeHHOro Tpex($a3HOTo TOKa CIEIYeT, KaK MPaBHII0, H3MEPSTh TOK OJXHON (asbl.

W3mepenne Toka Kakao0i (a3bl TOIKHO TPOU3BOANTHCS:

1) 1715t CHHXPOHHBIX TypOOTreHepaTopoB MOIIHOCTBIO 12 MBT u Gosnee;

2) Ui TUHAR 3JIEKTpoIiepeadd ¢ moQa3HbIM yIpaBieHUEM, THHAN C IPOAOIbHON KOMITEHCAllUeH 1
JUHAN, U1 KOTOPBIX MpEedycMaTpHUBaeTCS BO3MOXKHOCTH JUIMTENEHOW pabOTHl B HEMONHO(DAZHOM
pexxnMe; B OOOCHOBAHHBIX CIydasX MOXET OBITh MPEIYCMOTPEHO H3MEpEeHHE TOKa KaxIou (ha3bl
JHUH snekrponepenayun 330 kB u BbIe ¢ TpexdasHbIM YIpaBICHUEM;

3) [ IyrOBBIX 3JEKTPOIICYUCH.

N3MEPEHUE HANTPSKEHUA

1.6.9. U3mepenue HaNpsHKEHUS, Kak MMPABUIIO, TOJHKHO TPOU3BOJAUTHCS:

1) Ha cexmusx COOPHBIX INMHH TOCTOSHHOTO M TNEPEMEHHOTO TOKa, KOTOphIE MOTYT paboTaTh
paszienpHo.

JlomyckaeTcst ycTaHOBKa OJTHOTO ITpruOopa ¢ IepeKIFoueHneM Ha HECKOJIBKO TOUEK H3MEPEHHSI.

Ha moxcraHumsix pormyckaercsi U3MEpsTh HaNpsDKEHHUE TOJBKO Ha CTOPOHE HH3IIETO HAIpsHKEHHS,
€CJIM YCTAaHOBKA TPaHC(POPMATOPOB HAIPSHKEHHs HA CTOPOHE BBICILIEr0 HANpsDKEHHs He TpeOyeTcs st
JPYTUX Leel;



2) B LIENSX TeHEPaTOPOB MOCTOSHHOTO U IEPEMEHHOT0 TOKa, CHHXPOHHBIX KOMIIEHCATOPOB, a TaKKe
B OTACJIBHBIX CIIy4asaXx B LCIIAX arpe€raToB CIICHHUAIbHOTO HA3HAYCHU.

[Ipu aBTOMaTH3UPOBAHHOM ITyCKE T€HEPATOPOB TN JPYTHX arperaroB YCTaHOBKA HA HUX MPUOOPOB
IUTS HETIPEPHIBHOTO M3MEPEHUS HANIPSDKCHUS He 00s3aTeNbHa;

3) B memsx Bo30YKIeHHUS CHHXPOHHBIX MaITH MOITHOCTRIO 1 MBT 1 Gonee. B mersx Bo30yxaeHus
THIpPOTeHEPaTOPOB U3MEPEHHUE HE 00513aTeIIbHO;

4) B uensx CWIOBBIX NpeoOpa3zoBarelnield, aKKyMYJSITOPHBIX Oarapei, 3apsaHBIX M MOA3apsIHBIX
YCTPOMCTB;

5) B IEMAX AyTroracsmux peakTOpPOB.

1.6.10. B Tpex¢a3HBIX CeTAX MPOM3BOIUTCS H3MEPEHHE, KaK MPaBHIIO, OTHOTO MEXAy(pa3HOTO
HanpsbkeHus. B ceTsax HanpspkeHreM Beime 1 kB ¢ 3 dexkTuBHO 3a3eMiIeHHON HEUTPAIbIO JOITyCKASTCS
n3MepeHne Tpex MeXay(pasHbIX HANPSDKEHUH U1t KOHTPOIIS NCTIPABHOCTH LIETICH HANpPSDKEHUEM OJTHUM
IpuOOPOM (C TEPEKITIOYCHUEM ).

1.6.11. [lomkHa NPOM3BOAMTBLCS PErMCTpalMs 3HAYSHUH OJHOr0 MeEXAy(ha3HOro HaNpsHKEHHUs
coopupix muH 110 kB w Bbmme (0O OTKIOHEHWS HAMpPsDKEHUS OT 3alaHHOTO 3HAYCHUS)
AIIEKTPOCTAHITIHA U TTOICTAHIINH, IO HAIPSDKEHUIO Ha KOTOPBIX BEAETCS PEXKUM SHEPTOCHCTEMBI.

KOHTPOJIb 1301111 N

1.6.12. B cersx mepemeHHOro Toka Bblle 1 kB ¢ n3omupoBaHHOM MM 3a3€MJIEHHOM depes
JIyroracsIiuii peakTop HeUTpaiblo, B CETAX MepeMeHHOro Toka o 1 kB ¢ u3onupoBaHHO# HelTpaibio
U B CETSIX MOCTOSIHHOTO TOKa C M30JIMPOBAHHBIMHU TOJIIOCAMH WIH C U30JUPOBAHHON CpelHEeil TOUKOM,
KaK IIPABHJIO, JOJKEH BBIMOIHATHCS aBTOMATUYECKUN KOHTPOIb U3OJSALMH, IEHCTBYIOIMA HA CUTHAN
IIPU CHIDKEHUH COTPOTHBIICHUS M30JSIIUM OAHOW M3 (a3 (WIIM MOJII0ca) HIDKE 33laHHOTO 3HAYCHUS, C
MIOCJICYIONMM KOHTPOJEM ACHMMETPUHM HaNpsDKEHHs MpH IOMOINM ITOKa3bIBAroOLIEro Ipubdopa (c
MIEPEKIIIOYECHUEM).

JlomyckaeTcs OCyLIECTBISATh KOHTPOJIb M3OJIALUM MyTeM MEepUOTIUUYECKUX U3MEpEeHUH HanpspKeHUH
C IIeTIBI0 BU3YAJIBHOTO KOHTPOJISI aCHMMETPHH HaIPSKEHUSL.

NU3MEPEHUE MOIITHOCTH

1.6.13. M3mepeHre MOLHOCTH AOKHO MPOU3BOJIUTECS B LIETISIX:

1) TeHepaTopOB - aKTUBHOM M PEaKTHBHOW MOIITHOCTH.

IIpun ycranoBke Ha reHeparopax MomHocTeio 100 MBT u Oonee HIMTOBBIX MOKA3bIBAIOIINX
puOOPOB UX KJIACC TOYHOCTH JIOJDKEH ObITh He Xyxke 1,0.

Ha »snextpocranmmsax momrHOcThio 200 MBT m Gonee momKHA Takke HU3MEPATHCS CyMMapHas
AKTHBHAsI MOIITHOCTb.

Pexomenyercst I3MepsATh CyMMApHYIO aKTHBHYIO MOIIHOCTb 3JIEKTPOCTAHIIMH MOITHOCTHIO MEHee
200 MBT npu HEoOXOIMMOCTH aBTOMAaTHUYECKOH Iepeaydl 3TOr0 IlapaMeTpa Ha BBIIIECTOSIIHNA
YPOBEHB ONEPAaTHUBHOTO YIPaBJICHHUS;

2) KOHJEHCATOPHBIX OaTaped MOIIHOCThIO 25 MBap u 0ojiee M CHHXPOHHBIX KOMIICHCATOPOB -
PEaKTUBHOI MOIIHOCTH;

3) tpanchopmaropoB u smHHHA, mutatommx CH HampsbkenmeM 6 kKB w BBIIE TEIIIOBBIX
JIEKTPOCTAHIINH, - AKTUBHOH MOIITHOCTH;

4) NMOBBIIIAIONINX BYXOOMOTOUYHBIX TPAHC(HOPMATOPOB JIEKTPOCTAHLMI - aKTUBHOM M PeaKTHBHON
MOIIHOCTH. B Llensx MoBhIMIAONIMX TPEXOOMOTOYHBIX TPAaHC(POPMATOPOB (MIIM aBTOTpaHCHOPMATOPOB
C UCIIOJIb30BaHUEM OOMOTKM HM3LIETO HAIPSDKEHHS) M3MEPEHHE aKTHBHOW M PEaKTUBHOW MOILIHOCTH
JIOJKHO MTPOU3BOAUTHCS CO CTOPOHBI CPEIHETO M HU3ILIETO HAMPSKEHUH.

Jast TparchopmaTopa, paboTaroniero B 0J0Ke ¢ TeHEpPaTOpPOM, N3MEPEHNE MOIIHOCTH CO CTOPOHEI
HU3ILIETO HaIlPsHKEHHS ClielyeT IPOU3BOIUTE B LIETIH TeHepaTopa;

5) moHmxatomux TpaHcopmaropos 220 kB 1 BbIlIE - aKTUBHOW M peakTUBHOH, HarpsbkeHueM 110-
150 xB - akTUBHOM MOIITHOCTH.

B uensx mNOHMKAOUIMX JBYXOOMOTOUYHBIX TpPaHC(HOPMATOPOB H3MEPEHHE MOIIHOCTU JOJDKHO
MIPOM3BOIUTHCSI CO CTOPOHBI HU3IIETO HANPSKECHUS, a B LEMAX IMOHIKAIMNX TPEXOOMOTOYHBIX
TpaHCc(OpMaTOPOB - CO CTOPOHBI CPEHETO U HUBIIETO HAPSKCHUH.

Ha moncranmmsix 110-220 kB 0e3 BeIKiIrOUaTeneld Ha CTOPOHE BEICIIETO HAINPsDKECHHS H3MEpPCHUE
MOIIHOCTH JONYCKaeTcs HE BBINONHATH. [Ipy 3TOM JOMKHBI TpeAycMaTpuBaTbcd MecTa Ul
MIPUCOETMTHEHHST KOHTPOJIBHBIX TTOKa3bIBAIOIIMX WIIN PETHCTPUPYIOMINX TPHOOPOB;



6) muHWi HanpsbkeHueM 110 kB u BbIle ¢ ABYCTOPOHHUM NHTaHUEM, a TaKXKe OOXOJHBIX
BBIKJIFOUATENIEN - aKTUBHOM U pEaKTUBHOMN MOILHOCTH;

7) Ha [OpYrMX 3JIE€MEHTax IMOACTAHIMH, IZe AT IMEPHOANYECKOr0 KOHTPOIS PEKHUMOB CETH
HEOOXOANMBI H3MEPEHHS NIEPETOKOB aKTHBHON M PEaKTHBHON MOIIHOCTH, TOJDKHA MPEAyCMaTpHBAThCS
BO3MOXKHOCTH IIPHCOEJMHEHNS] KOHTPOJILHBIX TTEPEHOCHBIX MTPUOOPOB.

1.6.14. Tlpn ycTaHOBKE LIMTOBBIX MOKA3bIBAIOIIMX NPUOOPOB B IIEMSAX, B KOTOPHIX HAIpaBICHUE
MOIIHOCTH MOXET M3MEHSTHCS, 3TH MPUOOPHI TOTKHBI UMETH JIBYCTOPOHHIOIO IIKAIY.

1.6.15. lomkHa IPOU3BOIUTHCS PETUCTPALH:

1) akTBHOI MOIIHOCTH TypOoreHepaTopoB (MomHOocTRI0 60 MBT 1 601€e);

2) cyMMapHOW MOITHOCTH 3JeKTpocTaHmii (MomHocThio 200 MBT 1 6omee).

M3MEPEHUWE YACTOTbI

1.6.16. 3MepeHue 4acTOThI JOJKHO MTPOU3BOJUTHCS:

1) Ha KaXX101 CeKIUH IIMH TeHePaTOPHOT0 HAIPSKECHNUS;

2) Ha Ka)XI0M TeHepaTope 0J0YHON TeITOBON MIIM aTOMHOM 3JIEKTPOCTAHIINNT;

3) Ha KaXIO# cucTeMe (CeKIIMH) IIIH BBICIIETO HAPSHKEHUS AIEKTPOCTAHITHIH;

4) B y311aX BOBMOXHOTO JEJIECHHUS 3HEPrOCUCTEMBI Ha HECHHXPOHHO Pa0OTaIOIINE JACTH.

1.6.17. Peructpariyist 4acTOTHI WIIM €€ OTKIJIOHEHUS OT 33/IaHHOTO 3HAYECHUSI JOJDKHA ITPOU3BOIUTHCS:

1) Ha snekTpocraHuusax MouHoctsio 200 MBT u Gosee;

2) Ha BIEKTPOCTAHLIUAX MOIHOCTBIO0 6 MBT 1 Oonee, paboTarouux H30JIMPOBAHHO.

1.6.18. AGOcomoTHas TMOTPEIIHOCTh PETUCTPUPYIONIMX YAaCTOTOMEPOB Ha JJIEKTPOCTAHITHSIX,
YYaCTBYIOIINX B PETYIIMPOBAaHUH MOIITHOCTH, TOJDKHA OBITH HE Oomee + 0,1 T,

MU3MEPEHUA TP CUHXPOHU3ALIUU

1.6.19. Ing u3MepeHuit Ipu TOUHOH (PYYHOH WIIH IOJTyaBTOMAaTHYECKOW) CHHXPOHM3AIMHU JOJDKHBI
MIpelyCMaTpyuBaThCsl CEAyIOUIMe MpuOOphl: JBa BOJBTMETpa (MM JIBOWHOH BOJBTMETp); [Ba
yacToToMepa (MU IBOMHON 4YacTOTOMED); CHHXPOHOCKOII.

PEI'’MCTPAIIUA SJIEKTPUYECKUX BEJIMYNH
B ABAPUWHBIX PEXKUMAX

1.6.20. Jlns aBTOMATHYECKOM PETUCTpPAllMM AaBAPHMHBIX IPOLECCOB B AIIEKTPUYECKOH YacTu
SHEProCUCTEMBI JOJDKHBI IIPETyCMaTPUBATHCSI aBTOMATHYECKUE OCLUILIOrpadBb.

PaccraHoBKy aBTOMaTH4eCKUX oclMIIIOrpad)oB Ha 00BEKTAX, a TAKXKE BHIOOP PErUCTPUPYEMBIX UMU
ANEKTPUYECKHUX ITapaMeTPOB, KaK IMPaBUIIO, CIEAYET IMPOU3BOANUTE B COOTBETCTBHUHU C PEKOMEHIALIUSIMH,
MIpUBEICHHBIMU B Tabm. 1.6.2 1 1.6.3.

Ilo cormacoBanmio ¢ 3HeprocucreMamu (palOHHBIMH SHEPIETHUCCKUMH YIPABICHUAMH) MOTYT
MIPEyCMaTpPUBAThCSl PETHCTPUPYIOIINE MPUOOpPHl C YCKOPEHHOHM 3ammchio mpu  aBapuu  (Juis
pPETUCTpAallUK BNEKTPUUYECKUX IapaMeTpPoB, HE KOHTPOJIMPYEMBIX C IIOMOIIBI0 aBTOMAaTHUYECKHX
ocuuiuiorpagos).

Ta0auna 1.6.2. PekoMeHnaanum no paccTaHOBKe ABTOMATHYECKHX
aBapUiiHbIX 0CUMJLIOrPad)0B HA 00bEKTAX IHEPIroOCUCTEM

Hanpsoxenue Cxema KonnyecTBo muHUiA, KonunuecTBo ycTaHaBIMBaeMbIxX
pacnpenenuTeabHOro | pacrpeneuTeIbHOro MOJIKJTFOYEHHBIX K ocmniorpados
ycrpoiicTBa, kKB yCTpOHCTBA CEKIIMH (CHCTEME IITHH)
pacnpeaenuTeabHoro
ycTpoiicTBa
750 JIrobas JIrob6oe Onua IS KaXKaou JIHHUH
(IpennoYTUTETHHO c 3aMHUChI0
MpeIaBapUitHOTO PEKUMA)
500 " OpnHa v 1Be OnmuH Ui Kaxnod JimHuK (0e3 3ammcu
MIpeIaBapUitHOTO PEeKUMa)
500 " Tpu wm 6oee [(0)14%151 s KaXKaou JIMTHUKA
(IpennoYTUTENBHO XOTS OBl Ha OJHOU W3
JUHUA C 3amuchio  IpegaBapUilHOroO
pexuma)




330 " OpHa He ycranaBnuBaercs
330 " J1Be uim Ooiee OmuH i kaxaod nuHUM (0e3 3ammcH
MpelaBapuifHOTO peKIMa)
220 C cekmmssvut i (OmHa wim e Ha|OowH I IBYX CEKIUH WU pabodmx
CHCTEMaMH MIMH  |K&KAYI0 CEKIHIO HIIU|CHCTEM IIMH (6e3 3aIHICH
pabodyio cHCTeMy IIUH |TIPEeJaBapHiHOTO PexnMa)

220 To xe Tpu wmm detslpe Ha|OAuH AN KOKIOH CEKIUU WU padoueit
KOKIYI0 CEKIUIO WJIH|CHCTEMBI IIH (6e3 3aIHCH
pabouyio cucTeMy IIMH |[IpeIaBapUHOTO PEKUMa)

220 " IIare wnum Oomee Ha|OmuH-ABa IS KaXIOH CEKUMH WA
KOKIyl0 CEeKIMIO WiIM|paboueil CcHCTeMbl IMIMH C  OJHHUM
pabouyio cHCTeMy IIMH |ITyCKOBBIM yCTpOHCTBOM (0e3 3ammcu

[IpeaBapuiHOTO peKuMa)
220 Honyropnas wmu | Tpu unu Gosee OpuH U1 TpeX-4eThIpex JMHAN W IS
MHOTI'OYTOJIbHHUK Kaka0i cucreMpl ImMH (6€3 3ammcu
MpeaBapuHHOTO peKuMa)
220 be3 Brikmrouateneit |OaHa wiu ABe He ycranasnuBaercs
220 kB unu ¢ onauM
BBIKJIIOYATENIEM
220 TpeyronpHuk, To xe Jomnyckaercs YCTaHOBKa OJIHOTO
YETHIPEXYTOJIbHHUK, aBTOMAaTHYECKOro ocuumiorpada, eciu
MOCTHK Ha TPOTUBOIOJIOKHBIX KOHIAX JIMHUMN
220 kB HET aBTOMAaTHYECKHUX
ociiorpaos

110 C cekmmsivut i (OmHA - TpU Ha Kaxnayro|OouH aIs OBYX CEKIUH Wid pabodmx

CUCTEMaMH IIMH  [CEeKIMI0 WM CHCTEMY|CHCTEM LIMH (6e3 3aIICH

IMH MpelaBapuifHOTO peKIMa)
110 C cekmmsivut i (Yetsipe - mects  Ha|OOWH U KaXIOW CEKIMU WK pabodei
CHCTEMaMH MIMH  |K&KAYI0 CEKIHIO HIIH|CHCTEMBI MIMH (6e3 3aIHCH

pabouyio cHCTeMy IINH |TIPEeJaBapHiHOTO PeXuMa)

110 C cexmmsavu i (Cemp  wim Oonee  Ha|OOWH Ui KaXIOW CEKIMU WK padodeit

CHCTEMaMH IIMH  [KaXIyl0 CEKIMIO0 WIIM|CHCTEeMbI IINH. JloIycKaeTcs yCTaHOBKa
pabouyio cHCTeMy IIMH |ABYX aBTOMAaTHYECKHX OCIHIIOrpadoB
Ui KaKAOM CeKuMu Wi pabodei
CHUCTEMBI LIUH (6e3 3aMncu
MpeaaBapUitHOTO PEKUMa)
110 Be3 BeikmtouaTeneit Ha|OxHa unu 18e He ycranaBnuBaercs
cropore 110 kB,
MOCTHK, TPEYTOJIbHHUK,
JETHIPEXYTOIbHUK
Tadauua 1.6.3. Pekomenaauuu no Bpi0opy 3/1eKTPUYECKUX IAPAMETPOB,
perucTpupyemMbiX aBTOMATUYECKUMH aBAPUIiHBIMU ocHUJLIOrpadamu
Hamnpsokenue [TapameTpsl, peKOMEHyeMbI€ JIIsl pETUCTPAaLud aBTOMATUYECKUMH
pacnpeneauTeasHoro ocuwiorpadamu
ycTpoiictBa, KB
750, 500, 330 @da3Hple HampsHKeHUs Tpex a3 suHuA. HampsbkeHme W TOK  HYJIEBOM
MOCTIeIOBATENbHOCTH THHUN. Toku AByX wiu Tpex (a3 muanil. Tok ycunurtens
MOILIHOCTH, TOK IIPHE€Ma BBICOKOYACTOTHOI'O NMPUEMONIEPENATYNKA U ITOI0KEHNE
KOHTAKTOB BBIXOJJHOTO IMPOMEKYTOUHOTO PEJI€ BHICOKOYACTOTHOM 3aIlIUTHI.

220, 110 @da3Hble HANPSHKEHUS U HAMPSDKEHHE HYJIEBOW IOCIENOBATENIBHOCTH CEKLIUU
unn paboyei cucTeMbl IIMH. TOKM HyJIEBOW IOCIEIOBATEIBHOCTH JIMHUM,
MIPUCOEAMHEHHBIX K CEKIIMU WU pabodeit cucteme muH. Da3Hble TOKH (IBYX
wm Tpex (¢a3) Hambojee OTBETCTBEHHBIX JWHWHA. TOKM mpuema
BBICOKOYACTOTHBIX IPHEMOTIepeaTIinKoB au(depeHInaIbHO-(Da3HbIX 3aIIuT
MEXCUCTEMHBIX JJMHUHU 3JIEKTPOIIEpeIauH.

1.6.21. Ha 51eKTpUYECKUX CTAHIMAX, NPHHAMICKAIIUX [OTPEOUTEII0 U HMMEIOIIUX CBSI3b C

SHEProcUcTeMon

(67oK-CcTaHIHX),

aBTOMAaTHYECKHE  aBapuiiHble  OCHWIUIOTpadbl  JTOJDKHBI

MIpeIyCMaTPUBATEC s Kakaoil cuctembl muH 110 kB u BeIme, depe3 KOTOpPBIE OCYIIECTBISETCS
CBSI3b C DHEPrOCHCTEMOH MO JHMHHAM 3JIEKTpoInepenadr. DTH OCHMILIOrpadpl, Kak MPaBUIIO, JOJDKHBI
perucTpupoBaTh HanpspkeHus (pasHble W HyJIEBOH IOCIIEOBATEIEHOCTH) COOTBETCTBYIOIEH CHCTEMBI




IIVMH, TOKH ((pa3HbIC U HYJICBOM MOCICIOBATEIBHOCTH) JIMHUH 3JICKTPONEPEIauH, CBA3BIBAIOIIUX OJIOK-
CTaHIIUIO C CUCTEMOM.

1.6.22. ns perucrpanuu ACUCTBHS YCTPOICTB MNPOTHBOABAPHMHON CHUCTEMHOH aBTOMAaTHKH
PEKOMEHAYETCS YCTAaHAaBIMBATH IOTIONHUTENBHBIE OcImuiorpadbel. PaccTaHOBKa TOMTOTHUTENBHBIX
ocumwuiorpadoB u BEIOOP PETHCTPUPYEMBIX UMH ITapaMETPOB JOJDKHEI MPEyCMATPUBATECS B TIPOCKTAX
MIPOTUBOABAPUHHON CHCTEMHON aBTOMATHKH.

1.6.23. s onpexnencuus mect nospexaeHuii Ha BJI 110 kB u BoImie pimHo# 601ee 20 KM JOTHKHBI
MPeayCMaTPUBATLCS PUKCUPYIOIINE TTPHOOPHI.

I'maBa 1.7
3A3EMJUIEHUE U 3AIHIUTHBIE MEPBI
SJEKTPOBE3OITACHOCTHU

YTBEPXJIEHO
MuHHCTEpCTBOM 3HEPIreTUKH
Poccuiickoit deneparu

[Tpuxkas ot 8 uromnst 2002 . Ne 204

Bsooumcs 6 oeticmeue
c 1 aunsaps 2003 a.

OobsacTe npumenennsi. TepMuHbI U onpeesIeHUst

1.7.1. Hacrosimast rnaBa IIpaBui pacmpocTpaHseTcss Ha BCE DJIEKTPOYCTAaHOBKHU MEPEMEHHOTO M
TTOCTOAHHOI'O TOKa HAIIPSHHYKEHUEM 110 1 kB u BeIlIE 1 COOCPIKUT O6H_H/Ie Tpe6OBaHI/I5l K UX 3a3€MJICHUIO U
3aIIUTe JIIOJeH U )KUBOTHBIX OT MOPAYKEHHS AIIEKTPUIECKAM TOKOM KaK B HOPMAJIEHOM PEXHUME PaOOTHI
AIEKTPOYCTAHOBKH, TaK M MPH TOBPEKICHUH N3OJISLIHH.

JononHuTtensHple TpeOOBaHMS IPUBEAEHBI B COOTBETCTBYIOIINX raBax [1YD.

1.7.2. DnekTpoycTaHOBKH B OTHOLIEHHH MEp JJIEKTPOOE30IacHOCTH pa3/IelisioTCsl Ha:

JJIEKTPOYCTAHOBKH HampspkeHHeM Bbiie 1 KB B ceTsix ¢ riryxo3a3zemJIeHHOH wid 3(QQeKTHBHO
3a3eMJICHHOW HeWTpaibio (cM. 1.2.16);

AIEKTPOYCTAHOBKM HAIIpsDKEHHWEM BhIIEe | KB B ceTsx ¢ M30MMpOBaHHON WM 3a3eMJICHHOW depes
JIyTOTACAIINN PEeaKTOp WM PE3UCTOP HEHTPAIIBIO;

INEKTPOYCTAHOBKY HaNpshkeHHeEM JI0 1 kB B ceTsX ¢ MIyx03a3eMJIEHHON HEUTPaNbIo;

3NEKTPOYCTAHOBKHU HampskeHueM J1o 1 kB B ceTsX ¢ U301upoBaHHOM HelTpalbio.

1.7.3. JIns 35eKTpoyCTaHOBOK HanpspKeHHeM 10 1 KB mpuHATHI caenyromye 0003HaYCHNU:

cucrtema TN - cucrema, B KOTOpPOM HEWTpaslb UCTOUYHUKA IHUTAHUS TIIyXO 3a3€MJIEHA, a OTKPBIThIE
MPOBOIAIINE YACTH DIIEKTPOYCTAaHOBKH IPHCOETMHEHBI K TIyX03a3eMJICHHOH HEHTpanmn HCTOYHHKA
ITOCPEICTBOM HYJICBBIX 3aIIUTHBIX POBOJIHUKOB;

.
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Puc. 1.7.1. Cucrema TN-C niepemenHoro (a) 1 nocTostHHOTO (6) ToKa. HyneBoit 3ammTHEIH 1
HYJIEBOHM pabO4Mii TPOBOAHUKH COBMELIECHBI B OJIHOM IIPOBOJJHUKE!
1 - 3a3eMiMTeNb HEWTpaIH (CpeHel TOUKN) UCTOYHUKA TUTAaHUS;
2 - OTKPBITBIE TPOBOASALINE YACTH; 3 - UCTOYHHMK UTAHUS TOCTOSHHOTO TOKa



cucrema ITN-C - cucrema TN, B KOTOpOW HYJIEBOM 3aIUTHBIN W HyJeBOWH pabodnii MPOBOIHUKU
COBMEIICHBI B OJJHOM ITPOBOJHHUKE HA BCEM €€ MpOoTsKkeHuu (puc. 1.7.1);

cucremMa TN-S - cucrema TN, B KOTOpOH HYJCBOH 3aIIUTHBIA M HYJICBOW pabodMii TPOBOTHUKU
pa3zderneHkl Ha BCeM ee MpoTsukeHnH (puc. 1.7.2);

cucremMa TN-C-S - cucrema TN, B KOTOpoH (YHKIMH HYJIEBOTO 3aIIUTHOTO M HYJIEBOTO pabodero
MIPOBOJTHUKOB COBMEIIIEHBI B OJTHOM IPOBOJHUKE B KAKOW-TO €€ YaCTH, HAauWHAast OT UCTOYHUKA TUTaHUS
(puc. 1.7.3);

cucremMa /T - cucremMa, B KOTOpPOW HEHUTpallb MCTOYHHMKA MUTAHUS HM30JIMPOBAaHA OT 3€MJIM WJIU
3a3eMJICHa dYepe3 IMpUOOpBl WIM YCTPOWCTBA, HMMEIOIIHE OOJNBIIOEC CONPOTHUBICHHE, a OTKPHITHIC
MIPOBO/ISAIINE YACTH HIIEKTPOYCTAHOBKH 3a3eMiieHs! (puc. 1.7.4);

cucremMa 77T - cucrema, B KOTOpOH HEWTpaJlb UCTOYHMKA IHUTAHUS TIIyXO 3a3€MJICHA, a OTKPBITHIC
MPOBOJAIINE YaCTH 3JEKTPOYCTAHOBKM 3a3€MJICHBI INPH IMOMOIIM 3a3eMIISIOIIEro yCTPOMCTBa,
AJIEKTPUYECKH HE3aBUCUMOTO OT TIIyX03a3eMJICHHON HeWTpany ucrounuka (puc. 1.7.5).

IlepBast 6ykBa - cOCTOSTHHE HEHTpaI NCTOYHUKA TUTAHNUS OTHOCUTENBHO 3E€MIIH:

T - 3a3emileHHas! HEUTpaJlb;

I - u30MpoBaHHas HEUTpAJIb.
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Puc. 1.7.2. Cucrema TN—S nepemMeHHOT0 (@) 1 IOCTOSIHHOTO (6) Toka. HyieBoii 3amuTHBIN 1
HYJICBOI pabouuii MPOBOIHUKH Pa3/ICICHBL:
1 - 3a3eMJIMTeNh HEUTPAIH UCTOYHUKA MIEPEMEHHOTO TOKA; /- - 3a3¢MJIUTENb BBIBOIA UCTOUYHUKA
ITOCTOSIHHOTO TOKa; /-2 - 3a3€MIIUTENIb CPEIHEH TOYKH UCTOYHHUKA TIOCTOSHHOI'O TOKA; 2 - OTKPBITHIC
MPOBOJISAIINE YaCTH; 3 - UCTOUYHHUK UTAHUS

Bropas-0ykBa - COCTOSIHHE OTKPBITHIX IPOBOMASIIIX YaCTEH OTHOCUTEILHO 3EMIIH:

T - OTKpBITBIC MPOBOJSIIME YACTH 3a3€MJICHBI, HE3aBHCUMO OT OTHOLICHHS K 3eMile HEeHTpau
WCTOYHMKA MMUTAHUS WM KaKOH-TMO0 TOYKY MUTAIOIIEH CETH;

N - OTKPBITBIC MPOBOJAANIME YaCTU HNPUCOCIAMHCHBI K rnyxo3a3eMneHH0171 HeﬁTpaI[H HUCTOYHHUKA
IUTaHUSA.

[ocnemyronre (mocime N) OYKBBI - COBMEIIECHHE B OJHOM MPOBOTHUKE I pa3fieicHue (QYHKIHN
HYJICBOrO paboy4ero 1 HyJIeBOro 3alIUTHOTO IPOBOJHUKOB!



S - HyneBo# pabounii (N) u HyneBoit 3amMTHEIN (PE) NPOBOIHUKY pPa3/ieIeHbI;
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Puc. 1.7.3. Cucrema TN-C-S nepeMeHHOTro0 (@) ¥ HOCTOSIHHOTO (0) ToKa. HyneBoii 3ainTHbIN 1
HYJICBO# pabOYHil MPOBOTHUKH COBMEIICHBI B OJTHOM IPOBOJHUKE B YACTU CHCTEMBI:
] — 3a3eMJIUTEIb HeﬁTpaHPI HUCTOYHHKA ICPEMCHHOI'O TOKA, 1-1 - 3a3eMIINTEIH BBIBOJIA HCTOYHHKA
MIOCTOSIHHOTO TOKA; /-2 - 3a3eMJINTEINb CpeIHEN TOYKH HCTOYHUKA IIOCTOSHHOTO TOKA; 2 - OTKPBITHIE
MPOBOJSIINE YaCTH, 3 - HICTOYHUK MUTAHUS

C - (yHKIUM HYIEBOTO 3AIMUTHOTO W HYJIEBOTO pa0oOdYero MPOBOJHUKOB COBMEIICHBI B OJHOM
npoBoHKKe (PEN-TIPOBOAHUK);

N - 7 - uyneBoii paGounii (HeHTPaNbHEIH) TIPOBOIHIK;

PE - 7- 3alIUTHBIA TPOBOJHUK (3a3¢MJISIOINIUI TPOBOJHUK, HYJICBOW 3allUTHEIA IMPOBOIHUK,
3aIIUTHBIN MPOBOJIHUK CHCTEMBI YPaBHUBAHUS TIOTCHIIUAJIOB);

PEN - £ - COBMeILIGHHEBII HYJIEBOH 3alMTHbII U HyIeBoil paGouHii MPOBOIHHKY.
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Puc. 1.7.4. Cucrema /T epeMeHHOTO (@) ¥ TOCTOSTHHOTO (6) ToKa. OTKPBITHIE POBOISIINE
YacTH 3JIEKTPOYCTaHOBKH 3a3eMiieHbl. HeliTpasib MCTOUHMKA IIUTAHUS U30JIMPOBAHA OT 3eMIIU
WM 3a3eMJICHA Yepe3 OO0JIbLIoe CONPOTUBIICHHE:

1 - compoTHBIICHHE 3a3eMIICHUS HEHTpaT HCTOYHUKA TUTAHMS (€CITH UMeeTcs); 2 — 3a3eMITUTEb;
3 — OTKPBITBIE IPOBOIAIIHE YACTH; 4 - 3a3eMJIAIOIIEE YCTPOUCTBO 3JIEKTPOYCTAaHOBKHY;

5 - NCTOYHMK NIUTaHUS

1.7.4. DOnexrpuueckas ceth ¢ 3G (HeKTUBHO 3a3eMJICHHOI HEWTpallblo - TpexdasHas dneKTpuyecKas
ceTh HanpshkeHneM Bbire 1 kB, B KoTopol Ko3pGUITMEHT 3aMbIKaHUs Ha 3eMITIO He TipeBbImact 1,4.

KoaddrmmenT 3aMpikanns Ha 3eMITI0 B TpeX(Pa3HOH IEKTPHIECKON CETH - OTHOIICHHE Pa3HOCTH
MOTEHLUAJIOB MEXIy HEMOBPEKACHHOH (a3oil M 3emiiell B TOUKE 3aMBIKaHHWS HAa 3EMIIIO APYroOil HIn
JIBYX ApYrux (a3 K pa3HOCTH ITOTEHINAJIOB MEXTy (a3oif 1 3eMiieil B 3TOH TOUKE /10 3aMBIKaHUSI.
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Puc. 1.7.5. Cucrema 7T nepeMeHHOTO (@) ¥ MOCTOSHHOTO (6) TOKa. OTKPBITHIE MPOBOISIINE YaCTH
ANIEKTPOYCTAHOBKH 3a3€MJICHBI ITPH TIOMOIIY 3a3EMJICHHS, DJIEKTPHUECKHA HE3aBUCUMOT'O OT
3a3eMJIUTEIS. HEUTpau:

1 - 33a3eMIIMTENh HEUTPaIN HCTOYHHIKA IEPEMEHHOT0 TOKa; /-/ - 3a3eMIINTENb BBIBOJIAa HCTOUYHHKA
TTOCTOSTHHOTO TOKa; /-2 — 3a3eMJINTENb CpeTHEH TOUKH NCTOYHHKA IIOCTOSIHHOTO TOKA; 2 - OTKPHITHIC
MPOBOJISIINE YACTH; 3 - 3a3€MIITEIb OTKPBITHIX IIPOBOJIINX YaCTeH 3JIEKTPOYCTAaHOBKH;

4 - ICTOYHUK NTUTAHUS



1.7.5. TI'myxoszazemyjeHHas HeWTpanb - HeWTpanb TpaHcdopmaTopa MIM TEHEpPaTopa,
MIPUCOEIMHEHHAsT HEMOCPEICTBEHHO K 3a3eMIIAIOIIEMY YCTPOUCTBY. I IyX03a3eMICHHBIM MOXKET OBITH
TaK)Xe BBIBOJ NCTOYHHMKA OJHO(A3HOTO IIEPEMEHHOT0 TOKA X TIOJIFOC HCTOYHHMKA TIOCTOSIHHOTO TOKA B
JIBYXIIPOBOJHBIX CETSIX, & TAKXKE CPEHSIA TOUKA B TPEXIIPOBOAHBIX CETSIX MOCTOSHHOTO TOKA.

1.7.6. N3onupoBaHHast HEUTPaJb - HEUTpaIb TpaHCPOpPMAaTOpa TN FeHepaTopa, HEMPHUCOSANHEHHAS
K 3a3eMJISIIOILIEMY YCTPOWCTBY MIIM NIPUCOEIMHEHHAs! K HEMY uepe3 00JIbIIoe CONPOTHBIECHHE TPHOOPOB
CUTHAJIM3AINH, U3MEPEHHUS, 3aIIUTHl U JPYTUX aHATOTUYHBIX UM YCTPOUCTB.

1.7.7. IlpoBoasiiast 4acTh - 9aCTh, KOTOPAs MOXKET MIPOBOIUTD AEKTPUIECKUI TOK.

1.7.8. TokoBenymast yacTh - MPOBOMIAS YACTh MIEKTPOYCTAHOBKH, HAXOIAIIAsICS B MPOIECCE €€
paboTel mox pabounM HampsHKEHHEM, B TOM YHWCIIE HYNIEeBOW paboumii mpoBogHuk (HO HEe PEN-
MIPOBOJTHHIK ).

1.7.9. OrtxkpeiTas mnpoBoifAllas 4YacTh - JOCTYNHAas IPUKOCHOBEHHIO MPOBOJAIIAs 4YacThb
JNEKTPOYCTAHOBKH, HOPMAJILHO HE HaxXOAAIIasicd MOJ HAMpsDKEHHEM, HO KOTOpas MOXKET OKa3aThCs
II0JT HAIIPSKEHUEM TIPH MTOBPEXXICHUN OCHOBHON M30JISIIHN.

1.7.10. CropoHHssT TPOBOASAIIAS YacThb - TMPOBOIMIIAS 4YacTh, HE SBISAIOMASACS YacThIO
IEKTPOYCTAHOBKH.
1.7.11. TlpsMoe NPUKOCHOBEHHE - DOJEKTPUYECKUH KOHTAKT JIOAEH WIM IKUBOTHBIX C

TOKOBEIYIIIMMU YaCTSIMH, HAXOAIIMMUCS TTOJT HATIPSIKCHIEM.

1.7.12. KocBeHHOE MTPUKOCHOBEHHE - AJCKTPHUCCKHI KOHTAKT JIFOJICH MM )KUBOTHBIX C OTKPHITHIMU
MIPOBOAAIINNUMHA YaCTAMU, OKa3aBIIMMUCA IO HAIIPSKCHUEM IIPU MOBPEKIACHUN U30JIALINN.

1.7.13. 3amuTa OT MPSIMOTO MPUKOCHOBEHWS - 3alllUTa I MPEIOTBPAIICHHS TMPUKOCHOBEHUS K
TOKOBEIYIIAM YaCTSIM, HaXOSIIUMCS TTOJ] HAIIPSKCHUEM.

1.7.14. 3ammra mpu KOCBEHHOM IPUKOCHOBEHHH - 3aIUTA OT IMOPAXKECHHUS MIEKTPUICCKAM TOKOM
IPU TPUKOCHOBCHWU K OTKPBITHIM IPOBOMSIINM 4YacTsAM, OKAa3aBIIMMCS TOJ HANPSIKCHUEM IPH
MTOBPEIKICHUN H30JISIIUH.

TCpMI/IH TMOBPEKACHUC U30JIALUU CICAYCT MIOHUMATh KaK €AUHCTBCHHOC MMOBPEKACHUEC U30IANU.

1.7.15. 3azemnuTens - MPOBOAAIIAS YacTh HJIM COBOKYITHOCTH COCOMHEHHBIX MEXAY COOOH
MIPOBOIAIINX YacTeH, HAXOIAMINXCS B MIIEKTPUISCKOM KOHTAKTE C 3eMJICH HEMOCPEICTBEHHO MITH Yepes
MIPOMEKYTOUHYIO TIPOBOAIIYIO CPENY.

1.7.16. UckycCcTBEHHBI 3a3eMHUTENb - 3a3€MJIUTENb, CHELHAIbHO BBIMOJHSAEMBIA ISl LieTei
3a3eMJICHHUSI.

1.7.17. EcTecTBeHHBIH 3a3eMJIUTENIb - CTOPOHHSAA NPOBOZSIIIAS YacTh, HaxoAsdmasca B
JNEKTPUYECKOM KOHTAaKTE C 3eMJIeHl HEMOCPEACTBEHHO WM dYepe3 MPOMEKYTOYHYIO IMPOBOISIIYIO
cpeny, UCIobp3yeMast IS Teiel 3a3eMIICHUSI.

1.7.18. 3a3emustommid MPOBOJHUK - IMPOBOJHUK, COCOMHSIONIMNA 3a3eMILIEMYI0 9acTh (TOYKY) C
3a3eMITUTEIIEM.

1.7.19. 3azemuiisitoniiee YCTPONCTBO - COBOKYITHOCTD 3a3€MJIMTENS M 3a3€MIISIOIIUX TPOBOHUKOB.

1.7.20. 3oHa HyJEeBOrO MOTEHIMANA (OTHOCUTENbHAS 3eMJIs1) - YAaCTh 3€MJIH, HaXOJIAIIasICsI BHE 30HbI
BIIFSTHUSL KAKOT'O-JIN0O0 3a3€MITUTEISL, DIICKTPUIECKUI MTOTEHIHA KOTOPOI IPHHUMAETCS paBHBIM HYIIIO.

1.7.21. 3onHa pactekanus (JIOKaIbHAs 3€MJIST) - 30HA 3eMIIM MEKIY 3a3EMIIMTENIEM W 30HOH HyJIEBOTO
MTOTEHIINANA.

TepMuH 3emis1, KCIIONIB3YEMEBIH B TJIaBE, CICAYET TOHUMATh KaK 3¢MIIS B 30HE PACTCKaHUS.

1.7.22. 3aMplkaHuEe Ha 3€MJII0 - CIy4alHBIA O3JEKTPUUECKHM KOHTAaKT MEXIy TOKOBETYIIMMHU
YacTsAMU, HAXOJAIIMMUCA IO HAIPSKCHUEM, U 3eMJIeH.

1.7.23. HanpspkeHrne Ha 3a3eMIIIONIEM YCTPOMCTBE - HANpsDKCHHE, BOSHHUKAIONIEE MPU CTEKAHUU
TOKa C 3a3eMJIMTEN] B 3EMIIF0 MEXIy TOYKOM BBOZA TOKa B 3a3eMIIMTENIF M 30HOH HYIEBOTO
MTOTEHIINANA.

1.7.24. HanpsbkeHue NPUKOCHOBEHHUS - HANpPSHKEHHUE MEXKIY JBYMsI MPOBOJSLIMMH YacTSIMH MU
MEXKIy TPOBOSIICH YacThIO M 3eMJICH NPU OJHOBPEMCHHOM IMPHKOCHOBCHHM K HHM YEIOBEKA FLUTH
JKHUBOTHOTI'O.

OxngaeMoe HampsDKeHHE NPHUKOCHOBEHHUS - HaIpsDKEHHE MEXAY OJHOBPEMEHHO JOCTYITHBIMHU
TIPUKOCHOBEHHIO MTPOBOAIIAMHE YacTAMH, KOTJa YeJIOBEK WM )KHBOTHOE X HE KacaeTcs.

1.7.25. HanpspkeHue miara - HamnpspKeHHE MEXAy IBYMsI TOUYKaMHM Ha IOBEPXHOCTH 3€MIIM, Ha
paccrostHAM 1 M OJTHA OT IPYTOii, KOTOPOE MPHUHUMAETCS PABHBIM JUTHHE IIara Y4eIOBeKa.

1.7.26. ComnpoTuBieHHE 3a3eMIISIIOIIETO YCTPOICTBA - OTHOIIIEHUE HANPSHKEHHs Ha 3a3eMJISIONIEM
YCTPOICTBE K TOKY, CTEKAIOLIEMY C 3a3€MIIUTENS B 3eMITIO.

1.7.27. DKBUBaJIIEHTHOE YAEIHHOE CONMPOTHBRIICHNE 3eMJIH C HEOJAHOPOTHON CTPYKTYpPOH - yaAeIbHOE
3JEKTPUYECKOE CONPOTHUBICHUE 3E€MJIM C OJHOPOAHOM CTPYKTYpOH, B KOTOPOM COIPOTHUBIICHHE
3a3eMJISIOIIETO YCTPOHCTBA UMEET TO JKe 3HAUCHHE, YTO U B 3eMJIe C HEOJHOPOTHON CTPYKTYpPOI.



TepMuH ynensHOE CONPOTUBICHUE, HCIOIB3YEMBIH B TIJaBe JUId 3€MJIM C HEOAHOPOJHOU
CTPYKTYpOH, ClieyeT IOHUMaTh KaK SKBHBAJIEHTHOE YIEJIbHOE COIPOTHUBRIICHHE.

1.7.28. 3azemiieHue - MpeAHAMEPEHHOE JJIEKTPHUYECKOE COCAMHEHHE KaKOH-THOO TOYKH CETH,
AEKTPOYCTAHOBKH HIIH 000PYIOBAHUS C 3a3EMIISIONIIM YCTPONCTBOM.

1.7.29. 3ammTHOE 3a3eMIICHHE - 3a3EMJICHHE, BEITIONHAEMOE B IEJSIX 3JIEKTPOOEC30MACHOCTH.

1.7.30. Pabouce ((pyHKIMOHATBHOE) 3a3€MIICHHE - 3a3¢MJICHUE TOYKH WM TOYECK TOKOBEIYIIHX
YacTel HJIEKTPOYCTAHOBKH, BBIIOJNHSEMOE Ul o0ecrieueHns: paboThl 3JIEKTPOYCTAaHOBKH (HE B LEJAX
3NEeKTPOOE30IaCHOCTH).

1.7.31. 3amuTHOE 3aHYJIEHHE B 3JEKTPOYCTAHOBKAaxX HampspkeHWeM 10 1 kB - mpemmamepenHoe
COEMHEHUE OTKPBITHIX MPOBOASAIIMNX YacTell C TIyX03a3eMJICHHOW HEHTpalbio TeHepaTtopa Wi
TpaHchopMaTopa B CETAX TPex(a3zHOIO TOKA, C TIIYX03a3eMJICHHBIM BEIBOJOM MCTOYHHKA OJTHO(A3ZHOTO
TOKa, C 3a3€MJICHHOW TOYKOH HCTOYHMKA B CETSAX IIOCTOSHHOTO TOKa, BBIMOJHSEMOE B LEIAX
AIIEKTPOOE30IIaCHOCTH.

1.7.32. VpaBHUBaHUE TMOTEHIIMAJIOB - OJJICKTPUYECKOE COCAUMHEHHE MPOBOIALIMX YacTed Jist
JTOCTHDKEHHS PABEHCTBA WX MOTCHIINAIIOB.

3ammMTHOE ypaBHMBAHWE NOTCHIHAIOB - YpaBHUBAHWE NOTCHIHAIIOB, BBITIOIHAEMOE B IIEJIIX
ANEKTPOOE30IacCHOCTH.

TepMuH ypaBHHUBaHHC MMOTCHIIUANIOB, MCIIONB3YEMBId B TJIaBE, CIICAYEeT MOHUMATh KakK 3alllUTHOC
ypaBHUBaHHUE OTEHIMAIOB.

1.7.33. BelpaBHHBaHHE [TOTEHIMATIOB - CHUKEHUE PAa3HOCTH MOTEHIMAIOB (IIIArOBOTO HANPSKEHIS)
Ha TIOBEPXHOCTH 3€MJIM WM T0Ja TPH IIOMOIIN 3aIIUTHBIX MPOBOJHHUKOB, IPOJIOKCHHBIX B 3eMJE, B
MOy WJIM HAa WX IOBEPXHOCTH M IPHCOCTUHEHHBIX K 3a3eMIIMIONIEMY YCTPOMCTBY, WIH IyTeM
MIPUMEHEHUS CIICIUATBHBIX TTOKPBITHIA 3EMIIH.

1.7.34. 3ammtHeli (PE) TpOBOAHMK - TIPOBOJHMK, NpEeIHAa3HAUYEHHBIH Ui Iiejeid
AIIEKTPOOE30IIaACHOCTH.

3aIUTHBIA 3a3eMIISIOIIUN TMPOBOIHUK- 3aIIUTHBIA MPOBOJHKK, MPEAHA3HAYEHHBIN IS 3aIIUTHOTO
3a3eMJICHHUSI.

3amuTHEI TPOBOJHUK YpPaBHUBAHUS MOTCHIMAJIOB - 3AIIWTHBIN IPOBOAHHWK, MpeIHA3HAYCHHBIN
JUTSA 3aIlIUTHOTO YpaBHUBAHUS TIOTCHIINAIIOB.

HyneBoil 3amuTHBIM MPOBOAHMK - 3alIUTHBIA TMPOBOJHUK B 3JEKTpoycTaHOBKax 10 1 kB,
Npe/Ha3HAYEeHHBIH JUIsI TPUCOCIUHEHUS! OTKPBITBHIX TPOBOAALIMX 4YacTed K TIIyX03a3eMJICHHOW
HEWTpPaJIM NCTOUYHHUKA TTUTAHUSL.

1.7.35. HyneBoi#i pabounii (HeHTpanbHbINH) TPOBOAHUK (N) — HMPOBOAHUK B AIIEKTPOYCTaHOBKAX JI0
1 kB, nmpenHa3HayeHHBIH [UIsI TUTAHUS DJEKTPONPUEMHUKOB M COECIUHEHHBIA € IIIyX03a3€MJICHHOU
HEHTpasplo TeHepaTopa WIH TpaHCPopMaropa B CETIX TPeXx(Pa3sHOro TOKa, C TIIYX03a3eMIICHHBIM
BBIBOJIOM HCTOYHHMKA OAHO(A3HOrO TOKa, C TJIyX03a3€MJICHHOW TOYKOM HCTOYHHMKAa B CETIX
MTOCTOSIHHOTO TOKA.

1.7.36. CoBMelleHHbIE HYJIEBOH 3alUTHBIA U HyJIeBOM padbounii (PEN) MIPOBOAHUKH - TPOBOIHUKH
B JJIGKTPOYCTAaHOBKaxX HampsokeHHeM a0 | kB, coBmemaronme (QyHKIMH HYJIEBOTO 3aIIUTHOTO M
HYJIEBOTO pabodero MpoBOTHUKOB.

1.7.37. I'naBHas 3a3emJjsifolias MIMHA - IIMHA, SBJSIOLIASCS YacThIO 3a3€MILSIIOIIETO YCTpPOICTBa
JIEKTPOYCTaHOBKM 10 | KB U mpemaHazHaueHHas Ul NPHUCOCIMHEHHS HECKOJBKHX INPOBOIAHUKOB C
L[EJIBIO 3a3€MJICHUS U YPAaBHUBAHMS OTCHIIUAIOB.

1.7.38. 3amuTHOE aBTOMATHYECKOE OTKIIOUEHHE NMUTAHUSA - aBTOMATHYECKOE pPa3MbIKaHHE IeTH
OJTHOTO WJIM HECKOJBKUX (ha3HBIX TIPOBOAHUKOB (M, €CIIH TpedyeTcs, HylieBoro pabodero mpoBOJHHKA),
BEITTOJTHAEMOE B IEJAX JIEKTPOOE30MacCHOCTH.

TepMuH aBTOMaTHYECKOE OTKIIOYCHUE NMUTAHWS, WCIONB3YeMBI B TIaBe, CIEAYET IMOHUMATh Kak
3aIIMTHOE aBTOMAaTHYECKOE OTKIIIOYEHHE TIHTaHUsL.

1.7.39. OcHOBHasi M3OJIAIMS - M30JIAIUS TOKOBEMYIIMX YACTCH, 0OCCICUMBAIOIIAS B TOM YHCIIEC
3aIIUTY OT HPSIMOTO ITPUKOCHOBEHUSI.

1.7.40. omonHUTETbHAS U3OJAIMA - HE3aBHUCUMAas M30JLALHUS B MJIEKTPOYCTAHOBKAX HAIPSDKCHHEM
mo 1 kB, BemmomHseMas IOMOJHHUTEIFHO K OCHOBHOW W3OJSIIMU IS 3alIATHI NIPH KOCBEHHOM
MIPUKOCHOBCHHH.

1.7.41. [IBoitHast M30JIs1Us - U30JISILKS B DIEKTPOYCTAaHOBKAX HampshkeHueM 1o 1 kB, coctosmas u3
OCHOBHOMU U JTOTIOJTHUTEIBHON U3O0JISIUI.

1.7.42. VYcuneHHas wW301ALMSA - M30LMA B DJIEKTPOYCTAaHOBKAX HampspkeHHeM 10 1 kB,
obecrieynBaromas CTENEHb 3aIIUTHl OT MOPAKEHUS DJICKTPUUYECKUM TOKOM, PAaBHOICHHYIO BOMHOM
H3O0JIAIAH.



1.7.43. Ceepxuuskoe (mamoe) Hampsbkenne (CHH) - Hampsbkenue, He mpesbimatoniee 50 B
nepemerHoro u 120 B mocrosHHOTO TOKA.

1.7.44. PasnenutenpHBIA TpaHchopMarop - TpaHchopMmarop, IMEepBHYHAS OOMOTKAa KOTOPOTO
OT[IeNIeHa OT BTOPHYHBIX 0OMOTOK IIPH ITOMOIIN 3AIMATHOTO JIEKTPHYECKOTO Pa3IeIIeHIS IeTeH.

1.7.45. be3omacHBIi pa3NeNUTENBHBIN TpaHCHOPMATOp - Pa3IeIUTENBHBIA TpaHCPOpPMATOpP,
MIpeHA3HAYCHHBIN JIJIS TUTAHUS [IETICH CBEPXHHU3KIM HAIPSHKCHUCM.

1.7.46. 3ammTHBIN 3KpaH - TPOBOJALINI IKpaH, NpeAHa3HAUEHHBINA JJIs1 OT/IENCHHUS DJIEKTPUUECKOM
LEMU W/UITY IPOBOJHMKOB OT TOKOBEYIMX YacTel APYTHX LEereH.

1.7.47. 3amuTHOE NIEKTPUUECKOE pa3lIeIeHNUe TeNel - OTIAeNeHNUEe OJHON DIIEKTPHUYECKOHN IeTH OT
JIPYTHX LIETIeN B DJIEKTPOYCTAHOBKAX HANpspKeHHeM A0 1 kB ¢ moMombto:

JIBOMHOM H3OJISIIIHH;

OCHOBHOH M30JISIIMY U 3aLLIUTHOTO KPaHa;

YCUJIEHHOW U3O0JIALINY.

1.7.48. HenpoBoasmue (M30JIUPYIOIMINE) TOMENICHUS, 30HBI, IUIOMIAJKA - TOMEIICHHUs, 30HBI,
IUTOIIAAKH, B KOTOPBHIX (Ha KOTOPBIX) 3aIlUTa IPH KOCBEHHOM IPHKOCHOBEHHH OOECIIE€YMBACTCS
BBICOKHM COIPOTHBIICHUEM T10JIa U CTE€H M B KOTOPBIX OTCYTCTBYIOT 3a3€MIICHHEIE ITPOBOIAIINE YACTH.

OO6mme TpedoBanus

1.7.49. TokoBenymue 4acTH AJIEKTPOYCTAHOBKM HE JIOJDKHBI OBITH JOCTYIHBI ISl CIy4alHOTO
MIPUKOCHOBEHMS], a JOCTYIHbIE IPUKOCHOBEHUIO OTKPBITHIE U CTOPOHHHE IPOBOJAIIME YacTU He
JIOJDKHBI HAXOAUTHCS I0JI HANpPsDKEHHEM, IPEeACTaBJISIONIMM OMACHOCTh MOPAXEHUS AJICKTPUUYECKUM
TOKOM KaK B HOPMaJIBHOM peKUME pabOoThI 3IEKTPOYCTAHOBKH, TAaK M IIPHU MOBPEKICHUH U30JIAIIUH.

1.7.50. st 3amuThl OT MOPAKEHUS HIEKTPUIECKAM TOKOM B HOPMAJIBHOM PEXHMME JOJKHBI OBITh
NPUMEHEHBl 10 OTAENBPHOCTH WM B COYCTAaHHM CIEAYIOIIHE MEphl 3aIlUTHl OT MPSMOTO
MPUKOCHOBEHHUS:

OCHOBHAs U30JISI1IMS TOKOBETYIIUX YacTeil;

OTpaKJeHHS U 000JIOUKH;

yCTaHOBKa 6aphepoB;

pa3MelIeHe BHE 30HBI 10CATaeMOCTH;

MIPUMEHEHNE CBEPXHU3KOTO (MaJIOr0) HANPSHKCHUSL.

JUist TOMOMHUTENBHON 3allUThl OT MPSMOT0 MPUKOCHOBEHHUS B IEKTPOYCTAHOBKAX HANpPSKEHHEM
1o 1 xB, npu nanmmuuu TpeboBaHuid Apyrux raas [1YD, cnexyeT mpUMEHSTh YCTpOMCTBa 3alUTHOTO
otkirodeHus (Y30) ¢ HOMUHATIBHBIM OTKJIFOYAOIIUM TU(PepeHIINATEHBIM TOKOM He Oosiee 30 MA.

1.7.51. JIns 3ammThl OT MOPaKEHHS SJICKTPUYECKAM TOKOM B CIydae TMOBPEXKICHHS H3OJSAINU
JIOJDKHBI OBITh NIPUMEHEHBI 10 OTACIBHOCTH WM B COYETAaHWUH CIEAYIOIIHME MEphl 3alIUThl MpPU
KOCBEHHOM IPUKOCHOBEHHUH:

3alIUTHOE 3a3EMJICHUE;

aBTOMAaTHYECKOE OTK/IIOUCHHUE ITUTaHUS;

ypaBHUBaHHUE NTOTEHIINAJIOB;

BBIPAaBHUBAHNE TTOTECHINAJIOB;

JBOIHAS MJIM YCHUIICHHAS H30JISIINS;

CBEpPXHH3KOE (MaJIoe) HaIpsKEeHHE;

3aIIUTHOE MIEKTPUUECKOE Pa3ACICHUE LEel;

W30JIMPYIOIIKE (HEPOBOISIIIE) TOMEIEHHUS, 30HBI, TIOIIA/IKH.

1.7.52. Mepsl 3alUTHl OT NOPaKCHHUS MIEKTPUIECKUM TOKOM JOJDKHBI OBITH MPEIYCMOTpPEHBI B
ANEKTPOYCTAHOBKE MJIM €€ YaCTH JHOO MPUMEHEHB! K OTACNbHBIM JIEKTPONPHEMHUKAM U MOTYT OBITH
peannu30oBaHBl IIPU  H3TOTOBICHHHM  3JJIEKTPOOOOpYyZOBaHMSA, MO0 B  Tpolecce  MOHTaxa
JIEKTPOYCTAHOBKH, THO0 B 000UX CITydasx.

[Ipumenenne nByx u Oosee Mep 3alIUTHI B MJIEKTPOYCTAHOBKE HE JIOJDKHO OKA3bIBATH B3aMMHOTO
BJIMSIHMS, CHIDKAIOMIETro 3 (EeKTUBHOCT KaXK/IOW U3 HUX.

1.7.53. 3amuTy npy KOCBEHHOM IPHUKOCHOBEHUH CIIEAYET BBINOJHATH BO BCEX CIydasiX, €CIH
HaTpspKEeHHE B AJIeKTpoycTaHoBke npesbimaeT 50 B nepementoro u 120 B mocTosHHOTO TOKA.

B momemeHuAX C TOBBIMICHHOH ONACHOCTHIO, OCOOO OMACHBIX M B HAPYXHBIX YCTaHOBKax
BBINIOJTHEHHWE 3alUTHl NMPH KOCBEHHOM IPHKOCHOBEHHHM MOXXET MOTpedoBaThcs HpH Oosiee HU3KUX
HanpspKeHUsX, HanpuMep, 25 B nepemennoro n 60 B nocrosHHOro Toka i 12 B nepemennoro u 30
B nocrostHHOTO TOKa PY HAJTMYMK TPEOOBAHNI COOTBETCTBYIOIMUX TIiaB [1YD.

3ammTa OT NPSIMOTO MTPUKOCHOBEHHUSI HE TPEOYETCs, €CIIH JIEKTPOOOOPYAOBaHUE HAXOJUTCS B 30HE
CHCTEeMbl YpaBHHBAHMWS MOTEHLMAJIOB, a HauOoJsiblllee pabodee HampspDkeHHE He mpeBbimaer 25 B



nepemeHHoro wim 60 B mocTosHHOrO TOKa B NMOMENICHUSX Oe3 IMOBBINIEHHOH omacHocTH U 6 B
MIepeMEHHOT0 WK 15 B MOCTOSHHOTO TOKa - BO BCEX CIyJasx.

Ilpumeuanne. 31ech M Jajee B IVIaBE HAlpSDKEHHE NEPEMEHHOTO TOKA O3HAYAeT CPEeJHEKBaIpaTHYHOE
3HAYEHHE HANpPSDKEHHUS MEPEMEHHOTO TOKA; HANpPSOKCHHE MOCTOSHHOTO TOKa — HANPSDKEHHE MOCTOSHHOTO MM
BBINIPSIMIICHHOTO TOKA C COfiepKaHueM Myibcanunii He 06osee 10 % OT cpeHeKBaApaTHIHOTO 3HAYCHHSI.

1.7.54. Jlns 3a3eMiyieHUS] 3JEKTPOYCTAaHOBOK MOTYT OBITH HCIIOJIb30BAHBI HMCKYCCTBEHHBIE U
€CTECTBEHHBIE 3a3eMJIMTENU. Ecnu Impu MCIONB30BaHUM €CTECTBEHHBIX 3a3€MIINTENCH CONpPOTUBIIECHHE
3a3eMJIIOIMX YCTPOMCTB WM HaNpsDKEHHE MPUKOCHOBEHMS MMEET JOIyCTUMOE 3HaueHHe, a Takxke
obecrieunBalOTC HOPMHUPOBAaHHBIC 3HAYCHHS HANPSKCHWS Ha 3a3eMIDIIONIEM  YCTPOIHCTBE U
JIONYCTUMBIE TIJIOTHOCTH TOKOB B €CTECTBEHHBIX 3a3CMIIMTEISIX, BBINOJHEHHE HCKYCCTBEHHBIX
3a3eMIIMTENEH B AIEKTpoycTaHOBKax 10 | kB He oOsBarensHO. Vcmonb3oBaHME €CTECTBEHHBIX
3a3eMIMTENENd B KauecTBE OJJIEMEHTOB 3a3¢MISIOIIMX YCTPOMCTB HE JOKHO NPUBOIUTH K HUX
MIOBPEXJICHUIO TIPH MPOTEKaHWH 110 HUM TOKOB KOPOTKOTO 3aMBIKAHMS WJIM K HapyIICHHIO PabOoTHI
YCTPOICTB, C KOTOPBIMHU OHU CBS3aHBI.

1.7.55. JHnsa 3a3emyieHHs B DJCKTPOYCTAHOBKAX pa3HBIX Ha3HAUCHWA W HaANPSHKEHUH,
TEPPUTOPUANIBHO COMIKEHHBIX, CIENyeT, Kak MpPaBWIO, IPUMEHSATh OIHO OOIIee 3a3eMIIolee
YCTPOMCTBO.

3asemsIoliee yCTPOUCTBO, UCIIONIB3YEMOE JUIS 3a3€MIIEHHUS DIIEKTPOYCTaHOBOK OJTHOTO MIIM Pa3HBIX
Ha3HAYeHWH M HaNpsHDKEHHWH, JOJDKHO YIIOBJIETBOPSITH BCEM TpPEOOBAHUSIM, IPEABSIBISEMBIM K
3a3eMJICHHIO 3THUX 3JIEKTPOYCTAHOBOK: 3aIIUTHl JIOJEH OT MOpPaKEHHUs MIEKTPUYECKHM TOKOM IpH
MOBPEXJICHUN W3OJISALUH, YCIOBHSM PEKHMOB DPabOThI CETEH, 3alUThl AJIEKTPOOOOPYAOBAHUS OT
MIEpEHANPSDKEHNS | T. 1. B TEUEHUE BCETO TIEPHO/Ia IKCIUTyaTaluH.

B mepByio odepenp OODKHBI OBITH COONIONCHBI TPEOOBAHUS, NPENBSIBISEMBIC K 3alUTHOMY
3a3€MJICHUIO.

3a3eMJIsIoIKe YCTPOUCTBA 3alUTHOIO 3a3€MJICHUS DJIEKTPOYCTAaHOBOK 3JaHUN M COOPYKEHHH U
MOJIHME3alUThl 2-H u 3-if KaTeropuil 3TUX 37JaHUN U COOPYKEHUH, KaK IMpPaBUIIO, JTODKHBI OBITH
o0ImuMH.

IIpn BBIMOMHEHNM OTAEIBHOTO (HE3aBHCHMOTO) 3a3eMIMTEN JI1 pabodyero 3a3eMIeHUs 0
YCIOBHAM pabOTHl MH()OPMALMOHHOTO WM APYroro YyBCTBHUTEIBHOTO K BO3JACHCTBHIO ITOMEX
000pyIOBaHMS JIOIDKHBI OBITH HNPUHATHI CIEHHATBHBIC MEPHI 3alIUTHl OT MOPAXKEHHS SJIEKTPHUECKUM
TOKOM, HCKJIIOUAIOIIME OJHOBPEMEHHOE NPUKOCHOBEHHE K YacTsAM, KOTOpPble MOTYT OKa3aThCsl IOJ
OMAacHON Pa3HOCTHIO MOTEHIIMANIOB MTPH MOBPEKACHUH H3OJIALHH.

Jns  oO0benuHeHHs 3a3eMIIIIOIIMX YCTPOWCTB Pa3HBIX 3JIEKTPOYCTAHOBOK B OAHO oOriee
3a3eMIISIIOIIEE YCTPOMCTBO MOTYT OBITH HCIIOJIB30BAaHBI €CTECTBEHHBIE 1 HCKYCCTBEHHBIE 3a3EMIISIOIINE
MIPOBOIHUKH. VX 4HCIIO HOMKHO OBITH HE MEHEE JIBYX.

1.7.56. TpeOyemble 3Ha4YCHUS] HANpPSDKEHUH NPUKOCHOBEHUS W COMPOTHBIICHUS 3a3eMIISIOIINX
YCTPOHCTB TPH CTEKAaHWWM C HUX TOKOB 3aMBbIKaHHMs Ha 3€MJII0O M TOKOB YTEUKH MJOJDKHBI OBITH
oOecrieueHbI npy HarnboJiee HEOIArOMPUATHBIX YCIOBHSIX B JIFO00OC BpeMst rojia.

[Ipu ompeneneHUH CONPOTUBIEHHUS  3a3eMIIMIONINX  YCTPOHCTB  JOMKHBI  OBITH  YYTEHBI
HCKYCCTBEHHBIE I €CTECTBEHHBIE 3a3€MIIUTEINN.

[Ipn onpeneneHny yaeapbHOTO COMPOTHBICHUS 3€MJIM B KAUECTBE PACUETHOTO CIlIEIyeT MPUHUMATh
€ro ce30HHOE 3HAUYCHHE, COOTBETCTBYIOIIEEe HanboIiee HeOIAropUATHEIM YCIIOBHSIM.

3a3eMISIIOIIME YCTPOWCTBA JIOJDKHBI OBITh MEXaHWYECKH MPOYHBIMU, TEPMUYECKH U JTUHAMHYECKU
CTOMKHMMH K TOKaM 3aMbIKaHUS Ha 3€MITIO.

1.7.57. DnexkTpoyCTaHOBKH HampspkeHHeM 10 | kB KuiIbIX, OOIIEeCTBEHHBIX U TPOMBIIUICHHBIX
3MaHUI ¥ HApYKHBIX YCTAHOBOK IOJDKHBI, KaK IPAaBWIIO, IOIy4aTh IIMTaHHE OT HCTOYHHKA C
[JIyX03a3€MJIEHHOM HEUTPaIblO ¢ IPUMEHEHUEM cUCTEMBI TN.

JUis 3aluThl OT MOPaXKEHUS 3AEKTPUUECKUM TOKOM IPU KOCBEHHOM INPHUKOCHOBEHHM B TaKHX
JIEKTPOYCTAHOBKAX JOJDKHO OBITH BHIOJHEHO aBTOMAaTHYECKOE OTKIIFOUSHUE MMUTAHHUS B COOTBETCTBUU
¢ 1.7.78-1.7.79.

TpeboBanust x BeIOOpY cucreM IN-C, TN-S, TN-C-S mni KOHKPETHBIX AIIEKTPOYCTaHOBOK
IIPUBEJICHBI B COOTBETCTBYIONINX IaBax [Ipasui.

1.7.58. TlutaHue 371E€KTPOYCTAHOBOK HampsbkeHHMEM 10 1 kB mepeMeHHOro Toka OT MCTOYHHKA C
H30JIUPOBAHHOM HEWTpanbl0 ¢ NMPUMEHEHHEM CUCTeMBl /7 cIemyeT BBINONHATh, KaK MPaBHIO, MPH
HEIOMYCTUMOCTH TIepephlBa MUTAHUS MpPU MEPBOM 3aMBIKAHUM Ha 3€MJII0 WIH Ha OTKpPBITHIE
MIPOBOJIAIINE YACTH, CB3aHHBIC C CUCTEMON YpaBHUBaHMA IOTEHIHAJIOB. B Takux anekTpoycTaHOBKaxX
JUISl 3aIUThl TP KOCBEHHOM MPUKOCHOBEHUH IPU TEPBOM 3aMbIKAaHWU HAa 3EMIIIO JOJDKHO OBITh



BBINOJIHEHO 3all[UTHOE 3a3€MJICHHE B COYETaHUM C KOHTPOJIEM M30JIALUHU CeTH WM npuMeHeHs! Y30 c
HOMHHAJIBHBIM OTKIIIOHatoIM  nuddepenunansupiv  Tokom He Oonee 30 MA. Ilpu  aBoitHOM
3aMBIKAaHMM Ha 3€MII0 JIOJDKHO OBITh BBINOJHEHO aBTOMATHYECKOE OTKIIOUCHHUE IUTAHHUA B
cootBeTcTBHH C 1.7.81.

1.7.59. Tlutanue 37€KTPOYCTAaHOBOK HampspkeHueM 10 1 kB oT ucTouHMKa ¢ riyX03a3eMIIEHHOU
HEWTPAIBI0 W C 3a3eMJICHHEM OTKPBITHIX NPOBOISINMX YacTed IpH ITOMOIIM 3a3eMIIMTENS, HE
MIPUCOETMHEHHOT0 K HeWTpamu (cucrema 717), momyckaeTcs TOJBKO B TEX CIIy4asxX, KOTJa yCIIOBHS
3JIeKTpoOe30nacHoCcTd B cucreMe TN HE MOryT ObITh obOecmedeHbl. [ 3ammThl IpU KOCBEHHOM
MIPUKOCHOBEHNH B TAKUX IEKTPOYCTAHOBKAX JOJDKHO OBITH BHIIOJHEHO aBTOMAaTHYECKOE OTKIIFOUCHNE
MUTaHUS ¢ 00s3aTeNbHBIM npuMeHerneM Y 30. ITpr 3ToM T0KHO OBITH COOMIOICHO YCIOBHE:

R.1,<50B,

rae I, - TOK cpabaThIBaHuUs 3aIIUTHOTO YCTPOICTBA;

R, - cymMMapHOE COINPOTHBIICHHE 3a3€MJIMTENS M 3a3€MIIIOIIETO MPOBOIHUKA, IPU HPUMEHEHUH
VY30 nans 3alUThl  HECKOJBKHMX 3JIEKTPONPHEMHUKOB - 3a3eMIIIIOIIEr0 NPOBOJHHMKA Haumboiee
YIAJIEHHOTO 3JEKTPOIIPUEMHHKA.

1.7.60. Ilpu mpuMEHEHWH 3aIlIMTHOTO ABTOMATHYECKOTO OTKJIIOUEHHUS NHUTaHWS JOJDKHA OBITh
BEITIOJTHEHA OCHOBHAs CHCTEMa YpaBHUBAHMS I[IOTEHIMAIOB B COOTBeTCTBHM C 1.7.82, a mpm
HEOOXOIMMOCTH TaKKe JOIOJHUTENbHAs CHCTEMa YpaBHHBAHHS IIOTCHIAJIOB B COOTBETCTBHU C
1.7.83.

1.7.61. Ilpu npumeneHun cucteMsl TN peKOMEHAYETCs BBIIOIHATH MOBTOPHOE 3a3emiieHue PE- u
PEN-1IpOBOJHUKOB Ha BBOJE B MIEKTPOYCTAHOBKM 3[aHUM, a TaK)Ke B APYrUMX NOCTYNHbIX MecTax. Jlis
ITOBTOPHOTO 3a3€MJICHHSI B TIEPBYIO OYepenb CIEIyeT HCIOIb30BAaTh €CTECTBEHHBIC 3a3EMIIMTEINH.
ConpoTHBIEHHE 3a3eMIIITEN TOBTOPHOTO 3a3eMIICHUS HE HOPMHUPYETCSI.

BHyTpu OONBIIMX W MHOTOSTaXKHBIX 3JAHUH AHAIIOTUYHYIO (DYHKIMIO BBHIIONHSACT YpaBHUBAHHE
MOTCHIIMAIOB ITOCPEACTBOM IIPHCOCAMHEHUS] HYJIEBOTO 3alUTHOTO IPOBOAHMKA K TIJIaBHOU
3a3eMJIsroIIeil InHe.

[ToBTOpHOE 3a3eMIiIEHHE AJIEKTPOYCTAHOBOK HampspkeHHeM a0 | kB, momydarommx mUTaHue IO
BO3IYIIHBIM JIMHHSIM, JOJDKHO BBITIOIHATECS B cOOTBeTCTBHH ¢ 1.7.102-1.7.103.

1.7.62. Ecau BpeMs aBTOMaTHYECKOTO OTKITIOUCHHS TMHUTAHMSI HE YIOBIETBOPSAET yciuoBusM 1.7.78-
1.7.79 nns cucremsl TN u 1.7.81 ans cucremsl 7, TO 3amiMta Npd KOCBEHHOM NPUKOCHOBEHHHU JUIS
OTJEJBHBIX YacTel JIEKTPOYCTAHOBKH WJIM OTAECNBHBIX 3JIEKTPOIPUEMHUKOB MOXKET OBITH BBITIOJIHEHA
MPUMCHCHUEM JIBOMHOM WM YCUJICHHOW M30IAImH (3JeKTpoobopymoBanue kiacca 1), cBepXHU3KOTO
HamnpspkeHus: (d5ekTpoobopyaoBanue kinacca III), snekrpudeckoro pasneieHus Iened U30JUPYIOMINX
(HETTPOBOIAIMX ) TIOMEIICHUH, 30H, TUIOIIAIOK.

1.7.63. Cucrema IT HampsbkenmeMm 1o 1 kB, cBs3aHHas dYepe3 TpaHCPOPMATOpP C CETHIO
HanpsbkeHueM Beimie | kB, momknHa OBITH 3amuineHa MPOOWBHBIM MPEJOXPAHUTENEM OT OIACHOCTH,
BO3HHKAIOIIEH NP MOBPEKACHUN HM30JILMU MEXIY OOMOTKAaMM BBICIIEr0O W HM3LIETO HaNpsHKEHUH
TpaHcdopmaropa. [IpoOuBHOI NpenoXpaHUTENb J0JDKEH OBITh YCTAHOBIICH B HEHTpanu wim ¢asze Ha
CTOPOHE HU3KOTO HANPSHKEHHST KKI0T0 TpaHchopMaTopa.

1.7.64. B snexTpoycTaHOBKaxX HampspKeHHEM BhIIE | KB ¢ M30IMpOBaHHON HEUTPATIBIO [T 3aIUTHI
OT TIOPaXEHHUS SJEKTPHUECKAM TOKOM OJDKHO OBITh BBIMTOJHEHO 3AIIUTHOE 3a3€MIICHHE OTKPBITHIX
MIPOBOIATINX YaCTeH.

B Takux snekTpoycTaHOBKaxX JOJDKHA OBITH IPEIYyCMOTPEHA BO3MOYKHOCTH OBICTPOro 0OHAapY)KEeHHMS
3aMBbIKaHUN Ha 3eMJI0. 3aluTa OT 3aMbIKaHMH Ha 3eMIII0 JIOJDKHA YCTAHABIMBAThCS C JieficTBUEM Ha
OTKJIIOYEHHUE I10 BCEH DJICKTPUYCCKHU CBSI3aHHOM CETH B TEX cliydasaX, B KOTOPBIX 3TO HCO6XO}II/IMO 110
ycIoBHsAM 0e30macHOCTH (A1 TUHUHN, MUTAIONINX ITePEeIBIDKHBIC TIOACTAHIINN W MEXaHU3MBI, TOP(SHBIE
pa3paboTKH | T.IL.).

1.7.65. B amexTpoycTaHOBKaxX HalpsoKeHWEM BhIIe | KB ¢ 3 peKTHBHO 3a3eMIICHHOW HEUTPaIbio
JUISL 3AIIUTHI OT HOPaXKEHHS AJIEKTPUYECKUM TOKOM JIOJDKHO OBITH BBIIIOJHEHO 3aIHTHOE 3a3eMIICHHE
OTKPBITBIX MTPOBOASAINX YaCTEH.

1.7.66. 3ammTHOE 3aHyiAeHWe B cucTeMe TN W 3alUTHOE 3a3emiieHHMe B cucreme [T
JNEKTPOOOOPYAOBAaHMS, YCTAaHOBIEHHOIO Ha omopax BJI (cmimoBele W M3MEpHUTEIBHEIC
TpaHc(hOpMATOPhI, pa3beIUHHUTENH, TPEIOXPAHUTENH, KOHISCHCATOPHl M JAPYTHE aIllapathl), JTOJDKHO
OBITH BBIIIOJHEHO C COOJIOJCHUEM TpeOOBaHHM, NMPHUBEICHHBIX B COOTBETCTBYIOIMX TiaBax I1YD, a
TaK)Ke B HACTOSIIEH ITIaBe.

ComnpoTtuBieHne 3a3eMISOLIEro  ycTpoifictBa omopsl BJI, Ha KOTOpoil  yCTaHOBIIEHO
3JIEKTPOOOOPYAOBAHKE, TOIKHO COOTBETCTBOBATh TPpeOOBaHMUAM TJ1. 2.4 1 2.5.



Mepsb! 3aIIMTHI OT NPAMOT0 NPUKOCHOBEHMS

1.7.67. OcHOBHas M30JLMSA TOKOBEIYIIMX YacTed MOJDKHA IOKPBIBaTh TOKOBEAYIIHME YacTH U
BBIICP)KUBATh BCE BO3MOXHBIC BO3JEHCTBHS, KOTOPBIM OHAa MOXKET IOABEPraThCsi B IpOIEcce ee
9KCIITyaTaluy. YIajdeHHE H30JBOUM JODKHO OBITh BO3MOXHO TOJNBKO IYTEM €€ pa3pyIICHHS.
JlakoKpaco4HbIe TOKPBITHSA HE SIBISIOTCS M3OJIMEH, 3alWINAOIIEH OT MOPaKEHMS SIEKTPUYECKUM
TOKOM, 32 WCKJIIOUYCHHEM CIIy4aeB, CHEIUAIbHO OrOBOPEHHBIX TEXHWYECKUMH YCIOBHSMH Ha
KOHKpeTHbIe u3/enust. [Ipu BBIMOIHEHN M30JISMK BO BpPEMsl MOHTaXKa OHA JIOJDKHA OBITh HUCIIbITAHA B
COOTBETCTBHH C TpeOOBaHUsIMU TI. 1.8.

B ciydasx, xorma OCHOBHAs M3OJAIMA 0OECIEUMBACTCS BO3AYLIHBIM IPOMEXYTKOM, 3aIllUTa OT
IIPSIMOTO TIPUKOCHOBEHHS K TOKOBEAYIIIMM YacTsIM WM IPHOJIVKEHUS K HUIM Ha ONTaCHOE PAacCTOSHUE, B
TOM 4YHCIIC B AJIEKTPOYCTAaHOBKAX HAIPsDKEHWEM Bbime | kB, momkHa OBITH BBINOIHEHA ITOCPEICTBOM
00oJ1049eK, Orpax/IeHni, 0apbepoB MM pa3MEIICHHEM BHE 30HBI IOCSTAEMOCTH.

1.7.68. OrpaxneHusi 1 00OJIOUKH B DJIEKTPOYCTAHOBKaX HamNpspkeHHeM 10 1 KB JOKHBI MMETh
cTerneHsb 3amuTsl He MeHee [P 2X, 3a nckmroueHueM ciydaeB, KOraa O0bIIMe 3a30pbl HEOOXOAUMBI AT
HOpPMAaJIbHOHN paboTHI 3JIEKTPOOOOPYIOBAHUS.

OrpaxaeHuss W OOONOYKHM [ODKHBI OBITh HAIEKHO 3aKPEIJIeHl W HMETh JIOCTaTOYHYIO
MEXaHNYECKYIO TPOYHOCTb.

Bxox 3a orpaxkieHne MM BCKPBITHE OOOJOYKH JOJDKHBI OBITH BO3MOXKHBI TOJIBKO TPH MOMOIIN
CHELUaIbHOIO KIII0YA I MHCTPYMEHTA JIMOO ITOCIIe CHATHSI HAIpsHKEHUs ¢ TOKoBenymux yacteil. [Tpu
HEBO3MOXKHOCTH COOJIIOJICHUSI OTHX YCIOBUI JIOJDKHBI OBITh  yCTAHOBJIEHBI POMEXYTOYHBIC
OTPaXKACHUS CO CTENeHbI0 3ammThl He MeHee I[P 2X, ynmameHwe KOTOPBIX TakXkKe MODKHO OBITh
BO3MO’KHO TOJILKO IIPH ITOMOIIX CTIELMAIBHOTO KIFOUa WM HHCTPYMEHTA.

1.7.69. bapbepbl npenHazHayeHbl Ui 3alllUThl OT CIy4YaHHOrO0 MPUKOCHOBEHHS K TOKOBELYIIUM
YacTsIM B OJIEKTPOYCTaHOBKAaX HampspkeHMeM 1o | kB winm npuOmmkeHWs K HUM Ha OIacHoOe
paccTosiHUE B 3JIEKTPOYCTAHOBKAX HampspKeHHEM Bbllle 1 kB, HO He MCKIIIOYAIOT NMpeIHaMEPEHHOTo
NIPUKOCHOBEHUSI W TNPUOMIKEHHs K TOKOBEOYIIUM 4YacTsaM Ipu oOxoxae Oapwepa. s ynanenus
OapbepoB He TpeOyeTcs MNPUMEHEHHUS KI0Ya WM HHCTPYMEHTa, OJIHAKO OHM JIOJDKHBI OBITh
3aKpeIuIeHbl TaK, 4TOOBI MX HEIb3s OBUIO CHATH HEMpEeJHAMEPEHHO. bapbephl NOKHBI OBITH M3
N30JIMPYIOLIETO MaTepHuaa.

1.7.70. Pa3memieHue BHE 30HBI JOCATA€MOCTH [UI 3allUTHl OT MPSIMOrO HPHKOCHOBEHHS K
TOKOBEJYIIIUM YacTsIM B JJIEKTPOYCTaHOBKAX HampspkeHueM 10 1 kB mim npuOivbkeHust K HUM Ha
OIIaCHOE PACCTOSIHHE B DIEKTPOYCTAHOBKAX HarpsbkeHHeM Bbilie 1 KB MoxkeT ObITh IPHUMEHEHO IMpU
HEBO3MOXXHOCTH BBINTOJIHEHUSI MEp, YKa3aHHBIX B 1.7.68-1.7.69, wnu ux HemocraTouHocTH. Ilpu sTOM
paccTosiHE MEXIy IOCTYIHBIMA OJHOBPEMEHHOMY HPHKOCHOBEHHIO IPOBOAAIIMMH YacTIMH B
JIEKTPOYCTAHOBKAX HarpspkeHneM 110 1 kB momkHo ObITh HE MeHee 2,5 M. BHyTpH 30HBI nocsraemMocTn
HE JODKHO OBITh 4YacTedl, WMEIOUIMX pas3Hble IOTCHIHAIbl M JOCTYITHBIX OJHOBPEMEHHOMY
IIPUKOCHOBEHHUIO.

B BepTuKaTbHOM HAIPaBICHUHU 30HA AOCSITaeMOCTH B 3JEKTPOYCTAaHOBKAX HampsbkeHHeM 10 1 kB
JIOJDKHA COCTABJIATH 2,5 M OT TIOBEPXHOCTH, HA KOTOPOH HaxoasTcs roau (puc. 1.7.6).

VYka3aHHBIE pa3Mepbl JaHbl 0€3 ydeTa NPHMEHEHWS BCIOMOTATENBHBIX CPEACTB (HAIpHMep,
WHCTPYMEHTA, JICCTHHII, [UTMHHBIX IIPEIMETOB).

1.7.71. YcraHoBka OapbepoB M pa3MEIICHHWE BHE 30HBI JOCSATAEMOCTH IOIYCKAaeTCs TOJIBKO B
MIOMEIEHUSX, JOCTYITHBIX KBATM(UIIMPOBAaHHOMY II€PCOHAITY.

1.7.72. B aeKkTpornoMeIIeHHsIX MIEKTPOYCTaHOBOK HanpsbkeHneM 1o 1 kB He TpeOyercs 3amura oT
MIPSIMOTO MPUKOCHOBEHHS ITPHU OJHOBPEMEHHOM BBITOJTHEHUH CIEIYIOMINX YCIOBHIL:

9TH TIOMEIIEHHUS OTYETIMBO 0003HAUEHBI, U IOCTYII B HUX BO3MOXEH TOJIBKO C TOMOIIBIO KITI0Ua;

obecrieyeHa BO3MOKHOCTh CBOOOTHOTO BBIXO/a U3 MOMEIIEHHUS 0e3 KIIF04a, JaKe €CIIM OHO 3alepTo
Ha KJII0Y CHapyXH;

MHUHHMaJIbHBIE pa3Mephl IPOX0JI0B 00CTY>KUBAHHsI COOTBETCTBYIOT TJ1. 4.1.
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Puc. 1.7.6. 30Ha gocsraeMocTH B JIEKTPOYyCTaHOBKax 10 1 kB:
S' - IOBEPXHOCTb, Ha KOTOPOI MOXKET HAXOAUTHCS YETIOBEK;
B - ocHOBaHHE TIOBEPXHOCTH S
FFFFFFY - [PaHULIA 30HBI JOCATaEMOCTU TOKOBEAYIIHUX YacTed pyKOW 4esoBeKa, HaXOIIErocs Ha
MIOBEPXHOCTH S;
0,75; 1,25; 2,50 M - paccTOSIHUS OT Kpasi HOBEPXHOCTH S A0 T'PaHUILIbI 30HBI JOCATAEMOCTH

Mepbl 321IUTHI OT NPSIMOI0 ¥ KOCBEHHOI0 NPUMKOCHOBEHUH

1.7.73. Csepxuuzkoe (manoe) HamnpspkeHne (CHH) B amekTpoycTaHoBKax HampspkeHuneM 1o 1 kB
MOKET OBITh MPUMEHCHO JUIS 3alIUTHI OT TOPAXCHUS DICKTPUYCCKUM TOKOM TPH TMPSMOM H/HIH
KOCBEHHOM IPUKOCHOBEHMSAX B COYETAHMU C 3aIlIUTHBIM 3JIEKTPUUECKUM pa3JelIeHHeM Iieneil uim B
COYETaHUH C aBTOMATUYECKUM OTKJIIOUCHHEM MUTaHUS.

B xauectBe mcrounuka nutanusg neneii CHH B oOoux cimydasx ciemyeT NpUMEHSATh 0e30TmacHBIN
pasgenutenbHEI  TpaHchopmatop B cootBerctBHM ¢ [OCT 30030 «TpanchopmaTops
pa3zenuTeNnbHEIe W O€30MacHbIe pa3[elUTeNbHbIe TpaHCPopMaTopsy Wiu apyrod mcroununk CHH,
obecrieunBaonMii paBHOLICHHYIO CTETIEHb OE30ITaCHOCTH.

ToxoBeaymue wactu 1erneii CHH momKHBI OBITH 3JCKTPHUYECKH OTACICHBI OT JPYIHX IENed Tak,
4T00BI 00ECIIEYHBAIOCH DIIEKTPUUYECKOE Pa3/ieieHNe, PAaBHOLIGHHOE Pa3JIeJICHUI0 MEXIY MEPBUYHON U
BTOPUYHON OOMOTKaMH pa3JelIMTeIbHOro TpaHchopMaTopa.

[poBomumnku nenerr CHH, xak mpaBuiio, JOJDKHBI OBITH MPOJIOKEHBI OTAEIBHO OT MPOBOJHHUKOB
Ooiee BBICOKMX HANPSHKEHUH WM 3alIUTHBIX IPOBOIHUKOB, JIMOO OTAEICHBI OT HHUX 3a3EMIICHHBIM
METAJUIMIECKAM JKpaHOM (000I04YKOIf), 1UOO0 3aKIOYeHBl B HEMETAIUIMYCCKYI0 O00O0JIOUKY
JIOTIOJIHUTEIBHO K OCHOBHOM M30JISILIUU.

Bunku u poserku 1rencenbHbix coeauHuTened B 1emsx CHH He J0mMKHBI J0IycKath
MTOJIKITIOUEHHE K PO3ETKaM U BIJIKaM JIPYTUX HAPSHKCHUH.

[ITenicenbHBIE PO3ETKHU TOILKHBI OBITH O€3 3aIIUTHOTO KOHTAKTA.

[pu 3nauennsx CHH Bemme 25 B nepemennoro mwin 60 B mOCTOSHHOTO TOKa TOIHKHA OBITH TaKkKe
BEITIOJTHEHA 3aIlUTa OT MPSIMOTO IMPHKOCHOBCHHS IPH TOMOIIM OTPaXICHUH WM O0OJOYEK WU
M30JISIIMH, COOTBETCTBYIOIIEH HcnbITaTeaIbHOMY HanpsbkeHuto 500 B nmepemenHoro toka B TeueHue 1
MUH.

1.7.74. 1lpu npumenennn CHH B coueTaHum C 3JEKTPHUECKUM pa3feliCHUEM Ieneil OTKPBITHIE
MPOBOIAIINE YACTH HE MOJDKHBI OBITh MpPEAHAMEPEHHO IMPHUCOCTMHEHBI K 3a3eMIINTENIO0, 3aIlUTHBIM
MPOBOJHUKAM WJIA OTKPBITHIM TPOBOAALIAM YaCTSAM IPYTUX Iernedl W K CTOPOHHHM IPOBOISIINM
4acTsAM, KpOME CiIydasi, KOT/Ia COCTUHCHNE CTOPOHHUX ITPOBOASAIINX YaCTEH C 3IEKTPOOOOPYIOBaHUEM
HEoOX0ANMO, a HaNpsDKEHHE Ha 3THX YacTsIX HE MOXKeT IpeBbIcuTh 3Hauenne CHH.

CHH B coueTaHuy ¢ 3JIeKTPHUECKUM pa3JiefieHUeM LeTnel cleayeT NPUMEHATh, KOria Py MOMOIIH
CHH neobxomuMo 0o0ecneuuTh 3alfUTy OT MOPaKEHHs IEKTPUYECKHM TOKOM IIPH MOBPEKICHUU
m3opiue He Toibko B nermn CHH, HO W mpu moBpeXXaeHNN M30JAIUN B JPYTHX IEIsX, HallpuMep, B
LIETH, TTUTAIOIICH HCTOYHHK.

IIpu npumenenun CHH B coueTanuu ¢ aBTOMaTHYECKUM OTKIIIOUEHUEM MUTAHUS OJUH U3 BHIBOJOB
ucrounnka CHH u ero kopmyc MODKHBI OBITh MPUCOCAWHEHBI K 3alllUTHOMY MPOBOJTHHKY IICIIH,
MUATAIOIIEH UCTOYHUK.

1.7.75. B cay4asx, Korja B 3JEKTPOYCTAHOBKE MPUMEHEHO AJIEKTPOOOOPYIOBAHHE ¢ HAUOOIBITUM
pabounm (pyHKIMOHATIBHEIM) HampspkeHHeM, He mpepbimaiommM 50 B mepemennoro wimm 120 B



MIOCTOSTHHOTO TOKAa, TaKOe HarpsHKeHHE MOKET OBITh HCIIOIh30BAaHO B KAa4deCTBE MEPbI 3alllUTHI OT
MPSIMOTO M KOCBEHHOT'O IIPUKOCHOBEHHS, €CJIU TIPH 3TOM coOtoieHbl TpeboBaunus 1.7.73-1.7.74.

Mepl)l 3aIMMTHI TP KOCBCHHOM IMPUKOCHOBCHUHN

1.7.76. TpeboBaHHs 3aIUTHI IPU KOCBEHHOM IPHUKOCHOBEHUH PACIIPOCTPAHSIOTCS Ha:

1) KopITyCa JIEKTPHYECKNX MAIINH, TPaHC(HOPMATOPOB, ANNapaToB, CBETWIILHUKOB U T. II.;

2) IPUBO/IBI IIEKTPUIECKHUX aIIapaToB;

3) Kapkachl pacHpeAeIUTEIbHBIX IIWTOB, LIMTOB YNPABJICHMS, LIMTKOB W IKa(oB, a TaKKe
CBEMHBIX WM OTKPBIBAIOIIMXCSA YaCTEH, €CiM Ha IOCIEAHUX YCTaHOBJIEHO 3JIEKTPO0OOpYyIOBaHHE
HanpsbkenueM Boiie 50 B nepemennoro wim 120 B mocTossHHOTO TOKA (B CIyJasx, MPeIyCMOTPEHHBIX
COOTBETCTBYIOMMMU Ti1aBaMu [1YD - Beime 25 B mepemennoro uinu 60 B mocTossHHOTO TOKA);

4) MeramM4YecKue KOHCTPYKLUHHM pPACHPENSIUTENbHBIX YCTPOHCTB, KaOelbHbIE KOHCTPYKIIUH,
KabenpHble My(TbI, 0000YKH ¥ OpOHIO KOHTPOJNBHBIX M CHJIOBBIX Kalenei, 000JI0YKH IPOBOJIOB,
pykaBa W TpyOBl 3JEKTPONPOBOJKH, OOOJIOYKHM U OMNOPHBIE KOHCTPYKLUMHM IIMHOIPOBOJOB
(TOKOIIPOBOJIOB), JTIOTKH, KOPOOa, CTPYHBI, TPOCHI ¥ MOJIOCHI, HA KOTOPBIX YKPEIUICHbI KaOelu 1 IpoBoJa
(kxpome CTpyH, TPOCOB M TIOJIOC, IO KOTOPHIM IPOJIOKEHBI KaOenu C 3aHyJICHHOW MM 3a3eMJICHHOM
METAIMYIECKONH 000I09KOM MiH OpOHEH), a TaKKe APyrrHe METALIMYECKNE KOHCTPYKIINHU, Ha KOTOPBIX
YCTaHaBJIMBAETCS AIIEKTPOOOOPYJOBAHNE;

5) Merajuimueckue OOOJIOUKM M OpOHIO KOHTPOJIBHBIX M CHJIOBBIX KaOedell M IpOBOIOB Ha
HanpsDKeHUsI, HE NpEBbIIIAONIME yKazaHHble B 1.7.53, mponoskeHHble Ha OOMIMX METaNIMYECKUX
KOHCTPYKIHSIX, B TOM YHCIIE B OOIIMX TpyOax, Kopodax, JOTKax W T. M., ¢ KabensiMu M IPOBOJAMHU Ha
OoJiee BBICOKUE HANPSDKEHUS,

6) MeTaTMYeCcKre KOPITyca NEPEIBIKHBIX U IIEPEHOCHBIX 3IEKTPOIPUEMHHUKOB;

7) 5neKTpooOOpyNOBaHME, YCTAHOBICHHOE Ha MABWKYIIMXCS YacTAX CTaHKOB, MAalIMH |
MEXaHH3MOB.

[Ipn npyuMeHeHUH B Ka4ecTBE 3allUTHONW Mephl aBTOMAaTUYECKOI'0 OTKIIIOUYECHUSI TMTaHHsI YKa3aHHbIC
OTKPBITBIE TMPOBOASALIME YacTH MOJDKHBI OBITH IPUCOEIMHEHBI K TJIyX03a3eMJICHHOW HeHWTpain
HMCTOYHUKA NIUTAaHUA B cucreMe TN U 3a3emileHsl B cuctemax /7 u 17.

1.7.77. He tpebyeTcs mpenHaMEpeHHO NPUCOEAWHATh K HEHTpamy MCTOYHHMKA B cucreMe 1IN u
3a3eMiisITh B cuctemax /7 u 17T:

1) Kopmyca 31eKTpooOOpyIOBaHMS U alllapaToB, YCTAHOBIECHHBIX HA METAIMYECKUX OCHOBAHUSX:
KOHCTPYKIMSIX, PaclpeNesuTeNIbHbIX YCTPOMCTBAX, IMIMTAX, IUKadax, CTAaHMHAX CTAHKOB, MAIUH M
MEXaHHU3MOB, IIPUCOCJMHEHHBIX K HEHTpalnn NCTOYHUKA MUTAHUS WIN 3a3€MJICHHBIX, IIPH 00eCTieueHnn
HAJICKHOTO JIEKTPUUECKOT'0 KOHTAKTa ITUX KOPITYCOB C OCHOBAHUSIMH;

2) KOHCTPYKIMH, TIepeducieHHble B 1.7.76, mpm oOeclie4eHUH HAAEKHOTO SIEKTPHYECKOTO
KOHTaKTa MEXAYy O3THMH KOHCTPYKIMSAMH M YCTaHOBJICHHBIM Ha HHX 3JIEKTPOOOOPYIOBaHHEM,
MIPUCOCIMHEHHBIM K 3allIUTHOMY ITPOBOIHUKY;

3) cbeMHbIE WM OTKPBIBAIOIIMECS YAaCTH METANIMYECKHX KapKacoB KaMep paclpeleiuTeIbHBIX
YCTPOWCTB, IIKapOB, OrPaXKJAEHMH M T. M., €CIIM Ha ChEMHBIX (OTKPBIBAIOIIMXCS) 4YaCTsIX He
YCTAQHOBJICHO 3JIEKTPOOOOPYIOBAaHUE WM €CIH HANpsDKEHHE YCTAHOBIEHHOTO 3JIEKTPOOOOPYIOBAHUSA
He TIPeBBIIIaeT 3HAYCHNH, YKa3aHHBIX B 1.7.53;

4) apmaTypy H30JATOPOB BO3IYIIHBIX JIMHAN OSIEKTpONEpeladd M IPHCOEIAWHSIEMbIe K HEH
KpETIC)KHBIE JIeTalIH;

5) OTKpBITHIE TPOBOASIINE YACTH AJIEKTPOOOOPYI0BAHHUS C ABOMHON M30IISILIHMEH;

6) MeTaJUTMYECKUE CKOOBI, 3aKpPEIbl, OTPE3KH TPYO MEXaHMUYCCKOM 3allMThl Kabesieii B MecTax HX
MIPOX0/1a Yepe3 CTEHBI M MEPEKPHITHA U IpyTHe MT0I00HBIE IeTaH AIEKTPOIPOBOIOK uIonaaso 10 100
cM’, B TOM YHCIIE IPOTSDKHBIE M OTBETBUTENBHBIE KOPOOKH CKPBITHIX DIIEKTPOTPOBOIOK.

1.7.78. Tlpu BBINONHEHWH AaBTOMATHYECKOTO OTKJIIOUCHHS MHUTAaHHSA B 3JIEKTPOYCTAaHOBKAX
HampspkeHHeM 0 | kB Bce OTKpBITBIE MNPOBOASIINE YaCTH JOJDKHBI OBITh IPUCOETMHEHBI K
IJIyX03a3eMJICHHOW HEHTpaay MCTOYHUKA MHUTAHUS, €CIM NPUMEHeHa cucteMa TN, U 3a3eMIICHbI, ecin
npuMeHeHbl cucteMbl /7 uimu T7. Ilpu 3TOM XapaKTepUCTHKM 3alIUTHBIX allllapaToB U I1apameTphl
3aIIUTHBIX POBOJIHUKOB JIOJDKHBI OBITh COTJIACOBAHBI, YTOOBI 00ECIIeUNBAIOCH HOPMUPOBAHHOE BPEMSsI
OTKJIFOUCHHUSI TIOBPEXICHHOW IIEMHM 3alIMTHO-KOMMYTAI[IOHHBIM aIlllapaTOM B COOTBETCTBHH C
HOMHHAJIBHBIM (Da3HBIM HaNpPsDKEHHUEM IIUTAIOLICH CeTH.

B anexTpoycraHoBKax, B KOTOPBIX B KadeCTBE 3alIUTHOH Mephl NPUMEHEHO aBTOMAaTHYeCKOe
OTKJIFOYEHHUE MTUTAHMUS, JOJDKHO OBITh BBINOJHEHO YpaBHHBAaHHE ITOTEHIIMAJIOB.

Jlnst aBTOMaTH4YECKOTO OTKITIOUSHHUSI TUTAHUSI MOTYT OBITh NPUMEHEHBI 3aIIUTHO-KOMMYTaI[HOHHBIE
anmnapaThl, pearupyomiye Ha CBEPXTOKH MK Ha Au(depeHIanbHbII TOK.



1.7.79. B cucreme TN BpeMs aBTOMAaTH4ECKOTO OTKJIIOUEHHUsS NMHUTAaHWUS HE JOJDKHO IPEBBIIIATh
3HAYEHMH, yKa3aHHbIX B Ta0. 1.7.1.

Tabauya 1.7.1

Hau6oJibliee 710nycTUMOE BpeMsl 3alIUTHOT0 ABTOMATHYECKOT0
OTKJIIOUEHHUS J1JIs cucTeMbl TN

HowmunansHoe dasnoe Hanpsokenue Uy, B Bpewms oTknroueHus, ¢
127 0,8
220 0,4
380 0,2
Bosee 380 0,1

IIpuBeeHHbBIC 3HAYCHHS BPEMEHH OTKIIFOYCHUSI CUMTAIOTCS JOCTATOYHBIMH Ul OOECIeYCHHMS
9JIEKTPOOE30MaCHOCTH, B TOM YHCJIE B TPYIIOBBIX LIEISX, MUTAMOIIMX MEPESABIIKHBIC M MEPEHOCHBIE
SIIEKTPOIIPUEMHUKHU U PYIHOM SIEKTPOUHCTPYMEHT Kiiacca 1.

B nemsix, NUTAKOIIUX PACIPEACIUTEIbHBIC, TPYIIOBBIC, 3TAXHBIC U IpP. LIUTHI U LIUTKH, BPEMsI
OTKJTFOUCHUSI HE IOJDKHO MPEBBIIIATH 5 C.

JonyckaroTcs 3Ha4eHHs BpeMEHH OTKJIIOUeHHs1 Oosiee ykasaHHbIX B Tabun. 1.7.1, Ho He Ooiee 5 ¢ B
LeISIX, MUTAOMINX TOJNBKO CTALMOHAPHBIC JJIEKTPONPHEMHHUKH OT DPACIPEACIHTEIBHBIX IIHTOB HIIN
IIUTKOB [PH BBIOIHEHAH OJHOTO U3 CICAYOIINX YCIOBHA:

1) momHOE CONPOTHBJICHHE, 3AlIMTHOTO MPOBOJHHMKA MEXIY TJIABHONM 3a3eMIIIIOLICH IIMHOW ©
pacrpeeuTeNbHbIM [IIUTOM WITH IIUTKOM He IpeBbIlIacT 3HaueHus, OM:

50 /U,

rne Z, - MOJHOE CONPOTHUBIICHHUE LenH «(paza-Hyiby», Om;

U, - HoMuHanbHOE (ha3HOe HanpsHKEHUe 1eny, B;

50 - majzeHue HANPsDKEHMS HA yJacTKE 3alIMTHOTO NMPOBOAHMKA MEXIY TJIaBHOHM 3a3eMIIAIoIIei
IIMHOM 1 paclpeAeInTEIbHBIM IIIUTOM HIIH IUTKOM, B;

2) x mmHe PE pacnpeneNuTenbHOro IMKTa WM IIUTKA MIPUCOSIUHEHA JOMOJHUTEIbHAs CHCTEMa
YpaBHUBaHUS MOTECHIMAIOB, OXBATHIBAIOIIAS TE )K€ CTOPOHHHE MPOBOSIINE YAaCTH, YTO U OCHOBHAs
cUcTeMa YpaBHUBAHHMS OTEHIINAJIOB.

Honyckaercs npumenenue Y30, pearupyronux Ha quddepeHunanbHbli TOK.

1.7.80. He pmomyckaercs mnpumeHsTh Y30, pearmpyiomme Ha guddepeHInanbH TOK, B
YeTHIPEXIIPOBOTHBIX TpeX(a3HbIx mersix (cuctema TN-C). B ciryuae HeoOxoanmocT nnpumeHerus Y30
JUISL 3aIIUTHl OTJEIBbHBIX 3JIEKTPOIPUEMHUKOB, MOJIYJAIOMNX MUTaHHEe OT cucTeMbl TN-C, 3aluTHBIA
PE-npoBOIHYK 3JEKTPONPHEMHUKA JOJDKEH OBITh MOAKIIOUEH K PEN-IPOBOIHUKY LIETIH, MUTAIOIEH
AJIEKTPONPUEMHHK, 10 3l THO-KOMMYTAIlMOHHOTO arapara.

1.7.81. B cucreme /T BpeMs aBTOMAaTHYECKOT0 OTKIIOUEHHS IUTaHUS IIPU IBOMHOM 3aMbIKaHHH Ha
OTKPBITBIEC TTPOBOSIINE YaCTH JOJDKHO COOTBETCTBOBATh Ta0u. 1.7.2.

Tabnuya 1.7.2

HauboJb1ee 1omycTHMOe BpeMs 3alIUTHOT0 AaBTOMATHY€CKOI0
OTKJIIOUEHHS A5 cucTteMbl IT

HomunansHoe nuneitHoe Hanpsikenue Uy, B Bpewmst oTkiroueHus, ¢
220 0,8
380 0,4
660 0,2
Bonee 660 0,1

1.7.82. OcHoBHas cucTeMa ypaBHHBaHHS ITOTEHIIHAJIOB B DJIEKTPOyCcTaHOBKax a0 | kB momkHa
COCIMHATEH MEXIy COOOM CIIeAYIOIIUe MPpOoBoIsIIre YacTa (puc. 1.7.7):
1) nyneBoii 3ammTHBINA PE- nian PEN-TIpOBOAHUK NMUTAIOIIEH JIMHUN B crcTeme TN,



2) 3a3eMIISIONIUHA TPOBOTHUK, IIPUCOCTUHCHHBIN K 3a3EMIIIONIEMY YCTPOHUCTBY AJICKTPOYCTAHOBKH,
B cucrtemax /T u 1T,

3) 3a3eMJISFOIIHiT MPOBOAHUK, TPHUCOSANHEHHBIN K 3a3€MJIMTENIO IIOBTOPHOTO 3a3¢MJICHHUS Ha BBOJE
B 3/1aHUE (€CIIM €CTh 3a3EMITUTEIb);

4) MeTaluIM4ecKue TPYObl KOMMYHHUKAIMHA, BXOINAIIMX B 3[JaHHUE. TOPSYETO U  XOJIOJHOTO
BOJIOCHA0KCHHSI, KaHAJIM3AIIAHN, OTOIUICHHS, Ta30CHA0KEHHS U T.11.

Ecnu Tpy0onpoBo1 Ta30CHA0KEHHSI IMEET U30JIUPYIOIIYIO0 BCTABKY Ha BBOJIC B 3/1aHHE, K OCHOBHOMN
CHUCTEME YpaBHUBAHHs ITOTCHIMATIOB MPUCOCAMHACTCS TOJBKO Ta YacTh TPYOOIPOBOJA, KOTOpast
HAXOIUTCS OTHOCUTEIHHO M30JIUPYIOIIEH BCTAaBKH CO CTOPOHBI 34aHUS;

5) MeTayTHYecKie YacTH KapKaca 3/1aHus;
6) MeTaJUIM4ecKHue YacTH LEHTPATU30BAHHBIX CHCTEM BEHTIIIAIMUA M KOHIWIHOHUpOBaHWA. [lpu

HaJlnyun ACUCHTPAJIM30BAHHBIX CUCTEM BCHTWIAIMM U KOHAUIMOHHUPOBAHHUA MCTAJUIMYCCKUC
BO3AYXOBOABI CJICAYCT NPUCOCANHATH K IIMHE PE mMTOB NUTAHUS BCHTUJIATOPOB U KOHJAUIIMOHEPOB,

PacnpenenvrenbHei HIMT
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Puc. 1.7.7. Cucrema ypaBHUBaHUS TOTEHIHAJIOB B 3[aHUU:



M - otkpbITas npoBoasmas yacte; C/ - MeTannyeckue TpyObl BOJIONIPOBO/IA, BXOIIHE B 3/JaHUE;
C2 — MeraMyeckue TpyObl KaHanu3aluu, BXomsiiue B 3aaHue; C3 — Meramimdeckue TpyObl
ra3ocHa0XeHUSI C HM3OJHPYIOUIed BCTaBKOM Ha BBOZe, BXoxasmme B 3xaHue; C4 - BO3LYyXOBOMBI
BEHTWIIIIMN 1 KOHAUIMOHNpoBaHus; C5 - cucrema otoruieHns; C6 - METAJUIMIECKUE BOIOTIPOBOIHBIC
TpyObl B BaHHOW KomHare, C7 - Mertaymndeckass BaHHa; C8 — CTOPOHHSS NPOBOIIIAs Y4acTh B
npezenax JIoCsraeMOCTH OT OTKPBITBIX HpoBojsmmx yacted; C9 — apmarypa Kene300eTOHHBIX
koHcTpykuuii; 31 - rnaBHas 3azemuisitoniasi muHA; 17 - €CTECTBEHHBIM 3a3eMidTeNnb;, 12 -
3a3eMJIMTENb MOJHHE3ALIUTHl (€CIi uMeeTcs); / - HyNeBOW 3allUTHBIA MPOBOAHMK; 2 - MPOBOJHHUK
OCHOBHOM CHCTEMBbI YPaBHHUBAHUS NOTEHIMAIOB; 3 - TPOBOJHHMK JIOMONHUTEIBHON CHCTEMBI
YpaBHUBAHUS MOTEHINATOB; 4 — TOKOOTBOJA CHCTEMBI MOJHHE3ALIUTH; 5 — KOHTYp (MarucTpaib)
pabodero 3a3eMileHHMs B IOMEIICHWH HH(MOPMAIMOHHOTO BBIYHUCIUTENBHOIO 00OpyHOBaHus; 6 —
IIPOBOHUK pabodero (PpyHKIMOHAIBEHOTO) 3a3eMJICHHS; / - TIPOBOJAHUK YPAaBHMBAHMS IIOTEHIIMAJIOB B
cucreMe padbouero (pyHKIIMOHATBHOTO) 3a3eMIICHUS; § - 3a3EMIISIFOIIUI TPOBOTHUK

7) 3a3eMIIIONIee YCTPOMCTBO CHCTEMBI MOJTHUE3AIIHUTHI 2-i 1 3-i1 KaTeropuii;

8) 3azemusromunii MPOBOTHUK (HYHKIMOHAIEHOTO (pabodero) 3a3eMIICHUs, €CIIH TaKOe MMEeeTCS U
OTCYTCTBYIOT OTpaHHYCHHUS Ha NPUCOCAWHEHHE CETH pPadoYero 3a3eMIICHHS K 3a3eMILIIONIEMY
YCTPOMCTBY 3alllUTHOI'O 3a3€MJICHNUS;

9) MeTamTueckre 000JI0UKH TEITEKOMMYHHKAIIMOHHBIX Kabernei.

HpOBOI[S[HII/Ie YaCTH, BXOOAIIHUEC B 3JaHHUC M3BHC, NOJIXKHBI 6I>ITI) COCIUHECHBI KaK MOXHO OJIMKE K
TOYKE UX BBOJA B 3/IaHHE.

s coeHEHNS ¢ OCHOBHOW CHUCTEMOW YpaBHHBAHUS MOTCHIIMAIOB BCE YKa3aHHBIC YaCTH JOJDKHBI
OBITh MIPUCOCIAMHEHB! K TIIaBHOW 3azeminstromieid mmHe (1.7.119-1.7.120) mpu momMomu IpOBOIHUKOB
CHCTEMBI ypaBHUBAHUS OTCHIHAIOB.

1.7.83. Cucrema JOTIOTHUTENBHOTO YPAaBHUBAHHS TIOTEHIIMAIOB JIOJKHA COCJHUHSATH MEXIY COOOM
BC€ OJHOBPEMCHHO JOCTYHHBIC IPUKOCHOBCHHIO OTKPLITHIE MPOBOAANINE YaCTU CTAlMOHAPHOTO
ANEKTPOOOOPYAOBAaHUS ¥ CTOPOHHHE MPOBOSIINE YACTH, BKIIOYAs JOCTYIHBIC TNPHKOCHOBEHHUIO
METAJUINIECKHE YaCTH CTPOUTEIBHBIX KOHCTPYKIINH 3AaHUS, a TAK)KE HYJIEBbIE 3aIIUTHEIC TIPOBOIHUKI
B cucreMe TN W 3allUTHbBIE 3a3eMJISIIOLIME MPOBOAHUKU B cucreMax [T w T7T, BKiIIouas 3allUTHbIE
TIPOBO/IHUKH IITETICETbHBIX PO3ETOK.

Jnst ypaBHMBaHMS MOTEHIMAIOB MOTYT OBITH HCIIOJNB30BaHBI CIIEHHAIBHO MPELyCMOTPEHHBIC
IIPOBOAHUKHU o0 OTKPBITBIC W CTOPOHHHUE MPOBOAAIIME YaCTU, €CIM OHHU YIAOBJIECTBOPAIOT
TpeboBanusaM 1.7.122 K 3aIIUTHBIM TPOBOJHUKAM B OTHOIIEHWH TMPOBOJWMOCTH M HEMPEPHIBHOCTH
3JEKTPUUIECKON LEMH.

1.7.84. 3ammra mpH TOMONIM ABOHHOH WM YCHJICHHON H3OIAIMH MOXET OBITh oOecriedeHa
IIPUMEHEHHEM 3JIeKTpoobopynoBaHus kiacca I wim 3akioueHneM 31eKTpooOopya0BaHuUs, HMEIOLIET0
TOJILKO OCHOBHYIO M30JIALIMIO TOKOBEAYIIMX YacTel, B U30JIMPYIOLIYIO 000JI0UKY.

[IpoBomsiue yactd 0OOPYIOBAHUS C JBOWHOW HM3OJIAIMCH HE MO/DKHBI OBITh MPHCOCIUHEHBI K
3aIIUTHOMY ITPOBOTHHKY M K CHCTEME YPaBHUBAHUS ITOTECHINAJIOB.

1.7.85. 3anmTHOE AIIeKTpUYecKoe pa3JesicHHe Ierel cleayeT IPUMEeHATh, KaK IMPaBHIIO, ISl OJHOMH
LCTTH.

HawnGomnbmiee pabodee HanpspkeHHE OTAEsIEMON ey He JOJDKHO npeBbimars 500 B.

[Muranue otnensieMoll IENMM JOJHKHO OBITH BBIIOJHEHO OT Da3AeiIMTEIbHOrO TpaHchopmaTopa,
cootBerctBytoiiero  ['OCT 30030 «TpanchopmaTopsl  pa3genuTelbHBIE W OC30IMACHBIC
pa3zenuTenbHbIe TpaHC(OPMATOPE), WM OT APYrOro MCTOYHHKA, 00ECIIEYHMBAIOIIETO PAaBHOLICHHYIO
cTereHb 0e301acHOCTH.

ToxoBedyIIue YacTH e , MATAFOIIEHCS 0T Pa3IeUTeIFHOTO TpaHchopMaTopa, He TOJDKHBI UMETh
COEIMHEHUH C 3a3eMJICHHBIMH YacCTSIMU M 3aIUTHBIMH POBOIHUKAMH APYTUX IIETICH.

[IpoBosHUKKM 1ened, NHTAIOUMXCS OT pPa3JelUTENFHOIO TpaHchopMaTopa, pPEKOMEHIYeTCs
MIPOKJIAIBIBATh OTAEIBHO OT APYrHX Leneid. Ecim 310 HeBO3MOXKHO, TO I TaKUX IIeNell HeoOXoauMo
HCIIONB30BaTh Kabenu 6e3 MeTaTMieckold 000JI0YKH, OpOHH, DKpaHa WM M30JMpPOBaHHBIE MPOBOJA,
MPOJIOKEHHBIE B WM3OJSIIMOHHBIX TpyOax, KopoOax M KaHalaxX IpH YCIOBHH, YTO HOMHHAIHHOE
HaTpsDKEHUE 3TUX Kalelel W IPOBOJOB COOTBETCTBYET HAMOOJBIIEMY HAINPSIKEHHIO COBMECTHO
IIPOJIOKEHHBIX LIeNe, a KaX/1ast [eTb 3aluiieHa OT CBEPXTOKOB.

Ecnu oT pasgenutenbHOro TpaHcdopmaropa NMUTAETCS TOJBKO OJUH AJIEKTPONPHUEMHHK, TO €ro
OTKPBITBIC TPOBOAANINE YaCTU HE TOJKHBI OBITH MMPUCOCANHEHBI HU K 3alllUTHOMY NPOBOJHUKY, HHU K
OTKPBITHIM MPOBOSIIIUAM YacTsM APYTUX HETeH.

JomyckaeTcs TUTaHHE HECKOJNBKUX  DIEKTPONPHEMHHUKOB OT  OJHOTO  Pa3IeiHTENFHOTO
TpaHchopMaTopa Ipu OJHOBPEMEHHOM BBITIOTHEHUH CIICAYIOIIUX YCIIOBHIA:



1) OTKpBITBIE MPOBOSAIINE YACTH OTAEISIEMOM LIENH HE JIODKHBI MMETh JJIEKTPUYECKOM CBS3HM C
METAUIMYCCKHUM KOPIYCOM MCTOYHUKA TUTAHUA,

2) OTKPBITHIC HPOBOJIINE YACTH OTACIIEMONW ILEMH JODKHBI OBITH COEIWHEHBI MEXIy COOOMH
M30JINPOBAHHBIMH HE3a3€MIICHHBIMH ITPOBOTHIKAMH MECTHOW CHCTEMBI YPaBHUBAHUS MOTCHIINAIIOB, HE
UMEIOIIEH COSNMHEHUH C 3alUTHBIMA MPOBOJHUKAMH M OTKPBITHIMH MPOBOISMIIUME YaCTAMHU APYTHUX
Lemneit;

3) Bce mITenceNnbHbIE PO3ETKH JOJDKHBI UMETh 3aIlUTHBIA KOHTAKT, PHUCOCJUHEHHBIH K MECTHOM
HE3a3eMJICHHOH CHCTeMe YpaBHUBAHUSI TOTEHIIMAJIOB,;

4) Bce rmOkme Kabenw, 3a UCKIIOYCHHEM IMUTAIONMX oOopymoBaHme kiacca II, MOKHBI MMETh
3aIIUTHBIN TIPOBOIHUK, IIPIMEHAEMBI B KauecTBE MPOBOAHNKA YPaBHUBAHHS IOTEHIINAIIOB,

5) BpeMs OTKIIOYCHHS YCTPOWCTBOM 3allUTHI TNPH IBYX(Pa3HOM 3aMBIKAHUM Ha OTKPBITHIC
MIPOBO/ISIINE YaCTH HE JOJDKHO IPEBHIIIATh BpeMs, yKa3zaHHoe B Tabur. 1.7.2.

1.7.86. U3onupyromnue (HEMPOBOIAIINE) TOMEIICHHS, 30HBI U TUIOIIAJKA MOTYT ObITh IPUMCHEHBI B
JJIEKTPOYCTAHOBKAX HampspkeHnem 10 1 kB, korga TpeOoBaHMS K aBTOMATHYECKOMY OTKJIFOUEHHUIO
IMUTaHUS HE MOTYT OBITh BBIIOJHEHBI, a MPUMEHEHHE IPYIHX 3alIUTHBIX MEp HEBO3MOXKHO JHOO
HeIeIecoo0pasHo.

CompoTuBieHHE OTHOCUTENBHO JIOKATFHON 3eMIIA M30JIMPYIOIIETO T0JIa ¥ CTEH TAKUX TOMEIICHHIH,
30H U IUIOIIAI0K B JIFOOO TOUKE JIOJKHO OBITH HE MEHEe:

50 xOM npu HOMHHAIBHOM HaMpPsHKEHUH 1eKTpoycTaHOBKHU 10 500 B BKITIOUHUTENBHO, H3MEPEHHOE
MeraoMMmeTrpoM Ha HanpspkeHue 500 B;

100 xOM mpH HOMHHAIBHOM HANpPSKCHWH OJIIEKTpOycTaHOBKH Oomee 500 B, wu3mepenHoe
MeraoMMeTpoM Ha Hanpspkerune 1000 B.

Ecmn comporuBieHHe B KakOW-TMOO TOYKE MEHBINE YKa3aHHBIX, TAKHE ITOMCIICHHS, 30HBI,
IUTOIIAaKK HE JOJDKHBI pacCMaTpUBaThCS B KAaUECTBE MEpHI 3AILUTHI OT MOPAKEHUS AIEKTPHUECKUM
TOKOM.

Jnst v30mupyrolux (HEMpoOBOASIIMX) MOMEIIEHUH, 30H, TUIOMIAJ0K JIOMYCKAeTCsS HCIOIb30BaHNE
anekTpoobopynoBaHus kiacca 0 mpu COONMIOACHNH, IO KpalHEeH Mepe, OIHOTO M3 TPeX CICTYIOMINX
YCIIOBUIL:

1) OTKpHITHIE MPOBOAAIINE YACTH yOAJICHBI OJJHA OT APYTOM M OT CTOPOHHHX IMPOBOJSIIINX YaCTEH
He MeHee ueM Ha 2 M. JlomycKaeTcsl yMeHbIIEHUE 3TOr0 PAcCTOSIHUS BHE 30HBI JocsiraeMocTH 10 1,25
M;

2) OTKpBITBIE MPOBOAALINE YACTH OTHENCHBI OT CTOPOHHHMX IPOBOAAILINX YacTed OapbepaMu U3
M30JBIIUOHHOTO MaTepHaia. [Ipym 3ToM paccTOsSHHS, HE MEHee YKa3aHHBIX B MIL. 1, JOJDKHBI OBITH
obecrieueHsl ¢ OTHON CTOPOHEI Oapbepa;

3) CTOpOHHHE TIPOBOAAIINE YAaCTH ITOKPHITH H3OJIIHEH, BBIICPKUBAIONICH HCIBITATEIEHOES
HanpsbkeHue He MeHee 2 KB B Teuenue 1 MuH.

B n3onupyronmx noMenieHusax (30Hax) He JIOJDKEH MpeyCMaTpUBAThHCS 3aIIMTHBIN TPOBOAHUK.

JoikHBL OBITH MPEIYCMOTPEHBI MEpbl MPOTHUB 3aHOCA TOTEHIMAa Ha CTOPOHHHUE MPOBOSIINE
YacTH MOMEIICHNS U3BHE.

[Tox 1 cTEeHBI TaKMX TOMEIIEHHIH He JJOJDKHBI TIOABEPTaThCS BO3ICHCTBHIO BIIArH.

1.7.87. Ilpu BBINOJHEHWH MEp 3aLIUTHI B 3JIEKTPOYCTaHOBKax HampsbkeHueM a0 1 kB kiacchbl
MIPUMEHSIEMOTO 3JIEKTPOOOOPYIOBAHHS TI0 CIIOCOOY 3aIUTHI YEIOBEKA OT IMOPAXKCHUS IEKTPUIECKUM
tokoM 1o I['OCT 12.2.007.0 «CCBT. Wznenus osnexrporexHuueckue. OOmume TpeOoBaHMs
0€30IacHOCTHY ClieAyeT MPUHUMATh B COOTBETCTBHHM C Tabi. 1.7.3.

Tabauya 1.7.3

IIpuMeHeHMe 3/1eKTPOOOOPYAOBAHNS B 3J1eKTPOYCTAHOBKAX Hanmpsi:keHueM 10 1 kB

Kracc MapxkupoBka Haznauenue YcaoBus mpUMeHEeHUs
mo 'OCT 3aITUTHI ANIEKTPOOOOPYIOBaHHS B
12.2.007.0 AJIEKTPOYCTAHOBKE
P MDKS536
Kiacc 0 - IIpu koceBenHom|l.  IlpumeHeHne B  HENPOBOIAIIMX

IMPUKOCHOBEHUU |TOMEIEHUSIX.
2. IluraHme OT BTOPHUYHOM OOMOTKH
Pa3AeNUTENBHOTO TpaHc(opmaTopa
TOJIBKO OJIHOTO AJIEKTPOIPHEMHHUKA




Knace I 3anmTHeld 3axuM  -3HaK([Ipu  kocBeHHOM|IIpucoenuHeHHe 3a3eMIISAIONIETO 3a)KHMa
MPUKOCHOBEHUH  |3JIEKTPOOOOPYIOBaHMS K  3alIUTHOMY

@ wi OykBbl PE, wunu
MIPOBOJHUKY JJIEKTPOYCTaHOBKH

KCJIITO-3CIICHBIC ITOJIOCHI

Kunacc 1T IE IIpu kocBeHHOM|He3aBucuMoO OT Mep 3alLMThI, IPUHATHIX B
3nax IIPUKOCHOBCHUH _ [3JICKTPOYCTaHOBKE
Kuacc III @ Or npsamoro wu|lluranue oT 0e30macHOro
3HaKk KOCBEHHOTO PasIeIUTeNLHOr0 TpanchopMaTopa
MIPUKOCHOBEHU

3azemJA0LIHe YCTPOHCTBA 3JIEKTPOYCTAHOBOK
HanpsikeHHeM Bbile 1 kB B ceTax ¢ 3¢ (peKkTHBHO 3a3eMIeHHOI HeHTPaJIbIO

1.7.88. 3azemusiomiie ycTpOWCTBa JJIEKTPOYCTAHOBOK HampsbkeHueMm Beiie | kB B cersax c
3¢ (GEKTHBHO 3a3eMJICHHOW HEUTPAIBIO CIICAYET BBINOIHATH C COOJMIOACHHEM TpeOOBaHUMN MO0 K HMX
conpotuBieHuto (1.7.90), nubo x HampspkeHUto mpukocHoBeHMs (1.7.91), a Tarke ¢ coOIOaeHHEM
TpeOoBaHWIT K KOHCTPYKTHBHOMY BBIMONMHEHHUIO (1.7.92-1.7.93) W K OrpaHMYEHHUIO HANpsDKEHHS Ha
3azemisromieM  yerpoiictBe  (1.7.89). Tpeboamms 1.7.89-1.7.93 He pacmpocTpaHSIOTCS Ha
3a3eMJIsroInue ycrpoiicrsa onop BJIL

1.7.89. HampspkeHrue Ha 3a3eMIISIIONIEM YCTPOWCTBE MPU CTEKAHWW C HETO0 TOKA 3aMbIKaHUS Ha
3eMJII0 He JIOJDKHO, Kak mpaBwio, mpepbimath 10 xB. Hampsoxenne Beime 10 kB nmomyckaercst Ha
3a3eMJIIOIINX YCTPOWCTBAX, C KOTOPBIX HMCKIIIOYEH BBIHOC MOTCHIMAIOB 3a IPEAeNbl 3JaHUN |
BHEITHUX OTPaKACHUH IEKTpOycTaHOBOK. [Ipy HampspKeHWH Ha 3a3eMILIIONIEM YCTPOWCTBe Ooiee 5
KB momKHBI OBITH MPEIYCMOTPEHBI MEPHl MO 3allUTe H3OJLIIUH OTXOMIIINX KaOenmedl CBI3M U
TEeJIEMEXaHHUKH U 110 NPEJOTBPAILCHNIO BEIHOCA OIACHBIX TIOTEHIMANIOB 32 MPEIEibl AJIEKTPOYCTaHOBKH.

1.7.90. 3azemusitoniee YCTPOWCTBO, KOTOPOE BBIMOJHSICTCS C COOJIOJCHUEM TPeOOBaHUM K ero
COIIPOTHUBIICHHUIO, JIOJDKHO UMETh B JI1000€ Bpems roja corpotusieHue He Oonee 0,5 OM ¢ yuerom
COTIPOTHUBIICHHSI €CTECTBEHHBIX M HCKYCCTBEHHBIX 3a3€MIIHTEIICH.

B 1mensx BbIpaBHUBAaHUS OIEKTPUYECKOTO TIOTEHIHANA ¥ OOECIICYCHUS NPHUCOCAWHEHHS
ANEKTPOOOOPYAOBAaHHS K 3a3€MJIMTENI0O HAa TEPPUTOPUH, 3aHATOH OOOPYHOBaHHEM, CIEIyeT
IIPOKJIA/IBIBATh MPOJOJIbHBIE U IONEPEYHbIC TOPU30HTAIBHBIC 3a3€MIIUTEIN U OOBEIUHATD UX MEXIY
c000i¥1 B 3a3eMJISIIOIIYIO CETKY.

[IpononbHbIE 3a3eMIIUTENH JIOJDKHBI OBITH IIPOJIOKEHBI BIIOJb OCEH AJIEKTPOOOOPYHOBaHHS CO
CTOPOHBI 00cTykuBaHus Ha riayoune 0,5-0,7 M oT moBepxHOCTH 3eMiu U Ha paccrostHuu 0,8-1,0 M ot
(yHIZaMEHTOB WM OCHOBaHMI 00opynoBanus. [lomyckaeTcs yBeIHMUeHHE PacCTOSHIHA OT (PyHIaMEHTOB
WIH OCHOBaHWHA oOopymoBaHWS OO0 1,5 M ¢ TPOKIAAKOW OMHOTO 3a3eMIHMTENS IS IIBYX PSIOB
000pyIOBaHMs, €CIH CTOPOHBI OOCIY)KMBaHHUsI OOpamieHbl JApPYr K JApYry, a PacCTOSIHUE MEXIy
OCHOBaHMSIMH WM (hyHIaMEHTaMH BYX PsI0B He mpessbiaet 3,0 m.

[NonepeuHble 3a3eMIIUTENN CIEAYET MPOKIAAbIBATH B YAOOHBIX MECTaX MEXAY 000pyIOBaHHEM Ha
riryounae 0,5-0,7 M OT MOBEpXHOCTH 3eMJH. PaccTosHuMe MEXIy HUMH PEKOMEHIYeTCs NPHHUMATh
YBEITMYMBAIOMIAMCS OT Tlepru(epri K HEHTPY 3a3eMIIIONIei ceTku. [Ipn 3ToM mepBoe U MOCIEeIyONTIe
paccTosiHUs, HauWHas OT TepH(epHn, He JOJDKHBI MpeBHIaTh coorBercTBeHHO 4,0; 5,0; 6,0; 7,5; 9,0;
11,0; 13,5; 16,0; 20,0 m. Pa3mepsl siueexk 3a3eMiIsifOLIECH CETKM, NPUMBIKAIOIIMX K MecTaM
MIPUCOETMHEHHST HEWTpaJieil CHIIOBBIX TpaHC(HOPMATOPOB M KOPOTKO3aMBIKATEJIEH K 3a3eMIISIOIIEMY
YCTPOMCTBY, HE JOJDKHBI MIPEBBIATH 6 X 6 M.

l'opu3oHTaNBHBIE 3a3€MIIMTENH CJIEIyeT MPOKIAABIBATE II0 KPal TEPPUTOPHH, 3aHUMAaeMOH
3a3eMJISIOIINM YCTPOHCTBOM TaK, 9YTOOBI OHH B COBOKYITHOCTH O0pPa30BBIBAIH 3aMKHYTHIH KOHTYD.

Ecimm KOHTYp 3a3eMIIIONIETO YCTPOWMCTBA pACIIONaraeTCsi B TpeAeiax BHEIIHETO OTPaKICHUS
JJIEKTPOYCTAHOBKH, TO y BXOZOB M BBE3JIOB Ha €€ TEPPUTOPHUIO CIIEAYET BBIPABHHBATH ITOTEHIIHAI
MyTeM  YCTAaHOBKM JBYX  BEPTHKAJIbHBIX  3a3€MIIMTENICH, IIPHUCOCAMHEHHBIX K  BHEIIHEMY
TOPU3OHTAJIBHOMY 3a3€MJIMTE/IIO HAIIPOTHUB BXOAOB U BBHE3/10B. BepTI/IKaJ'II:Hl)Ie 3a3€MJINTEIIN JOJI’KHBI
OBITH IUTMHOH 3-5 M, a pacCTOsIHHE MEX/ITy HUMH JOJDKHO OBITh PaBHO IIMPHHE BXO/a WK BbE3/a.

1.7.91. 3azemmsromee YCTPOWCTBO, KOTOpOE BBIIOJHIETCS C COOJIOIEHHEM TpeOOBaHMIA,
MPEIbSBIACMBIX K HANPSDKCHUIO MPUKOCHOBCHHS, JOJDKHO OOECIeUMBATh B JIF00OE BpEMs Toja MpH
CTCKAaHWW C HEro TOKAa 3aMbIKaHWsS Ha 3CMIII0 3HAYCHUS HANPsHKCHUH TNPUKOCHOBEHUS, HE
npesblmatomue HopmupoBaHHbIX (cM. 'OCT 12.1.038). CompoTuBieHHEe 3a3eMIISIIOIETO YCTPOHUCTBA
IIPpY 3TOM OIIPENEIACTCsS 10 JOIYCTUMOMY HANPSIKEHUIO Ha 3a3€MILIIOLIEM YCTPOMCTBE U TOKY
3aMBIKaHUS Ha 3EMITIO.




IIpu ompeneneHun 3HA4YEHUS JOMYCTHMOIO HANpsDKEHUsS MPUKOCHOBEHUS B KAa4eCTBE PAacdyeTHOIO
BPEMEHHU BO3JICUCTBHS CIEAYyeT NPUHUMATh CyMMY BPEMEHM JAEHCTBHSA 3aIIUTHI U IOJHOTO BPEMEHH
OTKJIFOUCHUSI BBIKITIOUaTens. [Ipy onpeneneHny AOMyCTUMBIX 3HAUCHNH HAPSDKCHUH IPUKOCHOBEHUS Y
pabo4Yux MecT, TAEe TPH IPOU3BOJCTBE ONEPATHBHBIX IIEPEKITIOUEHUH MOTYT BO3HHKHYTh K3 Ha
KOHCTPYKIIMH, JOCTYIHBIE Ul TIPUKOCHOBEHUSI NPOM3BOAAILIEMY MEPEKIIOUEHHS IEPCOHANY, CIEAYET
MPUHUMATB BpeMs AEHUCTBUS PE3€PBHOM 3allUTHI, a A1 OCTAIBHON TEPPUTOPHH - OCHOBHOM 3aILUTHI.

IMpumeuanne. PaGodee mMecTo cieqyeT NMOHMMATh KaK MECTO OINEPAaTHBHOTO OOCITYXHMBAHUS JIEKTPUYECKHX
anmnaparos.

Pa3smMerienne mpoIOTBHBIX U MOMEPEYHBIX TOPU3OHTAIBHBIX 3a3eMIIMTENEH JTOJDKHO OMpPEeAeTsThCS
TpeOOBaHMSIMA OTPAHUYCHUS HANPSDKEHUH IPUKOCHOBEHWS OO HOPMUPOBAHHBIX 3HAYECHHH W
yI0OCTBOM IIPUCOEIMHEHHS 3a3eMIIIEMOro o0opymoBaHUs. PaccTosHHEe MEXIy NpOAOIBHBIMA M
MONEPEYHBIMY TOPU30HTAIBHBIMU UCKYCCTBEHHBIMHU 3a3€MJIMTEIISIMU HE JOJDKHO IpeBblmath 30 M, a
rIyOuHa WX 3aJOKEHHs B TIPYHT Ao/bkHa Obitb He MeHee 0,3 M. JInst CHMKEHHMS HanpsDKEHHs
MIPUKOCHOBEHHUS y paboYMX MECT B HEOOXOAMMBIX CIIy4dasX MOXKET OBbITh BBINOJIHEHA MOJICHINKA ICOHS
cioem ToJuHou 0,1-0,2 M.

B cmygae oObenwHEHHS 3a3eMIDIIONIMX YCTPOWCTB pa3HBIX HAMPSKEHWH B OXHO oOrmiee
3a3eMIISTIOIIEE YCTPOHCTBO HANPSHKEHUE IPUKOCHOBEHUS JOJDKHO OIPEAEIATHCS 10 HAaHOOIbIIEMY TOKY
KOpPOTKOTO 3aMbIKaHus Ha 3eMiTio o0benuHsieMbx OPY.

1.7.92. Tlpum BHIOJHEHMH 3a3eMIISIOIIETO  YCTpOiicTBa C  coOJNofieHHEM TpeOOBaHM,
MPEIbABISIEMbIX K €r0 CONPOTHUBICHUIO MM K HAMpPSHKEHUIO NPHUKOCHOBEHUS, MOMOIHUTENBHO K
TpeboBanusam 1.7.90-1.7.91 cuenyert:

MIPOKJIA/IBIBATh 3a3EMIISFOLINE ITPOBOAHUKH, IPHCOEANHSIIONINE 000PYI0BaHIE WM KOHCTPYKIUH K
3a3eMIITEIIO, B 3eMJIe Ha TyOnHe He MeHee 0,3 M;

MIPOKJI/IBIBATh  NPOJONBHBIE W IIONEPEUYHBIC TOPH3OHTAIBHBIE 3a3eMIUTENN (B UYETHIpEX
HalpaBJIeHMsIX) BOJIM3M MECT pacIoJOKEHHs 3a3eMJIIEMBIX HEHTpayeil CHIIOBBIX TpaHC()OpMaTopoB,
KOPOTKO3aMbIKATEIIECH.

I[Ipu BBIXOZE 3a3eMIIIONIETO YCTPOMCTBAa 3a IpEAeNbl OrPaXICHHA DJICKTPOYCTAaHOBKH
TOPU3OHTANBHBIE 3a3€MIIMTENIH, HAaXO[SIIMECs BHE TEPPUTOPHH JICKTPOYCTAHOBKH, CIEIYET
IIPOKJIa/IBIBATh Ha ITyOuHE He MeHee | M. BHEIIHMI KOHTYp 3a3eMIISIOLIET0 YCTPOICTBA B 3TOM ClTydae
PEKOMEHAYETCS BBIIOIHATD B BUJIE MHOTOYTOJIBHUKA C TYIIBIMU WIIM CKPYTTICHHBIMU YITIaMH.

1.7.93. BHemHI010 orpajny 3JIeKTpOyCTaHOBOK HE PEKOMEHAYETCS! IPUCOETUHSTh K 3a3eMIISIOIEMY
YCTPOMCTBY.

Ecmu ot asnektpoyctanoBku otxonatr BJI 110 kB u BeIme, To orpamgy cieayeTr 3a3eMIuTh C
MIOMOIIBIO0 BEPTUKAIBHBIX 3a3€MIIUTENEH AMHOMN 2-3 M, yCTAaHOBIIEHHBIX y CTOEK OTrpajbl [0 BCEMY €€
mepumerpy depe3 20-50 M. VYcraHOBKa TakMX 3a3emiuTeNed He TpeOyeTcs Uil Orpaibl C
METAIMYECKUMH CTOHKaMH M C TEMH CTOMKAaMH U3 JKeJe300eTOHa, apMaTypa KOTOPBIX AIIEKTPHUYECKU
COEMHEHA C METAJUINYECKUMHU 3BEHbSMU OTIpajibl.

Jig  HMCKIIIOYEHMsI JIEKTPUYECKOW CBS3M BHEIIHEW Orpajbl C 3a3eMJLIOIIMM  yCTPOKWCTBOM
paccTosiHHe OT Orpajbl 0 AJIEMEHTOB 3a3eMIISIOIIECTO YCTPOWCTBA, PACIOJIOXKEHHBIX BIOJH HEE C
BHYTPEHHEH, BHEIIHEH MM C 00EMX CTOPOH, AOJDKHO OBITH HE MeHee 2 M. Bexomsamme 3a mpenerns
Orpajibl TOPU3OHTAIBHBIC 3a3EMIINTEIH, TPYOBl M KaOelll ¢ MEeTalTueckoi 00omoukoi uinm OpoHel u
JIpyrue MEeTaJUTMYeCKne KOMMYHHKAIMH JIOJDKHBI OBITH TIPOJIOKEHBI ITOCEPEANHE MEXIy CTOWKaMHU
orpaabl Ha riyoumHe He meHee 0,5 M. B MecTax NpUMBbIKaHUs BHEIIHEW Orpajbl K 3JaHUAM WU
COOPY)KEHMSIM, a TaKkKe B MecTaxX IPHUMBIKaHHS K BHEIIHEH orpaje BHYTPEHHHUX METaUIMYECKHUX
OTPaYKACHUH JOIDKHBI OBITH BRITOJTHEHBI KUPIUYHBIC WM IePEBIHHBIC BCTaBKU JITMHONW He MeHee | M.

[Tutanue 3ME€KTPONPHEMHUKOB, YCTAaHOBJICHHBIX Ha BHEIIHEH Orpaje, CIeXyeT OCYLIECTBISTH OT
pa3eNUTENbHBIX TpaHcGopMaTopoB. OTH TpaHchopMaTopsl HE NOMYCKAaeTcs YCTAHABIMBATh Ha
orpage. Jluuus, coequHSIOMAs BTOPUYHYIO OOMOTKY pa3feluTeNabHOrO TpaHcdopmaropa ¢
JIEKTPONPUEMHHUKOM, PACIIOJIOKEHHBIM Ha Orpajie, IOJDKHA ObITh H30JMPOBAHA OT 3EMJIM Ha pacyeTHOE
3HAa4YCHUE HAPSOHKEHUS Ha 3a3eMIISIONIEM yCTpOiiCcTBe.

Ecnu BbINONTHEHNE XOTsl OBl OJTHOTO U3 yKa3aHHBIX MEPONPHUITHN HEBO3MOXKHO, TO METAJUTHUECKHE
YaCcTH OTpajibl CIEAyeT MPUCOCIUMHUTH K 3a36MIIAIOINEMY YCTPOICTBY M BBINIOJIHHTH BBIPAaBHHBAaHHE
MOTCHIINATIOB TaK, YTOOBI HANPSHKEHWE NMPUKOCHOBEHHS C BHEUIHEH W BHYTPEHHEH CTOPOH Orpajbl HE
MPEBBIAIO JOMYyCTUMBIX 3HaueHUil. [Ipy BEIMOTHEHNN 3a3€MIISIOIIETO YCTPOWCTBA MO JOIMyCTUMOMY
COIIPOTUBIICHHIO C 3TOM LIENBIO JIOJDKEH OBITH IPOJIOKEH TOPH30HTAIBHBIA 3a3€MJIMTENb C BHEIIHEH
CTOpOHBI Orpajbl Ha PaccTosHUM 1 M OT Hee W Ha rIyomHe 1 M. DTOT 3a3eMIIUTEND CIEIyeT
MIPUCOEIMHATE K 3a3eMIIIOIIEMY YCTPOMCTBY HE MEHEe YeM B YEThIpeX TOUKaXx.



1.7.94. Ecnu 3azemisiioliiee YCTPOMCTBO AJIEKTPOYCTAaHOBKM HampspbkeHuem Boiie 1 kB cetu ¢
3(p(QEKTUBHO 3a3eMJICHHOH HEWTpalbl0 COEOUHEHO C 3a3eMJLIIOLIMM  YCTPOWCTBOM  JIPYroi
UIEKTPOYCTAHOBKM MHPH TOMOIIM Kabenmsl ¢ MEeTaIMYeCKOW 000J0YKOM MM OpoHEH WM Ipyrux
METAIMYECKUX CBS3€H, TO JUI1 BBIPAaBHUBAaHWA IOTCHIMAIOB BOKPYr YKa3aHHOH Jpyroi
JIEKTPOYCTAHOBKM WJIM 3/1aHHS, B KOTOPOM OHa pa3MelleHa, HEOOXOAMMO COOJIOJICHHE OJHOTO M3
CIEYIOIMUX yCIOBUIL:

1) npoknangka B 3emiie Ha rIyOumHe | M M Ha paccTosHMM 1 M OT (QyHIAMEHTa 3[aHUsS WIH OT
nepuMeTpa TEePPUTOPUH, 3aHMMAaeMOH OO0OpYJOBaHUEM, 3a3€MIIUTENS, COCJMHEHHOI'O C CHCTEMOM
YPaBHUBAHUS MOTCHIUATIOB 3TOTO 3[aHUS WIN 3TOH TEPPUTOPUH, a y BXOJIOB U y BBE3JOB B 3/laHUE -
YKJIaJIKa TIPOBOJTHUKOB HA PACCTOSIHUM 1 M 2 M OT 3a3emuiuTens Ha Tiryoune 1 n 1,5 M COOTBETCTBEHHO
U COEJMHEHNE STHX IPOBOJIHHUKOB C 3a3€MIIUTEIIEM;

2) UCIONB30BaHUE KENe300€TOHHBIX (YHIAaMEHTOB B KAaueCTBE 3a3eMIINTENICH B COOTBETCTBUHM C
1.7.109, ecmu mnpu 5TOM oOecreynBaeTcsi MAOMYCTUMBIH YpPOBEHb BBIPABHUBAHMS MOTEHIIMANOB.
OoOecrieueHne yCIIOBUIl BBHIPAaBHUBAHUS TIOTEHIMAIIOB MOCPEACTBOM JKeNe300€TOHHBIX (YHIAMEHTOB,
HCTIONB3YeMbIX B KadecTBe 3azeMiuTenei, ompenensercs B coorBerctBuu ¢ ['OCT 12.1.030
«2neKTpoOe30MaCHOCTD. 3alIUTHOE 3a3eMIICHHE, 3aHYIICHHE.

He tpeOyeTcs BBIOMHEHWE YCIOBHH, yKa3aHHBIX B M. | W 2, e€Cli BOKPYT 3HaHUH HUMEIOTCS
acdaibpTOBBIE OTMOCTKH, B TOM YHCIIE y BXOJOB M y Bbe3JoB. Ecim y kakoro-mibo Bxona (Bbesna)
OTMOCTKa OTCYTCTBYET, Yy OTOro BXoJa (Bbe3Ja) [ODKHO OBITh BBINOJHEHO BBIPAaBHHBAaHHE
MOTEHI[AIIOB MyTeM YKJIaIKH JABYX IPOBOJHUKOB, KaK yKa3aHO B III. 1, WM COOJIIO/ICHO YCIOBHE IO
. 2. I[Ipu 3TOM BO BCexX ciaydasx JOJDKHBI BRITOTHATHCS TpeboBanus 1.7.95.

1.7.95. Bo wu3bexaHne BBIHOCA TOTCHIMAA HE JOITyCKAaeTCS IHTAaHWE DSJICKTPOIPHEMHHKOB,
HaxXOJSIIIMXCS 32 MpeAeIaMy 3a3eMIITIOINX YCTPOMCTB 3JIEKTPOYCTAaHOBOK HamlpshkeHHeM Bbime | kB
cetn ¢ 3(QQPEKTUBHO 3a3eMJICHHOW HEWTpaibio, OT 00MOTOK 10 1 KB ¢ 3a3emiieHHOI HeHTpaibio
TpaHc(opMaTopoB, HAXOAAIIMXCS B IpeieslaXx KOHTYpa 3a3eMIISIONIETO YCTPOWCTBA AIIEKTPOYCTaHOBKU
HanpsokeHueM Boime 1 kB.

IIpu HEOOXOIMMOCTH MHUTAHWE TAKUX OIEKTPOIPHUEMHHKOB MOXKET OCYLIECTBIATHCS OT
TpaHchopMaTopa ¢ M3OJIMPOBAHHONW HEWTpaibi0 HAa CTOPOHE HampspkeHHMeM 10 | kB mo kabenpHOM
JIUHWY, BEITIOJIHEHHOH Kabelem 0e3 MeTanImdeckoi 000oukn u 6e3 Oporu, wim mo BJL.

[Ipn sTOoM HampspbkeHHE Ha 3a3eMIIIIOIIEM YCTPOIMCTBE HE JIOJDKHO IIPEBBINIATh HaNpshKEHHE
cpabaTbIBaHUsl MPOOWBHOTO TPEAOXPAHHUTENS, YCTAHOBICHHOTO Ha CTOPOHE HHU3IIETO0 HAIPSDKEHUS
TpaHcdopmaropa ¢ H30JIMPOBAHHON HEUTPAIIBIO.

[Muranue TakuX 3IEKTPONPUEMHHUKOB MOXKET TaKXKE OCYIIECTBIATHCS OT pPa3IeIUTEIBHOTO
TpaHchopmaropa. PazmenuTensHBIM TpaHchopMaTop W JHMHHS OT €ro BTOPUYHON OOMOTKH K
JIEKTPOIPUEMHHKY, €CIIH OHa IPOXOMUT IO TEPPUTOPHUH, 3aHUMAEMOH 3a3eMIISIONIIMM YCTPOMCTBOM
JJIEKTPOYCTAHOBKU HarpspkeHHeM Bble | KB, NODKHBI MMETh M3O0JSLHUIO OT 3€MJIM Ha pacdeTHoe
3HAYCHHE HATPSDKEHNUS Ha 3a3EMIISIIOIIEM YCTPOUCTBE.

3azemJsommMe YCTPOIMCTBA 3JIEKTPOYCTAHOBOK
HanpskeHHeM Bbilie 1 KB B ceTsiX ¢ H30/1MPOBAHHOM HEHTPAJIBIO

1.7.96. B snekTpoycTraHOBKax HampsbkeHHeM Bbille | kKB cetn ¢ M30JMpOBaHHOM HEUTpalbIO
COTIPOTHUBIICHHE 3a3€MIIIOLIETO YCTPOHCTBAa MPU MPOXOXKICHUM PACUETHOIO TOKA 3aMbIKaHHA Ha
3eMIII0 B JIF000E BpeMsI T'oJla ¢ YIETOM COIIPOTHUBIICHHS €CTECTBEHHBIX 3a3eMIINTENIEH TOKHO OBITh

R <250/1,

Ho He 6omnee 10 Om, rae [ - pacyeTHBIN TOK 3aMBIKaHUS Ha 3EMITIO, A.

B kauecTBe pacyeTHOr0 TOKa NPUHUMAETCS:

1) B ceTsx 6e3 KOMITEHCAIIMH EMKOCTHBIX TOKOB - TOK 3aMBIKaHUS Ha 3eMITIO;

2) B CeTAX ¢ KOMITCHCAIUEH EMKOCTHBIX TOKOB!

JUISL 3a3eMJISIIONINX YCTPOMCTB, K KOTOPBIM TPHCOEAWHEHBI KOMIICHCHPYIOIIUE anmapaTsl, - TOK,
paBHbIH 125 % HOMHHAIBLHOTO TOKA HaKOOJIee MOIIIHOTO U3 3THX allapaTos;

JUI 3a3€MITAIOIINX yCTpOfICTB, K KOTOPBIM HE NPHUCOCIUHECHBI KOMIICHCUPYIOIIUE arlrapaTbl, — TOK
3aMBbIKaHHUA Ha 3CMIIIO, HpOXO}]HH_[I/Iﬁ B llaHHOﬁ CCTU TIpU OTKJIIIOYCHHU HaH60nee MOIIHOIoO Hu3
KOMIICHCHPYIOIIHX aIapaToB.

PacueTHBIif TOK 3aMBIKaHHS Ha 3EMIIFO JIOIDKCH OBITH ONpENENeH Uil TOW W3 BO3MOXHBIX B
SKCIITyaTalluy CXeM CEeTH, IIPU KOTOPOH 3TOT TOK MMeeT HanboJbliee 3HaYeHHeE.



1.7.97. Ilpn MCHOAB30BAaHUU 3a3€MIISIOLIETO YCTPOWCTBA OJHOBPEMEHHO IS DIIEKTPOYCTaHOBOK
HarpsbkeHueM 10 1 kB ¢ n3011MpoBaHHON HEHTPaJIbiO JOJDKHBI ObITh BBITOJIHEHBI ycinoBus 1.7.104.

IIpn wucnonb30BaHUM 3a3eMISIFOILETO  yCTPOMCTBA OJHOBPEMEHHO [UIS  3JIEKTPOYCTAaHOBOK
HanpspkeHueM 10 1 kB ¢ rimyxo3azemieHHON HENTpanbio CONMPOTUBIIEHHE 3a3€MIISIIOIIETO YCTPOMCTBA
IOJDKHO OBITH He Oonee ykazaHHoro B 1.7.101 mmbo k 3a3eMIISIOIIEMY YCTPOMCTBY IOJDKHBI OBITH
IIPUCOEIMHEHBI 000JI0YKH 1 OpOHSI He MeHee JBYX Kaleyeil Ha HampspkeHue 1o WM Beime | kB nmm
000MX HAMPSHKCHUH, TPU 00IIEH MPOTHKEHHOCTH ITHX Kabeneit He MeHee 1 kM.

1.7.98. Jlns noncranumit Hanpspkennem 6-10/0,4 kB 1omkHO OBITH BBIIIOJIHEHO OAHO oOOLIee
3a3eMIISIIOIIEE YCTPOHCTBO, K KOTOPOMY JOJIKHBI ObITh IIPHCOEANHEHBI:

1) HeriTpanp TpaHCOpMaTOpa Ha CTOPOHE HampspkeHHeM 10 1 kB;

2) kopiryc TpancdopmaTopa;

3) MeTayuueckre 000JI04KH 1 OpoHs Kabesel HanpsbkeHneM 10 1 kB u Bblle;

4) OTKpBITBIE MPOBO/ISIIIME YACTH JIEKTPOYCTAHOBOK HaNpspkeHneM 10 1 kB u Bblle;

5) CTOpOHHME TPOBOISIIUE YACTH.

Boxkpyr mimomanu, 3aHIMaeMOW TOJACTaHIMEH, Ha riryouHe He MeHee 0,5 M M Ha pacCTOSHUM HE
6omee 1 M orT Kpas QyHZAMEHTa 3JaHWSA TOACTAHIHWH WIH OT Kpas (yHAAMEHTOB OTKPBITO
YCTaHOBJICHHOTO O0OPYIOBAaHMS JOJDKEH OBITH NMPOJIOKEH 3aMKHYTHIH MOPH30HTAIBHBIA 3a3€MIIUTENb
(KOHTYP), IPUCOEANHEHHBIH K 3a3eMJIISIIOLIIEMY YCTPOICTBY.

1.7.99. 3azemuisitoniiee yCTpONUCTBO ceTH HampsikeHueM Bbilie | kKB ¢ n3onupoBaHHON HeHTpanbo,
00bEAMHEHHOE C 3a3eMIISIONIMM YCTPOMCTBOM CeTH HampsbkeHueM Bbille 1 kB ¢ addexruBHO
3a3eMJICHHOW HEWTpajbio B OJHO 0OIIee 3a3eMIISIONIee YCTPOHCTBO, OJDKHO YAOBJIETBOPATH TAKKE
TpeboBanmsaM 1.7.89-1.7.90.

3azemJisironmme YCTpﬂﬁCTBa IJICKTPOYCTAHOBOK
Hanps>KeHUueM 10 1 kB B ceTsix ¢ FJIyXO3a3eMJIeHH0]71 HeﬁTpﬂthO

1.7.100. B »nexTpoycTaHOBKAax C INTyX03a3eMJICHHON HEHTpasplo HeHTpanb TeHepaTopa WU
TpaHcdopmaropa Tpex($azHOTO MEPEMEHHOTO TOKA, CPEIHss TOYKAa MCTOYHHMKA IMOCTOSHHOIO TOKa,
OJIMH W3 BBIBOJIOB MCTOYHMKA OJHO(A3HOTO TOKA JOJDKHBI OBITh IPHCOEAWHEHBI K 3a3€MIIUTENIO MPU
MTOMOILY 3a3€MIIIIOLIET0 NPOBOJHHKA.

HckyccTBeHHBIH 3a3eMJIMTENb, TPEAHA3HAUEHHBIM [UI1 3a3€MJICHUS HEWUTpanM, Kak IpaBuUIIo,
JIOJDKEH OBITh  pacroyiokeH BONMM3M reHepatopa wid TpaHcdopmaropa. s BHYTPHIIEXOBBIX
MOJCTaHIUH OIYCKAETCs PACIoNaraTh 3a3eMIIUTENb OKOJIO CTEHBI 3/1aHuU.

Ecnu ¢ynmameHT 3maHus, B KOTOPOM pa3MelIaeTcs IOJCTaHIUs, HCIOIb3YeTCsl B KauecTBE
€CTECTBEHHBIX 3a3EMJINTENEH, HEHTpanb TpaHc(opMaTopa CIEAyeT 3a3eMIITh IyTeM HPHCOCIMHEHUS
HE MEHee 4eM K JBYM METAJUIMYECKMM KOJIOHHAM WM K 3aKJIQJHBIM JETalsM, HPHBAPEHHBIM K
apMarype He MEHee JIBYX JKeJIe300eTOHHBIX (PYHIAMEHTOB.

IIpu pacnono’keHUM BCTPOEHHBIX IOACTAHLUI Ha pa3HBIX JTaXaX MHOTOATAXHOIO 3IaHUA
3a3eMIIeHHEe HeHTpanu TpaHc(opMaTopoB TAKUX ITOACTAHLMI JOJKHO OBITH BBIIOJHEHO IPH HOMOIIN
CHELHUATBbHO TPOJIOKEHHOTO 3a3€MIIIOIIETO MPOBOJHMKA. B 3TOM ciiydae 3a3eMIISIOIIUN NPOBOIHUK
JIOJKEH OBITh JIOMIOTHUTENBHO IPHCOEANHEH K KOJIOHHE 3/1aHMs, OyvpKaifineit Kk TpaHcdopmaropy, a ero
COINPOTHUBIICHHE YYTEHO IIPU ONPEAEIECHUHN CONPOTHUBICHUS PACTEKAHHIO 3a3€MILIOIIErO YCTPOICTBA, K
KOTOpOMY IIpHCOEMHEHa HEHTpasb TpaHchopMaTopa.

Bo Bcex cnmydasx MOJDKHBI OBITH HPUHATHL MEPhl MO OOECIEYEHUIO HENPEpHIBHOCTH LENU
3a3eMJICHUS U 3alUTe 3a3eMIISIOIIET0 MPOBOJHUKA OT MEXaHUYECKHUX MTOBPEXKICHUIA.

Ecnu B PEN-TIpOBOJTHMKE, COSAMHSIONIEM HEHTpanb TpaHcopMaTopa WM TeHepaTopa C IIHHOW
PEN pacnpenennuTenbHOTO yCTpocTBa HampshkeHneM 1o | kB, ycraHoBieH TpancdopMaTop TOKa, TO
3a3eMIIIOINNIA TPOBOJHHUK JIOJDKEH OBITh MPUCOCIMHEH HE K HeWTpamum TpaHcdopmaropa win
reHepaTopa HEMOCPEACTBEHHO, a K PEN-IpOBOJHNKY, TIO BO3MOKHOCTH Cpa3y 3a TpaHcdopmaTropom
Toka. B Takom ciyuae pa3nenenue PEN-npoBoaHuka Ha PE- 1 N-IpoBOAHUKU B cucTteMe IN-S TOIKHO
OBITH BBIIIOJIHEHO TaKxke 3a TpaHc(opMmaTopoM Toka. TpaHcdopmaTop ToKa ciemyeT pa3MelaTh Kak
MOYHO OJIVKE K BBIBOJLY HEHTpaJM reHeparopa ik Tpanchopmaropa.

1.7.101. ComporuBneHue 3a3eMISIOMIETO YCTPOICTBAa, K KOTOPOMY IIPHCOEIUHEHBI HEHTpain
reHepaTropa WiH TpaHc(hOpMaTopa WM BBIBOIBI MCTOYHHKA OAHO(A3HOTO TOKa, B JII0OOE BpeMs rona
JIOJDKHO OBITH He Oonee 2, 4 1 § OM COOTBETCTBEHHO NPH JIMHEHHBIX HarpspkeHuax 660, 380 u 220 B
nucrouyHuka tpexdaznoro Toka win 380, 220 wm 127 B wucTouHMKa OgHO(A3HOrO TOKA. ITO
COIPOTHBIICHUE JOJDKHO OBITh 00ECHEUYEHO C YUeTOM HCIIOIb30BAHMSA €CTECTBEHHBIX 3a3eMIIMTENeH, a
TaKXKe 3a3eMIINTeNel MOBTOPHBIX 3a3eMieHuil PEN- wim PE-npoBoguuka BJI Hanpspkenunem 1o 1 kB
IIPU KOJIMYIECTBE OTXOMSAIINX JIMHAN HE MeHee IBYX. CONpOTHBICHNE 3a3EMIINTENS, PACIIOIIOKEHHOTO B



HETOCPECTBEHHON OJIM30CTH OT HEHTpasi TeHepaTopa Wik TpaHC(hOopMaTopa WM BhIBOJIA HCTOYHHKA
onHo(a3HOro Toka, JOKHO ObiTh He Oosiee 15, 30 m 60 OM COOTBETCTBEHHO MPH JIMHEHHBIX
HanpspkeHusix 660, 380 u 220 B mcrounuka tpexdasnoro Toka wiau 380, 220 u 127 B ucrounuka
onHO(]a3HOTO TOKA.

IIpu yaensHOM conmpoTuBieHny 3eMin P > 100 Ombh gomyckaeTcst yBeIMYMBaTh YKa3aHHbIE HOPMbI
B 0,01p pa3, HO He Ooee TEeCATUKPATHOTO.

1.7.102. Ha xonnax BJI unu orBeTBiIeHnii oT HuX giuuHoM Oojee 200 M, a Takke Ha BBogax BJI k
JJIEKTPOYCTAHOBKAaM, B KOTOPHIX B KauecTBE 3alIUTHOH Mepbl NPH KOCBEHHOM IPHKOCHOBEHHH
NPUMEHEHO aBTOMAaTHYECKOE OTKIIIOYEHHE IIMTaHUs, MJOJDKHBI OBITh BBIIOJHEHBl MOBTOPHBIE
3azemwsieHuss PEN-nipoBonHuka. Ilpu 3TOM B nepByro odepenb CIEAYET MCIIONIb30BATh €CTECTBEHHBIE
3a3eMIIUTENN, HAlpuUMep, IMOJ3eMHBIE 4YacTH ONop, a TaKke 3a3eMISIONIME YCTPOUCTBA,
MIpeJHa3HaYCHHBIC IS TPO30BBIX NepeHanpsbKeHui (cM. 11 2.4).

VYka3aHHBIC [TOBTOPHBIC 3a3€MJICHUS BBIMOIHAIOTCS, €CIIM OOJiee JacThle 3a3€MJICHHS 110 YCIOBHAM
3aIIMTHI OT TPO30BBIX IEPEHAIIPSHKEHUN HE TPEOYIoTCSI.

[oBTopHBIE 3a3emiuenust PEN-IpOBOJTHUKA B CETAX MOCTOSHHOTO TOKA JIOJDKHBI OBITH BBIITOJHEHBI
IIpyu TOMOIIHN OTACIBHBIX UCKYCCTBECHHBIX SaSCMHMTeHeﬁ, KOTOPbIC HE JOJIKHBI UMCTh METAJUIMYCCKUX
COEMHEHUH C MTOA3eMHBIMU TPYOOTIPOBOIAMH.

3azemMiIsIOMye TPOBOIHHUKHA IUISi TOBTOPHBIX 3a3emieHnit PEN-IpOBOJHHMKA [OJDKHBI HMEThH
pa3Mephl He MEeHee MPUBEICHHBIX B Tabm. 1.7.4.

Tabnuya 1.7.4

HaumeHnblme pa3Mepsl 3a3eMJIMTeNel M 3a3eMIISTIOIMX MPOBOIHUKOB,
MPOJIOZKEHHBIX B 3eMJIe

Marepuan IIpo¢uns ceueHns Huamerp, | [Inomane nonepeunoro| TommuHa
MM CCUCHUS, MM CTEHKH, MM

Cranb Kpyrmbrit:

yepHas JUTS BEPTUKAIBHBIX 3a3€MIINTEIEH; 16 - -
TSI TOPU3OHTAIBHBIX 3a3eMITUTENEH 10 - -
[MpssMoyToBHBIIH - 100 4
Yrinosoi - 100 4
TpyOHbIH 32 - 3,5

Cranb Kpyrmbrit:

OLIMHKOBAHHAs |AJI BEPTUKAJIBHBIX 3a3€MIIUTENCH; 12 - -
JUT TOPU3OHTAIBHBIX 3a3eMIUTEIeH 10 - -
[IpsimoyrosbHbII - 75 3
TpyOHBIH 25 - 2

Mens Kpyrmsrit 12 - -
[IpsiMmoyrosbHBII - 50 2
TpyOHbIi 20 - 2
Kanat MHOTOIIPOBOJIOYHEIH 1,8% 35

* JlnaMeTp KaxkI0# MPOBOJIOKH.

1.7.103. OO1miee CONPOTHBIICHHE PACcTEKAaHHUIO 3a3eMIIMTENICH (B TOM HYHCJIE €CTECTBEHHBIX) BCEX
MTOBTOPHBIX 3a3emiieHnit PEN-nipoBoganka Kaxaor BJI B moboe Bpems roza T0DKHO OBITH He Ooree 5,
10 1 20 OM COOTBETCTBEHHO TIPH TMHEWHBIX HanpspkeHUs1x 660, 380 u 220 B ucrounuka TpexdazHoro
toka mwim 380, 220 u 127 B ncrounuka oxHodasHoro toka. I[Ipu 3TOM CONpOTHBIEHHE PACTEKAHHIO
3a3eMJIMTENS KAKAOr0 W3 IMOBTOPHBIX 3a3eMJICHUH JOMKHO ObITh He Ooinee 15, 30 m 60 Owm
COOTBETCTBEHHO TIPH TEX KE HAIPSHKCHHSX.

[Ipu ynenmsHOM compoTuBiaeHnH 3eMiau P > 100 OmM momyckaercst yBenu4ruBaTh YKa3aHHBIE HOPMBI
B 0,01p pa3, HO He OoJee JeCATUKPATHOTO.




3azemusiomue yCTPOICTBA 31€KTPOYCTAHOBOK HANPSKEHHEM
1o 1 kB B ceTsiX ¢ H30JIMPOBAHHON HEHTpPaJbIO

1.7.104. ConpoTuBieHHE 3a3eMIIAIONIETO YCTPOUCTBA, MCIIOIB3yEeMOTO IS 3alIUTHOTO 3a3eMJICHUS
OTKPBITBIX MPOBOJSILIMX YacTel, B cucteMe /7 TOIDKHO COOTBETCTBOBATh YCIOBHIO:

R< Uy,

rae R - conpoTHBIIEHUE 3a3eMJISIONIET0 yeTpoiicTBa, OM;

U, - HampspKeHHe MPUKOCHOBEHHUS, 3HAU€HUE KOTOpOro mpuHuMaercs paBHbIM 50 B (cMm. Takxke
1.7.53);

I - TONHBIM TOK 3aMBIKaHHUS Ha 3eMITIO, A.

Kak mpaBmino, He TpeOyercs NpUHUMATh 3HAYEHHE COMPOTHBIICHHS 3a3€MIIIONIETO YCTPOMCTBA
MeHee 4 OM. JlomyckaeTcsi CONMPOTHBIICHHE 3a3eMILIOIIEro ycrpoiictsa 1o 10 OM, ecmu coOmoneHo
MIPUBEJCHHOE BBHINIC YCIOBHE, & MOITHOCTh T€HEPATOPOB MIIH TpaHchopMaTopoB He mpepbimaeT 100
kB[A, B TOM umcie cyMMapHas MOIIHOCTh TCHEPATOPOB WM TpPaHC(HOPMATOPOB, pPabOTAIOIINX
rapanieabHo.

3azemJIsoIMe YCTPOICTBA B PaiioHAX ¢ 00JILIIMM yJAeIbHBIM COMPOTHBJICHHEM 3eMJIH

1.7.105. 3azemusromue yCTPOWCTBA 3JEKTPOYCTAaHOBOK HampspkeHHeM Bbime 1 kB ¢ addextuBHO
3a3eMJICHHOWH HEHTpalbio B paiOHaX ¢ OOJBIIMM yIEIbHBIM CONPOTHBICHHUEM 3€MJIM, B TOM YHCIIC B
paiioHaX MHOTOJICTHEH Mep3JIOThl, PEKOMEHIyeTCs BBHIMOJHATH C COOJIOJICHHEM TpeOOBaHMH,
MIPEABSBISIEMBIX K HAIIPsDKEHHIO IpHUKocHOBeHust (1.7.91).

B ckanbHBIX CTpYKTypax HOIycKaeTcs MPOKJIAJbIBaTh TOPU3OHTAIbHBIC 3a36MIIMTEIIN HA MEHbIIEH
riryoune, yeM atoro tpedyror 1.7.91-1.7.93, Ho ne menee yem 0,15 M. Kpome Toro, momyckaercs He
BEITTONTHATH TpeOyemble 1.7.90 BepTHKAIBHBIE 323 MIINTENH Y BXOIOB H Y BHE3/I0B.

1.7.106. Tlpu coopyXKCHHH HCKYCCTBCHHBIX 3a3eMJIMTENICH B palioHaX C OOJBIINM YyICTHHBIM
COIIPOTHBIICHHEM 3€MJIM PEKOMEHAYIOTCS CIIE/TYIONINE MEPOTIPHSTHS:

1) yCcTpOHCTBO BEPTHKAIBHBIX 3a3e€MJIMTENICH YBEIWYEHHOH UIMHBI, €CIM C IIIyOWHOH ynesbHOoe
COIIPOTHUBIICHHE 3E€MJIM CHHXKAETCSl, & ECTECTBEHHBIE YIriyOJICeHHbIE 3a3eMITUTENN (HAIpUMep, CKBaKUHBI
€ METATMYECKUMH 00CaIHBIMU TPYOaMH) OTCYTCTBYIOT;

2) yCTpOHCTBO BBEIHOCHBIX 3a3€MJIMTEINEH, ecr BONMM3H (10 2 KM) OT 3JIEKTPOYCTAaHOBKH €CTh MECTa
C MEHBIINM YAEIBHBIM COITPOTHUBIICHHEM 3EMIIN;

3) ykiagka B TpaHIIEH BOKPYT TOPU30HTAJBHBIX 3a3€MJIMTENCH B CKAJIbHBIX CTPYKTYpax BIAXKHOTO
TJIMHUCTOIO TPYHTA C MOCIEAYIoLel TpaMOOBKON M 3aCHINKOI1 IIeOHEM JI0 BepXa TpaHILIeu;

4) mnpuMeHeHHE WCKYCCTBEHHOH 00pabOTKM TpyHTa C LENBI0 CHHXKEHHS €ro YAEIbHOIro
COTIPOTHUBIICHHSI, €CIM JAPYTHe CHOCOOBI HE MOTYT OBITh HMPUMEHEHBI WM HE JAI0T HE0O0XOIUMOro
a¢dexra.

1.7.107. B pailoHax MHOTOJETHEH MEP3JIOTHI, KPOME PEKOMEHIALMi, nmpuBeneHHbIX B 1.7.106,
cienyer:

1) momemaTh 3a3eMIIMTENN B HEIPOMEP3AIOLIHE BOAOEMBI U TaJIbIe 30HbI;

2) UCIIOJIBb30BaTh 00CaIHBIE TPYOBl CKBAXKHH;

3) B JOIIOJIHCHUEC K yTHy6HeHHI)IM 3a3CMIIMTCIIAM TMIPUMCHATE TMPOTSAXKCHHBIC 3a3€MIIUTCIIM Ha
ramyoune oxomo 0,5 M, npenHasHaueHHbIe s paOOTel B JIETHEE BpeMsl IPH OTTAMBAHHUU
TIOBEPXHOCTHOTO CJIOS 3EMJIH;

4) co3naBaTh UCKYCCTBEHHBIE TaJIbIE 30HEI.

1.7.108. B anexrpoycraHOBKax HampsbkeHueM Bbime 1 kB, a taxxe 1o 1 xB ¢ usonupoBanHOM
HEHTpaybl0 A 3eMJIH C YIACIbHBIM compoTuBicHueM Oosee 500 Ombhi, ecnu MmepomnpusThs,
npenycmorperasie 1.7.105-1.7.107, He MO3BOISIOT MONXYYUTh HpPUEMIIEMBIE IO SKOHOMHYECKUM
COOOpaXEHUAM 3a3EMIINTENH, IOIYCKAaeTCs IOBBICUTH TpeOyeMble HACTOSIIEH TJIaBOH 3HAYCHHS
COMPOTHBIICHUH 3azeMisitommx ycTpoiicte B 0,002p pa3, rme P - OSKBUBAICHTHOE YJIEIBHOE
conporuBieHne 3emnn, OmM. IIpu 3TOM yBenmuueHmne TpeOyeMbIX HACTOSIIEH IIIaBOW CONPOTHUBICHUI
3a3eMIIIOIINX YCTPOMCTB JJOIDKHO OBITH HE O0Jiee AECSTUKPATHOTO.

3azeMinTe N



1.7.109. B xauecTBe €CTECTBEHHBIX 3a3€MJIUTENEI MOTYT OBITh HCIOJIb30BaHBI:

1) MeraminyecKkue U Kene300eTOHHbIE KOHCTPYKLMH 3JaHWH M COOPY)XEHHMH, HaXOoJIluecs B
COTIPHKOCHOBEHUH C 3eMJICH, B TOM YHCIE >XKesle300eTOHHBIE (YyHIAMEHTHl 3[JaHWN U COOPYXCHHH,
HUMEIOIINE 3alUTHBIE THAPOWU3OJSIHMOHHBIE ITOKPBHITHS B HEAarpecCHBHBIX, CIa00arpecCHBHBIX M
CpesHearpecCuBHbBIX Cpeax;

2) MeTaJuIn4ecKue TpyObl BOJONPOBO/Ia, IPOJIOKEHHBIE B 3EMIIE;

3) obcamuble TPYOBI OYPOBBIX CKBAXKUH;

4) MeTaJyIMYECKWe MITYHTHl THAPOTEXHHUECKHX COOPYXEHHMH, BOJOBOABI, 3aKIAIHbIE YacTH
3aTBOPOB U T. IL.;

5) penbCOBBIE ITyTH MaruCTPAIbHBIX HEINEKTPU(DHUIIMPOBAHHBIX KEIE3HBIX JOPOT M MOABE3IHBIC
IIyTH TIPH HAJTMYHH TIPEJHAMEPEHHOT0 YCTPOWCTBA IIEPEMBIYEK MEXK/Ty PEIbCaMu;

6) Ipyrue HaxomsIuecs: B 3eMJIe METaJUTNYeCKe KOHCTPYKIIMH M COOPY)KEHHST;

7) MerayuMYecKue O0OJIOUKM OpOHHPOBAHHBIX KalOenel, MpOJIOKEHHBIX B 3emiie. O00JIOUKH
Kabeseil MOTyT CIIyXKUTh CJUHCTBEHHBIMHU 3a3€MJIMTEINISIMU MPU KOJIMYECTBE Kabesel He MEHee IBYX.
AsroMuHIEBBIE 000JIOUKH Kabeneil CII0NIb30BaTh B KAUECTBE 3a36MIINTENEH HE JOMYCKaeTCs.

1.7.110. He pnomyckaercsi WMCIONB30BaTh B KadecTBE 3a3eMIUTEICH TPyOOIPOBOABI TOPIOYMX
JKHJIKOCTEH, TOPIOYMX WIJIM B3PBIBOONACHBIX Ta30B M cMecell W TPyOONpOBOIOB KaHAIM3AUUU W
LEHTPAILHOTO OTOIUICHHS. YKa3aHHbIE OIpPaHUYEHHS] HE UCKIIIOYAIOT HEOOXOIMMOCTH NPUCOEIHMHEHNUS
TaKUX TPYOONPOBOJOB K 3a3eMIIIOIIEMY YCTPOMCTBY C IIENbIO ypaBHUBAHUS IIOTEHIMAJIOB B
cooTBeTcTBUH ¢ 1.7.82.

He cnenyer ncrmons3oBaTh B KauyeCTBE 3a3€MIIMTENEH )KeI€300€TOHHBIE KOHCTPYKLIMHU 3HaHUHA U
COOPYXEHUM C TpeaBapUTENbHO HANPSDKEHHOM apMaTypod, OJHAKO 3TO OrpaHUYEHHE He
pacnpoctpansiercs Ha onopsl BJI u onopHble koHcTpykiuu OPY.

B03MOXXHOCTh ~ HMCIIOJNIB30BaHUSI  €CTECTBEHHBIX  3a3eMJIMTENIEH 10  YCIOBHIO  IUIOTHOCTH
MPOTEKAIONIMX TI0 HUM TOKOB, HEOOXOIMMOCTh CBapKH apMaTypHBIX CTEp)KHEH >Kele300€TOHHBIX
(GyHIAMEHTOB M KOHCTPYKLH, NPUBAPKH aHKEPHBIX OOJTOB CTAJIbHBIX KOJOHH K apMaTypHBIM
CTEPKHSIM KENe300€TOHHBIX (DYHIAMEHTOB, a TaKXKe BO3MOKHOCTb HCIIOIb30BaHUS (PYHIAMEHTOB B
CHIIBHOArPECCUBHBIX CPEIAX JOIKHBI OBITh OTPEJICIICHBI PACUETOM.

1.7.111. HckyccTBeHHBIC 3a3€MIIMTENIM MOTYT OBITh W3 YEPHOH WM OIMHKOBAHHOW CTalW WA
METHBIMH.

HckyccTBeHHBIE 3a3eMIIMTENN HE IOJDKHBI UMETh OKPACKH.

MaTepMan N HaMMCEHBIIHC PpasMEpPhbI 3a3eMJIMNTEIIEH JOJDKHBI COOTBETCTBOBATH INPHUBCIACHHBIM B
Tabmn. 1.7.4.

1.7.112. Cevenne TOPU3OHTAIBHBIX 3a3EMIIUTENICH I 3JICKTPOYCTAHOBOK HANpsDKEHHEM BBITIE 1
KB ciiemyeTr BBIOMpATh 1O YCIOBHIO TEPMHYECKOW CTOMKOCTH IPH JIOIYCTUMOH TeMIlepaType HarpeBa
400 °C (KpaTKOBpEMCHHEIA HATPEeB, COOTBETCTBYIOUIMIA BPEMEHU JCHCTBHS 3alIUTHI U OTKIFOUYCHUS
BBIKJTIOYATEIS ).

B citydqae onacHOCTH KOPPO3HH 3a3eMIISIIOLINX YCTPOMCTB CIIEyeT BBIOJIHUTD OHO U3 CJIEIYIOIINX
MEpOIPUSITHI:

YBEIHYNUTH CEUCHUS 3a3EMIIMTENEH M 3a3EMIIIOIINX MPOBOAHUKOB C yIETOM PAcUeTHOTO CPOKa MX
CITYKOBI;

MIPUMEHUTH 3a3eMIIUTENN M 3a3eMJIIIOLIME MPOBOJHHKHM C TaJlbBaHMYECKUM ITOKPHITHEM HIIN
MeJHbIE.

IIpu 3TOM CiielyeT y4UThIBaThb BO3MOXKHOE YBEJIIMYEHHE CONPOTUBIIEHUS 3a3€MIIIOIUX YCTPOMCTB,
00yCIIOBIEHHOE KOPPO3UEH.

Tpanmen ast TOPU3OHTAIBHBIX 3a3EMIIMTENEH JIOJDKHBI 3allOMHATHCS OJHOPOIAHBIM TPYHTOM, HE
COJIEpIKaIMM IIEOHS ¥ CTPOUTEIILHOTO MyCOpa.

He cnenyer pacmnonarare (MCHOJIB30BaTh) 3a3€MIIUTENN B MECTaX, A€ 3eMJIS TOJICYIINBACTCS MO
JIEHCTBHEM Teria TpyOOIpOBOJIOB H T.I1.

3azemuis0IMe MPOBOAHUKH

1.7.113. Ceuenus 3a3eMJIAIONINX HPOBOJHHUKOB B AJIEKTPOYCTAaHOBKAX HampsbkeHuem a0 1 kB
TTOJDKHBI COOTBETCTBOBAThH TpeOOoBaHUAM 1.7.126 K 3aIIUTHBIM IIPOBOTHUKAM.

Hanmvenpime cedeHWs 3a3eMIIONIMX INTPOBOAHUKOB, TIPOJOXKEHHBIX B  3€MJE, OJDKHBI
COOTBETCTBOBATh MPUBECHHBIM B Ta0i. 1.7.4.

IIpoknangka B 3eMiIe aTFOMUHUEBBIX HEM30IMPOBAHHBIX IIPOBOJHUKOB HE JAOIYCKAETCs.

1.7.114. B snexTpoycTaHOBKax HampsbkeHHeM Bblmie 1 kB ceueHus 3a3eMIISIOMIMX MPOBOIHUKOB
JTOJDKHBI OBITH BEIOPAHBI TAKUMH, YTOOBI IIPH MPOTEKAHUM [T0 HUM HauOOJIbIEro Toka ofgHodasHoro K3



B DJIEKTpOyCTaHOBKax ¢ 3(dexkTHBHO 3a3eMJEHHON HeWTpanblo WM Toka aByxdasznoro K3 B
JJIEKTPOYCTAHOBKAX C HM30JIMPOBAHHON HEWTpPAJIbI0 TeMIepaTypa 3a3eMJISIONIMX MPOBOJHHKOB HE
mpeBbicuia 400 °C (KpaTKOBPEMEHHBIH HAarpeB, COOTBETCTBYIOUIMH ITOJIHOMY BPEMEHH ICHCTBHS
3aIIMTHI ¥ OTKJIFOYEHHS BBIKITIOYATENIS).

1.7.115. B oanekrpoycTaHOBKax HampsbDkeHHeM Bbllie 1 KB ¢ HM301MpOBaHHOM HEWUTpalbio
MPOBOIMMOCTB 3a3€MJISIFOLIMX MPOBOJHUKOB CEYEHMEM JIO 25 MM’ 10 MEIM MM PABHOIIEHHOE EMY U3
JPYrHX MaTEepHalIOB JIOJDKHA COCTAaBIISITH He MeHee 1/3 mpoBoaMMOCTH (ha3HBIX NMPOBOJHMKOB. Kax
NPABUIIO, He TPeOYETCS MPUMEHEHHE MEJHBIX POBOJHUKOB CeYeHHEM Oojee 25 MM?, aTIOMUHHUEBBIX -
35 MM?, cTabHBIX - 120 MM>.

1.7.116. [ns BBIIOTHEHUS W3MEPEHWH COMPOTHBICHHS 3a3eMJILIIOIIETO YCTPOHCTBA B YIOOHOM
MecTe JO0JDKHA OBITh INpeaycMOTpeHa BO3MOKHOCTH OTCOEAMHEHHUS 3a3€MIISIONIEro NPOBOJHMKA. B
JJIEKTPOYCTAHOBKAaxX HampsbkeHHeM 1o | kB TakuM MecToM, Kak MpaBWiIO, SBISIETCS TJIaBHAS
3azemunsitomnasl muHa. OTCOeNMHEHHE 3a3eMIISFOLIECTO MPOBOJHHMKA JIOJDKHO OBITH BO3MOXHO TOJBKO
[IPY IOMOIIM UHCTPYMEHTA.

1.7.117. 3a3eMIISTIOIIHHA MIPOBOJTHUIK, TIPUCOSTNHSFOIITAN 3a3EeMITMTEIh paboyero
(pyHKIIMOHATBHOTO) 3a3EMIICHUS K TJIABHON 3a3eMIIIOIIECH IIHHE B JIEKTPOYCTAHOBKAX HAMPSHKEHHEM
1o 1 kB, nomkeH UMeTh ceyeHHe He MeHee: MeAHbIH - 10 MM, aJlloMUHUEBBIH - 16 MM?, CTanbHOM - 75
MM,

1.7.118. ¥ MecT BBOJa 3a3eMJISIOIIMX HPOBOJHMKOB B 3JIaHUS JOJDKEH OBITH IPELyCMOTpPEH

ON03HaBaTEJILHBIN 3HAK @
T'1aBHast 3a3eMJISIOINAs IIHHA

1.7.119. T'maBHas 3a3eMJIsfomIasl IIMHA MOXKET OBITH BBHINOJIHEHa BHYTPH BBOJHOTO YCTPOMCTBa
JIEKTPOYCTAHOBKY HANPSDKEHNEM 10 1 KB Mim oTIenbHO OT Hero.

BHyTpH BBOJHOTO YCTpPOMCTBA B KauecTBE IMIABHOW 3a3eMIIIOIICH IIMHBI CIIEIyeT HCIIOIb30BaTh
muny PE.

[Ipu oTnenbHOM ycTaHOBKE IIIaBHas 3a3eMJISIFOLIAs IIMHA JI0JDKHA OBITh PacioyioKeHa B JIOCTYITHOM,
yIOOOHOM J1JIs 0OCITY>)KUBaHUsI MeCTe BOJIM3H BBOJJHOTO YCTPOMCTBA.

CedeHue OT/IEIBPHO YCTAHOBICHHOH INIaBHOM 3a3eMIISOIEH MIMHBI IOJKHO OBITH HE MEHEE CEUCHHUS
PE (PEN)-npoBOJHHKA TUTAIOMICH JIMHHH.

I'maBHast 3a3emisfroliasl MMHA JOIDKHA OBITh, KakK IpaBHUiIO, MeAHOH. Jlommyckaercst mpHMeHEHHe
TJIaBHOW 3a3eMJISIOLIEH IIMHBI U3 cTaid. [IpuMeHeHrne alFoMUHHUEBBIX IIUH HE JOITyCKaeTCsl.

B KOHCTpYKIMM IIHMHBI JODKHAa OBITH MPEIyCMOTPEHa BO3MOXKHOCTb WHJIMBHAYaIbHOTO
OTCOCAMHCHUA MPUCOCAUHEHHBIX K HEH IIPOBO/THHUKOB. OTCOCL[I/IHCHI/IG JOJIKHO OBITH BO3MOIKHO TOJBKO
C HCHOJIb30BAHUEM HHCTPYMEHTA.

B wMecrax, IOCTYymHBIX TOJNBKO KBATH(UIMPOBAHHOMY MEpPCOHANY (HAmpHMep, IIHUTOBBIX
MIOMEIIEHUSX KWIbIX JAOMOB), TJIABHYIO 3a3€MIIIIONIYIO INHHY CJIEIyeT yCTaHaBIMBATH OTKPHITO. B
MecTax, JOCTYITHBIX TOCTOPOHHHUM JIMIaM (HalpuMep, 10Ibe3ax WIIM HOo/Balax JIOMOB), OHA JOJDKHA
MMETh 3alUTHYIO 000JI0UKY - MIKad WIH SIIMK C 3auparolieiics Ha K4 eeprieid. Ha aBepue nim Ha

CTCHC HaaQ IIMHOM JOJIPKCH 6I)IT]: HaHCCCH 3HaK .

1.7.120. Eciu 3maHMEe MMEET HECKOJILKO 000COOJEHHBIX BBOJOB, I'JIaBHAs 3a3eMIIAIONIAS IITHMHA
JIOJDKHA OBITh BBINOJNHEHA I Ka)XJOro BBOAHOrO YycTpoiictBa. [Ipm Hamw4amm BCTPOEHHBIX
TpaHC()OpMATOPHBIX MOACTAHIMK TJaBHAs 3a3eMJLIIONIAs [IMHA JIOJDKHA YCTaHABJIMBATHCS BO3JIE
Ka)XJ0M M3 HAX. DTH MIMHBI JOJDKHBI COSTUHATHCS MTPOBOJAHIUKOM YPaBHUBAHHS MOTEHIHAIOB, CCUCHNE
KOTOpPOT'O JIOJDKHO OBITh HE MeHee MHONOBHHBI cedeHuss PE (PEN)-poBOAHHMKAa TOH JIMHMU Cpeau
OTXOJSIIMX OT HIMTOB HU3KOTO HANPSDKEHMs MOJCTaHLMUK, KOTOpas uMeeT Haubosblee ceueHue. s
COCAMHCHUA HECKOJIBKHUX TJIaBHBIX 3a3€MIIAIOINX HIMH MOTYT MCIIOJIB30BATHECA CTOPOHHUE ITPOBOAAIINEC
YacTH, €CIIH OHH COOTBETCTBYIOT TpeOoBaHusAM 1.7.122 K HEHNpepsIBHOCTH W TMPOBOANMOCTH
IIEKTPHUECKOM ETIH.

3amuTHbIe NpoBOAHNKH (PE-IPOBOIHUKH)

1.7.121. B xaugectBe PE-TIpOBOZHHMKOB B JJIEKTPOYCTaHOBKaxX HampsokeHneM 1o | kB moryr
HCIIONB30BATHCSL:

1) crienMaNbHO NMPEIyCMOTPEHHbIE IPOBOTHHUKH!

YKHJIBI MHOTO’KHITBHBIX KaOeJe;

W30JIMPOBAHHBIC MJIM HEU30JIMPOBAHHBIE IPOBO/IA B 00111l 0005104Ke ¢ (ha3HBIMU IPOBOJAMH;



CTaI[MOHAPHO MPOJI0KEHHBIE H30JIMPOBAHHbIEC I HEN30JHMPOBAHHBIE POBOIHUKHY;

2) OTKPBITHIE TIPOBOISIINE YACTH SIEKTPOYCTAHOBOK:

aTIOMUHHEBLIE 000JIOYKH Kabeeit;

CTaIBHBIE TPYOBI 3TEKTPOIIPOBOAOK;

METAIMYECKHE O000JIOUKH M ONOPHBIE KOHCTPYKIIMU IMIMHOIPOBOJOB M KOMIUICKTHBIX YCTPOMCTB
3aBOJICKOT'O M3TOTOBJICHHSI.

Meraumyeckre Kopoba M JIOTKH AJIEKTPOIPOBOJIOK MOXKHO HCIIOJIB30BaTh B Ka4eCTBE 3alUTHBIX
MPOBOIHUKOB TMpPH YCIOBUH, YTO KOHCTPYKIHMEH KOpPOOOB ¥ JIOTKOB IPEAYCMOTPEHO TaKoe
UCTIONb30BAaHUE, O YEM HMMEETCsl yKa3aHWe B JJOKYMEHTAllMd H3TOTOBUTENS, a MX PAaCIOJIOKEHHE
HCKJTI0YAET BO3MOYKHOCTh MEXaHHYECKOTO TIOBPEXKICHHS;

3) HEKOTOpBIE CTOPOHHHE IPOBOISIINE YACTH:

METaIIMYECKUE CTPOUTENbHBIE KOHCTPYKIMH 31aHUH U COOpY>KeHUH ((epMbl, KOJIOHHBI U T. I1.);

apMarypa JKele300€TOHHBIX CTPOMTENIBHBIX KOHCTPYKIMH 3[JaHUA TpH YCIOBHU BBINOJIHEHHUS
TpeboBanuit 1.7.122;

METAIMYECKHE KOHCTPYKIIMM TPOM3BOACTBEHHOTO HA3HA4YCHUs (IIOAKPAHOBBIE PENbCHI, Tajepe,
TUTOIIAIKH, IIaXThl TU(TOB, TOJbEMHUKOB, 3JIEBATOPOB, 00OpaMIICHHUS KaHATOB U T.I1.).

1.7.122. Vcnonb3oBaHHE OTKPBITBIX K CTOPOHHHUX MPOBOSIIMX YacTell B KauecTtBe PE-
IIPOBO/IHMKOB JIOITyCKAETCsI, €CJIM OHM OTBEYAIOT TPEOOBAHMSIM HACTOSIIEH IJIaBBl K MPOBOJUMOCTH U
HETPEPBIBHOCTH JIEKTPUUECKOM LT .

CTOpOHHI/IC IpOBOAAIINIHUE YaCTU MOTYT OBITh KCIIOIL30BAHLI B KA4eCTBE PE-HpOBOI[HI/IKOB, €Clin
OHH, KPOME TOTO, OJTHOBPEMEHHO OTBEYAIOT CICAYIOLINM TPEOOBAHUSIM:

1) HempepbIBHOCTh DSJEKTPHUECKONW Iemu obOecrmeunBaeTcs MO0 WX KOHCTPYKIHEH, JMO0
COOTBETCTBYIOIMMH COCIMHEHMSMH, 3allUIICHHBIMA OT MEXaHWYECKHX, XUMHYECKHX M APYTHX
MOBPEKICHMUIA;

2) UX IEMOHTaX HEBO3MOXKEH, €CIIM HE IMPEAYyCMOTPEHBI MEPHI 10 COXPAHEHMIO HENPEPBHIBHOCTH
LENHU U €€ TIPOBOJUMOCTH.

1.7.123. He nomyckaeTcs HCIIONB30BATh B KauecTBe PE-IIPOBOTHUKOB!

METATMYECKHE O000JIOUKH H3O0IAMOHHBIX TPYOOK M TpyOUYaThIX MPOBOIOB, HECYIHE TPOCHI MPH
TPOCOBOH 3JIEKTPOIIPOBOAKE, METAJUIOPYKABA, a TAK)KE CBUHIIOBBIE 000JIOYKH POBOJIOB U KaOeeH;

TpyOOIIPOBO/IBI Ta30CHA0KEHUS U APYTHe TPyOOIIPOBOABI TOPIOYMX M B3PHIBOONACHBIX BEILIECTB U
cMeceit, TpyObl KaHaIM3alMK U IIEHTPaJIbHOTO OTOIUICHNS;

BOJIOIIPOBOJIHBIE TPYOBI IPY HAJIWYUH B HUX U30JIHUPYIOLIUX BCTABOK.

1.7.124. HyneBple 3amTHBIE NMPOBOAHUKH IENEeH HE MOIMYCKAeTCs HCIOIB30BATH B KadecTBE
HYJIEBBIX 3aIIUTHBIX MPOBOIHHUKOB 3JIEKTPOOOOPYIOBAHUS, ITUTAIOLIETOCS MO APYTHM IETISAM, a TAKXKe
UCIIONIb30BaTh OTKPBITHIE MTPOBOASAIINE YACTH 3JIEKTPOOOOPYIOBAHUS B KauecTBE HYJIEBBIX 3alIUTHBIX
MIPOBOIHMKOB ISl JAPYTOrO 3JIEKTPOOOOPYHOBaHUS, 3a MWCKIIOYEHHEM OOOJOYeK U  OIOPHBIX
KOHCTPYKIMH  IIMHONPOBOJAOB W  KOMIUIEKTHBIX  YCTPOMCTB  3aBOJACKOTO  HM3TOTOBJICHHS,
O6CCHC‘II/IBaIOHII/IX BO3MOKHOCTb NOAKIIFOYEHHA K HUM 3aIIUTHBIX ITPOBOAHUKOB B HY)KHOM MECTC.

1.7.125. Vcnonb3oBaHUE CHELHATBHO IPELYCMOTPEHHBIX 3alUTHBIX INPOBOJHUKOB MAJISI MHBIX
Lenel He T0IyCKaeTcsl.

1.7.126. HauMeHpuive MJIOLWIAAN IONEPEYHOIO CEUYEHHs 3allUUTHBIX MPOBOJHUKOB JOJKHBI
COOTBETCTBOBATH Tad. 1.7.5.

[Tnomany cedueHnid MpUBEAEHBI IS CIydasi, KOT/a 3alllMTHBIE MPOBOJHUKH U3TOTOBIIEHBI U3 TOTO
K€ Mare€puaia, 4To u (l)aSHI)Ie IMPOBOIHUKH. Ceuenus 3alIUTHBIX TPOBOJAHUKOB U3 APYIrUX MaTE€pUuajaioB
JIOJKHBI OBITH 3KBUBAJICHTHBI 110 IPOBOJAUMOCTH NIPUBEIECHHBIM.

Tabnuya 1.7.5

HauMeHbIlMe cedeHUs 3alUTHBIX IIPOBOAHUKOB

Ceuenne (azHBIX IPOBOIHUKOB, MM’ HauMeHblllee ce4eHNE 3AIUTHBIX POBOIHUKOB, MM’
§S<16 S
16 <85<35 16
§>35 S/2

JomyckaeTcsi, NpuW HEOOXOAMMOCTH, NPUHMMATh CEUCHHWE 3alIUTHOTO TIPOBOJHHMKA MEHEe
TpeOyeMBbIX, €CIIM OHO PACCYUTAHO 10 (hopMyJIe (TOJIBKO U BPEMEHH OTKIIOYEHHS < 5 C):



S= 14t Ik,

rzie S - IO (b MONEPEYHOTO CEYEHHS 3AUIUTHOTO POBOIHUKA, MM?;

I - TOK KOPOTKOTO 3aMbIKaHHs, OOECIEUMBAIOIIMHA BpeMsl OTKJIIOYCHHUS MOBPEXKJICHHOW Lenu
3alIMTHBIM amnmaparoM B cooTBeTcTBMM ¢ Tabn. 1.7.1 m 1.7.2 uiam 3a Bpemst He Oomee 5 ¢ B
cootBercTBUH ¢ 1.7.79, A,

¢ - BpeMs cpabaThIBaHUs 3aIIMTHOTO armapara, c;

k — xo3¢¢urmeHT, 3HaYeHNE KOTOPOTO 3aBUCHUT OT MaTepHajia 3allUTHOTO IPOBOJHHUKA, €ro
N30JSIIMK, HAYalbHOH WM KOHEYHOW Temmeparyp. 3HadeHWe Kk Ui 3aIUTHBIX IPOBOJHHMKOB B
Pas3JIMYHBIX YCIOBHSIX MpUBEeHbI B Ta0m. 1.7.6-1.7.9.

Ecnu npu pacuere moisrydaercsi ceueHHe, OTIIMYHOE OT MpHUBEJNEHHOro B Tadin. 1.7.5, To ciemyer
BbIOMpaTh Onmkaiiiiee OoJiblliee 3HAYECHHE, a NP MOJYYEHUH HECTaHJAPTHOTO CEUSHHUS - MPUMEHSTh
MIPOBOAHUKH OJIMKANIIETO OOJIBIIETO CTAHAAPTHOTO CEUCHUSI.

3HavyeHWs MaKCHMaJbHOW TEMIIEpaTyphl IPH ONpPENCICHUHM CEUCHUs 3alIUTHOTO NPOBOJHWKA HE
JIOJDKHBI TIPEBBIIATh IPEAENBFHO JONMYCTUMBIX TeMIepaTyp HarpeBa INpoBogHHMKOB mpu K3 B
COOTBETCTBHH C TII. 1.4, a I BIIEKTPOYCTaHOBOK BO B3PHIBOOIIACHBIX 30HAX JIOJDKHBI COOTBETCTBOBATD
I'OCT 22782.0 «3nekTpoobopyaoBaHue B3pbIBO3amuiieHHoe. OOIue TEXHHUUECKHE TPEOOBaHHS M
METOAbI HCITBITAHUI.

1.7.127. Bo Bcex cirydasix Ce4eHHE MEAHBIX 3alIUTHBIX MPOBOJHHMKOB, HE BXOAAIINX B COCTaB
Kabens WIN MPOJIOKEHHBIX He B oOmieil obomouke (Tpyde, KopoOe, Ha OTHOM JIOTKE) ¢ (a3HBIMH
IIPOBOIHUKAMH, JOJDKHO OBITH HE MEHEe:

2,5 MM? - IpH HATM9UH MEXAHMIECKOM 3aIlUThI;

4 MM - IPH OTCYTCTBUM MEXAHMYECKOM 3aIUTHI.

Ceuenne OTACJIBHO MPOJIOKEHHBIX 3AIMUTHBIX AJIFOMUHHUEBBIX ITPOBOJHUKOB JOJIKHO 6I)ITI> HE MCHEC
16 MM~

1.7.128. B cucreme TN mist obecnieueHns TpeOoBaHmid 1.7.88 HyleBbIe 3alIMTHBIC TMPOBOIHUKU
PEKOMEHYeTCsl TPOKIAIbIBATG COBMECTHO WJIM B HEMOCPEIACTBEHHOH Onm3ocTH ¢ (ha3HBIMH
IIPOBOIHUKAMH.

Tabnuya 1.7.6

3Havenne ko3(puumenTa k 111 H30JHPOBAHHBIX 3AIMTHBIX NPOBOAHUKOB,
He BXOJSIIIUX B Ka0esIb, U ISl HeH30JHPOBAHHBIX NPOBOJHUKOB, KACAIOINUXCS 00010YKH
kalesieil (HayaabHas TeMIlepaTypa NPpoBOJAHNKA NpuHATA paBHoii 30 °C)

[Tapametp Marepuain U301
Homusuannxnopun | [Homusununxnopun | Byrunosas
(I1BX) (I1IBX) pe3uHa
Koneunas remneparypa, °C 160 250 220
k mpoBoIHMKA:
MEIHOI'0 143 176 166
ITIOMUHHUEBOTO 95 116 110
CTaJIbHOTO 52 64 60
Tabruya 1.7.7
3nauyenue kodpuumnenTa k 1is 3alIUTHOr0 MPOBOTHUKA,
BXOJASAIIEro B MHOI0KHJIbHBIN Ka0eJab
[Tapamerp Marepuan uzonsuuu
[TonuBuHUIXIIOpU T CHINTBIN ITONUATHIIEH, Byrunosas
(IIBX) STHIICHIIPONIJICHOBAs pe3nHa |  pe3nHa
HauvansHas Temneparypa, °C 70 90 85
Koneunas temneparypa, °C 160 250 220
k mpoBogHMKA:
MEIHOTO 115 143 134
ATIOMHHHEBOTO 76 94 89




Tabnuya 1.7.8

3navenne ko3(punmenTa k Npyu UCIOJIb30BAHUH B KAYeCTBe 3aIIIMTHOTO
NMPOBOJIHUKA AJTIOMUHHEBOI 000/104KH Kades

Iapametp Marepuan H30IsIHUI
ITonuBuHUIXIOPUL CLIMTHINA TOMUITUIIEH, Byrtunosas
(I1IBX) STWICHIPOIIWJICHOBAs] pe3UHA |  pe3HHa
Havanpnas Temmneparypa, °C 60 80 75
Koneunas remneparypa, °C 160 250 220
k 81 98 93

Tabauya 1.7.9

3HayeHne kod(punmenta k 111 HEH30JIMPOBAHHBIX MPOBOIHUKOB,
KOI/Ja YKa3aHHbIe TeMIIePaTyphbl He CO3AAI0T ONIACHOCTH MOBPEXKICHHU HAXOASIUXCS
BOJIM3M MaTepuajIoB (HaYyajlbHasl TeMIepaTypa NpoBoJIHUKA npuHsaTa pasHoii 30 °C)

Martepuan VYcnosus IIpoBogHUKHI
MIPOBOTHUKA IIponoskeHHBIE OTKPBITO U OKCIUTyaTUpyeMble
B CIIEMAIIbHO OTBEICHHBIX | B HOPMAJIBHOH | B IMOYKapOOIACHOM
MecTax cpeze cpene
Mens MakcumainbHas 500* 200 150
Temneparypa, °C
k 228 159 138
Amomuanii  |MakcuManbsHas 300* 200 150
Temneparypa, °C
k 125 105 91
Craip MakcumasbHas 500% 200 150
Temrieparypa, °C
k 82 58 50

* Yka3aHHbIE TEMIIEPATYpPhI JOIIYCKAIOTCA, €CJIM OHU HE YXYyAIIalOT Ka4€CTBO COCIMHEHUH.

1.7.129. B mecrax, rie BO3MOXKHO IOBPEXKICHHE H30SINH (ha3HBIX MPOBOJHHKOB B pE3yibTaTe
UCKPEHMS] MEXJY HEW30JMPOBAaHHBIM HYJIEBHIM 3aIIUTHBIM TPOBOJHUKOM U METANIMYECKON
000JI04KOH MIIM KOHCTPYKLHMEH (HampuMep, MpU MPOKIaAKe MPOBOJOB B TpyOax, Kopobax, JOTKax),
HYJIEBBIC 3aIllUTHBIC IPOBOAHUKH MOJDKHBI HMETh H3OJALUIO, PABHOLICHHYIO H30JIMU  (ha3HBIX
MIPOBO/THUKOB.

1.7.130. HewsonmpoBanHble PE-POBOMHUKU JODKHBI OBITH 3aIUIIEHBI OT KOppo3mH. B mecrax
nepeceveHuss PE-ITPOBOAHUKOB C KaOEIsIMH, TPYOOIIPOBOJaMH, KEIE3HOIOPOKHBIMHU ITYTSIMH, B MECTaxX
UX BBOJIA B 37aHKS U B APYTUX MECTaX, I7Ie BO3MOXKHBI MEXaHMUECKUE MTOBPEXKIeHNsT PE-IIPOBOTHUKOB,
9TH MPOBOJHUKH JJOJDKHBI OBITh 3alUIIEHbI.

B Mecrax mepeceueHMs TEMIIEPATYPHBIX M OCAJOYHBIX IIBOB JOJDKHA OBITH HpErycCMOTpPEHA
KOMITEH Ayl JUIMHbI PE-IPOBOTHUKOB.

CoBMellleHHbIE HYJIeBbI€ 3allIMTHBIE H HYJIeBbIe
pa6oune npoBoAHUKHU (PEN-NIpOBOIHMKH)

1.7.131. B mHOro(a3HbIX Iemsx B cucreme TN JUisl CTAl[MOHAPHO MPOJIOKEHHBIX KaOeNeH, KUIIbI
KOTOPBIX MMEIOT IUIOIAbL IIONEPEUHOro cedeHus He Menee 10 Mm? mo memu wim 16 MM® 1o
ATFOMUAHUIO, QYHKIIMU HYJIEBOro 3amuTHOTO (PE) 1 HyneBoro padodero (N) MpoOBOIHUKOB MOTYT OBITh
COBMEIICHEI B OJTHOM IPOBOIHUKE (PEN-TIPOBOITHUK).

1.7.132. He nomyckaercs coBMemieHHE (YHKIMHA HYJIEBOTO 3alIUTHOTO M HYJIEBOIO pabodero
MIPOBO/IHMKOB B IEISX OJHO(A3HOrO M IIOCTOSHHOTO TOKa. B KauyecTBe HYJIEBOrO 3alUTHOIO
MPOBO/IHMKA B TaKUX LEMNSX JOJDKEH OBITh NPEIyCMOTPEH OTAECNBHBIM TPETHH MPOBOAHUK. JTO



TpeOOBaHUE HE PACIpPOCTpPaHsCTCsS Ha OTBEeTBICHUS OT BJI Hampsbkenuem 1o 1 kB x omHO(Ma3HBIM
MOTPEOUTENSM JIEKTPOIHEPT U U.

1.7.133. He nomyckaercs WCHOJB30BAHHE CTOPOHHHX IIPOBOAAIIMX YacTe B KadecTBe
€AMHCTBEHHOr0 PEN-IIPOBOIHUKA.

OTto TpeboBaHWE HE UCKIIIOYAET HMCIIOIB30BAHUS OTKPHITHIX M CTOPOHHUX IPOBOJAIINX YacTed B
Ka4yeCcTBE JIOMOJHUTEIBHOTO PEN-TPOBOJHUKA TNPH MPUCOCIMHEHUH WX K CHCTEME ypaBHHUBAaHUSI
MTOTCHIIUAIIOB.

1.7.134. CneumanbHO TpeaycMOTpeHHble  PEN-IPOBOAHHMKH  JOMKHBI ~ COOTBETCTBOBATh
TpeboBanusaM 1.7.126 K CEYEHHUIO 3aIUTHBIX MPOBOAHUKOB, a TaKKe TPeOOBaHISIM 1. 2.1 K HylleBOMY
pabodemMy IPOBOIHUKY.

Wzomsamuss PEN-IpOBOJHUKOB JTOJDKHA OBITH PaBHOIICHHA HM30JALIUHU (Da3HBIX MPOBOTHHUKOB. He
TpeOyeTcst n30JIMpoBaTh MUHY PEN cOOPHBIX IIMH HU3KOBOJIBTHBIX KOMILICKTHBIX YCTPOUCTB.

1.7.135. Korna HyneBoii pabouuii ¥ HYJIEBOH 3alTUTHBIA POBOIHUKA Pa3IelICHbl HAUUHAS C KAKOW-
JU00 TOYKH 3JICKTPOYCTAaHOBKH, HE [ONMYCKAaeTCs OOBEAMHATh HX 3a OTOM TOYKOW IO XOmy
pacnpenenenus sHepruu. B mecte pasgenenus PEN-IpOBOJHMKA HA HYJIEBOW 3aIUTHBIA U HYJIEBOU
pabounii POBOAHUKN HEOOXOAMMO TPETyCMOTPETH OTACIBHBIC 3KUMBI MITH ITUHBI IS IPOBOTHUKOB,
COEIMHEHHBIE MEXIY c000i. PEN-TIPOBOHUK MUTAOIIECH JIMHUH TOJDKEH OBITh TOAKIIOUYCH K 32KIMY
WM IIUHE HYJIEBOTO 3alUTHOTO PE-TIPOBOTHHKA.

IIpoBoaHMKH cHCTEMbI YPABHHBAHHUS NMOTEHIHAJIOB

1.7.136. B xauecTBe MPOBOAHUKOB CHCTEMBbl YpaBHMBaHHs IIOTCHIHAIOB MOTYT OBITh
HCTIONB30BaHbl OTKPBIThIE M CTOPOHHME IIPOBOJAIINE YacTH, ykazaHHbe B 1.7.121, nnm crenuaibHO
MIPOJIO’KEHHBIE TIPOBOIHUKH, MIIM X COUETaHUE.

1.7.137. CeueHne mpOBOAHUKOB OCHOBHOW CHCTEMBI YpaBHUBAHHS IOTCHIIHAIOB JOJDKHO OBITH HE
MeHEE TOJOBUHEI HAMOOJBINETO CEYCHHUS 3alIMTHOTO IPOBOJHUKA SIEKTPOYCTAHOBKH, €CITU CEUYCHUEC
HPOBOJHMKA YPAaBHUBAHHUS MOTEHIUANIOB IIPY 3TOM HE IPEBHILAET 25 MM’ 110 MEAU WM PABHOILIEHHOE
eMy U3 JpPYrux MaTepuayioB. [IpuMeHEHHE MPOBOIHUKOB OOJIBIIEIO CEUYCHMS, KaK MpPaBUIIO, HE
Tpebyetcs. CeueHrne MPOBOJHUKOB OCHOBHOM CHUCTEMBI YpaBHUBaHUS MOTECHIMAIOB B JIIOOOM ciydae
TIOIDKHO OBITH HE MEHEE: MEIHBIX - 6 MM, ATFOMUHHUEBBIX - 16 MM?, CTAJIPHBIX - 50 MM?.

1.7.138. CedeHnie TPOBOTHUKOB JOMOTHHUTEIFHONW CHCTEMBl YPaBHHBAaHUS TOTEHIIAJIOB JOJDKHO
OBITH HE MEHee:

NP COEAUHEHHUU JBYX OTKPBITBIX MPOBOISMIIMX YaCTEH - CEYeHHs] MEHbBIIEro M3 3allUTHBIX
MIPOBOHHUKOB, MOJAKIIIOUEHHBIX K 9TUM YaCTIM;

IIpY COECIMHEHUM OTKPBITOM INPOBOJSAIIEH YaCTH U CTOPOHHEH IPOBOASIIEH YacTH - IOJOBUHBI
CEYeHU 3alIUTHOTO MIPOBOJHHKA, TIOAKIFOYCHHOTO K OTKPBHITON IPOBOAAIICH YaCTH.

CedeHusi MPOBOJHUKOB JOMOJNHHUTEIFHOTO YPABHUBAHHS IMOTCHIMAIOB, HE BXOIIMIUX B COCTaB
KabeJs, I0JDKHBI COOTBETCTBOBATH TpeboBanusMm 1.7.127.

COQHHHeHl/lﬂ U MPUCOCANHECHHU S 3a3eMJIAI0IINX, 3AIIIMTHBIX IPOBOAHUKOB
U MIPOBOJAHUKOB CUCTEMbI YDABHUBAHUA U BLIPABHUBAHUA MMOTCHINAJIOB

1.7.139. CoenuHeHusI ¥ MPUCOSAMHECHHUS 3a3eMIISIONINX, 3aITUTHBIX MPOBOJHUKOB M MPOBOIHUKOB
CHCTEMBI ypaBHUBAHUS M BHIPABHUBAHWS MOTCHIMAIOB JOJDKHBI OBITh HAAEKHBIMH M OOECIIeunBaTh
HETIPEPBIBHOCTh  dJeKTpudeckod 1enu. CoenuHEHHs CTAIBHBIX HPOBOJHHKOB PEKOMEHIYETCS
BBINIOJIHATH TOCPEIICTBOM CBapkH. JlomyckaeTcss B IIOMEIIEHHMSX M B HAapy)KHBIX YCTaHOBKax 0e3
arpecCHBHBIX CPEJl COSAMHATD 3a3eMIISIOIIHE U HYyJIEBbIE 3alllUTHBIC IIPOBOJHUKH JIPYTHMH CIIOCO0aMH,
obecrieunBatonmu Tpedoanus ['OCT 10434 «CoenviHeHHsi KOHTakTHbIe dJekrpuueckue. OOuue
TEXHUYECKHe TPeOOBAHUM» KO 2-My KIacCy COSANHEHHH.

CoennHEHNUS JOJKHBI OBITh 3alHUIIEHB! OT KOPPO3UH M MEXaHWIECKHUX MOBPEKICHUI.

J171st GONTOBBIX COEANHEHUH TOIDKHBI OBITH IPETyCMOTPEHBI MEPBI IIPOTHB OCIA0ICHUS KOHTAKTA.

1.7.140. CoenuHeHHs IODKHBI OBITH JIOCTYNHBI JUIi OCMOTpPAa M BBIIOJHEHHWS HWCIIBITAHWH 3a
HCKITIOYEHHEM COEANHEHUMH, 3ar0JHEHHBIX KOMITAYHIOM MJIM TepMETU3UPOBAHHBIX, @ TAKXKE CBapHBIX,
TMagHbIX U CIIPECCOBAHHBIX HpI/ICOCI[I/IHCHI/Iﬁ K Harpe€BaT€JIbHbIM 3JIEMEHTaM B CUCTEMaX 06orpeBa n ux
COEAMHEHUH, HaXOSIIUXCS B I10JIaX, CTEHAX, HEPEKPBITHAX U B 3eMIIC.

1.7.141. Ilpu npuMeHEHNH YCTPOHCTB KOHTPOJISI HENMPEPHIBHOCTH TSN 3a3eMJICHHUS HE JIOITYCKaeTCs
BKJIIOYaTh MX KaTYIIKH ITOCIEAO0BATENIHHO (B PAaCCEUKy) C 3allIUTHBIMU ITPOBOAHUKAMH.



1.7.142. TlpucoeauHeHUs 3a3eMJISIOIIUX M HYIEBBIX 3aIlIUTHBIX IMPOBOJHHKOB U HPOBOJHHUKOB
YpaBHUBAHUS MOTEHIHAIOB K OTKPBITHIM IPOBOJSIIAM YacTSM JOJDKHBI OBbITh BBIIOJHEHBI NPU
MIOMOIIX OOJITOBBIX COETMHEHHUIN UIIN CBAPKH.

[Tpucoenuaenns 000pynOBaHMS, OABEPTAIOMIETOCS YACTOMY JEMOHTaXy WM YCTAaHOBJICHHOTO Ha
JIBIDKYIIMXCS YacTSAX WJIM YacTsX, MOJABEPKEHHBIX COTPSCCHUSIM M BUOpALUH, JOJDKHBI BBITOIHATHCS
IIPY TIOMOIIM THOKHUX MPOBOIHUKOB.

CoenuHEHUs 3aIUTHBIX IMPOBOJHHUKOB 3JIEKTPONPOBOAOK M BJI cienyer BBIMOMHATH TeMH ke
METOJIaMH, YTO M COeTMHEHHS (Pa3HBIX MPOBOIHHKOB.

IIpy uCHONB30BaHMM €CTECTBEHHBIX 3a3€MIIMTENEH JUIA 3a3€MIICHUSI OJIEKTPOYCTAHOBOK H
CTOPOHHMX IMPOBOJAIIMX YacTel B KadeCTBE 3AlIUTHBIX MPOBOJHHKOB M IPOBOJHUKOB ypaBHHUBAaHUS
MOTEHIMAI0B KOHTAaKTHBIE COCIMHEHHUS CIEAYET BBINOJIHATh MeTogamu, npeaycMoTpeHHbiMu ['OCT
12.1.030 «CCBT. Dnexrpobde30nacHOCTh. 3alIMTHOE 3a3eMJICHHUE, 3aHYyICHHE».

1.7.143. Mecta M cHOCOOBI TNPUCOSIUHEHHS 3a3eMJIIONIMX IPOBOAHUKOB K TPOTSHKEHHBIM
€CTECTBEHHBIM 3a3eMIIUTEISIM (HalpUMep, K TpyOOIpOBOIaM) JOJIKHBI ObITh BEIOPAHbI TAKUMHU, YTOOBI
IIPU Pa3beIUHEHUN 3a3€MIIUTENEH IJIs1 PEMOHTHBIX pabOT 0’KMAAaeMble HANPSDKEHNS IPUKOCHOBEHUS U
pacdeTHble 3HAYCHHUS CONPOTHBICHHS 3a3eMISIOIIETO YCTPOWCTBA HE TIPEBBIMIATH OC30MacHBIX
3HauYEHUH.

[[lynTHpoBaHuEe BOAOMEPOB, 3aJBIKEK M T. M. CIEAYET BBINOJHATh IMPU MOMOLIM IPOBOJHHKA
COOTBETCTBYIOIIETO CEYEHUS B 3aBUCHMOCTH OT TOr0, UCIOJNB3YeTCs JU OH B KAauecTBE 3AILUTHOTO
IIPOBOJHHKA CHCTEMBI YPAaBHUBAHUS ITOTEHIIMAIOB, HYIEBOTO 3alIUTHOTO MPOBOAHUKA MM 3aIIUTHOTO
3a3eMJISIOILETO IIPOBOJHUKA.

1.7.144. TpucoenuHeHNe KaXXIOH OTKPHITOM MPOBOJSAIMICH YaCTH AIIEKTPOYCTAHOBKH K HYJIEBOMY
3aIIMTHOMY WM 3aIIUTHOMY 3a3€MJIIOLIEMY IPOBOAHHKY JIOJDKHO OBITH BBIIOJHEHO IPU ITOMOIIHN
oTaensHOro oTBeTBieHUsA. IlocnenoBaTenpHOE BKIIOYEHHE B 3alUTHBIA TNPOBOJHUK OTKPBITHIX
MIPOBOJIAIINX YacTeil He TOIycKaeTCsl.

IIpucoenunenye MpoBOASIIUX YACTE K OCHOBHOM CHUCTEME YPABHMBAHMS IIOTEHLMAIOB JOJDKHO
OBITh BBIMOJIHEHO TAKXKE MPH ITOMOIIH OTAEIBHBIX OTBETBICHHH.

[IpucoenHeHne NMPOBOAAIIMX YacTed K JOMONHUTENBHON CHUCTEME YpPABHHMBAHHS ITOTEHIMATIOB
MOXET OBITH BBIIOJHEHO MPY IOMOIIM KaK OTAEIbHBIX OTBETBIICHUH, TaK ¥ IPHUCOCANHEHHUS K OJHOMY
o01emMy Hepa3beMHOMY ITPOBOJHUKY.

1.7.145. He nomyckaeTcs BKIIIOYaTh KOMMYTAallMOHHBIE anmapatsl B ey PE- u PEN-IpOBOAHUKOB,
3a UCKJIIOYCHHEM CIy4aeB MUTAHH IEKTPOIPUEMHUKOB IIPH MOMOIIH IITETICEBHBIX COSMHUTENEH.

JomyckaeTca Takke OJHOBPEMEHHOE OTKIIOYEHME BCEX NPOBOJHMKOB HAa BBOAE B
JIEKTPOYCTAHOBKY MHANBHUYabHBIX XHUJIBIX, JAYHBIX U CaIOBBIX TOMOB 1 aHAIOTHYHBIX UM O0BEKTOB,
mUTaroIuXcs 1o oxHodasHeM oTBeTBICHUAM OT BJL. Tlpu 3Tom paznenenne PEN-npoBogauka Ha PE-
1 N-TIpOBOJTHHUKH JTOJDKHO OBITH BHIITOJIHEHO JI0 BBOJHOTO 3aIMTHO-KOMMYTAIIOHHOT'O arlapara.

1.7.146. Ecnu 3ammTHbIE POBOJHUKY M/WIIM MPOBOIHUKH YPaBHUBAHUS IIOTEHIINAJIOB MOT'YT OBITh
pa3beAMHEHBI PU TIOMOILM TOTO K€ IITENCEIbHOI0 COEIMHUTENSI, YTO U COOTBETCTBYIOIIUE (a3HbIe
IIPOBOJIHUKH, PO3ETKA M BHJIKA IITENCEIbHOIO COEAMHUTENS NOJDKHBI UMETh CIIELUANIbHBIE 3AIUTHBIE
KOHTAKThl s MPUCOEAMHEHHS K HHUM 3allUTHBIX MPOBOJHMKOB WM INPOBOJHUKOB YPABHUBAHHS
MOTEHIIUAIOB.

Ecnu xopryc mTerceIbHOW PO3ETKH BBHINOJIHEH M3 METajlla, OH JIOJDKEH OBITH NMPUCOEIUHEH K
3alIUTHOMY KOHTAKTy 3TOH PO3ETKH.

IlepenocHbIe 31eKTPONIPHEMHUKH

1.7.147. K nepeHOCHBIM 3eKTponprueMHruKkaM B [IpaBuiiax OTHECEHBI JIEKTPOIIPUEMHHUKH, KOTOPBIE
MOTYT HAaXOIUTHCA B PyKaxX YellOBeKa B IPOLECCE WX JKCIUTyaTaluH (PydHOH AIIEKTPOMHCTPYMEHT,
MIePEHOCHBIC OBITOBBIC 3JICKTPOIIPHOOPHI, IIEPEHOCHAS PaJAXO3JICKTPOHHAS anmaparypa u T. II.).

1.7.148. Tluranue NEPEHOCHBIX 3JEKTPONPUEMHUKOB MEPEMEHHOIO TOKa CIEAYET BBIIOJHATH OT
ceTu HanpsbkeHueM He Boiie 380/220 B.

B 3aBucuMocCTH OT KaTeropud TMOMEIIEHUS TI0 YPOBHIO OMNACHOCTH TOPaKEHUs JrojaeH
AIEKTPUIECKUM TOKOM (CM. TJ1. 1.1) /Ui 3aIUThI TP KOCBEHHOM MIPUKOCHOBEHHH B IIETISAX, ITUTAIOIITIX
MIEPEHOCHBIE AIEKTPONPUEMHHAKHA, MOTYT OBITh IPUMEHEHBI aBTOMATHYECKOE OTKIIOYCHHE MUTAHUS,
3aIIUTHOE AIICKTPUIECKOE pa3/ieieHUe [IeNel, CBepXHU3KOE HAPsHKEHUE, ABOMHAS U3OISIIHA.

1.7.149. Tlpu npuUMEHEHHH aBTOMATUYECKOTO OTKIIOYEHHSI MHUTAaHUS METAUIMUECKHE KOpIryca
[IEPEHOCHBIX JJIEKTPONPUEMHUKOB, 32 HCKJIIOUYEHHEM D3JIEKTPONPUEMHUKOB C JABOWHON HW30JIALIKEH,
JIOJDKHBI OBITh MPUCOCIMHEHBI K HYJICBOMY 3al[ATHOMY MPOBOJHHUKY B cucTeme 7N WM 3a3eMJICHBI B
cucreMe [T, UId 4ero NOJDKEH OBITh MPEAYCMOTPEH CIEHHaNbHBIN 3ammTHBIN (PE) TpPOBOAHUK,



pacIojI0oXeHHBIH B OJJHOH 000J104Ke ¢ (ha3HBIMH ITPOBOAHUKAMH (TPEThsl JKHJIa KaOesst MM MpoBOJa
-JUIsl DJIEKTPOIPHEMHHMKOB OIHO(A3HOIO U IOCTOSHHOTO TOKA, YEeTBEpTas WIIM MsTas Kujia — JJis
JIEKTPONPUEMHHUKOB TpeX(a3HOro TOKA), NPHUCOEAWHSIEMBIH K KOPIYCy OJJIEKTPOINPHEMHHKA U K
3aIIMTHOMY KOHTAKTy BWJIKM IITEIICENIFHOTO COCTUHMTENS. PE-TIPOBOAHUK JOIDKEH OBITh MEIHBIM,
TMOKHMM, €r0 Ce4eHHE JJOIDKHO OBITh PaBHO CEUCHHMIO (ha3HBIX NIPOBOAHMKOB. Vcnonb3oBaHue I 3TOH
Leny HyleBoro paboudero (N) HmpoBOIHHMKA, B TOM YHCIIE PACIOJIOKEHHOrO B 0o0mIeld 00o0yiouke ¢
(ha3HBIMU IPOBOJHUKAMH, HE JIOITYCKAETCS.

1.7.150. [lomyckaeTcs TPUMEHATh CTallMOHApPHBIE M OTACIbHBIE MEPEHOCHBIC 3alIUTHBIC
MIPOBOAHUKH M TIPOBOAHUKHM YPABHUBAHUS MOTCHIMAIOB [JIi TEPEHOCHBIX 3JIEKTPONPUEMHHUKOB
UCTIBITATENbHBIX JTa00paTopuil M 3KCIEPUMEHTANBHBIX YCTAHOBOK, IIEPEMEIICHNE KOTOPBIX B MEPHO]
nx paboThl He mpemycMmarpuBaercs. IIpy 3TOM crannoHapHbIE IPOBOJHHMKU JOJIDKHBI YIOBJIETBOPSTH
TpeboBanusm 1.7.121-1.7.130, a nepeHOCHBIE TPOBOAHUKH JOJDKHBI OBITH MEAHBIMH, THOKHMH U UMETh
CeueHre He MEHbIIE YeM Yy (pa3HbIX MPOBOJHUKOB. [IpH MpoOKIIagKe TaKUX MPOBOJHUKOB HE B COCTaBe
00111er0 ¢ (pa3HBIMH ITPOBOTHHUKAMU KaOesst UX CeUCHHsI JOJDKHBI ObITh HE MEHEe yKa3aHHBIX B 1.7.127.

1.7.151. JIns JOTONHUTENBHOW 3allMThl OT MPSAMOTO TPUKOCHOBEHHSI M TIpU KOCBEHHOM
MIPUKOCHOBEHNH IITENICETbHBIE PO3ETKN ¢ HOMHHAIBHBIM TOKOM He Oonee 20 A Hapy>XHOW yCTaHOBKH,
a TaKKe BHYTPEHHEH YCTaHOBKM, HO K KOTOPBIM MOTYT OBITh IOJKIIOYEHBI I1€PEHOCHBIC
JIEKTPONPUEMHHKH, MCHOJIb3yeMble BHE 31aHUH JIMOO B MOMELICHHSX C MOBBIIIEHHOW OITACHOCTBIO U
0c000 OIMAacHbIX, JOIDKHBI OBITH 3aIIUIIEHbI YCTPOWCTBAMH 3alUTHOTO OTKIIIOUEHUS! C HOMHUHAIBHBIM
oTkiroyarnmM auddepeHiaibaeiM TokoM He Ooiee 30 MA. Jlomyckaercsi NpUMEHEHUE PYYHOTO
ANEKTPOMHCTPYMEHTa, 000pynoBaHHOTO Y 30-BHIKaMHU.

[Ipn mpuMEHEHNH 3aIIUTHOTO IEKTPHUYECKOTO pa3/IC/ICHHs LETeil B CTECHEHHBIX MOMENICHUSIX C
IIPOBOASIINM TI0JIOM, CTEHAMH M MOTOJIKOM, @ TAK)Ke IPH HAJIMYUU TPeOOBaHUI B COOTBETCTBYIOIINX
rnaBax ITYD B npyrux nmoMemieHusx ¢ oco0Oil ONMacHOCTBIO, KaKAas pO3eTKa JOIDKHA NUTAThCS OT
WHIIMBHUYaJIbHOTO Pa3AeNnTENbHOTO TpaHc(opMaropa Win OT ero OTAeIbHONH 0OMOTKH.

[lpn mnpuMeHEHHH CBEPXHU3KOIO HANpSDKEHHs IUTaHHE IIEPEHOCHBIX 3JIEKTPOIPUEMHUKOB
HanpspkeHueM 10 50 B 10mmKHO oCyIIecTBIAThCA OT OE30IIaCHOTO pa3AeIUTENIFHOrO TpaHchopmaTopa.

1.7.152. Jlns mpucoenuHEHNS TEPEHOCHBIX AIEKTPONPUEMHHUKOB K MHUTAMOMIEH CETH CIexyeT
MIPUMEHSTH IITEICEIbHBIC COCIMHNUTEIN, COOTBETCTBYIOMIME TpeOoBaHusaM 1.7.146.

B mrencenbHBIX COSAMHUTENSAX MEPEHOCHBIX 3JIEKTPONPHEMHUKOB, YUIMHHUTEIBHBIX MPOBOAOB U
Kabeyell MPOBOAHUK CO CTOPOHBI MCTOYHUKA MHUTAHUS JOIDKEH OBITh MPUCOECIMHEH K PO3ETKE, a CO
CTOPOHBI DJIEKTPOIPUEMHHKA - K BHJIKE.

1.7.153. Y30 3ammThl pO3ETOYHBIX IIeTeH PEKOMEHIyeTcs pa3MemlaTh B paclpeneTuTeIbHbBIX
(TpynIIOBBIX, KBAPTUPHBIX ) MHUTKaX. Jlomyckaercs: mpuMeHsITh Y 30-po3eTKH.

1.7.154. 3amuTHBIC TPOBOTHUKH IMIEPEHOCHBIX IMPOBOMOB M Ka0elei NOKHBI ObITh 0003HAYCHEI
KEJITO-3EJICHBIMH TT0JIOCaMHU.

IlepeaBUKHBIE 3JIEKTPOYCTAHOBKH

1.7.155. TpeOoBaHus K MEPEIBHKHBIM JJICKTPOYCTAHOBKAM HE PACIIPOCTPAHSIOTCS Ha:

CYZOBBIE AIIEKTPOYCTaHOBKH;

IEKTPOOOOPYIOBAHHE, PA3MEIIEHHOE Ha ABIKYIIMXCS YACTAX CTAHKOB, MAIlIH M MEXaHU3MOB;

IEKTPUPUIIMPOBAHHBIN TPAHCIIOPT;

KHJIbIE aBTO(YPTOHBI.

Jdnst  ucnblTaTteNpHBIX  J1a00paTOpUil  JOJDKHBI  TaKKe BBINOJHATHCS —TPEOOBaHUS — APYTrUX
COOTBETCTBYIOIINX HOPMaTUBHBIX TOKYMEHTOB.

1.7.156. ABTOHOMHBIN TEPEABIKHON HMCTOYHMK IMUTAHUS 3JIEKTPOIHEPTHE - Takoil HCTOYHHK,
KOTOpBI TO3BOJSIET OCYLIECTBISITH IUTAaHWE MOTpeOWTENell HE3aBUCHMO OT CTallMOHApHBIX
HCTOYHHUKOB JIEKTPOIHEPTHH (SHEPTOCHCTEMBI).

1.7.157. TlepenBu:KHbIE AJIEKTPOYCTAHOBKHM MOTYT MONydYaTh MUTAaHHWE OT CTAl[IOHAPHBIX WIH
ABTOHOMHBIX MEPEIBIKHBIX HCTOYHUKOB 31€KTPOIHEPTUH.

IIutanue OT CTaUUMOHApPHOM 9UIEKTPUYECKOH CETU JOJDKHO, Kak IIPaBWIO, BBINOJHATHCA OT
HCTOYHHKA C TIIyX03a3eMJICHHOHN HelTpaiipio ¢ mpuMeHeHneM cucrteM IN-S unu TN-C-S. O6vennHeHne
(YHKIIHI HyJEBOTO 3alIUTHOTO MPOBOIHNKA PE 1 HylneBOro pabovero mpoBogHNKa N B OTHOM 00IIeM
npoBogHuke PEN BHYTpU NEpPEABIKHON D3JEKTPOYCTAaHOBKM He aomnyckaercs. Pasnenenune PEN-
MIPOBO/IHMKA THUTaromell JuHMM Ha PE- ¥ N-IPOBOAHUKH JOJDKHO OBITH BBIMOJHEHO B TOYKE
MOJKJIIOUEHHS] YCTAHOBKU K UCTOYHUKY ITUTAHUSL.

[Ipu nmuTaHNM OT aBTOHOMHOI'O MEPEIBHKHOTO MCTOYHHKA €ro HeWTpanb, Kak MPaBHIIO, JAOJDKHA
OBITh N30JIUPOBAHA.



1.7.158. Ilpm nuTaHUM CTALMOHAPHBIX D3JEKTPOINPUEMHHKOB OT AaBTOHOMHBIX HEpPEABHKHBIX
HCTOYHMKOB TNHMTAHUS PEKUM HEWTpaad WMCTOYHMKA TMUTAaHUSA W MEphl 3allUThl  JTOJDKHBI
COOTBETCTBOBaTh PEKHUMY HEWTpald M MepaM  3aluThl, INPHHATBIM U1  CTallMOHApPHBIX
IEKTPONPHUEMHHKOB.

1.7.159. B ciyyae nuTaHus NEPEABHKHOW 3IEKTPOYCTAHOBKH OT CTAllMOHAPHOTO HCTOYHHMKA
MUTAHKS JUIS 3aIIUTHI IPU KOCBEHHOM HPUKOCHOBEHWH JIOJDKHO OBITH BBHIIIOJHEHO aBTOMAaTHYECKOE
OTKJIIOYEHHUE NMUTAHUSA B COOTBETCTBUU C 1.7.79 ¢ mpUMeHEeHHEeM YCTpOMNCTBA 3alIUTHl OT CBEPXTOKOB.
ITpu 3TOM Bpemsi OTKIItOuYEeHHs, NpUBEJACHHOE B Tadia. 1.7.1, MOKHO OBITh YMEHBIIEHO BJABOE JIMOO
JIOTIOJIHUTENBHO K YCTPOMCTBY 3alllUTBl OT CBEPXTOKOB JOJDKHO OBITH NPHMEHEHO YCTPOMCTBO
3aIIMTHOTO OTKJIIOYEHHS, pearupyroniee Ha An¢hepeHIInaIbHbIH TOK.

B cnenmanbHBIX 2JIEKTPOYCTaHOBKAX JOMycKaeTcs npuMeHenue Y30, pearnpyonyx Ha MOTeHIHal
KOpITyca OTHOCUTEIBHO 3EMIIU.

IIpu npumenennu Y30, pearupyromiero Ha NOTeHIHAN KOpIyca OTHOCUTEIBHO 3€MJIM, YCTaBKa 10
3HAUEHHIO OTKIIIOYAIOIIEro HarpsHKeHHs JHOJDKHA ObITh paBHOM 25 B npu BpeMeHM OTKIIIOYEHHS He
Goiee 5 c.

1.7.160. B TOUKe MOAKIIOUEHUS TIEPEABIDKHON DIEKTPOYCTAHOBKH K MCTOYHHKY IMUTAHUS JOIDKHO
OBITh YCTAHOBJICHO YCTPOMCTBO 3aIUTHI OT CBEpXTOKOB 1 Y 30, pearupyroree Ha AudepeHIHaIbHbIA
TOK, HOMUHAJIbHBIN OTKJIFovaroumi quddepeHnnanbHbpii TOK KOTOPOro JO0JDKeH ObITh Ha 1-2 cryneHn
Oonpile  cooTBeTCTByrOmero Toka Y30, YCTaHOBIEHHOTO Ha BBOJE B  IEPEIBIKHYIO
JJIEKTPOYCTAHOBKY.

IIpn HeoOXOAMMOCTH Ha BBOJEC B HEPEIABIKHYIO 3JIEKTPOYCTAHOBKY MOXKET OBITH NPHMEHEHO
3aIIUTHOE DJIEKTPUYECKOE pasferieHne Ierneil B coorBercteuu ¢ 1.7.85. Ilpu 3ToMm pa3menuTenbHBIN
TpaHcdopmarop, a TakKe BBOJHOE 3AIIUTHOE YCTPOHCTBO JOJDKHBI OBITH HOMENIEHB! B H30JIHPYIOIIYIO
000J104KYy.

YCTpoHCTBO MPUCOEANHEHUS BBOAA MHUTAaHUSA B MEPEABHKHYIO JIEKTPOYCTAHOBKY TOJDKHO MMETh
JIBOMHYIO U30JISLHUIO.

1.7.161. Ilpu npuMEeHEHUH aBTOMATHYECKOTO OTKJIFOUEHUS TUTAaHUS B cucTeMe [7 Ui 3alIUThl TIPU
KOCBEHHOM ITPUKOCHOBEHUH JIOJI)KHBI OBITH BHITTOITHEHBI:

3alIMTHOE 3a3eMJICHHE B COYETAHMU C HENPEPHIBHBIM KOHTPOJEM H3OJIILMH, JCHCTBYIOIMM Ha
CHUrHal;

ABTOMAaTHYECKOE OTKIIOYCHUE MHUTaHUs, o0ecreurBaloliee BpeMs OTKIIOUYEHHS NpH JBYX(a3HOM
3aMBIKaHWU Ha OTKPBITHIE IPOBOASIINE YaCTH B COOTBETCTBHH C Tabm. 1.7.10.

Tabauya 1.7.10

Haub6oabmee A0IMMYCTUMOE BPEeMS 3aAIIUTHOIO aBTOMATHYECKOI0 OTKJIIOYCHUSA
s cuctemsl IT B NEePEABUKHBIX 3JICKTPOYCTAHOBKAX, NUTAOIIUXCH
OT AaBTOHOMHOI'O IMEPEABUKHOI0O UCTOYHUKA

HomunaneHoe nuHeliHoe Hanpsbkenue, U, B Bpewms oTkiroueHus, ¢
220 0.4
380 0,2
660 0,06
Bbonee 660 0,02

Jlns obecnieueHys aBTOMAaTHYECKOTO OTKITFOUEHHS TUTAaHUS TOJDKHO OBITh IPUMEHEHO: YCTPOHCTBO
3alllUTHl OT CBEPXTOKOB B coyeranuu ¢ Y30, pearupyrommM Ha auddepeHIranbHbId TOK, WA
YCTPOMCTBOM HENPEPBIBHOTO KOHTPOJNISL H30JILUM, JACHCTBYIOIIMM Ha OTKIIOYEHHE, WU, B
cootBercTBHH ¢ 1.7.159, Y30, pearnpyronmmM Ha ITOTEHITHAT KOPITyca OTHOCUTEIHHO 3EMITH.

1.7.162. Ha BBOZE B NEpEBIDKHYIO 3JEKTPOYCTAHOBKY JOJDKHA OBITH INPEIyCMOTpEHa TIJIaBHas
LIMHA ypaBHUBaHHS ITOTEHIMAJIOB, COOTBETCTBYIOIAs TpeboBanusM 1.7.119 k rnaBHO# 3a3emiisronet
LIMHE, K KOTOPOM J0JDKHBI OBITH MPUCOETUHEHBIL:

HYJIEBOM 3alLUTHBINA NIPOBOAHUK PE WM 3alIMTHBIM IPOBOAHUK PE NUTAIOLIEH JINHUY,

3AIUTHBINA MIPOBOJHUK IIEPEIBUKHON DIIEKTPOYCTAHOBKH C IIPUCOCIUHEHHBIMU K HEMY 3aIlUTHBIMU
MPOBOJHUKAMHU OTKPBITBHIX IPOBOJAILUX YaCTEH;

MIPOBOJHMKH ypaBHHBaHUS MOTEHIMANIOB KOPIyca W JPYTUX CTOPOHHUX MPOBOSAIIUX YacTel
MePEeBUKHOMN 3JIEKTPOYCTaHOBKU;

3a3€MJBIIOIIMNA  [TPOBOJHUK, IIPUCOCIMHEHHBIH K MECTHOMY 3a3€MJIMTENI0  IIE€PEIBUKHOU
ANEKTPOYCTAHOBKH (IIPH €r0 HATUYIHH).



[Ipn HEoOXOMUMOCTH OTKPHITBIE M CTOPOHHHE IPOBOJSIIME YacTH IOJDKHBI OBITH COEAWHEHBI
MEXIy COOOH MOCPEACTBOM ITPOBOTHUKOB JOMOIHUTEIHLHOIO YPaBHUBAHUS TIOTCHIIHAIIOB.

1.7.163. 3amuTHOE 3a3eMJICHHE MEPEABIKHOW 3JIEKTPOYCTAaHOBKH B cucteme /7 TOIDKHO OBITH
BEITIOTHEHO C coOmfofieHneM TpeOoBaHWI THMOO K €ro CONpPOTHUBICHUIO, JTHOO K HANpsHKEHHIO
MIPUKOCHOBEHHS TIPU OJHO(A3HOM 3aMBIKAHHUH HA OTKPHITHIC TPOBOIAIINE YACTH.

[Tpu BBIMIOIHEHUN 3a3€MIISIONIETO YCTPOWCTBA ¢ coOIIIOAeHEM TPpeOOBaHHUH K €r0 CONPOTHUBIICHHIO
3HAYEHHE €T0 CONMPOTHBIICHUS HE NOJDKHO IMpeBbImaTh 25 OM. Jlomyckaercs MOBBIIIEHHE YKa3aHHOTO
COTIPOTHUBIIEHHS B cOOTBEeTCTBHH C 1.7.108.

[Ipu BBINOIHEHWH 3a3eMIISIOIETO YCTPOHCTBA € COOMIOAEHHMEM TPeOOBaHWH K HANPSIKCHUIO
MIPUKOCHOBEHHS COTPOTUBIICHHE 3a3eMJISIOIIETO YCTPOWCTBA HE HOpMHUpYyeTCs. B aToM ciydae nomKHO
OBITH BEINIOJIHEHO YCIIOBHE:

R, <25/1,

riie R, - COMPOTHBICHUE 3a3¢MIIIONICTO YCTPOWCTBA MTEPEIBIKHON JICKTPOYCTaHOBKH, OM;

I, - monHBIA TOK OMHO(A3HOTO 3aMBIKAHUS HA OTKPBITHIC IMPOBOJAIIAE YACTU MEPEIBUKHON
9JIEKTPOYCTAaHOBKH, A.

1.7.164. Jlomyckaercsi He BBINOJIHATH MECTHBIH 3a3eMIIMTENb I 3AIIUTHOTO 3a3eMIICHHUS
MIEPEIBIDKHON 3JEKTPOYCTAaHOBKH, MMUTAIOMIEHCS OT aBTOHOMHOTO TIEPEABIKHOTO MCTOYHHUKA MTUTAHUS
C U30JMPOBAHHON HEUTPAIBIO, B CIEAYFONIIX CITyJasX:

1) aBTOHOMHBI WCTOYHHK IUTAHUS U SJICKTPOIPHEMHHUKH PACIOJIOXKECHBI HEIOCPEACTBEHHO Ha
MIEPEIBIDKHON DIIEKTPOYCTAHOBKE, MX KOPITyca COCAMHEHBI MEXKIY COOOW MPH MOMOIIM 3alUTHOTO
MIPOBOIHKKA, @ OT HCTOYHHUKA HE MUTAIOTCS IPYTHE IEKTPOYCTAHOBKH;

2) aBTOHOMHBIA TEpPENBMKHOM HCTOYHMK NHUTAHUSA HMMEET CBOE 3a3eMILIOIIECE YCTPOWCTBO VIS
3aIIUTHOTO 3a3€MJICHHUSA, BCE OTKPBITHIC MPOBOMSIIME YACTH TEPEIBIKHON 3JEKTPOYCTAHOBKH, €€
KOpPITyC W JPYTHE CTOPOHHUE MPOBOMSIIE YACTH HAISKHO COSAWHEHBI C KOPITyCOM aBTOHOMHOTO
MIEPEBIDKHOTO UCTOYHHUKA TPH MTOMOIIM 3alllUTHOTO POBOJHUKA, a MPH JABYX(a3HOM 3aMBIKAaHHU Ha
pasHbIC KOpIyca 3JCKTPOOOOPYIOBAHUS B MEPEABUKHON SIEKTPOYCTAHOBKE OOCCIICUMBACTCS BpPEMS
aBTOMATHYECKOr0 OTKJIFOYEHMS IIMTAHKMS B COOTBETCTBMHM ¢ Tabm. 1.7.10.

1.7.165. ABTOHOMHBIE TIEPEIBUKHBIE UCTOYHUKH TMUTAHUS C M30JUPOBAHHOW HEHUTPAIBIO JOKHBI
UMETh YCTPOWMCTBO HETPEPHIBHOTO KOHTPOJS COIPOTHBICHHUS H3OJSMUNA OTHOCHTEIFHO KOpITyca
(3eMJTH) CO CBETOBBIM M 3BYKOBBIM CHTHaiaMH. JloypkHa OBITH oOecriedeHa BO3MOXHOCTH MPOBEPKU
HCIPABHOCTH YCTPOHCTBA KOHTPOJIS U3OJISIMU U €T0 OTKITFOYCHHS.

JlomyckaeTcs He YCTaHABJIMBATh YCTPONCTBO HEMPEPBIBHOTO KOHTPOJIS M30JIAIUHU C JCHCTBHEM Ha
CUTHQJI HA TEPEABHKHOM 3JCKTPOYCTAHOBKE, MUTAOIICHCS OT TAKOr0 aBTOHOMHOI'O MEPEIABUIKHOTO
HCTOYHHUKA, €CIIM IIPU 3TOM BBINONHsETCS ycnoBue 1.7.164, mm. 2.

1.7.166. 3amuTa OT MPAMOTO IPUKOCHOBEHHUS B MIEPEABIKHBIX IIIEKTPOYCTaHOBKAX JOJDKHA OBITH
obecrieueHa PUMEHEHUEM HW3OJIIMH TOKOBEIYIIMX YacTel, OTPaXKICHUH U 00OJI0UEK CO CTEICHBIO
sammtel He MeHee [P 2X. [IpuMeHeHne OaphepoB M pa3MEICHHE BHE MPEICIOB JOCATAEMOCTH HE
JTOMTYCKACTCSI.

B memsix, NMTAOMMX LITENCENbHBIE PO3ETKH JUIS IMOJKIIOYEHHS dJIEKTPOOOOpYHIOBaHMUS,
HCTIONB3YeMOT0 BHE ITOMEIICHHUS MEePEIBIKHON YCTAHOBKH, JOJDKHA OBITH BBITIOTHEHA JOMIOTHUTENbHAS
3amura B coorBercTBuu ¢ 1.7.151.

1.7.167. 3amuTHBIE M 3a3€MIIIOIIKME NPOBOJHUKA M IMPOBOAHUKH YpPAaBHUBAaHUS MOTEHLHAIOB
JIOJDKHBI OBITH MEIHBIMH, THOKHMH, KaK IPaBHIIO, HAXOAUTHCS B 00IIeH oOoimouke ¢ (ha3HBIMU
npoBogHrKamMu. CeueHre MPOBOJHUKOB JIOJIKHO COOTBETCTBOBATh TPEOOBAHUSM:

3al[UTHBIX - 1.7.126-1.7.127,

3azemysronmx - 1.7.113;

ypaBHUBaHUS OTeHIIHANOB - 1.7.136-1.7.138.

[pu npumeneHun cucteMs /7 MOITycKaeTcst MPOKITaIKa 3alIUTHBIX U 3a3eMIISFOIIIX IIPOBOJTHUKOB U
MIPOBOTHIKOB YPaBHUBAHUS MTOTCHIIMAIOB OTIEIBEHO OT (Da3HBIX ITPOBOTHUKOB.

1.7.168. Jlomyckaercsi OZHOBPEMEHHOE OTKJIIOYEHHWE BCEX IPOBOJHMUKOB JIMHUM, MHUTAOLICH
NIEPEBUKHYIO  IEKTPOYCTAHOBKY, BKJIKOYas 3alUUTHBIA IPOBOJHUK IPU IIOMOLIM  OJHOIO
KOMMYTAILIMOHHOTO ammapara (pa3beMa).

1.7.169. Ecmm mepenBmkHas SIEKTPOYCTAHOBKA IMTACTCA C WCIONB30BAHUEM INTETICETBHBIX
COCIUHUTENCH, BHIKA IITENCETBHOTO COCIMHUTENS JODKHA OBITh IOAKITIOYEHA CO CTOPOHEI
MIEPEIBIDKHOMN 3JIEKTPOYCTAHOBKH M IMETh 000JI0UKY M3 U3OJIHPYIOLIETO MaTepraa.



3JIeKTp0yCTaHOBKl/I 110Me1ue1-mii AJISL COACPKAHUSA )KUBOTHBIX

1.7.170. Ilutanue >IEKTPOYCTAaHOBOK >KUBOTHOBOMYECKMX MOMEIICHUH CIenyeT, Kak IMpaBHIIoO,
BEITIONTHATH OT ceTH HanpspkeHneM 380/220 B mepemeHHOTO TOKA.

1.7.171. Jlns 3amuThl JMIOOEH W KUBOTHBIX MpPH KOCBCHHOM IIPHKOCHOBEHHH OJDKHO OBITh
BBINOJIHEHO aBTOMAaTHYECKOE OTKIIOYEHHE NMUTAHUSA C NpUMeHeHueM cucteMsl TN-C-S. Pasnenenue
PEN-tipoBojiHMKa Ha HyJeBOW 3amuTHBI (PE) m HyneBoil paboumii (N) NpPOBOAHHUKH ClIEAyeT
BBIMOJIHATH HAa BBOJHOM INUTKE. IIpM NUTaHUM TakUX 3JIEKTPOYCTAHOBOK OT BCTPOEHHBIX H
MIPUCTPOCHHBIX TOJACTAHIMA JODKHA OBITh NMpPHUMEHEHa cucteMa IN-S, Tpu 3TOM HyJIeBoil pabounit
MIPOBOHUK JOJDKEH MMETh M3OJISALHIO0, PABHOLECHHYIO M30JIIMN (Da3HBIX NMPOBOJHUKOB HA BCEM €TO
MIPOTSHKEHHH.

Bpems 3amuTHOrO aBTOMATHYECKOrO OTKIIOUEHHS NHTaHHUA B IMOMELIEHHAX I COACPIKaHHSA
HUBOTHBIX, a TAKXK€ B IOMEIIEHUSIX, CBA3aHHBIX C HUMU MPH ITOMOIIU CTOPOHHUX MPOBOSAILUX YaCTeH,
JIOJDKHO COOTBETCTBOBATh Tabm. 1.7.11.

Tabauya 1.7.11

Hau6oabmee A0IMYCTUMO€ BPEeMS 3aAIMUTHOIO aBTOMATHYECKOI0 OTKJIIOYCHUSA
st cucteMbl TN B oMellleHUSX J1JIsT CoACPKAHUA )KUBOTHBIX

HowmunaneHoe ¢asHoe Hanpsokenue, Uy, B Bpewms oTknroueHus, ¢
127 0,35
220 0,2
380 0,05

Ecimu  ykazaHHOe BpeMs OTKJIIOYCHHS HE MOXET ObITh TapaHTHPOBAHO, HEOOXOAUMBI
JIOTIOJTHUTEJIHHBIE 3aIIIUTHBIE MEPHI, HAIIPUMED TOTIOTHUTEIBHOE YPABHUBAHHUE TTOTCHITUAIOB.

1.7.172. PEN-IpOBOJHWK Ha BBOJI€ B MOMEIICHHE IODKEH OBITH MOBTOPHO 3a3eMIICH. JHAYCHHE
CONPOTHUBIICHUS IOBTOPHOT'O 3a3€MJIEHHSI TOJDKHO COOTBETCTBOBAThH 1.7.103.

1.7.173. B momemeHnusx sl COACpKaHUS KUBOTHBIX HEOOXOAUMO MPEIyCMATPUBATH 3aIUTY HE
TOJILKO JIFOJICH, HO M JKHUBOTHBIX, JJI Y€ro JOJDKHA OBITh BBHIMOJIHEHA JIOTIONHHUTEIBHAS CHCTEMa
YpaBHUBaHUSI TOTEHIIMAJIOB, COEAMHSIONIAas BCE OTKPHITHIE W CTOPOHHHE MPOBOJSIIUE YAaCTH,
MOCTYIIHBIC  OJHOBPEMCHHOMY  NPHUKOCHOBCHHIO  (TpyOBI  BOIONpPOBOJA,  BaKyyMIIPOBOJA,
METAJUINIECKHE OTPAKICHUS CTOMI, METAJUINIECKUE TIPUBSI3H U JIP. ).

1.7.174. B 30He pa3MeUICHHS >XMBOTHBIX B TIONY IOJDKHO OBITH BBIITOJHEHO BBIPaBHUBAHUC
MTOTCHIMATIOB MPH ITOMOIIA METAIUTMICCKON CETKH WIIM JPYTOTO YCTPOWCTBA, KOTOPOE JOIKHO OBITH
COEJIMHEHO C JOTMOJHUTENbHOM CUCTEMON YpaBHUBAHUSI TOTEHIIUAIOB.

1.7.175. VYcTpoiicTBO BBIpaBHHMBaHUS W YPAaBHUBAHUS DIIEKTPUUYECKHUX TOTEHIMAIOB JOJIKHO
00eCIIeurBaTh B HOPMAJIBLHOM PEXXHME PAOOTHI DJICKTPOOOOPYIOBAHUS HANPSHKEHHE MPUKOCHOBCHHS HE
6onee 0,2 B, a B aBapuitHOM pexuMe MpH BPEMEHHN OTKIIIOUEHHs OoJee ykazaHHOTO B Tabm. 1.7.11 mns
AJNIEKTPOYCTAHOBOK B TIOMEIICHHUAX C TIOBBIIICHHOW OIACHOCTHIO, OCO0O OIACHBIX W B HAPYKHBIX
ycTaHOBKax - He Oonee 12 B.

1.7.176. JIns Bcex TpyNIOBBIX IEMel, MNUTAONMX IITEICENbHBIC PO3CTKH, JOJDKHA OBITh
JIOTIOJIHUTENIbHAST  3allluTa OT TMPSAMOTO MPHUKOCHOBEHUS Tnpu mnomom Y30 ¢ HOMUHAIBHBIM
OTKITFOYAOIIHM JrddepeHIinaTbsHpIM TOKOM He 6osiee 30 MA.

1.7.177. B XWBOTHOBOJYECKHX IIOMEIICHHUAX, B KOTOPBIX OTCYTCTBYIOT YCIOBHSA, TPeOyIOIIHe
BEITIOJTHEHHSI BHIPAaBHUBAHUS ITOTEHINAJIOB, JOJDKHA OBITH BBHINMONHEHA 3ammra mpu momomu Y30 c
HOMUHAITLHBIM OTKJIFOYaromuM auddepeHmanbaeiM TokoM He MeHee 100 MA, ycTaHaBITUBacMBIX Ha
BBOJTHOM LIUTKE.



Inasa 1.8. HOPMBI TIPUEMOC/IATOYHBIX UCITBITAHUI

YTBEPXXIEHO
MuHUCTEPCTBOM 3HEPIreTUKU
Poccuiickoit ®enepanuu

ITpukas ot 09.04.2003 Ne 150

Beooumcs ¢ oelicmeue
c 1 cenmsabps 2003 e.

Oougue nonodicenusn

1.8.1. DnexrpoobopymoBanue no 500 kB, BHOBH BBOAWMOE B SKCIUIyaTalWO, IOIHKHO OBITH
MIOJIBEPTHYTO IPHEMO-CIATOYHBIM HCIIBITaHUSIM B COOTBETCTBUH C TPEOOBAHUSIMU HACTOSILECH TJIaBHI.
[Tpuemo-caTouHble HUCIBITAaHUSI PEKOMEH/IYeTCsl MPOBOJUTH B HOPMAJIbHBIX YCIIOBUSIX OKpY»Karouieh
cpenbl, yKa3aHHBIX B TOCYIapCTBEHHBIX CTaH/IapTax.

[lpu mnpoBeneHHM NPUEMO-CAATOYHBIX MCHBITAHUN 3JEKTPOOOOPYJOBaHUS, HE OXBAYEHHOTO
HAaCTOSAIMINMH HOPMaMH, CIEAYET PyKOBOACTBOBATHCSI MHCTPYKIUSIMU 3aBOJIOB-M3TOTOBUTENIEH.

1.8.2. YcrpoticTBa peneiHO 3aluTh M AIIEKTPOABTOMATHKA HA JIEKTPOCTAHIMAX M MOJCTAHITIIX
MIPOBEPSIIOTCS 110 MHCTPYKIMSAM, YTBEP)KICHHBIM B YCTAHOBJIICHHOM TOPSKE.

1.8.3. TloMuMO WCHBITaHUH, MPEAYCMOTPEHHBIX HACTOSIIEH TIJIaBOW, BCE AJIEKTPOOOOPYIOBaHHE
JIOJDKHO TPOWTH TIPOBEPKY pPabOThl MEXaHWYECKOHM 4YacTH B COOTBETCTBHM C 3aBOJCKUMU M
MOHTaXHBIMU MHCTPYKIUAMU.

1.8.4. 3akiroueHwe O MPHUTOJHOCTH OOOPYAOBAaHHMA K OKCIUTyaTallMH [aeTcsi Ha OCHOBAaHHU
PE3yNIbTATOB BCEX UCTIBITAaHNI N M3MEPEHHH, OTHOCSIIMXCA K JAHHON EMHUIIE 000pYTOBaHUSL.

1.8.5. Bce n3amepeHus, CTIBITAaHUS M OIIPOOOBAHNUS B COOTBETCTBHH C JICHCTBYIOIIMMH HOPMAaTHBHO-
TEXHUYECKUMH JIOKyMEHTaMH{, WHCTPYKLMSMH 3aBOJOB-M3TOTOBHUTEICH W HACTOSIIMMU HOPMaMH,
MIPOM3BECHHBIEC NIEPCOHATIOM MOHTKHBIX HaJIaJ0YHbIX OPraHn3aluii HEMOCPEICTBEHHO MEpel BBOJOM
JIEKTPOOOOPYIOBaHHS B OIKCILTyaTallMIo, JOJDKHBI ObITh O(OPMIIEHBI COOTBETCTBYIOIIMMH aKTaMH
W/WIH TPOTOKOJIAMH.

1.8.6. VcnblTaHue TOBBIMICHHBIM HANpPSDKEHHEM IIPOMBIIUICHHOW YacTOTHI O0S3aTENbHO IS
ANIEKTPOOOOPYAOBaHHS Ha HampshKeHue 10 35 kB.

IIpn orcyrcTBMM HEOOXOAMMOHM HCHBITATENILHOM almaparypbl IIEPEMEHHOIO TOKa JOIYyCKaeTcs
UCTIBITBIBATh  JIEKTPOOOOPYJOBAaHHE PpacIpeAeIUTEIbHBIX yCTPOUCTB HampsbkeHneM 1po 20 kB
TMOBBIIICHHBIM BBIIPAMIICHHBIM HAIPAXKECHUEM, KOTOPOE JOJKHO 6BITI) PaBHO IOJYTOPAKPATHOMY
3HAUEHUIO HCIBITATEIbHOTO HANPSHKEHNS IIPOMBIIIUIEHHONW 4acTOTHI.

1.8.7. OmnekrpooOopymoBaHWE ¥ H30IATOPHl Ha HOMHHAIFHOE HANpsHKEHHE, IPEBBIIIAIONICEe
HOMHHAJIFHOE HANpsHKEHHE O3JIEKTPOYCTAaHOBKH, B KOTOPOH OHHM  JKCIUIyaTHPYIOTCS, MOTYT
UCTIBITHIBATHCS. TIPUIIOKEHHBIM  HANPSDKEHWEM, YCTAHOBJICHHBIM JUIA Kilacca M30JBILUM  JIaHHOU
QJIEKTPOYCTAHOBKU. VI3MepeHne CONpPOTUBIICHUS W3OJSIIMH, €CJIM OTCYTCTBYIOT JOIIOJHHUTEIIbHbIC
yKa3aHHsl, TPOU3BOAUTCS:

— ammaparoB U nenel HanpspkerreM 10 500 B — meraommeTpom Ha Hanpsbkenue 500 B;

— ammaparoB ¥ nenei HanpspkeHueM ot 500 B mo 1000 B — meraommerpom Ha Hanpspkerue 1000
B;

— anmnaparoB HanpsbkeHueM Bbie 1000 B — meraommerpom Ha Hanpsbxenue 2500 B;

HcnbiTaHne MOBBILICHHBIM HAPSDKEHUEM H30JISITOPOB U TPaHC(OPMATOPOB TOKA, COSTUHEHHBIX C
cwIoBbIMH Kabemsimu 6-10 kB, moxer mpousBoauThesi BMecTe ¢ KabOenmsmu. OIGHKA COCTOSHUS
MIPOM3BOIUTCS 110 HOPMaM, MIPUHSATHIM JUISl CHIIOBBIX KaOeleH.

1.8.8. HcupiTaHus »1MeKTpoOOOPYIOBaHUS IMPOU3BOJICTBA MHOCTPAHHBIX (DUPM TIPOM3BOMAATCS B
COOTBETCTBHM C YyKa3aHMSIMH 3aBojda ((upmbl)-usroroButeist. [Ipn 3ToM 3Ha4YeHUS TPOBEPSEMBIX
BEJIMYMH J0JDKHBI COOTBETCTBOBATH YKa3aHHBIM B JIaHHOM TJIaBe.

1.8.9. HcnplTanue M30MSIMM alIapaToB ITOBBILICHHBIM HAINPSHKEHHEM IPOMBIIIIEHHOH YacTOTHI
JOJDKHO MPOU3BOJAUTLCA, KaK IIPaBUJI0, COBMECTHO C UCITBITAHUEM HU30JIIUN HIMH PACIPEACTIUTEIILHOTO
ycrpoiicTa (0e3 pacminHOBKH). IIpy 3TOM HCHBITATENbHOE HANPSKEHUE JOMYCKAeTCs MPUHUMATh IO
HOpMaM JuIsl 000pyAOBaHNUS, MMEIOIIETO HANMEHBIIIEE HCTIBITATENbHOE HAPSUKEHNE.

1.8.10. Tlpm mpoBeneHNM HECKOJBKHX BHAOB HWCHBITAHUN HW30JLIUH 3JIEKTPOOOOPYIOBAHUS
WCIIBITAHUIO TTOBBIIIEHHBIM HAIPSHKEHUEM JIOJDKHBI ITPEALIECTBOBATE JAPYTHE BUJIBI €€ UCIIBITAHHUH.



1.8.11. McnpITanue M30MIs11K HANPSHKEHUEM TTPOMBIIUICHHOW YacTOThI, paBHBIM 1 KB, MoxeT ObITh
3aMEHEHO M3MEPEHHEM OJHOMHHYTHOTO 3HAYEHUS CONPOTHUBIICHHS M30JLIIUU MeraoMMerpoM Ha 2500
B. Ecnum mpu 3TOM MONy4eHHOE 3HAUEHHWE CONPOTHUBICHUS MEHBIIE MNPUBEJCHHOIO B HOpMaX,
UCTIBITaHNE HanpspKeHHEM | KB MpOMBIIIIIEHHON 9acTOTHI SBIISETCS 0053aTEIbHBIM.

1.8.12. B Hacrosiel riiaBe NpUMEHSIOTCS CIEAYIOLNE TEPMUHBL:

1. UcnipITarensHOE HaNpsHKEHUE TPOMBIIITIEHHOH YacTOTH — JIEHCTBYIOIEE 3HAUCHNE HAIPSDKEHUS
gacroroi 50 I, mpakTUYecku CHHYCOHJANBHOTO, KOTOpOE JOJDKHA BBIACPIKUBATH W30S
JIEKTPOOOOPYIOBAHHS TIPH OTIPEIEICHHBIX YCIOBHSX UCIIBITAHUSL.

2. DnexTpooOopyaoBaHIE C HOPMATBFHON H30JISAIINEH — 3IIEKTPOOOOPYIOBaHNE, IPEAHA3HAYEHHOE
JUIl IPUMEHCHHUS B JJIEKTPOYCTAHOBKAX, MOJBEPIKCHHBIX JIEHCTBHIO TPO30BBIX MEPEHANPHKCHUH MPH
OOBIYHBIX Mepax I10 IPO303aIHTE.

3. DnexTpoobopynoBaHue ¢ 00JICTYEHHON N30JIIUeH — 3JIEKTPooOOpyAoBaHuE, IPEIHA3HAYEHHOE
JUIS IPUMEHEHUS B 2IEKTPOYCTAaHOBKAX, HE MOIBEPKEHHBIX JICHCTBUIO TPO30BBIX NEPEHANPSHKEHUN nnn
000pYIOBaHHBIX CIELHUAJIbHBIME YCTPOMCTBAMU I'PO303aIlUThl, OTPAHMYMBAIOIIUMH aAMIUTUTYIHOE
3HAUEHHE TPO30BBIX IIEPEHANPSKCHUH 10 3HAYCHUS, HE INPEBBIIIAOINIET0 aMIUIMTYIHOTO 3HAYCHUS
UCTIBITATEIFHOTO HANPSDKEHNUS TPOMBIIITICHHON YacTOTHI.

4. Anmapatel — BBIKIIOYATEIH BCEX KJIACCOB HAMPSDKEHHS, Pa3beIUHHUTENN, OTICITUTENH,
KOPOTKO3aMbIKATEIH, Mpe10XpaHUTENH, Pa3pAIHUKH, TOKOOTPaHWYHMBAIOIINE  PEAKTOPHL,
KOHJICHCATOPbI, KOMILJIEKTHBIE YKPAHUPOBAHHbIE TOKOMPOBOIBI.

5. HenopmupoBaHHas u3MepsieMas BeTMYMHA — BEJIWYMHA, aOCOJIOTHOE 3HAYE€HHWE KOTOpPOW He

pETJIaMEHTHPOBAaHO HOPMATHBHBIMH yKazaHHMsAMH. OICHKa COCTOSHHS OOOPYJOBaHMS B TOM CIlydae
MIPOM3BOIUTCS IyTEM COIOCTABICHHA C MJAaHHBIMH AaHAJOTWYHBIX H3MEPEHHH Ha OIHOTHUITHOM
000py/IOBaHNH, MMEIOLIEM 3aBEIOMO XOPOIIHME XapaKTEPUCTHKU, WIN C PE3yJabTaTaMH OCTaJIbHBIX
HCIBITaHUM.

6. Kilacc HanpspkeHHsl J1€KTpooOOpYAOBaHUS — HOMHHAIBHOE HANPSDKCHUE DIIEKTPOYCTaHOBKH,
Juist pabOThI B KOTOPOU NpelHa3HaueHO TAaHHOE 3JIEKTPOOOOpYAOBaHHE.

1.8.13. Cunxponnvle zenepamopuvt U KOMREHCAMOPbl

CuHXpOHHBIE TeHepaTopbl MOIIHOCTRI0 Oomee 1 MBT Hampsbkenmem Bemme 1 kB, a Taxoke
CHHXPOHHBIE KOMIICHCATOPHI TOJDKHBI HCIIBITHIBATHCS B ITOJTHOM 00beMe HACTOSIIEro naparpada.

I'enepaTopsl MomHOCThIO 10 1 MBT Hanpsbkenuem Boile 1 KB JOMMKHBI MCIBITHIBATHCS 1O il 1-5,
7-15 Hacrosuiero naparpada.

I'enepartops! HampsbkeHrneM 70 1 kB He3aBUCHMO OT MX MOIIHOCTH JIOJKHBI CIIBITBIBATHCS IO TIII.
2,4,5, 8, 10-14 nacrosiiero maparpada.

1. Onpenenenne BO3MOKHOCTH BKJIIOYeHHs 03 CyIIKHM reHepaTopos Bbimie 1 kB.

CrnenyeT npou3BOIUTH B COOTBETCTBHHU C YKa3aHHEM 3aBOJa-U3TOTOBUTEIIS.

2. U3MepeHHe CONPOTHBJICHUS H30JISIUH.

CompoTuBieHIE U3OISIIH JODKHO OBITH HE MCHEE 3HAUCHHIA, IIPUBEICHHBIX B Ta0M. 1.8.1.

3. UcnbITaHue U30191HH OOMOTKH CTATOPA MOBBIIIEHHBIM BhINPSIMJIEHHBIM HANPsZKEHHEM ¢
U3MepeHHeM TOKa yTeuKkH 1o ¢azam.

Hcnbitannio noasepraercs Kaxaas Gpasa Win BETBb B OTIEIBHOCTH IPU APYrux (azax mim BETBsIX,
COCIMHEHHBIX C KOPIYCOM. Y TI'€HEpaTopoB C BOASHBIM OXJIAKACHHEM OOMOTKH CTaTopa HCIbITaHHE
MIPOU3BOIUTCA B CIIydae, €CIH BO3MOXKHOCTH 3TOTO MPEIyCMOTPEHA B KOHCTPYKIIMHU T€HEpaTopa.

3HayeHNs NCIBITATEILHOTO HANIPSHKSHUS IPUBEIeHEI B Tabm. 1.8.2.

Hns Typ6orenepatopos tuma TI'B-300 ucmbiTanme ciieayeT IpOU3BOAUTE TI0 BETBSM.

Tabnuya 1.8.1

Jonycmumple 3uauenun conpomuenenus u3oaauuu u Koigguyuenma aocopoyuu

Jomyctumoe
HcnsiTyemsrit Hanpsoxenue 3HAYEHHUE
[Ipumeuanue
JIIEMEHT Meraommerpa, B COIPOTHUBJICHUS

m3ossiin, MOwm

1. Obmotka cratopa | 500, 1000, 2500 |He menee 10 MOwm Ha|dns kaxkmod (a3pl WM BETBH B
1 xB HOMHHaIBHOTO|OTAENEHOCTH OTHOCHUTEIBHO KOpITyca
JIMHEHHOTO W Jpyrux 3a3emieHHbIX (a3 win
HaIPSLKEHUS. BeTBel. 3HaueHue Rq/Rs He HUxe 1,3




2500 Ilo uHeTpykuuu|lIpy nporexkaHuu AMCTUILIATA 4epe3
3aBoJia- 00OMOTKY
M3TOTOBUTEIISL.
2. ObMoTKa poTopa 500, 1000 He wmenee 0,5 (mpu|HdomyckaeTrcs BBOJ B 3KCIDIyaTaIlHIO
BOJISTHOM TeHEpaTOpOB MOIIHOCTHIO HE BBIIIE
oxmaxnaeHnu - ¢[300 MBT ¢ HeIBHONOJIOCHBIMU
OCYILIEHHOI pOTOpaMH, TIpM KOCBEHHOM WM
00MOTKOI) HETIOCPEJACTBEHHOM  BO3AYIIHOM U
BOJIOPOAHOM OXJI)KICHUH OOMOTKH,
MMEIOIIEH CONPOTHBICHHE H3OJISALNN
He Hmxke 2 kOM mpu Temmeparype
75°C unu 20 xOM mpu TeMmmnepaType
20°C. IIpu GoisblIei MOIIHOCTH BBOJ
reHeparopa B  OIKCIUIyaTalMi0 C
COIIPOTUBIICHHEM H30JIIMN OOMOTKH
poropa mHmxke 0,5 MOwm (mpu 10-30
°C)  [momyckaeTcs  TONBKO IO
COTJIACOBAHUIO c 3aBOJIOM-
H3TOTOBUTEIIEM.
1000 Ilo uHeTpykuuu|IIpn npoTrekaHuu AMCTUILIATA 4epe3

3aBOJIa- OXJIXKIAOIINE KaHAJIBI OOMOTKH.

M3TOTOBHTEIISL.

3. lern Bo30YXacHUS 500-1000 He menee 1,0

reHeparopa u

KOJIUIEKTOPHOT'O

BO30yJHUTENS CO Bcei

TIPUCOEAUHEHHOMN

anmaparypoun (6e3

OoOMOTKM poTOpa H

BO30yIUTEIIS)

4.00MOTKH 1000 He menee 0,5

KOJUIEKTOPHBIX

BO30YyAUTEIS )54

TOTBO30YIUTEIS

5. banpgaxu skops u 1000 He menee 0,5 [Tpu 3a3eMiIeHHOI 0OMOTKE STKOPSI

KOJUIEKTOpa

KOJUICKTOPHBIX

BO30YyAHTEIS "

T10JJBO30Y I TEIS

6.  U3zonmpoBaHHBIE 1000 He menee 0,5

CTSDKHBIE OOJITBI CTAIN

craropa (IOCTyITHBIE

JUTS I3MEPEHHS)

7. TlogMMIHUKA U 1000 He wmenee 0,3 mua|[Ins ruaporeHepatopoB u3MepeHUE

YIUIOTHEHUS Baja TUAPOTEHEPATOPOB H|MPOU3ZBOAUTCS,  €CIM  MO3BOJSET
1,0 JUL|[KOHCTPYKLIMS ~ TE€Heparopa U B
TypOoreHepaTopoB H|3aBOICKON HMHCTPYKLIUH HE YKa3aHbI
KOMIICHCATOPOB. OoJiee JKECTKHE HOPMBI.

8. Aucddy30psl, MUTH 500, 1000 B coorBercTBHE C

BEHTHJISITOPOB " 3aBOJICKMH

Jpyrue y3ibl CTaTopa TpeOOBaHUSIMHU

TeHEepaTopOB

9. TepmogaTuuku c

COETMHUTETBHBIMHU

MIPOBOIAMH, BKJIOYAs

COC/IMHUTEIbHBIC

IPOBOJA, YIOXKEHHBIE
BHYTpH reHepaTopa




- c KOCBCHHBIM
OXJIaXKICHHEM
00MOTOK cTaTopa

-C HEMOCPEICTBEHHBIM 500

OXJIAKICHHEM
00MOTOK cTaropa

250 umam 500

He menee 1,0

He menee 0,5

Hampsokenue
3aBOJICKOM MHCTPYKLIUU

MEraoMmmeTpa - 1O

10. Konuesoil BBIBOA 2500 1000 Wsmepenue MIPOU3BOJUTCS bi (o)
0OMOTKH craTopa COCIMHEeHUsI BBIBOJA C OOMOTKOMU
TypOoreHepaTopoB craropa

cepuu TT'B

Tabnuya 1.8.2

Hcnvimamenshnoe 6bINPAMIIEHHOE HaAnpAajiceHue o 00MOmoK cmamopos
CUHXPOHHDBIX 2CCHEPAMOPO6 U KOMNEHCAMOpPOo8

MoiuHocTh reneparopa, MBT,
KomreHcaropa, MB-A

HomunansHoe Hamnpspkenue, kB

AMIIIMTYHOE UCIBITATEIbHOE
HanpsbkeHue, kB

Memnee 1
1 u Gostee

Bce Hanpspxenus
Ho 3.3
Cs. 3,3 10 6,6 BKJIIOYHT.
Cs. 6,6 10 20 BKJIIOYHT.
Cs. 20 10 24 BKIJIIOYHT.

2,4 Ugouw. + 1,2
24+ 1,2 Uyou
1,28 x 2,5 Uson.
1,28 (2 Uyow. + 3)
1,28 (2 Uy + 1)

HcnpiTarenbHoe BBINPSMIIEHHOE HampspkeHue Uit reHepatopoB tuma TI'B-200 u TI'B-300
cooTBeTCcTBeHHO npuHumarotes 40 u 50 xB.

Huns typ6orenepatopoB TBM-500 (U, = 36,75 ¥B) ucneitatensHoe HanpsikeHue - 75 kB.

W3MmepeHne TOKOB yTEUKH ISl IOCTPOEHUS KPUBBIX 3aBUCUMOCTH UX OT HAaIPsDKEHHS TPOU3BOTUTCS
HE MEHEE 4YeM IpH IATU 3HAYCHHUAX BBIIPAMIICHHOTO HanpspKeHHS - OT 0,2 Upex 10 Upex PaBHBIMH
cryneHsMu. Ha kaxnoil cTynmeHH HampsbKeHUE BBIAEp)KMBaeTcsl B TedyeHue 1| muHyTHL. Ilpn sToMm
(UKCHPYIOTCS TOKH yTeukn depe3 15 u 60 c.

OneHka NONMy4eHHOH XapaKTEpUCTUKU INPOU3BOAUTCS B COOTBETCTBHM C YKa3aHMAMHU 3aBOJa-
H3TOTOBUTEIIS.

4. UcnpITaHKMe U30JISIMH MOBBILIEHHBIM HANPSKeHHeM MPOMbIIIJIEHHOI 4acTOTBI.

HcnpiTanne mpoBoAXTCS IO HOpMaM, IPUBEACHHBIM B Tabm. 1.8.3.

Hcnbitannio noasepraercs Kaxzaas Gpaza Wwin BETBb B OTIEIBHOCTH NPU IPYruX (azax mim BEeTBsIX,
COEJUHEHHBIX C KOPILYCOM.

IIpogomKUTEeNbHOCTS MPUIIOKEHUS. HOPMUPOBAHHOTO MCIIBITATEIBHOIO HAIPSXKEHUS | MUH.

[Ipu mpoBeseHUH HMCIBITAHUKA W3O0JISALUKM MOBBINICHHBIM HANPSHKEHUEM MPOMBINUICHHON YacTOTHI
ClIelyeT PyKOBOJCTBOBATHCS CICIYIOIIUM:

a) WCTBITAaHWE M30JAINH OOMOTOK CTaropa T€HEpaTopa PEeKOMEHAYETCS NPOM3BOAWTH IO BBOJA
poropa B cratop. Ecnm cTeikoBKa M cOOpka craropa THIPOTEHEpaTopa OCYIIECTBISIIOTCS Ha
MOHTaXHOW IUIOLIAJKE M BIIOCIEACTBHU CTAaTOP YCTaHABIMBAETCA B INAaXTy B COOpPAaHHOM BHIE, TO
M30JLIIUS €TO UCTIBITHIBACTCS JIBAKABL 1OCIE COOPKM Ha MOHT@XKHOM IUIONIAJKE M MOCJIE YCTaHOBKU
cTaTropa B IIAXTY J0 BBOZAA POTOpa B CTAaTOP.

B mpouecce UCIBITaHUS OCYIIECTBISIETCS] HAOMIOJCHUE 32 COCTOSIHUEM JIOOOBBIX YacTeH MAIIHHBL: Y
TypOOT€HEpaToOpoB — TIPH CHATBIX TOPLOBBIX MIUTaX, y THAPOTEHEPATOPOB — IIPH OTKPBITHIX
BEHTWISILIMOHHBIX JIIOKaX;

0) ucHbITaHHE W30IALMM OOMOTKHM CTaTopa JJIs MAallMH C BOJASHBIM OXJIXKICHHUEM CIIeIyeT
MPOU3BOJUT MPH LUPKYIALUN JUCTUUTMPOBAHHOW BOJABI B CHCTEME OXJAXKICHUS C YAEIbHBIM
comnporuBiieHreM He MeHee 100 kOM/cM 1 HOMHHAIIBHOM PacXo/Ie;

B) MOCJIE WCHBITAaHUS OOMOTKM CTaropa IIOBBIIIEHHBIM HANpsDKEHHEM B TEYEHHE | MHH Yy
reHepatopoB 10 kB u BbIIIE HCTBITATENBEHOE HANPSDKCHWE CHU3HWTH 0 HOMHHAJIBHOTO HATPSDKEHUS
reHepaTropa U BBIAEPXKAaTh B TEUEHWE 5 MUH Ul HaOJIOAEHHS 32 KOPOHMPOBAHHEM JOOOBBIX YacTei
oOMoTOK cratopa. Ilpu 3TOM He JODKHO OBITH COCPEIOTOYEHHOTO B OTHAENBHBIX TOYKaX CBEUCHUS
XKEJITOTO WJIM KPacHOTO IIBETa, IMOSIBJICHUs AbIMa, TICHUS OaHAaXell W TOMY IMONOOHBIX SIBICHHH.
I'ony6oe n Genoe cBe4eHHE NOMyCKaeTCs;



I') MCOBITAHUC U3OJSAIMKA OOMOTKH POTOpa TypOOT€HEpaTOpPOB MPOU3BOIUTCS NMPH HOMUHAIBHOU
YacTOTE BpallIeHHsl pOTOpPa;
1) TIepe] BKIIIOYEHNEM TeHepaTopa B padoTy 10 OKOHYaHHWU MOHTaXxa (Y TypOOTeHepaTopoB - IOCHe
BBOJIa POTOpa B CTAaTOp M YCTAHOBKM TOPIEBBIX IIUTOB) HEOOXOAMMO MPOBECTH KOHTPOJBHOE

HUCIIBITAaHUC

HOMHHAaJIbHBIM

HalIpsSKECHHUEM

MPOMBIILJICHHON

YaCTOTHI

W  BBIIPSAMJIICHHBIM

HanpsokeHueM, paBHbIM 1,5 Uoy. [IponomkurensHOCTs UCIBITaHUN 1 MUH.

Tabnuya 1.8.3

Hcnvimamenshnoe Hanpsacenue npwnbmmeunoﬁ uacmomel 011 0OMOMOK
CUHXPOHHDBIX 2CHEPAMOPO6 U KOMNEHCAMOpPOo8

HcnsiTyeMslit Xapaxrepuctuka uiu Tun | McneiratensHoe IIpumeuanue
JIEMEHT reHeparopa HanpsbkeHue, kB
1. O6motka|Mommuocts a0 1 MBT,| 0,8 (2 Uow. + 1),
craropa HOMUHAIIFHOE HAIPsDKEHHWE| HO He MeHee 1,2
reHeparopa Boie 0,1 kB
Momsaocte ot 1 MBtT uf 0,8 (2 Usw + 1)
BBIIIIC, HOMUHAJIbHOE
HanpsokeHue g0 3,3 kB
BKITIOUHTEIIFHO
Mommnocts or 1 MBT u 0,8 - 2,5 Usou.
BEIIIIE, HOMUHAIIFHOE
HanpspbKkeHue cBbiiie 3,3 10
6,6 kB BKJIIOYNTEIIBHO
Momsocte ot 1 MBt u| 0,8 (2 Uson. + 3)
BBIIIIC, HOMUHAJIBHOE
HanpspKeHHe cBeimie 6,6 10
20 kB BKIIIOYUTENBHO
Momaocte ot 1 MBtT uf 0,8 (2 Usw + 1)
BBIIIIC, HOMUHAJIbHOE
HanpspkeHue cBbitie 20 kB
2. O6motka|MomuocTh oT 1 MBT 1 2 Uyow. + 1 Ecnm cOopka craropa
craropa BIIIIE, HOMUHAIIBHOE TIPOU3BOTUTCS Ha MecTe
THIpOTeHepaTopa, |(HampspkeHue 1m0 3,3 kB MOHTa)ka, HO HE Ha (yHIaMEHTE,
[IMXTOBKA WU | BKIFOUUTEITBHO TO JI0 YCTaHOBKM CTaropa Ha
cThIKOBKa  vacteif|Momuocte o 1| MBT n 2,5 Usou. (yHIaMEHT  ero  HCHBITaHHA
cTaropa KOTOPOTO|BBILIE, HOMUHAJIBHOE MIPOU3BOIATCA 1O I. 2, a Iocie
MPOU3BOJIUTCS  Ha|HampspKeHUe CBhIe 3,3 10 YCTaHOBKH - 110 1. | TaGHIIbI
MeECTe MOHTaKa, 110|6,6 kB BKIIOUMTENHHO
OKOHYAHHHU MoJIHOHM|(MomtHocts or 1 MBT 1 2 Uon. +3
cOOpKM OOMOTKH H|BBIIIIE, HOMUHAIIBHOE
H30JIUPOBKU HalnpspKeHHe cBeliie 3,3 1o
COETMHEHU I 6,6 KB BKJIIIOUHTEIIBHO
3. Ob6moTka|l erepaTopsr BCeX 8 + Uhom.
SIBHOTIOJIFOCHOTO ~ |MOIITHOCTEH BO30YKICHHUS
portopa reHeparopa, HO He
Hwke 1,2 1 He
BoIlIe 2,8 kB
4, O6mortka|l"enepaTopbl BCEX 1,0 HcnbiTaTtensHoe HamnpspKeHUE
HESBHOIOJIIOCHOTO |MOILHOCTEN npuHUMaercss paBHbIM | kB
portopa TOT/a, KorJa 3TO HE
MIPOTUBOPEUUT TpeOOBaHUSIM

TCXHUYCCKHUX yCJ'IOBI/Iﬁ 3aBoaa-

H3TOTOBUTEIIS. Ecnmu
TEXHUYCCKUMHU YCIIOBUSAMH
MIPEIYCMOTPEHBI 0OJiee JKECTKHE
HOPMBI HCIIBITAHUS,




HUCIIBITATCIIbHOC HalpsHKEHUE
JOJIDKHO 6BITB IIOBBIIICHO.
5. Ob6moTka|l eHepaTopsr BCeX 8+ Uhow. OTHOCHTEITEHO KopITyca u
KOJUIEKTOPHBIX MOIIHOCTEN BO30YyXIeHUsT  |OaHmaxei
BO30yUTENS " reHeparopa, HO He
MOIBO30Y U TEIS ke 1,2 u e
BoIle 2,8 kB
6. Henwu|I"enepaTops BCeX 1,0
BO30YXKJICHHUS MOIIHOCTEN
7. Peocrat|I'eneparopsr BCEX 1,0
BO30Y)KJCHUSI MOIIHOCTEH
8. Pesucrop nemnu|['eHepaTopsr BCEX 2,0
ramieHuss HOJsL H|MOIIHOCTEN
ATTI
9. Konneroii| TI'B-200, TT'B-200M, 31,0%,34,5*%*%  [McnblTanus  mpoOBOIATCS  JIO
BBIBOJ  OOMOTKH YCTAHOBKM KOHIICBBIX BBIBOJIOB
craTopa Ha TypOoreHeparop
TI'B-300, TT'B -500 39,0%, 43,0%*

* JI71s1 KOHIIEBBIX BBIBOJIOB, HCTIBITAHHBIX HA 3aBOJIE BMECTE C M30JIIHEH 0OMOTKH CTaTopa.
** JI7s pe3epBHBIX KOHIIEBBIX BBIBOIOB MEpe]] yCTAHOBKOI Ha TypOoreHeparop.

5. U3mMepeHHe CONPOTHBJICHHUS TOCTOSTHHOMY TOKY.
HopMBI JOIyCTHMBIX OTKIIOHEHUH COMPOTHBIICHHUS TOCTOSIHHOMY TOKY NPHBEACHHI B Ta0I. 1.8.4.
[Ipn cpaBHEeHMM 3HAYEHWH CONPOTHBIECHHH OHM JOJDKHBI OBITh IPHUBENEHBI K OJMHAKOBOW

TeMIeparype.

Tabnuya 1.8.4

ﬂonycmumoe OMKJ/IOHEHUue cConpomueleHus NOCMOAHHOM) MOKy

VcnpITyeMblil 00BEKT

HopwMma

ObMoTKa cratopa (M3MepeHHe MPONU3BOIUTH

HBMepCHHbIC COIMPOTHUBJICHUSA B NPAKTUYECKHU XOJOIHOM

Ul KakmoW  (assl  WIM  BETBH  B|COCTOSHMHM OOMOTOK pa3iMuHbIX (a3 HE IJOIIKHBI

OT/EIBEHOCTH) OoTIIMYaThCs OAHO OT Jpyroro Oomee yem Ha 2%.
BcenencTBre KOHCTPYKTHBHBIX OcoOeHHOCTeW (Oosibiiast
JUIMHA COSAMHUTENBHBIX IYT U Mp.) PACX0XKICHUE MEXKIY
COIPOTUBJICHUSAMMA BETBEN y HEKOTOPBIX THUIIOB
TEHEPaTOPOB MOXKET JOCTHIaTh 5%.

OOmoTKa poTopa W3mepeHHoe compoTHBIEHHE OOMOTOK HE JOJDKHO
OTJINYAThCS OT JaHHBIX 3aBO/A-M3TOTOBHUTEINS Oojee yeM
Ha 2%. VY SBHONOJIOCHBIX POTOPOB H3MEpEHUE
MPOU3BOJUTCS ISl KKIOT0 MONI0Ca B OTJEIBHOCTH HITH
TIONAPHO.

Pesucrop  ramenust mons,  peoctarsl|CONPOTHBICHHE HE IOJDKHO OTIMYATBHCS OT JaHHBIX

BO30YKICHHUS 3aBo/Ia-M3roToBUTENS Oosee ueM Ha 10 %.

OOMOTKM  BO30YXIEHUS  KOJUIEKTOPHOTO|3HAu€HHE W3MEPEHHOTO CONPOTHBICHUS HE JIOJDKHO

B030yAUTEISI OTIMYAThCS OT MCXOJHBIX JaHHBIX Oosee ueM Ha 2 %.

ObOMoTka skOpsi  BO3OymmTens (MeXIy|3HaueHMS W3MEPEHHOTO COIPOTHBICHHUS HE IOJDKHBI

KOJIJICKTOPHBIMHU HJIaCTI/IHaMI/I)

omm4aThes Apyr OoT npyra Oomee yem Ha 10 % 3a
WCKITIOUCHHEM CITydaeB, KOTJa 3TO 00YCIIOBICHO CXEMOM
COEIMHEHHUSL.

6. U3mepeHue conpoTuBIeHHs 00MOTKH POTOPa NePEeMEHHOMY TOKY.

I/I3MepeH1/Ie MPOU3BOAUTCA B LECIAX BbISABJICHHS BUTKOBBIX 3aMbIKQaHUM B O6MOTKaX poTopa, a TaKKe
COCTOSIHMS JieMIT(epHOil CHCTEMBI pOTOpa. Y HESBHOMOIIOCHBIX POTOPOB M3MEPSETCSl COMPOTHBIICHHUE
BCeH OOMOTKH, a y SBHOMOMNIOCHBIX - KaXKIOTO MONI0CAa OOMOTKM B OTAEIBHOCTH WM JIBYX IIOJIFOCOB
BMecTe. [3Mepenne ciiemyeT Ipou3BOJUTE IPH TTOIBOJMMOM HampspkeHnu 3 B Ha BUTOK, HO He Oosee




200 B. Ilpu BbIOOpE 3HAYECHUS TIOJBOJMMOTO HANPSHKCHUS CIEAYET YYUTHIBATH 3aBHCUMOCTH
COIIPOTHUBIICHHS] OT 3HAYCHUS ITOIBOJJUMOTO HanpspkeHus. CONpoTHBIeHHE 00MOTOK HESIBHOIOMIOCHBIX
POTOPOB OINPEICISIIOT Ha TPEX-YETHIPEX CTYNEHSAX YaCTOTHI BPAIICHHS, BKIIOYas HOMHUHAIBbHYIO, U B
HETIOJIBIDKHOM COCTOSIHMW, TOJJICPKMBasi TNPHIOKEHHOE HANPSHDKCHWE WM TOK HEM3MEHHBIM.
ComnpoTHBIIEHHE 10 TOJIIOCAM HJIM I1apaM IOJI0COB M3MEPSIETCS TOJNBKO IPH HENOABHKHOM POTOPE.
OTKJIOHEHUS TOJTyYEHHBIX Pe3yJIbTaTOB OT JAaHHBIX 3aBOJAA-M3TOTOBUTEIS MM OT CPEAHETO 3HAYCHHMS
M3MEPEHHBIX COMPOTUBIICHHUH TIOJIIOCOB Oosiee ueM Ha 3-5 % CBHIETENLCTBYIOT O HATMYUH Je()EKTOB B
oOMoTKe poTopa. Ha BO3HMKHOBEHHE BHTKOBBIX 3aMBIKAHHMH YKa3bIBaeT CKAuKOOOPa3HBIA XapakTep
CHIDKCHHSI CONPOTHUBIICHHS C YBEIMYCHHEM YaCTOTHI BPAIIEHHS, & HAa IUIOXOE KAueCTBO B KOHTAKTaxX
neMiepHOM CHCTEMBI pOTOpa yKa3blBaeT IUIABHBIM XapakTep CHIDKCHHS COIPOTHBIICHHS C
YBEIMYEHHEM 4acTOThl BpamleHns. OKOHYATEIbHBINH BBIBOA O HAJMYMU M YUCIE 3aMKHYTHIX BHUTKOB
clleyeT JieslaTh Ha OCHOBAHWM PE3yJbTaTOB CHATHS XapakTepucTHKU K3 u cpaBHEHHS ee ¢ TaHHBIMHU
3aBO/Ia-M3TOTOBUTENS.

7. IIpoBepka M UCNIbITAHUE 3J1eKTPOOOOPYAOBAHUA CUCTEM BO30YKICHUS.

[lpuBonsiTcss  HOPMBI ~ UCHBITAHWH ~ CHJIOBOTO ~ OOOpPYIOBaHUS  CHCTEM  THPHCTOPHOIO
camoBo30yxaenus (nanee CTC), cuctem HezaBucuMoro TupucropHoro Bo3oyxnenus (CTH), cucrem
6esmierounoro Bo3oyxaeaus (BCB), cucTeM moaynpoBOJHUKOBOTO BBHICOKOYACTOTHOIO BO30YKICHHUS
(BY). IlpoBepka aBTOMAaTHYECKOTO PETyIATOpPa BO3OYKIAECHHUS, YCTPOWCTB 3allUTHI, YIPABICHUS,
ABTOMATHKH U JIp. IPOU3BOANTCS B COOTBETCTBUHM C YKa3aHUAMH 3aBOJA-U3TOTOBUTEIIS.

[IpoBepKy ¥ HCHBITAHHUE IEKTPOMAIINHHBIX BO3OYANTENEH CleayeT MPOU3BOIUTE B COOTBETCTBUU
c 1.8.14.

7.1. I3mepenue conpoTUBIEHUS U3OJISIUH.

3HayeHHs COMPOTHBIEHUHA wu3oyAnuu npu Ttemneparype 10-30 °C mODKHBI COOTBETCTBOBATH
MIpUBEICHHBIM B Tabm. 1.8.5.

7.2. VicnplTanue TOBBIIEHHBIM HAPSHKEHHEM MTPOMBIIIICHHON YacTOTHI.

3HavyeHWe WCMBITATEIBHOIO HANPSDKEHUSI INPUHHMMAeTcst corjacHo Ttabn. 1.8.5, mmurensHOCTH
MIPUJIOKEHUSI UCTIBITATENILHOTO HANpPsDKEHUs! | MUH.

7.3. V3mepeHune COnpoOTHBIICHUS MTOCTOSHHOMY TOKY 0OMOTOK TpaHC(OPMAaTOPOB M 3JIEKTPUUECKHX
MaIIIH B CUCTEMaX BO30YXKICHUSI.

ComporuBneHne 00MOTOK 3JIEKTPHUSCKIX MAIIMH (BCIIOMOTaTeNbHBINA TeHepaTop B cucreme CTH,
WHAYKTOPHBIA TeHepaTop B cucteMe BU, oOpaimieHHBII CHHXpOHHBIN TeHepaTop B cucreMe bCB) ne
JIOJDKHO OTiInYaThess Ooee 4eM Ha 2 % OT 3aBOJICKMX JaHHBIX; OOMOTOK TpaHC(opMaTopoB
(BemmpsimutenbHbIX B cucteMax CTC, CTH, BCB; nocnenoBarenbHbIX B OTAENBHBIX cuctemax CTC) —
Oonee uem Ha 5%. CONPOTHBICHUS MNapayieNbHBIX BETBeW pabo4YMX OOMOTOK HMHIYKTOPHBIX
TeHepaTOpOB HE JOJDKHBI OTIMYAThCS APYr OT Apyra Oosnee demM Ha 15 %, comportuBieHws ¢a3
Bpamarmuxcs noaBo3oyaureneit — He 6onee yem Ha 10 %.

7.4. TlpoBepka TpaHC(OPMATOPOB (BBINIPSIMUTENBHBIX, MOCIECAOBATEIBHBIX, COOCTBEHHBIX HYXI,
HavaJIbHOTO BO30YKICHUS, U3MEPUTEIBHBIX TPaHC(HOPMATOPOB HAIPSDKEHUS U TOKA).

IIpoBepka npou3BOAUTCA B COOTBETCTBUM C HOPMaMu, NpuBeneHHbIMU B 1.8.16, 1.8.17, 1.8.18. s
nocneoBarenbHbIX TpaHchopmartopoB [T ompeznensercs Takke 3aBUCHMOCTh MEXAY HalpsHKEHHEM
Ha Pa30MKHYTBIX BTOPHYHBIX OOMOTKaX U TOKOM cratopa rereparopa Uy, = f(l.).

Xapakrepuctaka Usn. = f{l.,) onpenemnsercs Ipu CHATHH XapaKTEPHCTHK Tpex(azHOTro KOPOTKOTO
3aMBIKaHAs TeHeparopa (070ka) MO0 Iawow. XAPAaKTEPUCTHKH OTHENBHBIX (a3 (pu omHO(a3HBIX
TIOCIIE/IOBATENBHBIX TpaHc(opMaTopax) He JOJDKHBI pa3indaThbesi MeXIy co0oit Ooree uem Ha 5 %.

7.5. Onpenenenne XapakTepUCTUKH BCIIOMOTaTeIbHOIO CHHXPOHHOTO TeHEpaTopa MPOMBIIUICHHON
yacToTsl B cucremax CTH.

Bcnomorarenbnbiii renepatop (BI') mpoepsiercss B cooTBeTCTBHM C . 8 aaHHOro maparpada.
XapakTeprucTuka KOopoTkoro 3ambikanusi BI' ompenensiercss 10 Icrmow, @ XapPAKTEPUCTHKA XOJOCTOTO
x0/1a 10 1,3 Ucrson. C IPOBEPKOM BUTKOBOW M3OJISALIMU B TEUEHUE 5 MUH.



Tabnuya 1.8.5

Conpomuenenue uzoaayuu U UCHLIMAMENbHbIE HANPAICCHUA
INIEMENM 08 cucmem 8030ycoenusn

Wsmepenue
COTNIPOTHUBIICHUS
H30JIAIUH
3HaueHue
Munu-
UCTIBITATEIEHOTO
HUcnbityemslii o0bexT | Hamps- MATBHOC HAIPSIKEHUS IIpumeuanue
Kenne | o ICHHE IIPOMBIIITIEHHON
meraom- | OMPO” 4aCTOTHI
verpa, B THUBJICHUS
U30JIAIMH,
MOwMm
l. Tupucropusii| 2500 5 0,8 3aBOACKOTO|OTHOCHTENIEHO — KOpImyca u
mpeodpaszoBarens  (TII) HCTIBITaTEIIEHOTO COCIMHEHHBIX c HUM
LIENH pOTOpa TJIABHOTO HanpspkeHust TII, HO He|BTOPUYHBIX uemnei TII
TeHepaTtopa B CHUCTEMax Menee 0,8 3aBojckoro|(mepBUYHBIX 00MOTOK
BO30YKICHUsI CTC, HCIBITAaTEIILHOTO UMITYJIbCHBIX
CTH: TOKOBEIYIIIHE HamnpspKeHUsT  OOMOTKH|TpaHC(HOpMaTOpPOB CVT,
[enw mpeodpa3oBaTeeH, poropa OJIOK-KOHTaKTOB CHITOBBIX
CBsI3aHHEBIC c MpeOXpaHnTeIIeH,
TUPUCTOPAMU 3aIUTHBIE BTOPUYHBIX 00MOTOK
LenH, BTOPUYHBIE TpaHc(OpMaTOPOB JIENHUTENCH
0OMOTKH BBIXOJTHBIX TOKa U T. 1.), IPUMBIKAIOLIIX
TparchopmMaTopos k TII cuioBbIX 3JIEMEHTOB
CHCTEMBI VIIPABICHUS H CXeMBI (BTOPHYHBIX OOMOTOK
T. J.; TPUMBIKAIONINE K TpaHC(HOPMATOPOB
mpeoOpa3oBaTesiM cooctBennbix HYX1H B CTC,
OTKJIIOYEHHBIE JIpyroi CTOPOHBI
paspequautenun  (CTC), paspequnauteneit B CTC psna
TIePBUYHBIC 0OMOTKH MOAU(UKAITHN).
TpaHC(HOPMATOPOB Tupuctopsl (aHOIBI, KaTOIBI,
COOCTBEHHBIX HYX] VIIPABISIOMIME  DIIEKTPOJIBI)
(CTC). B cucremax c¢ NP UCHBITAHUSIX  JTOJKHBI
BOJIIHBIM  OXJIXKAECHUEM OBbITH 3aKOpOYEHbI, a OJIOKH
TII BOJA Ipu CHUCTEMBI YIIpaBICHUA
HUCTIBITAHUAX TUPUCTOPAMHU CVYT
OTCYTCTBYET BBIIBUHYTHI U3 Pa3bEMOB
2. Tupucropnsni| 1000 5 0,8 3aBOACKOro|OTHOCUTENBHO — KOpHyca U
peoOpa3oBaTesb B LIENH UCTIBITATEIEHOTO COEZIMHEHHBIX c HUM
BO30YKICHUS HanpspkeHus T1I, Ho He|BTOopuuHbix uenei TII, He
BO3OYIUTENS  CHUCTEMBI MEHee 0,8[cBsi3aHHBIX  C  CHJIOBBIMHU
BCB: TOKOBEIYIIIHE HUCIBITATEILHOTO mersiva - (em. m.l).  Ilpm
YacTH, THPUCTOPHI U HampspkeHUs:  oOMoTku|ucbITanusax TII oTkiIroUeH mo
CBSI3aHHBIC C HUMH LENH BO30YXICHUS BXOJY U BBIXOAY OT CHJIOBOM
(cm. m.1). TupucTopHSIA 00paleHHOro CXEMBbI; TUPUCTOPHI (aHOABI,
npeoOpa3oBaTesb B LEMH re”eparopa wi BI' KaTo/pl, YIPaBIIAOLINE
BO30YKACHUS BI' SNEKTPOABI) JOJDKHBI  OBITH
cucremsl CTH 3akopoueHsr, a Omokum CVYT
BEIIBUHYTHI U3 Pa3bEMOB
3. Bempsamurensnasa| 1000 5 0,8 3aBozckoro|OTHocuTeNnbHO Kopmyca. Ilpu
ycTaHoBKa B cucteme BU UCTIBITATEIEHOTO HCTBITAHUAX BBIIPAMHUTENbHAS
BO30YKJCHUSL. HaTPSHKEHUS YCTAaHOBKAa  OTKIIOYEHa  OT
BBIIPSIMUTEIBHON HMCTOYHUKA MTUTAHUSA u
YCTaHOBKH, HO HE MCHEe[0OMOTKH ~ poTOpa,  IIWHBI
0,8 HCIIBITATEIPHOTO [IMTAHKS M IIMHBI BbIxoaa (A,




HanpspkeHuss  oomotku|B, C, +, -) 00beIHHEHBL.
poropa.
4.  BcrmomoraTenbHBII
CHHXPOHHBIH Te€HepaTop
BT B cucremax CTH:
- 0OMOTKH cTaTopa 2500 5,0 0,8 3aBOACKOro|OTHOCUTENIBHO — KOpIyca U
HUCIIBITATCIIBHOT'O MCEXKIY O6MOTKaMI/I
HamnpspKeHUsT  OOMOTKH
cratopa BI, HO He
MCHEe 0,8
UCTIBITATEILHOTO
HanpsOKEHUs  OOMOTKH
portopa [JIAaBHOTO
reHeparopa
- ooMoTkm Bo3Oyxkaenus [ 1000 5,0 0,8 3aBOACKOTO|OTHOCHTENBHO KOpITyca
UCTIBITaTEILHOTO
HanpspKeHUs  OOMOTKH
BO30YXKJICHUS
00parleHHOro
reHeparopa win BI'
5. WNuaykropHbIit
reseparop B cucteme BU
BO30YXIICHUS:
- paboune oomotku (Tpu| 1000 5,0 0,8 3aBOJICKOrO|OTHOCUTENBHO — KOpIlyca U
(hazbn) u 00MOTKa HCTIBITATEIBHOTO COCIMHEHHBIX C HUM OOMOTOK
TIOCIIEI0BATENLHOTO HaNpsDKEHUsT  0OMOTOK,|HE3aBHCUMOTO  BO30YXK/IEHHS,
BO30YXIICHUS Ho He MeHee 0,8|mMexmay oOMoTKamMu
UCTIBITATEIILHOTO
HanpspKeHUs  OOMOTKH
poTopa reHeparopa
- oomotku| 1000 5,0 0,8 3aBOACKOrO|OTHOCUTENIBHO — KOpIyca u
HE3aBHCHMOTO UCTIBITATEILHOTO MEXIY 00MOTKaMu
BO30YXJICHUS HanpsDKEHUsI OOMOTOK  |HE3aBHCHMOT'O BO30YXKICHUS
6. TIlomeo3Oymurens B[ 1000 5,0 0,8 3aBoackoro|Kaxnmas ¢asa OTHOCHUTEIHHO
cucTeMe BY UCTIBITATEILHOTO JIpYruX,  COCNUHEHHBIX  C
B030Y)KJCHUsI HaIpsDKEHUs KOpILyCOM
7. OO6pareHHbIH
TEHEpaToOp COBMECTHO C
BpaIIAIOMINAMCS
npeoOpa3oBareiieM B
cucreme bCB:
- 0OMOTKH sxopsi| 1000 5,0 0,8 3aBOJICKOT0|OTHOCHUTENHHO KopIryca.
COBMECTHO c UCTIBITATEILHOTO Bo30ynurens orcoeamHeH OT
BpaIIAIOIMINAMCS HanpsDKEHUsI  OOMOTKH|pOTOpa reHepaTropa; BEHTHIIH,
npeoOpa3oBaTesem; SIKOPS RC - memm wmm BapuCTOpHI
3alIyHTHPOBAHbl (COEAMHEHBI
+, -, IINWIBKA IIEPEMEHHOIO
TOKa); TIOMHATHI IIETKH Ha
MN3MEPHUTENBHBIX KOHTaKTHBIX
KOJIBIIaX
- ooMoTKH Bo3OyxkneHus| 500 5,0 0,8 3aBOACKOro|OTHOCUTENBHO KopILycCa.
00palleHHOTO UCIIBITATEILHOTO OOMoOTKH BO30YXIEHUS
TeHeparopa HalpsHKECHUA 00OMOTKH OTCOCUHECHBI OT CXEMbI
BO30YXJEeHHSA, HO HE
menee 1,2 kB
8. Bempsamurensseni| 2500 5,0 0,8 3aBOACKOro|OTHOCUTENIBHO  KOopoyca U
tpancopmarop BT B UCTIBITATEIILHOTO MEXy 00MOTKaMu

CHCTEMax CTC.

HapsKCHUA 00MOTOK




BeinpsmutensHele
TpaHchopMaTopbl B
CHCTeMax BO30YXKICHUS
BI' (CTH) n BCB:
TepBUYHast OOMOTKa
BTOpHUYHAsi 0OMOTKA

2500
1000

5,0

Tpanchopmaropa;
BTOpUYHBIE  OOMOTKH
mis B m BCB - =e
MeHee

1,2 xB

9. IlocnemoBaTenbHbIC
TparncGopMaTopsl B
cucremax CTC

2500

5,0

0,8 3aBOJICKOIO
UCIIBITATEIBEHOTO
HanpsHKeHUs] 0OMOTOK

OTHOCUTENFHO  KOpIyca
MeXTy OOMOTKaMH

n

10. ToxonpoBobI,
CBS3BIBAIOIIHE
UCTOYHUKH nuTanus (BI'
B cucteme CTH, BT u
IIT B cucreme CTC),
WHIYKTOPHBIH
rereparop B BY cucreme
C THPHUCTOPHBIMH HJIH
JMOTHBIMH
mpeoOpa3oBaTesIMH,
TOKOIIPOBOJBI
TIOCTOSTHHOTO TOKa:

- 0e3 TpHUCOCTUHEHHOM
arnmaparypsbl;

- C IPUCOECOUHEHHOH
annapaTtypou

2500

2500

10

5,0

0,8 3aBOJICKOTO
HCIIBITATEILHOTO
HanpsHKEHUS
TOKOTIPOBOJIOB

0,8 3aBOJCKOTO
HCIIBITATEIIBHOTO
HaTpsDKCHUST  0OMOTKH
potopa

OTHOCHTEIIBHO
Mexay (azamu.

OtHOCHUTENBHO
MEXITy (hazamu.

(GEMIIN

«GEMIIN»

11. CunoBble >I€MEHTHI
cucrem CTC, CTH, BU
(MCTOYHWKH ~ TIUTaHUS,
mpeoOpa3oBaTeNy U T.I.)
co Bcel
TPUCOCIMHCHHOMN
annaparypou BIUIOTH J10
BBIKJIIOYATEIEH BBOJA
BO30YXIeHHs JHOO [0
pa3benuHATENEH BBIXOA
mpeoOpa3zoBareieit
(cxeMmbl CHUCTEM
BO30YKICHUsI 0e3
pe3epBHBIX
BO30yAUTENEH):!

- CHCTEMBI 0€3 BOJISTHOTO
OXJTaXKICHHS
npeoOpaszoBaTeneii U ¢
BOOSHBIM OXJIQXKJICHUEM
npu HEe3aroJIHEHHON
BOJIOH CHUCTEME
OXJTaXKICHHS,

-  TpU  3aroHCHHOW
BOJIOM (C  yJENbHBIM
COIIPOTHUBJICHUEM HE
meHee 75  kOwmrcm)
CHCTEME  OXJaXKICHUS
TI1

1000

1000

1,0

0,15

1,0 kB

1,0 kB

OtHOCHUTENIFHO KOpITyca

Baoku cucremer YIipaBJICHUA

BbIABUHYTBI

12. CHIIOBEIE e

1000

0,1

0,8 3aBOJICKOTO

OTHOCHUTENBHO «3EMIIIDY




13036y>1<,ueH1/1;1 HUCIBITATCIIBHOT'O
reHeparopa 06e3 0OMOTKH HAaIpsHKEHUs poTopa
poTopa (mocne
BEIKJTIOYATEIIS BBOZA
BO30YKICHUS HIH
pa3bearHuTeNeH
MOCTOSTHHOTO TOKa (CM.
n. 11);  ycTpoiicTBO
ATTI, pa3psIHIK,
CHITOBO# pesucrop,
IIMHONPOBOABI M T. 1.
Lenu, noakIrOYeHHBIE K
N3MEPUTCIIbHBIM
KosbilaM B cucteme bCB
(obmoTKa portopa
OTKJTFOUEHA)

7.6. OrmpezesneHne XapakTEPUCTHKA HHAYKTOPHOTO T€HepaTropa COBMECTHO C BBITPSIMHUTENBHOM
yCTaHOBKOI1 B cuctreme BU B030OYkIeHUsL.

[Ipou3BoauTCS MpU OTKITIOUYEHHON 0OMOTKE MOCIEI0BATEIFHOTO BO3OYKICHUS.

XapaKTepruCTHKa XOJOCTOTO XOJa HWHIYKTOPHOTO TEHEpaTopa COBMECTHO C BBHINPSIMHUTEIHEHON
ycraHoBkoi (BY) [U., U = f(lus), TOe L. — TOK B OOMOTKE HE3aBHCHMOTO BO30YXKICHUA],
ompenensiemMast 10 3HaueHHs U,, COOTBETCTBYIOILETO YIBOCHHOMY HOMHHAJIHHOMY 3HAUYCHHIO
HalnpsDKEHUs] POTOpa, HE JOJDKHA OTJIMYATHCS OT 3aBOJCKOM Oosiee yeM Ha 5%. PazOpoc HampspkeHuid
MEXIy TOCEeIOBaTENIbHO COCJMHEHHBIMU BeHTWIIMU BY He momxen mpeswimath 10% cpeanero
3HAYCHUSI.

XapakTeprucTUKa KOPOTKOI'O 3aMbIKaHHS MHIAYKTOPHOTO IeHepaTopa coBMecTHO ¢ BY Ttakke He
TOJDKHA OTIIMYATBhCS OT 3aBOJICKON Ooiee yeM Ha 5 %. [Ipu BRIIPSAMICHHOM TOKE, COOTBETCTBYIOIIEM
HOMHHAJIFHOMY TOKY POTOpa, pa3dpoc TOKOB IO IapaiielbHBIM BETBSAM B Iuledax BY He momkeH
npessimath 20 % cpenHero 3HaueHus. Onpenernsercst TakKe Harpy304Has XapaKTEepUCTHKa IpU
pabore Ha poTOp A0 lp[l, = f(lss)], TE I;5. — TOK BO30YKACHHS BO3OYAUTEIS.

7.7. OmpeneneHne BHEIIHEH XapaKTEPHCTUKH BPAIIAIONIETOCA MOABO30yauTens B cucremax BY
BO30YKICHUS.

[Ipu w3MeHeHNH HArpy3Kd Ha TMOABO30OYAUTENH (HATPY3KOU SIBISIETCS aBTOMATHYECKHU PETYIATOP
BO30YX/ICHNSI) HW3MEHEHHE HAlpsDKCHUsl IOJBO30OYIUTENSI HE JODKHO TIPEBBINIATh 3HAYEHUS,
YKa3aHHOTO B 3aBOJACKOH JOKyMEHTalMH. Pa3HocTh HampspkeHUs 1o ¢asaM He JOJDKHA IPEBBINIATH
10%.

7.8. IlpoBepka 5>IeMEHTOB OOpAIIEHHOTO CHHXPOHHOI'O TEHEpaTropa, BpaIlaIOIIEerocs
mpeobpasoBarens B cucteme bCB.

U3MepsroTcss  CONMPOTHBICHHUS TMOCTOSHHOMY TOKY TIEPEXOIHBIX KOHTAKTHBIX —COCIMHCHHHA
BPAIIAIOIIErocs BBIPSIMHUTEINS: CONPOTHUBICHNE TOKOIPOBOJA, COCTOSILETO M3 BHIBOJOB OOMOTOK M
MIPOXOHBIX IIIWJIEK, COCTUHSIOINX OOMOTKY SIKOpS C TPEJOXpPaHUTEIsIMH (IpU HMX HAIMYUH);
COCANHCHUA BEHTHJIEH C MMPEaOXPAaHUTECIIAMMU, COITPOTUBJICHUEC caMux HpeI[OXpaHHTCJ'[efI
Bpamaromerocs npeobpazoparens. Pe3ynbTaTsl H3MEPeHNS CPAaBHUBAIOTCS C 3aBOACKHMHI HOPMaMH.

[IpoBepsroTcss ycwimsl 3aTSDKKH BEHTHWICH, npemoxpanuteneii RC-mereli, BapucTopoB u T.A. B
COOTBETCTBHUH C 3aBOJICKIMH HOPMaMH.

W3mepsitorcest oOpaTHbIe TOKM BEHTWIEH Bpalaromierocs npeodpasosarerns B MojHoi cxeme ¢ RC-
uensiMu (JIN0O BapHCTOpaMM) TP HANPSDKEHUH, PABHOM TOBTOPSIOIIEMYCS JUIsl TAaHHOTO Kiacca. Toxu
HE IOJDKHBI IPEBLIIIATh 3HAYCHH A, YKA3aHHBIC B 3aBOJICKUX MHCTPYKIUAX HA CUCTEMBI BO36y)K)ICHI/I$I.

7.9. Onpenenenne XapakTEepUCTUK OOpAIIEHHOTO TEHEpaTopa W BPAIIAIOIIETOCs BBIIPSIMUTENS B
pexnMax Tpex(asHOTo KOPOTKOTO 3aMBIKaHUs reHeparopa (0oka).

Wsmepsiroress Tok cratopa [, TOK BO30OYXIeHUs Bo3Oymutens I,,, HampsbkeHue potopa U,
orpefersieTcss COOTBETCTBHE XapakTepucTHK Bo3Oyautens U, = f([,,) 3aBonckuM. Ilo m3MepeHHBIM
TOKaM CTaropa M 3aBOJICKOW XapaKTepHCTHKE KOPOTKOTO 3aMblkaHus reHepatopa I, = fI,)
omnpenessieTcss MPaBHIbHOCTh HACTPOMKHM JaTYUKOB TOKa poropa. OTKIOHEHHE H3MEPEHHOro ¢
nmomompio marynka Tuma JTP-IT Toka poropa (Tokxa Beixoma BCB) me momxno mpessmmate 10 %
pacueTHOTO 3HAYCHHS TOKA POTOpA.

7.10. ITpoBepka THpHCTOPHBIX IipeobpasoBareneii cucrem CTC, CTH, BCB.




W3mepeHne cONpOTHBIICHUS U30JISIIMN U MCIIBITAHUE MTOBBIICHHBIM HANPSHKEHUEM TIPOU3BOISITCS B
cootBeTcTBHH C Tabu. 1.8.5.

[Ipou3BomsATCS THUAPABINYECKHE WCIBITAHUS I[OBBIIICHHBIM JaBICHHEM BOABI THPHCTOPHBIX
mpeobpaszoBareneii (TII) ¢ BomsHON cHCTeMO#l OXJTaXACHWS. 3HAueHWE IaBIICHUS W BpPEMs €ro
BO3ICUCTBHUSI  JTOJDKHBI ~ COOTBETCTBOBATH HOPMaM  3aBOAA-M3TOTOBUTENS HA  KAXKIBIA  THUI
npeoOpa3oBaTeis. BeimoiHseTcs moBTopHas mposepka uzosiiuu TI1 mocne 3armoaHeHus AUCIIIISITOM
(cMm. Tabum. 1.8.3).

[IpoBepsercst OTCyTCTBHE NPOOUTHIX THUPUCTOPOB, THOBpexaeHHBIX RC-memeit. IIpoBepka
BBITTOJTHACTCS C TIOMOIIBIO OMMETA.

IIpoBepsieTcsi LENOCTHOCTh MNApAJUIEIbHBIX IIENeld IJIaBKOM BCTaBKU KaXKAOTO  CHUJIOBOTO
MPEJOXPAHUTENS ITyTEM U3MEPEHUS COTPOTUBIICHISI TIOCTOSTHHOMY TOKY.

[IpoBepsiercst  cOCTOSIHME CHCTEMBI YNPABICHHS THPHUCTOPOB, JAMAIa30H PEryJHpPOBAHMS
BBINTPSIMIICHHOTO HAIPSDKEHHS TIPH BO3JICHCTBUN HA CUCTEMY YIIPABJICHHS THPHCTOPOB.

[posepsiercst TTI npu paboTe reHeparopa B HOMHHAIBHOM PEXKHUME C HOMUHAJIBHBIM TOKOM POTOPA.
[IpoBepka BEIMOTHACTCS B CIEIyONIEM 00BbeMe:

— pacrpeiesieHie TOKOB MEXIy NapaJUIeIbHBIMHA BETBSIMH IIIed IpeoOpazoBaTesiei; OTKIOHEHHE
3HAYCHUH TOKOB B BETBAX OT CpPEeTHEAPH(PMETHICCKOTO 3HAYCHHUS TOKA BETBHU JIOJDKHO OBITH He Ooree
10 %,

— pacnpezeneHue 00paTHBIX HAMPSHKEHUN MEXTy MOCIeI0BATENbHO BKIIOUEHHBIMU THPHCTOPaAMHU
C YUYC€TOM KOMMYTAIlUOHHBIX HepeHaHpH)KeHHfI; OTKJIOHCHHUE MI'HOBCHHOI'O 3HA4YC€HUA O6paTHOFO
HaTPSDKEHUS OT CPEeTHETo Ha TUPHUCTOPE BETBH JOJDKHO OBITH He Oomee +20 %;

— pacmpefereHHE TOKa MEXAy MapaiebHO BKIIOYCHHBIMH IIPEOOpa30BaTENsIMU; TOKH HE
IOJDKHBI OTAMYathbess Oomee yeM Ha +10 % oOT cpegHero pacdyeTHOro 3HAYCHHS TOKa depes
npeoOpa3oBaTes;

— paclipejiefieHHe TOKa B BETBAX OJHOMMEHHBIX ILIeY MapaulenbHo BKItoUeHHBIX TII; oTkioHeHue
OT CPEIHEr0 PacyeTHOTrO 3HAYEHHsI TOKA BETBH OJJHOMMEHHBIX IUIeY HEe JIOJDKHO ObITh Oosee 20 %.

7.11. IlpoBepka BRIIPSAMHUTEIBHON TMOAHOM yCTaHOBKHU B cucTeMe BY Bo30ykaeHus.

[pousBonuTcs mpu paboTe reHeparopa B HOMHHATIHHOM PEKAME ¢ HOMHHAIBHBIM TOKOM POTOpA.
[Ipu mpoBepke oIpeaenseTcs:

— pacmpeneneHHe TOKa MEXIy MNapaJUleIbHBIME BETBAMM IUI€Y; OTKIOHEHHE OT CpEIHEro
3HAYEHMS TOKHO OBITE He Goiee +£20 %;

—pacrnpene/icHHe OOpaTHBIX HANPSDKEHHH 10  IOCIE0BATebHO BKIIOYCHHBIM BEHTHIISIM,
OTKJIOHEHHE OT CPEIHEro 3HaUeHH JOKHO ObITh He 6oee £20 %.

7.12. TlpoBepka KOMMYTAIMOHHOH ammapaTypbl, CHIOBBIX PE3UCTOPOB, alMapaTypbl COOCTBEHHBIX
HYX]T CHCTEM BO30YKICHUS.

[IpoBepka npou3BOIUTCS B COOTBETCTBUM C YKA3aHUSIMHU 3aBOAA-U3rOTOBUTENS U 1.8.34.

7.13. 3mepeHue TemnepaTrypsl CHIIOBBIX PE3HCTOPOB, JUOAOB, MPEIOXpAHUTENCH, IIUH U JPYTHX
9JIEMEHTOB 1peobpa3oBareneil 1 MKadoB, B KOTOPHIX OHU PACIIONIOKEHBI.

W3MmepeHus BHIMTOMHSIOTCA TOCTIE BKIIOUSHHUS CHCTEM BO30Y)KICHHS MO Harpys3Ky. Temmeparypsl
JJIEMEHTOB HE JOJDKHBI MPEBHINIATH 3HAYCHUH, YKa3aHHBIX B MHCTPYKIHAX 3aBOJOB-M3TOTOBHUTEICH.
[Ipu mpoBepke peKOMEHIyeTCs MPUMEHEHUE TEIIOBH30POB, TOITYCKAETCS UCIIOIb30BaHIE TUPOMETPOB.

8. Omnpenenenne xapakTepUCTUK IeHepaTopa:

a) Tpexdaznoro K3. Xapakrepucruka CHUMaeTcsi Ipy U3MEHEHUH TOKa CTaTopa JI0 HOMHUHAIBHOTO.
OTKJIOHEHHUST OT SaBO[[CKOfI XapaKTCPpUCTUKU OOJDKHBI HaXOJUTBCA B IMPCACiIax IOrpCluIHOCTU
HU3MEpEHUs..

CHmKeHHEe W3MEpPEeHHOH XapaKTepPHCTHKH, KOTOPOE TIPEBBINIACT TIOTPEIIHOCTh HM3MEpPEHHS,
CBUJICTENILCTBYET O HAIMYUU BUTKOBBIX 3aMBIKAaHHUH B OOMOTKE pOTOpA.

VY reHeparopoB, paboTaromux B 0Joke ¢ TpaHC(HOpPMaTOpOM, CHIUMaeTcsi xapakTepuctuka K3 Bcero
6710Ka (C yCTaHOBKOHM 3aKOpOTKH 3a TpaHcdopmaropom). XapakTepUCTHKY COOCTBEHHO TI'eHepaTopa,
paboraromiero B 0J0Ke ¢ TpaHC(HOPMATOPOM, JOMYCKAETCS] HE ONPEACNSATh, €CIIM UMEIOTCS IIPOTOKOJIBI
COOTBETCTBYIOIINX HCIBITAHUI Ha CTEH/IEC 3aBOIOB-U3TOTOBUTEINEH.

VY CHHXpOHHBIX KOMIEHCATOPOB 0e3 pa3srOHHOTO IBUTATEIS CHATHE XapaKTePHCTHK Tpex(a3zHOTO
K3 mpownsBoanTcs Ha BEIOETE B TOM CITydae, €CII OTCYTCTBYET XapaKTePUCTHKA, CHATAsI Ha 3aBOJIC;

6) xonoctoro xona. [TogbemM HanpsHKEHUss HOMHHAIBHOM Y4acTOTH HA XOJIOCTOM XOJY IPOU3BOIHMTH
10 130 % HOMHHAJIBHOI'O HANPSDKEHUsSI TypOOT€HEepaTopoB M CHHXPOHHBIX KOMIIEHCaTopoB, 10 150 %
HOMUHAQJIFHOTO HaNpsDKEHUSI THAPOreHepaTopoB. JlOMycKaeTcs CHHUMATh XapaKTEPUCTHKY XOJIOCTOTO
xoma TypOo- W THIpOTEHEepaTopa 10 HOMHHAIBHOTO TOKa BO30YXKAEHUS IPH MOHIKEHHOH 4YacToTe
BpaleHns TeHepaTopa NPy yCIOBUH, YTO HANpsDKEHHEe Ha 0OMOTKE cTaropa He OyaeT MpeBOCXOAWTHh
1,3 HOMHUHaANBHOTO. Y CHHXPOHHBIX KOMIICHCATOPOB pa3pelraeTcss CHUMATh XapaKTepUCTUKY Ha



BbIOEre. Y TeHepaTopoB, pabOTAMONIMX B OJIOKE ¢ TpaHC(POPMATOPAMH, CHHUMACTCS XapaKTEPUCTHKA
XOJIOCTOrO XO/1a OJIOKa; MPH 3TOM TeHepaTop Bo30yxkaaercs 10 1,15 HOMHMHAIBHOTO HAaNpsHKEHUS
(orparmumBaeTcsi TpaHCGOPMATOPOM). XapaKTEPUCTHKY XOJOCTOTO XOAa COOCTBEHHO TeHEepaTopa,
OTCOEMHEHHOTO OT TpaHcdopmartopa OJIOKa, JIOIycKaeTcs HEe CHHMATh, €CJIM MMEIOTCS IPOTOKOJIBI
COOTBETCTBYIOLIMX HCIBITAaHWI Ha 3aBoje-u3roroButene. OTKIOHEHHE XapaKTEPUCTUKH XOJOCTOrO
XO0/1a OT 3aBOJICKOI HE HOPMUPYETCS, HO JOJDKHO OBITH B IpeZIeiax MOrPenIHOCTH N3MEPEHNSI.

9. UcnibITaHHE MEKIYBUTKOBOMN H30JIsSIIIMM.

HcnbiTanne ciemyeT Mpou3BOAUTD TTOXBEMOM HANPSHKEHNUS HOMUHAIBHON YacTOTHI TE€HEpaTopa Ha
XOJIOCTOM XOJy JI0 3HAueHWs, cooTBeTcTByIomero 150 % HOMHHAJIFHOTO HANpPsDKEHWsl cTaTropa
rugporeneparopos, 130 % — TypOOreHepaTopoB M CHHXPOHHBIX KOMIIEHCATOpoB. J[iisi reHeparopos,
pabotaronmx B Oj0Ke ¢ TpaHchopmaTopoM, — cM. ykazaHus 1. 9. Ilpu 3TOM clieZyeT MpOBEPUTH
CHUMMETPHIO HaIpsDKeHUH 1o (asam. [IponomKuTensHOCTh HCIIBITaH!MS IPH HanOOIbIIeM HAIPsDKEHUN
— 5 MuH.

HcnbiTanne MeXIyBUTKOBOM HM30JISIMH PEKOMEHAYETCS MPOM3BOANTH OJHOBPEMEHHO CO CHATHEM
XapaKTEePUCTUKH XOJIOCTOTO XO/1a.

10. N3mepenne BUOpanmuu.

Bubpamms (pasmax BUOpOCMEIIEHH, yABOCHHAs aMIUIATYAa KoleOaHWil) y3JI0B TeHepaTopa M uX
9JIEKTPOMAIIMHHBIX BO30yaUTeNei HE JOJDKHA MIPEBBIIIATh 3HAYCHHUH, IPUBEICHHBIX B Tab. 1.8.6.

Bubpanust mOAMMITHUKOB CHHXPOHHBIX KOMIIEHCATOPOB C HOMMHAJIBHOW YacTOTOW BpaICHUS
poropa 750 - 1500 o6/mMuH He moipkHa npeBblaTh 80 MKM 1Mo pasMaxy BuOpocMmemieHuil wm 2,2
MM-C”' TIO CPETHEKBAIPATHYECKOMY 3HAYEHUIO BUOPAIIMOHHOM CKOPOCTH.

Tabnuya 1.8.6

Ilpedenvuvie 3nauenun eudpayuu 2eHepamopos u ux 6030youmeneit

Bubparnust, MKM, IpH 9acTOTe BpaIEHNs] pOTOpa,
KouTponupyembrii 00/MUH
IIpumeuanue
y3en no 100 | ot 100 |ot 187,50t 375 | 1500 | 3000
mo 187,5| mo 375 | mo 750

1. Tommmmuuku| 180 150 100 70 50* | 30* (BuGparus IMOIIIUITHUKOB

TypOOreHepaTopoB TypOOTreHepaTopoB, nx

U BO3OyIHTENEH, BO30yIUTEICH u

KPECTOBHHBI €O TOPU30HTAJIBHBIX

BCTPOCHHBIMH B THIPOT€HEPaTOPOB

HUX U3MepsieTCsl  Ha  BEpXHEH

HATIPaBJISFOITIMHA KPBIIIKE  TOANIMITHUKOB B

TTO/IIIHITHUKAMH BEPTHKAJIBHOM HaIlPaBJICHUU U

THJPOTeHEPaTOpPOB y pa3bemMa - B OCEBOM W

BEPTHKAIBHOTO MONEPEYHOM  HaIpPaBJICHUSIX.

HCTIOTHEHHS Jos BEPTHUKAIBHBIX
THIPOT€HEPaTOPOB
TIpUBEICHHBIC 3HAYCHUS
BUOpanmn OTHOCSITCS K
TOPU30HTAIILHOMY u
BEPTHKAJIbHOMY
HaIpaBJICHUSIM.

2. KonTakTHbIE - - - - - 200 |Bubpammu  W3MepsIOTCS B

KOJIbIIa poTopa TOPU30HTAJILHOM u

TypOOreHepaTopoB BEPTHKAJIbHOM HaIPaBJICHUSIX.

* IIpY HAJIMYMU alIapaTypbl KOHTPOJSI BHOPOCKOPOCTH NMPOM3BOIUTCS €€ N3MEPEHHE, CPEIHEKBAIPaTHISCKOES
3HaYeHHE BUOPOCKOPOCTH HE JOJDKHO MPEBBINIATH 2,8 MM-C”' [0 BEPTHKAILHON U monepeuHoi ocsam u 4,5 mm-c™' -

10 MPOJIOJILHON OCH.

11. IlpoBepka U UCHIBITAHUE CUCTEMbI OXJIAMKICHUS.
ITpousBoanTCS B COOTBETCTBUM C HHCTPYKIIEN 3aBO/IA-H3TOTOBUTEIS.
12. IIpoBepka M HCNIBITAHHE CHCTEMBI MACTOCHAOKEHMS.
ITpousBoanTCs B COOTBETCTBUM C HHCTPYKIUEH 3aBOIA-U3TOTOBUTEIIS.




13. IIpoBepka u30asIIMHU NOALIUIIHUKA NPU padoTe reHepaTopa (KoMIeHcaTopa).

[IpousBoauTCs mMyTeM U3MEpPEHUs] HANPsDKEHUS MEXIy KOHLIAMHM Bajla, a TaKXke MEexAy
(yHIaMEHTHOW TUTUTOM M KOPITyCOM H30JUPOBAHHOTO TMOIIIUITHKKA. [Ipr 3TOM HampsDKEHHE MEXITY
(yHIaMEHTHOM TUTUTOM U MOIIIMITHUKOM JIOJDKHO OBITh HE 00Jice HANPsDKECHHS MEXKIY KOHI[AMHU Baja.
Pazmirune mMexty HanpspkeHHsIMU Oosee yeM Ha 10 % ykas3pIBaeT Ha HEUCTIPABHOCTD M3OJISIIHH.

14. UcnbiTaHue reiepaTopa (KOMIEHCATOPA) MO HATPY3KOii.

Harpyska onpenensercs mNpakTHUECKUMU BO3MOXKHOCTSIMH B TEPUOJ  MPHEMO-CIATOYHBIX
ucnelTanuil. HarpeB craTopa npu JaHHOM Harpy3Ke JOJKEH COOTBETCTBOBATH MACIOPTHBIM JIaHHBIM.

15. OnpeneseHue XapakTepUCTHK KOJIIEKTOPHOT0 BO30YIUTe.

XapaKTepUCTHKAa XOJIOCTOTO XOIa OIpeIeNsieTcs A0 HauOONbIIEro (IMOTOJIOYHOTO) 3HAYCHUS
HaTpsKEHUS UM 3HAUEHHs], yCTAHOBJIEHHOTO 3aBOJIOM-U3TOTOBUTENIEM.

CHATHE Harpy304YHON XapaKTEPUCTUKHU MPOU3BOAUTCS MPH HAarpy3Ke Ha POTOp TeHepaTopa He HIKe
HOMUHAJIFHOTO TOKa BO30YXKIeHHS reHepaTopa. OTKIOHEHHS XapaKTEPUCTHK OT 3aBOJCKUX JOJDKHBI
OBITH B IIpeeiax IOIMyCTUMOH ITOTPEITHOCTH U3MEPEHHH.

16. UcnbiTaHUe KOHIIEBBIX BHIBOIOB 00MOTKHM cTaTopa TypOoreneparopa cepuu TI'B.

I[MomuMo wucTBITAaHMHA, yKka3aHHBIX B TaOn. 1.8.1 u 1.8.3, KOHIIEBBIC BBIBOJBI C KOHIECHCATOPHOM
CTEKJIOBTOKCHTHOM M30JIALHEH MOABEPratoTCs HCIIBITaHMIM 10 1. 16.1 1 16.2.

16.1. VI3MepeHue TaHTeHCa yrila JUAICKTPUYECKUX MOTEps (tg ).

W3mepenne mnpou3BOAWTCS TEpe] YCTAaHOBKOM KOHIIEBOTO BBIBOAA Ha TypOoreHeparop Ipu
ucneiTaTenbHoM Hanpsbkenuu 10 kB u Temmnepatype okpyskatomiero Bo3ayxa 10-30°C.

3HaueHne tg O COOPAaHHOTO KOHIIEBOTO BBIBOAA HE JODKHO TmpeBbimiath 130 % 3HaueHUs,
MOJNYYECHHOTO MPH H3MEPEHMsAX Ha 3aBoje. B ciayuyae m3mepenus tg O KOHIEBOrO BbIBoma 0e3
(baphopoBBIX MOKPHIIIEK €ro 3HaYeHHE HE TOJDKHO MPEBhIIaTh 3 %.

16.2. IIpoBepka ra30ImIOTHOCTH.

HcnrpiTanne Ha ra3omIOTHOCTh KOHIIEBBIX BBHIBOJOB, MCIIBITAHHBIX Ha 3aBoje nasieHueM 0,6 MIla,
MIPOU3BOJUTCS JIaBJIeHUEM cxaTtoro Bo3ayxa 0,5 Mlla.

KoHueBoil BbIBOJ cUMTaeTCsl BbIACPXABIIMM UCHbITaHUe, eciu npu aasineHuu 0,3 MIla nagenue
namieHus He npebiinaet 1 klla/g.

17. U3mepeHne OCTATOYHOr0 HamNpsikeHUs reHepatopa npu otkiawyenuu ATl B wenm
potopa.

3HaYeHNE OCTATOYHOTO HANPSLKEHHS He HOPMHUPYETCSI.

18. UcnbiTanue renepaTopa (KOMIeEHCaTOPa) MO HATPY3KOii.

Harpyska onpezaensieTcst mpakTHUYECKU BO3MOXKHOCTSMHU B MEPUOJ] PUEMO-CAATOUHBIX UCIIBITAHHUMN.
Harpes cratopa npu 1aHHOI Harpy3ke JOJKEH COOTBETCTBOBAThH JaHHBIM 3aBOA-U3TOTOBUTEIS.

1.8.14. Mawunot nocmoannozo moka

MamuHbl MOCTOSSHHOTO TOKa MomHocThio A0 200 kBT, Hampsbkenuem 1o 440 B cimemyet
HCHOBITBIBATE 10 mm. 1, 2, 4B, 8; BCe OCTaJbHBIE — JOIIOJIHUTEIBLHO 1O Im. 3, 4a, 5 HACTOSIIETO
maparpada.

Bo30yauTenn CHHXPOHHBIX TE€HEPATOPOB M KOMIICHCATOPOB CIEAYeT UCHBITHIBATH MO mm. 1-6, 8§
HACTOSIIETo maparpada.

N3mepenue mo 1. 7 HacTosmIero naparpada cieayeT Npou3BOAUTH IS MAIKH, TOCTYMUBINNX Ha
MECTO MOHTaXka B pa300paHHOM BHJIE.

1. Onpenenenne BO3MOKHOCTH BKJIIOYEHHS 0€3 CYIIKN MAIIMH MOCTOSTHHOTO TOKA.

CrnemyeT MpOU3BOIUTH B COOTBETCTBHH C YKa3aHUSAMH 3aBOJa-U3TOTOBUTEIS.

2. I3mMepeHHe CONMPOTHBJICHUS U30JISIIIUM.

a) ConpoTUBICHUE U30JIUN 0OMOTOK.

W3mepeHne mpoU3BOAUTCS NMPH HOMHHAILHOM HampspkeHHH oOMoTkH 10 0,5 kB BKIFOUHTETHHO
MeraoMMeTpoM Ha HanpspbkeHun 500 B, a mpu HOMUHATBEHOM HampsbkeHHH oOMoTku Beime 0,5 kB
-MeraomMmeTpoM Ha Hanpsbkenun 1000 B.

H3mepeHHOe 3HaUYCHUE COMPOTHBIICHUS M3OJSAINH TOJKHO OBITh HE MEHEe MPUBEIACHHOTO B TaOJI.
1.8.7.

0) CompoTuBiieHIE U30IAINN OaHTKEH.

H3mepeHune nponu3BOAUTCS OTHOCUTEIFHO KOPITyca U YACPKUBACMBIX UMH OOMOTOK.

H3MepeHHOE 3HAUEHUE COMPOTHBIICHHS U3OJISIMU T0JKHO OBITh HEe MeHee 0,5 Mowm.

3. HcnpiTanne W30JSIMU MOBBILIEHHBIM HATIPSIZKEHHEM NMPOMBIILIEHHOI 4YaCTOTHI.



HcnelTanne NpoU3BOAMTCS IO HOpMaMm, mpuBefdeHHbIM B Tabm. 1.8.8. IIpomomxkurensHOCTH
MIPUIIOKEHUST HOPMHUPOBAHHOTO HCIBITATENbHOrO HampspkeHus 1 MuH. OOMOTKH MaIlldH MOITHOCTBIO
MeHee 3 kBT gomyckaercst He HCIBITHIBATb.

Tabnuya 1.8.7

Haumenvuue donycmuMbte 3HAYEHUA CONPOMUB/ICHUA U30/1AUUU 00MOmMoOK
MAUWUH ROCMOAHHO020 MOKaA

Temmeparypa | ComporuBnenue n3ousimn Re”, MoM, mpyr HOMHHAJIPHOM HalpsHKCHUH MamyH, B
obmoTkH, °C 230 460 650 750 900

10 2,7 5,3 8,0 9,3 10,8

20 1,85 3,7 5,45 6,3 7,5

30 1,3 2,6 3.8 4,4 5,2

40 0,85 1,75 2,5 2,9 3,5

50 0,6 1,2 1,75 2,0 2,35

60 0,4 0,8 1,15 1,35 1,6

70 0,3 0,5 0,8 0,9 1,0

75 0,22 0,45 0,65 0,75 0,9

Tabauya 1.8.8

Hcenvimamenvnoe HanpA}cenue npo./nbtw.neuuoﬁ uacmomol
U30J1AUUU MAUWUH ROCMOAHH020 MOKaA

HcnbiTyemblid 00beKT XapaKkTepucTuKa HcneiTaTenbHoe HanpsbkeHue, kB
3JIEKTPUYECKON MaIIUHBI
OOMoOTKa MammHbl BceX MOIIHOCTER 8 Usion, HO HE HIDKE 1,2
" He BhIIe 2,8

bannaxu skopst Toxe 1
Peocratsl M IycKOperyJInpoBOYHbIE - 1
pe3ucTophl  (UCIIBITAHHE  MOJXKET (M3oms1nio MOKHO UCTIBITHIBATH
MPOBOJUTHCSI COBMECTHO C LEMSIMU COBMECTHO C M3OJIsIIIMeH 1enen
BO30YKICHHS) BO30YKICHUS)

4. N3mepeHue cONPOTHBJIEHUS MOCTOSTHHOMY TOKY:

a) OOMOTOK BO30yXIeHHUS. 3HAYCHHE CONPOTHUBICHUS IOJDKHO OTJIMYATHCS OT JIAHHBIX 3aBOa-
M3rOTOBUTENS He Oomee ueM Ha 2 %;

0) 0OMOTKH sSKOpsI (MEKIY KOJUICKTOPHBIMU IUIACTHHAMM). 3HAYCHHS COMPOTHUBIICHUI JOJDKHBI
OTIMYaThCs OAHO OT Apyroro He Ooinee ueM Ha 10 % 3a MCKIIOYEHHEM CilydaeB, KOTAa KoneOaHWs
00yCIIOBJIEHBI CXEMOW COSANHEHHUS 0OMOTOK;

B) pPEOCTaTOB M IIYCKOPETYIMPOBOYHBIX pPE3UCTOPOB. M3mMepsiercss oOmiee COMpOTHUBICHHUE,
MPOBEPSETCS IENOCTh OTHACK. 3HAUCHHS COIPOTUBICHUI JOJDKHBI OTJIMYATHCS OT JAHHBIX 3aBOJIA-
usroroBurens He 6onee yem Ha 10 %.

5. CHsAiTHe XapaKTePUMCTHUKH X0JI0CTOI0 X0/1a U MCNIbITAHME BUTKOBOH M30/ISILMU.

IMogbem HampspkeHHS CIEIyeT NMPOM3BOAWTH: IUISI TEHEPATOPOB IOCTOSHHOrO Toka 10 130 %
HOMUHAIIFHOTO HANpPsOKCHWS; U1 BO30yaumTenedl - g0 HawOonbimero (IOTOJIOYHOTO) — FUTH
YCTaHOBJICHHOTO 3aBOJIOM-HU3TOTOBUTENICM HampspKeHUs. [Ipy HCIBITAHWN BUTKOBOM HM30JISAIIUM MAITUH
C 4YHCIIOM TOJIOCOB Oojiee YEeTHIpEX Cpe/lHee HaNpsDKEHWE MEXIY COCEIHUMH KOJUIEKTOPHBIMHU
IJ1aCTUHaAMHM JOJI’)KHO 6I)ITI) He Boime 24 B. HpO}IOH)I(I/ITCHI)HOCTB HUCITBITAHUS BUTKOBOM n30JI0uu —
3MuH.

OTKIIOHEHUE NAHHBIX ITONYYeHHOW XapaKTePUCTHKH OT 3HAYCHHUH 3aBOJICKOM XapaKTepHCTHKU
JTOJDKHO HAXOIUTHCS B TIPE/ieaX IMOTPEITHOCTH U3MEPEHISL.

6. CHATHE HATPY304YHOH XapaKTEePUCTHKH.

CrnemyeT mpon3BOAUTH TS BO30YAUTENCH TP HATPY3Ke IO 3HAUCHUS HE HIDKE HOMIHAIBHOTO TOKa
BO30YXIcHUS TeHepaTopa. OTKIIOHEHHE OT 3aBOJICKO XapaKTEPUCTUKH HE HOPMHUPYETCS.

7. I3mepeHue BO3AYUIHBIX 3230P0OB MEKAY MOJTIOCAMM.




Wsmepennst mpousBojsrcs y wmammH MomHocteio 200 kBt u Gonee. Pasmepsr 3a3opa B
JUaAMETPAJIbHO HPOTUBOIIOJIOKHBIX TOYKAX HOJIKHBI OTJIMYATBCA OJWH OT APYroro HE 0ojiee 4eM Ha
10% cpennero pa3mepa 3azopa. s Bo3Oyaurener Typdborerneparopos 300 MBT u 6omnee 310 oTinune

HE JJOJDKHO MpeBBIaTh 5%.

8. UcnibiTaHKe HA X0JIOCTOM X0y M IO HATPY3KOIii.
Omnpenensiercst Mpezea PeryInpOBaHUsI YacTOTHl BPAIIECHWUS WM HANPSHKEHHS, KOTOPBIH JOIDKEH
COOTBETCTBOBATh 3aBOJICKMM M IIPOCKTHBIM JITaHHBIM.

1.8.15. Dnekmpoosuzamenu nepemennozo moKka

OeKTpOoaBUraTEN! IEPEMEHHOT0 TOKa HampspkeHueM 10 1 kB ncneiTeBaroTes no m. 2, 46, 5, 6.
DJIeKTPOIBUTATENN IEPEMEHHOT0 TOKa HalpsDKeHUeM Bhiiie 1 kB ucnbITeiBaroTCs 10 0. 1-6.
1. OnpenesieHne BO3MOKHOCTH BKJIIOUeHHsI 0€3 CYNIKH 3JIEKTPOJIBHUTaTeliell HANpsuKeHHeM

BoeIe 1 kB.

DJEKTPOBUraTEeIN MEPEMCHHOTO TOKA BKJIFOYAIOTCS 0O€3 CYIIKH, CIIM 3HAYCHHE CONMPOTHUBICHHUS
U30JIAIUH U KO3 duImeHTa abcopOIuu He HIDKE yKa3aHHBIX B Tabm. 1.8.9.

Tabauya 1.8.9

Jlonycmumvle 3nauenus conpomuenenus u30nAuUU u Korypuyuenma adcopoyuu
01151 0OMOmMOK cmamopa 31eKmpoosuzameeii

MOH.[HOCTB, HOMHWHAJIBHOE HAIIPSHKECHUE
QJICKTPOABUIATCIISA, BU U30JIALUN 00MOTOK

Kpurepuu OlieHKH COCTOSIHUSI U30JISAIUA OOMOTKH
craropa

3Ha4YeHUE COMPOTUBICHU
m3osanun, MOM

3rayeHne KorpPuIIeHTa
abcopoumu Reo/Ris

1. MowmHoCcTh Ooitee 5
TEpMOpPEaKTHBHAsI u
KOMHayH}II/IpOBaHHaH HU30JIsI0UA

MBr,
MUKAJICHTHAS

2. MomHocts 5 MBT 1 HIMXKe, HanpsHDKEHUE
Boime 1 kB, TepMopeakTuBHAS H30IIAIHS

ITpu Temnepatype 10-30 °C
COMPOTHUBJICHUE U3OJSITUN
e Hmwke 10 MOM Ha 1 kB
HOMHHAJIBHOTO JINHEHHOTO
HaTPSDKECHUS

He menee 1,3 npu
temneparype 10-30°C

3. JlBurarenu c MHKAJICHTHOU He vixe 3HaueHUi, He menee 1,2
KOMIIayHIUPOBAHHON n3o0JsIIMel,| ykazaHHBIX B Ta0n. 1.8.10.

HanpspkeHue Beimie | kB, momHocThIO OT |

o 5 MBT BKIIOUMTEIBHO, a TaKkKe

JIBUraTe€IX MEHbIIEH MOIIHOCTH Hapy>KHOU

YCTAaHOBKM C  TakoM ke  H30JsIIuen

HanpsbkeHueM Boie 1 kB

4, JBurarenu c MHKaJICHTHOU He Huxe 3Hauenuid, -
KOMITayHIHUPOBAaHHON H30JIAIMeH,| yKa3aHHBIX B Tabm. 1.8.10.

HanpspkeHue Beime 1 kB, MomtHOCTRIO Ooitee
1 MBT, kpoMme yKa3aHHBIX B 1.3

5. Hanpsoxkenue Hmxe 1 kB, Bce Buibl
HU30JISIIIAA

He amxe 1,0 Mom nipu
temneparype 10-30°C

6. O6MOTKa poTopa

0,2

7. TepMOWHIUKATOPBl C COECAUHUTEIBHBIMU
MIPOBOJIAMH, TOIITUITHAKA

B cootBercTBUY € YKa3aHUAMHU 3aBOJOB-U3TOTOBUTENEH

2. I3mMepeHue cONPOTHBJICHUS H30JISIUH.
JlomycTiMble 3HaUYSHUS! CONPOTHBIICHHS M3O0JISALUM JIEKTPOABUTATENel HanpsbkeHneM Bhime | kB
JIOJDKHBI COOTBETCTBOBATh HOpMaM, TIpHBEACHHBIM B Tab. 1.8.10.
Y CHHXPOHHBIX 3JICKTPOIBUTATENCH M 3JIeKTpoABHUrareieid ¢ (asHbIM POTOPOM Ha HampsDKEHHE 3
kB u BbIme mam MomHOCTBIO Gomee 1 MBT mpousBoguTcst M3MEpEHHE CONPOTHUBICHHUS H3OJSIIUH
poropa meraomMmmMeTpoMm Ha HanpspkeHne 1000 B. M3mepeHHOE 3HaUCHUE COTPOTHBIICHHSI JOTDKHO OBITh

e HIke 0,2 MOM.

3. UcnbITaHue MOBBINIEHHBIM HAMIPSIZKEHHEM NMPOMBIIIJIEHHOH YaCTOThI.
[Ipou3BoanTCS Ha MOJHOCTHIO COOPAHHOM JIEKTPOABUTATEIE.



HcnpiTanne 0OMOTKH CTaTOpa MPOM3BOIMTCS Ui KaXHOH ()a3bl B OTIEILHOCTH OTHOCHUTEIHHO
KopIlyca IpHU JBYX JPYTUX, COEAUHEHHBIX C KOPIyCOM. Y NIBUrarteseil, He UMEIOUIUX BbIBOJOB KaXKIOM
(a3bl B OTOETBHOCTH, JOIYCKAETCS MPON3BOINTH HCIBITAHNE BCell OOMOTKM OTHOCHTENBEHO KOpITyca.

3HaUYCHUS MCHBITATEIbHBIX HaHpH)KeHI/Iﬁ IPpUBEACHBI B Tab1.

MPUIIOKCHUSA UCTIBITATCIIbHOI'O HAIIPAKCHUS 1 MuH.

1.8.11.

IIponomxuTensHOCTD

Tabauya 1.8.10

Haumenvuiue donycmumole 3Ha4eHUsL CORPOMUGTICHUA U30IAYUU 017 IIeKMPoOsuzameei
(mabn. 1.8.9, nn. 3, 4)

Conporusienue nzonauuu Re"”, MOM, npu HOMUHAJILHOM
Temmeparypa ooMoTkH, °C HanpsDKEHUH 00MOTKH, KB
3-3,15 6-6,3 10-10,5
10 30 60 100
20 20 40 70
30 15 30 50
40 10 20 35
50 7 15 25
60 5 10 17
75 3 6 10

Hcnvimamenwvnoie HanpAacenun npomwmﬂenuoﬁ uacmomol

011 0OMOMOK I/1IeKMpoosuzamelieil NEPeEMeHHO20 MOKa

Tabnuya 1.8.11

Or 1,0 1 1o 1000

Ot 1000 u 6oitee
Ot 1000 u 6onee

Ot 1000 u 6onee

MoIHoCTh HomunansHoe
. UcnerTaTensHoe
HcnpiTyemblit 371eMEeHT AIIEKTPOABUTATEIIS, HanpsHKEHUE
HarpsbkeHue, kB
kBT aJeKTpoaBHraress, KB
1 . ObmoTKa cTaTtopa Menee 1,0 Hmxe 0,1 0,8 QUson + 0,5)

Hwuxe 0,1
Bgrre 0,1

Jo 3,3 BKIIFOUHUTENILHO
Cepme 3,3 go 6,6
BKJIFOUUTEILHO
Cseiire 6,6

0,8 QUson + 1)
0,8 QUiow + 1),
HO He MeHee 1,2
0,8 QUiow + 1)
0,8 X 2,5U,0x

0,8 QUsow +3)

2. OOMOTKa poTOpa CHHXPOHHBIX

SJICKTpOI[BI/IFaTeHCﬁ,
npeaHasHa4YCHHbIX JJIA
HEMOCPEACTBEHHOI'O ITyCcKa, C

0OMOTKOI BO30YKJCHUsI, 3aMKHYTOMN
Ha PE3WCTOP MIIM HCTOYHHK MTMTAHMS.

8-kpatHOE Ulion
CHCTEMBI
BO30YKICHUS,
HO He MeHee 1,2
u He 6oiee 2,8

PE3UCTOPBL.

3. OO6MoTKa potopa|- - L,5U,*,
IIEKTPOJBUTATEIS c (a3HbIM HO He MeHee 1,0
POTOPOM.

4. Pesuctop 1enu TalleHUs MOJs|- - 2,0
CUHXPOHHBIX HBHFaTeHeﬁ.

5. PeocTtaTsl U MyCKOPErYIHPYIOLIUE |- - L,5U,*,

HO He MeHee 1,0

*Up HalpsKCHUE Ha KOJIbLAaxX MpU Pa3OMKHYTOM HEINOABUKHOM POTOPE M HOMHUHAJILHOM HAIIPSKCHUU Ha

cTaTope.

4. U3mepeHue CONPOTHUBJICHUS IOCTOSIHHOMY TOKY.
W3MepeHne npon3BoANTCS MIPU NPAKTUUECKU XOJIOJHOM COCTOSIHUM MAIIUHBI.

a) OOMOTKH cTaropa u poropa*




* CONpOTUBIICHHE MOCTOSHHOMY TOKY OOMOTKH POTOpa M3MEPSETCS y CHHXPOHHBIX DJICKTPOJBHTrATENCi W
ACHHXPOHHBIX 3JICKTPOABUTATENCH ¢ (Pa3HBIM POTOPOM.

H3mepenne MpOU3BOANTCS Y DIIEKTpOJBUTaTeNe Ha HampsbkeHue 3 kB u Bemme. IlpuBeneHHbIe K
OIMHAKOBOM TeMIIepaType M3MEpEHHBIC 3HAUEHHS CONMPOTHBICHUN pa3IM4YHBIX (a3 OOMOTOK, a TakxKe
0OMOTKH BO30Y)KICHUS CHHXPOHHBIX JABHTATeNCH HE MOIDKHBI OTIMYAThCcd APYr OT Ipyra W OT
HCXOMHBIX JaHHEBIX Oonee ueM Ha 2 %.

0) PeocTaThl ¥ MyCKOPETYIMPOBOYHBIC PE3UCTOPHI

Jlns peocTaToB M MYyCKOBBIX PE3UCTOPOB, YCTAHOBJICHHBIX HA 3JIEKTPOABUraTENAX HAMpsHKeHUEM 3
kB W BbIlle COMPOTHUBICHWE W3MEPSETCS Ha BCEX OTBETBIEHUsX. Jlmsg dnektpoaBurareneit
HampspkeHueM Hike 3 KB m3Mmepsiercs ofmiee COMpOTHBIEHHE PEOCTaTOB M IIYCKOBBIX PE3UCTOPOB
MIPOBEPSETCS EIOCTHOCTh OTHAeK.

3HauYCHUS COMPOTHUBIICHHUS HE JOJDKHBI OTINYATHCS OT UCXOMHBIX 3HaUeHUH Oosee ueM Ha 10 %.

5. IIpoBepka paGoThbl JEKTPOABHUTaTe]dsl HAa XO0JOCTOM XOAY MJIU € HeHarpy:KeHHbIM
MeXaHU3MOM.

[IpomomxuTensHOCTH IPOBEPKHU HE MeHee | Jaca.

6. IIpoBepka paGoThI AIEKTPOABUTATENS MOA HATPY3KOIA.

[IpousBonuTcs TpU Harpyske, oOeCEYMBAEMON TEXHOJOTMYECKAM OOOPYIOBAHMEM K MOMEHTY
cllaud B OKCIUTyaTaruo. [Ipu 3TOM ISt SJEKTpOABHUraTeliss C PeryJupyeMod 4YacTOTOW BpalleHUS
OTIPENIENIAIOTCA TPEJENbl perylIupoBanus. [IpoBepsieTcss TETIOBOE W BHOPAIIMOHHOE COCTOSIHHE
JIBUTaTeJIs.

1.8.16. Cunoevie mpancgopmamoput, asmompancgopmamopul, MaciaHvle PeaKmopuvl u
3azemaauiue oyzozacaujue peakmopul (0yzozacauiue KamyuiKu)

MacnoHano HeHHbIE TpaHC(hOPMATOPhl MOIMHOCTRIO 10 630 kKBA wucnobIThIBaroTcs mo mm. 1, 2
(TOJIBKO COMPOTHBIEHUE U30IIALUH), 11-14.

MacnoHanoaHeHHbIE TpaHCHOPMATOPBI MOIITHOCTHIO A0 1,6 MB-A ucnbIThiBatoTcs o . 1, 2, 4, 9,
11-14.

MacnoHanoTHeHHbIE TpaHCc(HOpMaTOpEl MOIIHOCTEIO Ooiee 1,6 MB-A, a Takke TpaHcHOpMaTOPHI
COOCTBEHHBIX HYXJ DJIEKTPOCTAHIMH HE3aBHCHMO OT MOIIHOCTH HCIIBITHIBAIOTCS B ITOJJHOM OOBEME,
MIPEyCMOTPEHHOM HACTOSIIUM Haparpagom.

Cyxue M 3aroJHeHHbIE HETOPIOYHMM JKUIKUM JHMAJIEKTPHUKOM TpaHC(HOpPMATOPhl BCEX MOIIHOCTEH
HMCHBITBIBAIOTCS 110 1L, 1-7, 12, 14.

1. Onpenenenne ycaoBHii BKIOYEHHS TpaHchopMaTOPOB.

CrnenyeT npou3BOIUTH B COOTBETCTBHUHU C YKa3aHUAMH 3aBOJa-U3TOTOBUTEIIS.

2. I3MepeHHe XapaKTepPUCTHK U30ISILHH.

Hnst tpancdopmaropoB HampspbkeHueM 110 35 kB BrimoumtensHO MomHOCTBIO 10 10 MB-A n
JIyroracsilliiX pPeakTOpOB CONPOTHBIEHHE H30JISIMKA OOMOTOK JOJDKHO OBITH HE HIDKE CIIETYIOIINX
3Ha4YEHUIl:

Toom, °C 10 20 30 40 50 60 70
Reo, MOMm 450 300 200 130 90 60 40

ComnpoTuBiieHHE H30JIAIUU CyXuX TpanchopmaropoB mpu temmeparype 20-30°C 10mKHO OBITh IS
00OMOTOK C HOMUHAJILHBIM HAITPSDKCHUEM:

—g0 1 kB BxmarountensHo — He MeHee 100 MOw;

— oonee 1 kB g0 6 kB — ne menee 300 MOw;

— Oonee 6 kB — ne meree 500 MOw.

Jis  OCTalbHBIX TPaHC(HOPMATOPOB COMPOTHUBIICHUE H30JSAINU, IPUBCIACHHOC K TEMICpaType
U3MEpEeHuil Ha 3aBOJie-U3TOTOBUTENE, JOIKHO COCTABIATh HE MeHee 50 % MCX0HOro 3HaYeHusI.

3HaveHHs TAHTE€HCA YIJIa TUIJIEKTPUUECKHUX MoTeph (tg O), NPUBEICHHbBIC K TEMIIEPATYPe H3MEPEHHIA
Ha 3aBOJIC-U3TOTOBUTENE, HE JOJDKHBI OTIMYATHCS OT HCXOJIHBIX 3HAUYEHUH B CTOPOHY YXYALUCHHS
6onee ueM Ha 50 %.

V3mepeHne CONPOTHBIICHUS U30JIIUH U tg O MOJDKHO MPOM3BOIUTHCS MPH TEMIIEpaType 0OMOTOK
HE HIDKE:

10 °C — y tpaHchopmaTopoB HampspkeHneM 1o 150 kB;

20 °C — y tpancdopmaropos HarpspkeHreM 220-750 kB.



W3amepenne tg O TpanchopMaTopoB MOIHOCTEIO 10 1600 KBA He o6s3arensHO.

W3MepeHne COMpOTUBIICHUS M3OJSAIMH TOCTYITHBIX CTSDKHBIX INITUJICK, OaHIakel, moiayOaHmaxen
SIpEM W TPECCYIOIUX KOJEl[ OTHOCUTEIBHO AaKTHBHOW CTadd W 3JCKTPOCTATHYCCKUX IKPAHOB,
OTHOCHTEIIFHO OOMOTOK W MarHHTOIIPOBOJA IPOM3BOAMTCS B CJIydae OCMOTpa AaKTUBHOW YacTH.
W3mepeHHble 3Ha4YEHUs JODKHBI ObITh He MeHee 2 MOM, a u30JsiiuK SIpMOBBIX Oanok He meHee 0,5
MOwM. N3Mepenust Mpou3BOIATCS MeraoMMeTpoM Ha Hampsbkenue 1000 B.

3. UcnbiTaHUe NOBBIIIEHHBIM HANIPSIZKEHHEM NMPOMBIILJIEHHOI YaCTOThI:

a) M30JUH 0OMOTOK BMECTE C BBOJaMU. VIcIbITaTeIbHBIC HATIPSKCHUS TIPUBEICHBI B Ta0. 1.8.12.
[TpoIoKUTEIEHOCTD NPHII0KEHHST HOPMHPOBAHHOTO HCIBITATENILHOTO HAIPSDKEHHS | MHH.

HcnplTanne MOBBIIIEHHBIM HalpsHKEHUEM HpOMI:IHIJ'[eHHOfI YHYaCTOThI U30JIIUHn O6MOTOK
MacJIOHAMOIHEHHBIX TpaHCc(hOopMaTopoB He 00sA3aTEITHHO.

VcnpiTanne TOBBIICHHBIM HATPSHKEHHEM TIPOMBIIUICHHON YacTOTHI M3OJSIMHA OOMOTOK CYXHX
TpaHc(hOpMATOpOB 00A3aTENTPHO W MNPOM3BOAWTCA 1O HopMam Tabnm. 1.8.12 s ammapatoB c
00JIerYeHHON H30JISAIUCH.

WmmnopTHble TpaHchOpMaTOphl pa3peliaeTcsi UCTIBITHIBATh HANpPSHKCHUSIMH, YKa3aHHBIMHA B TaOl.
1.8.12, nume B Tex cHy4asx, €CIM OHH HE TMPEBBIAIOT HANPSHKEHUS, KOTOPBIM JTaHHBIH
TpaHcopmaTop OBUT UCTIBITAH HA 3aBOJIE.

HcnrpiTarensHOEe HaMpsHKCHHE 3a3eMILTIONINX PEaKTOPOB Ha HampspkeHrne A0 35 kB aHamormaHO
MIPUBEACHHBIM JIJISl TPAHC(HOPMATOPOB COOTBETCTBYIOIIETO KIlacca;

0) M30JIAIUU JAOCTYITHBIX CTSDKHBIX IMMHIICK, MPECCYIOMUX KOJeN W SPMOBBIX Oanok. VcmeiTanue
clegyeT MpPOM3BOJUTH B CIydae OCMOTpa aKTUBHOM uacTu. McmelTarenbHoe HampsbkeHue | kB.
HpO}IOH)KI/ITCHBHOCTB MIPUIIOKCHUSA HOPMUPOBAHHOI'O UCTIBITATCIIBHOI'O HAIIPSAXKCHUA 1 MuH.

Tabauya 1.8.12

Hcnvimamensnoe nanpsiicenue npoMulitieHHON YaCMOmbl 6HYMPEHH el U30IAUUU CUTIO6bIX
MACTIOHANOJIHEHHBIX MPAHCHOPMAMOPOB U PEAKMOPOE C HOPMANLHOU U30AUUEIL U
mpancghopmamopos c ob6nezuennoll uzonayuei (Cyxux u MacioHanoaIHeHHbIX)

HcnpiTarensHOE HANPSDKEHHUE TI0 OTHOIICHUIO K KOPITYCY H APYTHM
Knacc Hanpsbkenust 00OMOTKH, KB 00MOTKaM, KB, 1 u3osimu
HOpMaJIbHON obneryeHHon

Ot 0,05 o 1 4,5 2,7

3 16,2 9

6 22,5 15,4

10 31,5 21,6

15 40,5 33,5

20 49,5 -

35 76,5 -

4. N3mepenne conpoTHBIeHUS] 00MOTOK NOCTOSIHHOMY TOKY.

[TpousBoauTcst Ha Bcex oTBeTBIICHMIX. CONPOTUBIICHNE IOJDKHO OTIIMYAThesl He Ooree yeM Ha 2 %
OT CONPOTHBIICHUS, TOJy4YEeHHOTO Ha TaKOM JX€ OTBETBJICHUM JAPYrux (a3, WM OT JaHHBIX 3aBOAA-
H3TOTOBUTEIIS.

3HayeHWEe COMPOTHBICHHS OOMOTOK OJHO(A3HBIX TPAaHC(POPMATOPOB IIOCIE TEMIEPaTypHOTO
nepepacyera He JOJDKHO OTINYaThes Ooliee eM Ha 5% OT MCXOIHBIX 3HAUCHHUH.

5. IIpoBepka ko3¢ puumenTa TpanchopmManmu.

[IpomsBomuTcs Ha BCeX CTYNeHAX MepekimoueHns. KoapoummeHnt Tpancopmammm moKeH
oTn4aThes He Oosee 4eM Ha 2% OT 3HAUeHMH, MOTyYEHHBIX Ha TOM € OTBETBJICHHH HA APYTUX (azax,
WM OT JaHHBIX 3aBoja-msroroButens. Jims TpanchopmaropoB ¢ PIIH pasamma mexny
koo dpunmentaMmu TpaHcopManny He JOJKHA MTPEBBIIATh 3HAYEHUs CTYIICHH PEryJIUpOBaHMS.

6. IlpoBepka rpynnsl coequHeHHs1 TpexX(a3HbIX TPAHCPOPMATOPOB M NMOJISIPHOCTH BbIBOJAOB
01HO(DA3HBIX TPaHC(HOPMATOPOB.

HpOI/ISBO)II/ITCSI, €CJIM OTCYTCTBYIOT IAaCOPTHBLIC JAHHBIC WU €CTh COMHEHHUS B JOCTOBEPHOCTH 3TUX
JaHHBIX. ['pymnma coenuHEHMi NOKHA COOTBETCTBOBATH IACIIOPTHBIM AAHHBIM M O0O3HAYCHMSIM Ha
IINTKE.

7. I3mepeHue NoTeph X0JI0CTOr0 X0A.




W3mepenus npou3BosITCs y TpaHchopMaTopoB MomHOCTEI0 1000 kB A u Oosee mpu HaNpsHKSHUH,
MOJIBOIMMOM K OOMOTKE HM3IIETO HAlPSDKEHUS, PaBHOM YKAa3aHHOMY B IPOTOKOJIE 3aBOJICKHX
ucneiTanuil (macnopte), Ho He Oonee 380 B. YV Tpexdasznpix TpanchopMaTopoB MOTEPHU XOJIOCTOTO
XOo/ma W3MeEpsSIoTcsi TpH  omHO(asHOM BO30YXKICHHH 10 CXeMaM, INPHMEHSEMBIM Ha 3aBOJC-
N3TOTOBHTEIIE.

VY Tpexda3HpIx TpaHC(HOPMATOPOB IPH BBOAE B KCIUTYaTallMI0 COOTHOLIEHHE IOTEPh Ha pasHBIX
(azax He ODKHO OTJIMYATHCS OT COOTHOIICHWH, NPHBEACHHBIX B MPOTOKOJIE 3aBOJCKHX HMCIBITAHUN
(nmacmopre), 6osiee uem Ha 5 %.

VY oxHOGa3HBIX TpaHC(HOPMATOPOB NMPHU BBOAE B IKCIUTyaTALUIO OTJIMYHE M3MEPEHHBIX 3HAUCHUH
MOTEPh OT UCXOIHBIX HE MOJKHO MpeBhImars 10 %.

7.1. I3MepeHHe CONPOTHBIIEHHUS KOPOTKOTO 3aMbIKaHUs (Z;) TpaHChOopMaTopa.

Wzmepenne nmpousBoautes y Tpancdopmaropos 125 MB-A u Goiee.

Jast TpaHcopMaTOpOB € YCTPOWCTBOM PETYJIMPOBAHUS HAMPSHKEHUSI O] HArPY3KOH Z, H3MepseTcs
Ha OCHOBHOM M 00OMX KpaiHUX OTBETBIICHUSX.

3HaueHus1T Z, HE MOJDKHBI TPEBBHINIATh 3HAYEHHUS, OMpPENEIeHHOTro Mo HampsbkeHuto K3 (uy)
TpaHcopmaTopa Ha OCHOBHOM OTBETBJICHHH Ooiee yeM Ha 5 %.

8. IIpoBepka padoThI NepeKII0YaIONIero ycTpoicTBa.

ITpousBoanTCS B COOTBETCTBUHM C YKAa3aHMAMH 3aBOJIa-U3TOTOBUTEIIS.

9. UcnbiTanne 0aka ¢ paiMaTopamu.

HcnbiTanusaM noaBepraroTcsi Bce TpaHC(HOPMaTOpPbl, KPOME repMETH3MPOBAHHBIX U HE MMEIOIINX
pacuupuTtens. VicnpITanue Npou3BOAUTCS:

— y TparcopMaTOpOB HaMpsHKEHHEM 10 35 KB BKITIOUHTENBFHO — THAPABIMYECKUM JaBICHHEM
croiba Macia, BBICOTa KOTOPOTO HaJI YPOBHEM 3allOJHEHHOTO pacummputels coctasiser 0,6 M, 3a
UCKJIIOYEHHEM TpaHC(OpMAaTOpOB C BOJHUCTBIMH OakaMH M IUTACTUHYATBIMH paJuaToOpaMu, ULt
KOTOPBIX BBICOTa CTOJIOA Macia MpHHUMaeTcst paBHoi 0,3 M;

— y TpaHc(opMaTopoB C IUICHOYHOH 3allMTOH Macia — CO3J4aHHEeM BHYTPH I'MOKOH 000J10YKH
n30bITOYHOTO AaBneHus Bo3ayxa 10 klla;

— Y OCTalbHBIX TPAHCPOPMATOPOB — CO3JIAHUEM HW3OBITOYHOTO AABJICHHS a30Ta WM CYXOTO
Bo3ayxa 10 kIla B HamMacIsTHOM MPOCTPAHCTBE PACIIHPHTEIIS.

ITpoomKUTEIFHOCTE UCIIBITAHUS BO BCEX Clydasix — HE MeHee 3 4. TemmepaTypa macnia B Oake
IIPU MCHBITAaHUAX TpaHchopMmaTopoB HampspkeHueM 10 150 kB BrmounrensHo — He Himke 10 °C,
ocTanbHbeIX — He Huxe 20 °C.

Tpanchopmarop cuuTaercsi MaciOIIOTHBIM, €CJIM OCMOTPOM IIOCIE€ HCHBITaHHS TeYb Macia He
oOHapyxeHa.

10. IIpoBepka yCTPOICTB OXJ1asKICHHS.

PexxuM mycka u paboThl OXJIXKIAIOUIMX YCTPOWCTB JOJDKEH COOTBETCTBOBATh YKa3aHUSIM 3aBOJla-
H3TOTOBHUTEISI.

11. IIpoBepka cpeacTB 3aIMTHI MacJa.

IIpousBoauTCS B COOTBETCTBUHU C YKa3aHUAMU 3aBOJa-U3TOTOBUTEIIS.

12. ®a3upoBka TpaHchopMaTopoB.

Jl0JKHO MMETh MECTO COBIIJICHHUE T10 (ha3aM.

13. UcnbiTaHue TPpaHC(HOPMATOPHOrO MacJa.

CBexee Maciio mepei 3aIMBKOM BHOBb BBOAMMBIX TpaHC(HOpPMATOPOB, MPHUOBIBAIOIIMX 0€3 Macia,
IOJDKHO OBITH MCIIBITAHO I10 IToKa3arensaM . 1-6, 7-12 tabmn. 1.8.33.

VY TpancdopmMaTopoB HampspkeHHeM 10 35 KB Macio pekoMeHIyeTCsl HCIBITHIBATH 110 TOKa3aTelsIM
mm. 1-7 tabn. 1.8.33, nqomyckaercs He MPOM3BOIUTE UCTIBITaHU 110 TI. 3, 6 u 7 Tabum. 1.8.33.

VY tpancdopmaropos HanpspkeHueM 110 kB u Bbitie Macno ucnbiTbiBaeTcs no m. 1-7 tadm. 1.8.33,
a 'y TpancopMaTopoB C IUIEHOYHOM 3alUTON Maciia — JIONOJIHUTENBHO 110 11. 10.

VY tpanchopmaropos ¢ PITH maciio u3 6aka KOHTaKTOpa yCTpPOHCTBA PEryJHpOBaHUS HANPSKEHUS
10/1 Harpy3KOM UCIIBITBIBAETCSI B COOTBETCTBUU C MHCTpYKLUEH 3aBoaa-u3rorosurens PITH.

W3 repmeTn3npoBaHHbBIX TpaHC(hopMaTopoB poda Macia He OTOMpaeTcsl.

VY tpancdopmaropoB HampsbkeHuneM 110 kB u Bbimie, a Takke OJNOYHBIX TpaHC(POPMATOPOB
COOCTBEHHBIX HYXKJ, PEKOMEHIYETCSl MPOM3BOAUTH XpoMarorpapuyeckuili aHaiu3 PacTBOPEHHBIX B
MacJie ra3os.

Macno wu3 TpaHchOpMaTopoB, TPUOBIBAIOIIMX HAa MOHTaX C MacjioM TpH  HAJIUYWH
YIIOBJIETBOPSIONINX HOPMaM IIOKa3aTeliei 3aBOJICKOTO MCIBITAHHS, IIPOBEACHHOrO He Oonee deM 3a 6
MEcAIeB [0 BKIIOUCHMS TpaHchopMaTopa B padOTy, pas3pemaercs HCIBITBIBATh TOJIBKO MO
mokazareism . 1 u 2 Tabm. 1.8.33.



VY TpaHcdopMaTOpoB MOIIHOCTEIO 70 630 KBA mpoBepky Maciia J0MycKaeTCsl IPOU3BOIUTEH TOJIBKO
o . 1 u 2 (Bu3yanpHO) Tabin. 1.8.33.

14. UcnpiTaHue BKJIOYEHHEM TOJTYKOM HA HOMUHAJIbHOE HANIPSIKEHUe.

B mpornecce 3-5-kpaTHOro BKIHOUCHHS TpaHC(HOpPMATOpa Ha HOMHHAIBHOE HANPSIKCHUE HE JTOJDKHBI
HMMETh MECTO SIBJICHHS, YKAa3bIBAIOIINE Ha HEYIOBJIETBOPUTEIHHOE COCTOSIHIE TpaHchopmaropa.

TpanchopmaTopsl, CMOHTHPOBAHHBIE IO CXeMe OJI0Ka C TeHepaTOpPOM, PEeKOMEHIYeTC sl BKIIIOYATh B
CeTh MOIFEMOM HATIPSIKCHUS C HYIIA.

15. UcnbiTaHue BBOJOB.

Crnenyet npou3BOJIUTH B cCOOTBETCTBUU C 1.8.33.

16. UcnbiTaHue BCTPOEHHBIX TPAHC(POPMATOPOB TOKA.

Crnenyet npou3BOJIUTH B cOOTBeTCTBUM C 1.8.17.

1.8.17. H3mepumenvHvie mpancgopmamopsl moxa

1. 3mepenue conpoTHBIIEHHs] H30JISIINH.

V3mepeHrne  CONPOTUBICHHS OCHOBHOW HM3OJSIMH  TpaHCHOPMATOPOB  TOKA,  H3OJIALUH
N3MEPHUTENFHOTO KOHJEHCATOpa M BBIBOJA MOCHEIHEH OOKIagKh OyMa’kHO-MAaCiSTHOM H30JISIIN
KOH/IEHCATOPHOI'O THUIIA IPOU3BOAUTCS MeraoMMmerpoM Ha 2500 B.

W3mepeHne CONPOTHBICHUS BTOPUYHBIX OOMOTOK M MPOMEXKYTOYHBIX OOMOTOK KacKaJHbBIX
TpaHc(hopMaTOPOB TOKA OTHOCHTEIBHO [IOKOJISI TPOM3BOIUTCS MeraoMmMeTpom Ha 1000 B.

V3mepeHHBIe 3HAYECHHS CONPOTHUBIICHHS M30JLSILUU JOJDKHBI OBITH HE MEHee NPHBEICHHBIX B TaOI.
1.8.13.

VY KackaaHBIX TPaHC(HOPMATOPOB TOKA CONMPOTUBIICHNE M30JISIIIMU HU3MEPSIeTCs JUTsl TpaHchopMaTopa
TOKa B 11eJIoM. [IpH HEey1OBIETBOPUTENBHBIX Pe3yJIbTaTaX TAKUX U3MEPEHUH COIPOTUBIEHHE H30JISILHN
JIOTIOJTHUTENLHO U3MEPSIETCS 110 CTYIICHSIM.

Tabauya 1.8.13

Conpomuenenue uzonayuu KACKAOHLIX MPAHCPHOPMAMOpos moka

Knacc JomyctumMele conporuBienus nzomsiym, MOM, He MeHee
Hanpsbkenus, | OcHoBHas | W3mepurenbHbii | HapyxHbie BropuuHsle IIpomexxyTouHsle
kB H30JIAIUS BEIBOJT CJION o0OMOTKI* 00OMOTKH
3-35 1000 - - 50(1) -
110-220 3000 - - 50(1) -
330-750 5000 3000 1000 50(1) 1

* COHpOTI/IBIIeHI/IH H30JIA0UHA BTOPUIHBIX 00MOTOK NPUBEACHBI: 0e3 CKOOOK - Py OTKIIFOYEHHBIX BTOPUYHBIX
Oersx, B CKOOKax - ¢ NOAKIIFOYCHHBIMU BTOPUYHBIMU LIECIISIMU.

2. N3mepenue tg & u3oasiuuu.

Usmepenuss tg O TpaHchOpPMATOPOB TOKA C OCHOBHOW OYMa)KHO-MACIISTHOW — H30JISIHMCH
MIPOU3BOATCS IpU HampspkeHuu 10 kB.

W3mepenHble 3HaYeHUS, IpuBeaeHHbIe K Temneparype 20°C, 1omkHBI OBITh He OoJiee yKa3aHHBIX B
Tabmn. 1.8.14.

VY xackaaHbIX TpaHCHOPMATOPOB TOKA tg & OCHOBHOM M30JISILIMH M3MeEpseTcs I TpaHchopmaropa
TOKa B 1enoM. [Ipu HEeyJOBICTBOPUTEIBHBIX PE3yIbTaTaX TaKUX U3MEPCHHH tg & OCHOBHOW M30ILILIHN
JIOTIOJTHUTENBHO TIPOU3BOANTCS U3MEPEHHE TI0 CTYIICHSIM.

3. UcnpiTanne NOBBIIIEHHBIM HANPS2KEeHHEM MPOMBIIIJIEHHOMH YacToThl S0 ru.

3.1. VcnblTaHue NOBBIIEHHBIM HAMIPSHKEHUEM OCHOBHOW M30JISAIMU.

3HaueHHs MCIBITATE]IBHOIO HANPSDKEHUS] OCHOBHOM W30JLMM IpuBeieHbl B Tabn. 1.8.14.
JUTITENbHOCTD UCHIBITAHUS TPaHC(HOPMATOPOB TOKA - | MUH.

JomyckaeTcs TpOBEJCHHWE WCIBITAHUN TpaHC(HOPMATOPOB TOKAa COBMECTHO C OINMHOBKOIA.
Tpanchopmaropsl Toka HampspkeHHeM Oonee 35 kB He MOABEpraroTCs WCIBITAHUSM TTOBBIIICHHBIM
HaTpsKEHUEM.

3.2. VcnpITanue NOBBILICHHBIM HANPSHKEHUEM W30JISIIUHE BTOPUYHBIX OOMOTOK.

3HaueHHe MCIBITATEILHOTO HAMPSHKEHUsI Uil M30JSIIMU  BTOPUYHBIX OOMOTOK BMeECTe C
MIPUCOCIMHEHHBIMHU K HUM IIETSIMU IPUHUMAETCs paBHbIM | kB.

[TpoomKUTEIFHOCT IPHII0XKEHHS HCIBITATEIbHOTO HANPSDKEHNS - 1 MUH.




Tabnuya 1.8.14

3nauenusn tg 8 ocnoenoil uzonayuu mpanchopmamopos moxka

Ipenenbrbie 3HaYCHUS tg O %, OCHOBHOM H30JIIIMH TPAHCHOPMATOPOB
Tun uzonamuu TOKA HA HOMHHAJILHOE
3-15 20-35 110 220 330 500 750
BymaxxHo-0akenuToBas 3,0 2,5 2,0 - - - -
OcHoBHas OyMaKHO- - 2,5 2,0 1,0 He 601ee 150% ot
MacJIstHast u HW3MEPEHHOI0 Ha 3aBO/IE,
KOHJICHCATOPHASI M30JISIIHS HO He BhIe 0,8.

4. CHsiITHe XapaKTepUCTHK HAMATHUYNBaHMUS.

XapaKkTepuCTHKa CHHMAaeTCs IOBBIIICHUEM HAIMPSKEHHWS HAa OJHON W3 BTOPHYHBIX OOMOTOK [0
HaJaJia HachIlleHus, HO He Boime 1800 B.

[Tpn Hanmumy y 0OMOTOK OTBETBICHUH XapaKTEPHCTHKA CHIMAETCS Ha paboueM OTBETBICHUH.

CHsTasg XapaKTEepPUCTHKA CONOCTABIISICTCA C THIIOBOM XapaKTEPUCTUKOM HAMArHWYMBaHUs WU C
XapaKTepUCTUKAMH HAMarHWYMBaHHUs MCIPABHBIX  TPaHC(HOPMATOPOB TOKA, OJHOTHIIHBIX C
MIPOBEPSIEMBIMU.

OTauuns OT 3HAUYEHUH, N3MEPEHHBIX Ha 3aBOJIC-U3TOTOBUTENE, MIIM OT M3MEPEHHBIX HA HCIPAaBHOM
TpaHc(opmaTope TOKa, OAHOTHITHOM C IIPOBEPSEMbIM, HE JOIDKHBI TPeBbIIIath 10 %.

JomyckaeTcst CHATHE TOJIBKO TPEX KOHTPOJIBHBIX TOYEK.

5. U3mepenue ko3¢ puuuenTa TpaHchopManmu.

OTKIIOHEHHE W3MEPEHHOTO KOX(pHUIMEHTa OT YKa3aHHOTO B ITACIIOPTE WM OT W3MEPEHHOrO Ha
UCIIPaBHOM TpaHC(OpPMATOpE TOKA, OAHOTHITHOM C IIPOBEPSAEMBIM, HE JOJDKHO IpeBbhImath 2 %.

6. I3MepeHue cONpOTHBIIEHNS] BTOPHYHBIX 00MOTOK MOCTOSIHHOMY TOKY.

H3mepeHune npoBOaAUTCs y TpaHCPOPMATOPOB TOKa Ha Hampsbkenue 110 kB u Boiiire.

OTKIIOHEHHE U3MEPEHHOTO CONPOTHBICHHUSI OOMOTKH MOCTOSIHHOMY TOKY OT ITaCIIOPTHOT'O 3HAYCHUS
WIN OT W3MEPEHHOTO Ha Jpyrux (asax He IODKHO mpeBblmarh 2 %. [Ipu cpaBHEHHH M3MEPEHHOTO
3HAUEHMs C MACHOPTHHIMU AAHHBIMHA M3MEPEHHOE 3HAYEHHE CONPOTHBICHHS JOJDKHO IPHBOIUTHCS K
3aBOJICKOH Temmeparype. Ilpu cpaBHeHHMu c apyruMu (aszamMy HM3MepeHus Ha BceX (a3zax MOJDKHBI
MIPOBOJUTHCA IIPU OAHOI U TOM ke Temmeparype.

7. UcnbiTanus TpaHcGOPMATOPHOT0 MacJia.

[Ipu BBOJE B aKCIUTyaTaluio TpaHcopMaropoB TOKa TpaHC(HOpMAaTOPHOE MACiO JIOJDKHO OBITh
UCIIBITAHO B COOTBETCTBHU ¢ TpeGoBaHusimu Tabu. 1.8.33 nm. 1+6, a y repmernuHbixX 1o 11. 10.

Y MacIOHalOJHEHHBIX  KacKagHbIX  TPaHC(OpPMATOpPOB  TOKA  OLEHKA  COCTOSHHMSA
TpaHc(opMaTOPHOTO Macia B KaXXJOH CTYIEHHU MPOBOAUTCS IO HOpMaM, COOTBETCTBYIOIIMM pabouemMy
HaIpsDKEHUIO CTYIICHH.

8. UcnibiTaHMe BCTPOEHHBIX TPaHC(OPMATOPOB TOKA.

[IpousBonurcs no mnm. 1, 3.2, 4+6. V3MepeHue CONPOTUBICHHUS H3O0JALUU BCTPOECHHBIX
TpaHc(opMaTopoB TOKa MPOM3BOANTCS MErAOMMETPOM Ha Hanpspkerne 1000 B.

H3MepeHHOe COMTPOTHBIICHHUE H30JISIIIUN 0€3 BTOPUYHBIX I[eTIeH TOKHO ObITh He MeHee 10 MOwM.

JonyckaeTcsi n3MepeHne COMPOTHBIICHUS M30JISLMHA BCTPOSHHBIX TPaHC()OPMATOPOB TOKA BMECTE
CO BTOPUYHBIMHU LETSIMH. VI3MepeHHOE CONPOTUBICHNE N30JISIIUK AOJDKHO OBITh HEe MeHee 1 MOMm.

1.8.18. H3zmepumenvHnvle mpancgopmamopusl HANPA}HCEHUA

1. DiexkTpoMarHuTHbIE TPAHCHOPMATOPHI HANPS:KEHH .

1.1. M3MepeHue COnpOTUBIICHUS N30JSILIUK OOMOTOK.

Wzmepenue conpoTuBieHus u3oisinun ooMotkn BH TpanchopMaTopoB HanpsipkeHUs IPOU3BOANUTCS
MeraoMMeTpoM Ha HampspkeHue 2500 B.

W3mepeHne CONPOTHBICHUS H30JALUKM BTOPUYHBIX OOMOTOK, a TaKkKe CBS3YIOIIUX OOMOTOK
KacCKaJHbBIX TPaHC()OPMATOPOB HAIPSHKEHHS IPON3BOJUTCS MeTaoMMeTpoM Ha Hanpspkernue 1000 B.




W3MepeHHbIC 3HAYCHUS COMPOTUBIICHUS U30JIAIMH JOJDKHBI ObITh HE MEHEE MPUBCIACHHBIX B Ta0I.
1.8.15.

1.2. MicipiTaHue MOBBIIIEHHBIM HanpshkeHrneM 9acToThl 50 1.

HUcnrerranne n3omsnmm ooMoTkr BH moBwimenasM HanpspkeHrneM 9actoTsl 50 ' mpoBomsTes st
TpaHc(HOPMATOPOB HANIPSHKCHUS ¢ M3OJIIHEH BeeX BBIBOAOB 00MOTKH BH 3THX TpancdopmaTopoB Ha
HOMUHAIILHOE HAIPsDKCHHE.

3HaYCHUS UCTIBITATCIHLHOTO HAMIPSXKCHUST OCHOBHOM U30JISIMY TPUBeIeHBI B Ta0m. 1.8.15.

JUTeNbHOCTh UCIIBITAaHUS TPAHC(OPMATOPOB HANPSKEHUS - | MUH.

3HaueHHWE WCIBITATEILHOTO HANPSOKEHUS U M3OJSAIMH  BTOPUYHBIX OOMOTOK BMeECTE C
MIPUCOEIITHEHHBIMH K HUM LIETSIMH IPUHIMAaeTCS paBHBIM 1 kB.

[IpomgomKUTETEHOCTE MPUITOKEHHS UCTIBITATEIFHOTO HANIPSDKEHHUS — | MHH.

Tabauya 1.8.15

Conpomuenenue uzonayuu mpanchopmamopos HAnPpaIceHus

JlomyctumMele conpoTuBieHus n3osyn, MOwM, He MeHee
OcnoBHas m3omstis | Bropuunsle ooMotkn™ | Ceszyromme oOMOTKH™

Knacc nanpsbxenus, kB

3-35 100 50(1) 1
110-500 300 50(1) 1

* CONMpOTHUBIICHUSI U30JIALMNA BTOPHYHBIX OOMOTOK IPHBE/ICHBIL:
0e3 CKOOOK - P OTKITIOYEHHBIX BTOPHYHBIX LETISX;
B CKOOKaxX - COBMECTHO C NOIKJIFOYEHHBIMU BTOPUYHBIMH LICIISIMU.

1.3. 3mepeHune conpoTUBIEHUS 0OMOTOK IIOCTOSSHHOMY TOKY.

W3mepeHne compoTuBieHHs OOMOTOK MOCTOSIHHOMY TOKY NPOHM3BOAUTCSA Y CBS3YIOIIMX OOMOTOK
KacCKaJHbBIX TPaHC(HOPMATOPOB HAIPSKEHHS.

OTKJIOHEHNE N3MEPEHHOTO COTPOTHBIIEHHUSI 0OMOTKH MOCTOSIHHOMY TOKY OT ITaCIIOPTHOTO 3HAYCHUS
WIN OT W3MEPEHHOIo Ha JIpyrux (asax He JIODKHO npeBblmarh 2 %. [Ipu cpaBHEHHH M3MEPEHHOTO
3HA4YECHUS C MACIOPTHBIMH JaHHBIMH M3MEPEHHOE 3HAuCHHE CONPOTUBIICHHS TOJDKHO HMPUBOJUTHCSA K
TeMIlepaType 3aBOJACKMX UcIbITaHuil. [Ipu cpaBHeHuH ¢ apyrumu (da3zamy U3MepeHus Ha Bcex (azax
JIOJKHBI IPOBOAUTHCS IIPU OJIHOM U TOU XKe TeMIleparype.

1.4. Ucnprranue TpaHc(hOPMATOPHOTO Macla.

[Ipn BBOZE B 3KCIUTyaTalMio TpaHC(HOPMATOPOB HANPSHKEHHS MACIO JIOJDKHO OBITH HCIIBITAHO B
COOTBETCTBHUH ¢ TpeboBanusamu Tabm. 1.8.32 mm. 1+6.

VY MacJIOHAMOJIHEHHBIX KacKaJHBIX TPAHC(OPMATOPOB HANPSDKEHMS OLEHKA COCTOSHHS Maciia B
OTZEJBHBIX CTYIICHAX MPOBOAUTCS 110 HOPMaM, COOTBETCTBYIOIIUM PabodeMy HAIPSDKCHUIO CTYIICHH.

2. EMKoCTHBIe TpaHC(OPMATOPHI HANPSIAKEHMS.

2.1. VlcnpiTanne KOHICHCATOPOB ACIUTENEH HalpsHKEHUS.

HVcnibiTaHne KOHAEGHCATOPOB ACNUTENEH HANMPSHKEHHUS MIPOBOAATCS B COOTBETCTBUH C TPEOOBAHUSIMA
paznena 1.8.27.

2.2. 3mMepeHue COnpOTUBIICHUS N30JISIINH JICKTPOMArHUTHOTO YCTPOHCTBA.

W3mepeHne corpoTHBIIEHHsT H30JISIMM OOMOTOK POBOIUTCS MeraoMmeTpoM Ha 2500 B.

ConpoTUBIICHHE U30JIAIMH HE JO/DKHO OTIIMYATHCS OT YKa3aHHOTO B macrnopre Oosee yem Ha 30 % B
XYALIYI0 CTOPOHY, HO COCTaBIATh He MeHee 300 MOwm.

2.3. McopiTanne 3JeKTPOMAarHUTHOTO YCTPOHCTBA MOBHIIIEHHBIM HalpshkeHneM 4actothl 50 '

VcnibITaHnsM MTOABEPraeTCsl N30JIUS BTOPUIHBIX OOMOTOK 3JIEKTPOMAarHUTHOTO YCTPOMCTBA.

HUcnsiTarensHoe HanpsokeHue — 1,8 kB.

JmMTeIbHOCTh IPUIIOKEHUST HAIPSDKEHUST — 1 MUH.

2.4. I3MepeHue CONpOTHUBICHUS 0OMOTOK IOCTOSHHOMY TOKY.

I[Ipu BBOIE B OKCIIyaTallMi0 W3MEPEHHE COMPOTHBICHUA OOMOTOK IIOCTOSHHOMY TOKY
IIPOU3BOUTCS HA BCEX MOJIOKEHUSX MEPEKITIOYAIOIIEr0 YCTPOHCTBA.

W3mepeHHble 3Ha4YeHHs, NTPUBEICHHBIE K TEMIIEpaType NP 3aBOJCKHX HCIIBITAHUSX, HE JOJDKHBI
OTJIMYAThCS OT YKa3aHHBIX B Iacropre Oojee yem Ha 5 %.

2.5. I3MepeHue Toka U IOTEPhb XOJIOCTOr0 X0AA.

W3MepeHne Toka M THOTEPh XOJOCTOTO XOfa IPOU3BOAMUTCS MPU HANPSIKCHUSAX, YKAa3aHHBIX B
3aBOJICKOI IOKYMEHTaIUU.

W3mepenHsble 3HaY€HNS HE AOJDKHBI OTIMYATHCS OT YKa3aHHBIX B rmacropTe 6onee gem Ha 10 %.




2.6. UcnipiTanne TpaHc(hopMaTOPHOTO Macia U3 MJIEKTPOMAarHUTHOTO YCTPOHCTBA.

3HaveHue MPOOMBHOIO HANPSDKEHUs Macia A0JDKHO ObITh He MeHee 30 kB.

[Ipu BBOZE B JKCIUTyaTallMio CBEXEe Cyxoe TpaHc(hopMaTOpHOE Macio UIS 3aJUBKH (JIOJIHBKH)
AIEKTPOMArHUTHOTO YCTPOWMCTBA MTOJDKHO OBITH HCIIBITAHO B COOTBETCTBUU C TpeOOBaHWSMH TaOI.
1.8.33 mm. 1+6.

2.7. VicipiTaHWE BEHTUJIBHBIX PA3PSITHAKOB.

[IpoBomsTcst cormacHO yka3aHusM paszaena 1.8.31.

1.8.19. Macnanwvte eviknouamenu

1. U3mepeHne cONPOTUBJICHUS H30JISALIMNA:

a) TOJBWXXHBIX U HANpPaBISIOIIMX YacTeil, BBINOJHEHHBIX W3 OPTraHMYECKUX MaTepHajoB.
[IpousBoauTca MmeraoMMeTpoM Ha Hampspkerue 2500 B.

ConpoTHBIICHHE U30JILUH HE JOJDKHO OBITH MEHbIIIE 3HAUCHUI, IPUBEACHHBIX HIKE:

HomuHansHOe HanpsbkeHHe BBIKITIOYaTens, kKB 3-10 15-150 220-500
Conpotusnenue nzonsauu, MOm 1000 3000 5000

0) BTOPHYHBIX IIETICH, SJICKTPOMArHUTOB BKIIOUEHHS W OTKIIOYEHUS M T.N. IIpomsBoamrcs B
cooTBercTBUM ¢ 1.8.37.

2. UcnbiTaHue BBOJOB.

IIpousBoauTcs B coorBeTcTBHH C 1.8.34.

3. OneHka COCTOSIHAS BHYTPHOAKOBOW M30JISIMH ¥ H30JIAIUH AYyTOraCUTEJbHBIX YCTPOHCTB.

OueHka MpoM3BOAUTCS y OAKOBBIX MAaCIISIHBIX BBIKIIOYATENCH Ha HanpsbkeHue 35 kB B ToM ciyuae,
€CITM [IPH U3MepeHHH tg® BBOAOB Ha IOJHOCTBHIO COOPAHHOM BBIKIIFOYATENE MOTYYICHBI ITOBBIICHHBIC
3HAYCHUS 110 CPABHEHUIO C HOPMaMH, IIpUBeIeHHBIMH B Ta0u. 1.8.30.

BuyTtpuOakoBass M30yIMsS M W30JALUS TYTOTaCHUTENBHBIX YCTPOMCTB IOIUIEKAT CYIIKE, €CIN
MCKITIOYCHHE BIUSHUS 3TOM H30JUILMU CHIDKAeT W3MepeHHbI tgd Oomee uem Ha 4 % (abcomoTHOE
3HAuYCHUE).

4. UcnpiTanne U30JISIIMU MOBBILICHHBIM HANIPSIZKeHHEM NMPOMBILLTIEHHOI YacTOTHI:

a) M30JIALUH BBIKITIOYaTeIeld OTHOCUTENIBHO KOpIyca WM OMOpHOM m3ondanuu. ITpoussogurcs mams
BBIKITIOYATeNel HampsbkeHneM 10 35 kB. HcneiTaTensHoe HampspDKeHHE Ui BBIKITIOUYATeed
MPUHAMAETCS B COOTBETCTBMM ¢ JaHHBIMH TaOm. 1.8.16. IIpomomKWUTENFHOCTh MPUIOKEHUSL
HOPMHUPOBAHHOTO UCTIBITATEIEHOTO HAPSDKEHUS | MUH.

AHAJIOTUYHOMY WCIBITAHUIO JIOJDKHA MOIBEPraThCsl M30JSIMS MEKKOHTAKTHBIX —Pa3phIBOB
MAaCIISIHBIX BbIKIIouarene 6-10 xB.

Tabnuya 1.8.16

Hcenvimamenovnoe HanpAjcenue l’lpOMblmJleHHOﬁ uacmomol
0151 6HeutHell uzonayuu annapamoe

Kiace HcnbiTarenbHoe HanpshkeHue, KB, Ui annapaToB ¢ U30JsIIUeH
HarpspkeHus, KB HOPMAaJIBHOI HOPMAaJIbHOM 00JIer4eHHOM o0Jier4eHHoi
KepamMH4ecKoi OpraHnyecKou KepaMH4eCKOMN OpraHuyecKou
3 24 21,6 13 11,7
6 32 28,8 21 18,9
10 42 37,8 32 28,8
15 55 49,5 48 43,2
20 65 58,5 - -
35 95 85,5 - -

0) M3OMMUMM BTOPUYHBIX II€NIed M OOMOTOK OJJICKTPOMAarHUTOB BKIIIOUCHHS U OTKIIIOUCHHS.
3HaveHHne WcHbITaTeNbHOro HampspkeHust 1 kB. TIpoaomkuTenbHOCTh TPHIIOKEHHS HOPMHPOBAHHOTO
HCHBITAaTCIIbBHOT'O HAIPSXKCHU S 1 mun.

5. U3mepeHue cONPOTHBIICHHS NOCTOSTHHOMY TOKY:

a) KOHTaKTOB MACIISHBIX BBIKIIO4aTenedl. M3mepsercs CONpOTHBIEHHE TOKOBEAYLIEH CHCTEMBI
MOJIOCA BBIKIIOYATENsT M OTACNBHBIX €ro JJIEMEHTOB. 3HAueHHE CONPOTHUBICHHS KOHTAKTOB
MIOCTOSIHHOMY TOKY JOJDKHO COOTBETCTBOBATH JAHHBIM 3aBOJIA-H3IOTOBUTEIIS;



0) UIYHTUPYIOIIMX pE3MCTOPOB  JYrOTacHUTENbHBIX  YycTpoiicTB. M3MmepeHHoe 3HaueHHE
COTPOTHBIICHUS TOJDKHO OTINYAThCS OT 3aBOJICKUX JIAHHBIX HE Oojiee ueM Ha 3 %;

B) OOMOTOK 3JIEKTPOMAarHUTOB BKIIOUCHUS W OTKIIIOUCHHUS, 3HAYCHUE COMPOTUBICHUI OOMOTOK
JIOJDKHO COOTBETCTBOBATh yKa3aHHSAM 3aBO/IOB-U3TOTOBUTETICH.

6. I3MepeHue BpeMeHHbBIX XapaKTePUCTHK BBIKJIIOYaTeeil.

W3mepeHne BpPEeMEHHBIX XapaKTEPUCTHUK MPOM3BONUTCS ISl BBIKIIOYATENIEH BCEX KIACCOB
HanpsokeHus. M3MepeHHe CKOpPOCTHM BKJIIOYEHHMS M OTKIIIOUCHHS CJIEAYEeT NPOM3BOIAMTH UL
BBIKJTIOUareneit 35 kB u BeImIe, Koraa 3To TpedyeTcs HHCTPYKINEH 3aBo1a-n3roToBuTels. Vi3smMepeHHbIe
XapaKTEePUCTUKH JOJDKHBI COOTBETCTBOBAThH YKAa3aHHSIM 3aBO/I0B-U3TOTOBHUTEIIECH.

7. N3MepeHue Xo1a NMOABHAKHBIX YacTeil (TpaBepc) BBIKJIOYATE/ISI, BJKHMA KOHTAKTOB NPHU
BKJIIOYEHHH, OTHOBPEMEHHOCTH 3aMbIKAHUS M Pa3MbIKAHUS KOHTAKTOB.

[Tomy4eHHbIe 3HAUEHHSI JOIKHBI COOTBETCTBOBATh YKA3aHUSAM 3aBOOB-HU3TOTOBUTEICH.

8. IIpoBepka pery;JIMpoBOYHBIX H YCTAHOBOYHBIX XaPAKTEePHCTHK MEXaHN3MOB, MPUBOAOB M
BBIKJII0YaTeJIeH.

ITpousBoauTcss B 00beME M MO HOPMaM HHCTPYKIMH 3aBOAOB-W3TOTOBHUTENICH M MACHOPTOB JUIS
Ka)XJJOTO THIIA IIPHBOJIA U BBIKIIIOYATETIS.

9. IIpoBepka AeiicTBUS MeXaHU3Ma CBOOOJHOI0 pacuenJieHns.

MexaHu3M CBOOOJHOTO paclUeIUICHUs] MPHBOJA JIOJDKEH II03BOJISITH IPOM3BOAUTH ONEPaIH
OTKJIIOYCHUS Ha BCEM X0 KOHTAKTOB, T.€. B OO0 MOMEHT OT Hayajia olepaiuy BKIIOUYCHHS.

10. IIpoBepka MHHMMAJILHOTO HATIPSIAKEHNS (JaBJCHHS) cCpadaThIBAHNS BbIKJIIOYaTeJIei.

[IpoBepka MHMHUMAIBHOTO  HAampsDKEHUS  cpaOaTBIBaHUSI  NPOW3BOAWUTCS  TOMOIIOCHO Y
BBIKITFOUATEIIEH C MOMOIIOCHBIMH PUBOAAMH.

MuHNManbHOE HamnpsDKEHHE cpabaThIBaHHS JOIDKHO COOTBETCTBOBATH HOPMaM, YCTAHOBJICHHBIM
3aBOJIaMU-M3TOTOBUTEIISIMH  BBIKIIIOUaTeIel. 3HaueHHe JaBlieHUsl cpabaTbIBaHHs ITHEBMOIIPHUBOJOB
J0IKHO OBITH Ha 20-30 % MeHbIIe HU)KHETO TIpejiesia pabouero JaBieHUs.

11. HcnbiTaHue BBIKII0OYaTe/Iell MHOTOKPATHBIMM ONPOGOBAHUSIMH.

MHorokparHsle  ONpoOOBaHMS BBIKIIOYATENCH —— BBINOJHEHHE OMNCPALUi BKIIOYEHHUS U
OTKITIOYCHHUS M CTIOXKHBIX ITUKIOB (BO 0e3 BBIIEpKKH BpeMeHH 00s3aTENbHBI U BCEX BBIKITIOYATENEH;
OB u OBO o0s3aTensHbl Ul BBIKIIOYATENCH, MpeIHAa3HAUYEHHBIX Uil paboTel B pexume AlIB)
JIOJDKHBI TIPOM3BOJMTHLCS TPH HOMUHAIGHOM HANPsDKEHWM HA BBIBOJIAX JJIEKTPOMAarHuToB. Yucio
orepanuil ¥ CIOKHBIX [UKIIOB, IMOJIEKAIIIX BHIIIOTHEHHUIO BBEIKITIOUATENEM, TOJIKHO COCTABNIATH!

— 3-5 omeparnuii BKIIOUYECHHUS U OTKIIOYCHHUS,

— 2-3 mUKIa KaXXa0oro BUa.

12. UcnbiTanue TpancGopMaTOPHOro Macjia BhIKIIOYATEICH.

YV 6axoBBIX BBIKITIOUATENEl BCeX KIacCOB HAMPSDKEHUH U MallooObeMHBIX Bhikmodareneit 110 kB u
BBIIIIE UCITBITAHUE MAcia IIPOU3BOAMUTCS A0 M TIOCIIE 3aIMBKU Macia B BHIKIIOYATEIIH.

VY ManooObeMHBIX BBIKIIOUaTener 10 35 kB Macio HCHIBITEIBAaeTCS A0 3JIMBKH B TyrOTaCHTEIbHBIC
KaMepbl. VcnpITaHre Maciia IPOU3BOUTCS B COOTBETCTBUU ¢ Tabm. 1.8.33 mm.1, 3, 4, 5.

13. UcnibiTaHUe BCTPOEHHBIX TPaHchopMaTopoB Toka. [IponsBoautcs B coorBercTBuu ¢ 1.8.17.

1.8.20. Bo3oyuinvle svikouamenu

1. A3mepeHue conpoTHBICHUS U30JISILNU:

a) ONOPHBIX U30JATOPOB, U30JIATOPOB TFACUTENBHBIX KaMep U OTAENIUTeNed, U30JUPYIOIUX TAT U
BO3IYXOIPOBOIOB BBIKIIOUATeNIe BceX KiaccoB HampsbkeHuil. IlpouwsBomgurcs meraomMmeTpoM Ha
HampsbkeHue 2,5 kB.

B cmysae HeoOXxommMoCTH M3MEpEHHE CONPOTHBIICHHS M30JLUNA OHOPHBIX H3O0ISTOPOB,
N30JITOPOB TACHTENBHBIX KAMEp M OTIEIHUTENICH ClleyeT TPOU3BOANTD C YCTAHOBKON OXPaHHBIX KOJEI
Ha BHEIIHEN MOBEPXHOCTH.

CorpoTuBIiieHHE H30JISIIMU JJOJDKHO OBITh HE HI)KE 3HAYEHH, TPUBEIeHHBIX B Ta0m. 1.8.17.

Tabnuya 1.8.17
Haumenvuiee oonycmumoe conpomusgienue OnOpHoil u3onayuu
U U30AAYUU NOOBUICHBIX YaACHEll 6030YUIHBIX GbIKIOUAMenell

Conpotusnenue uzonsauuu, MOM, npu
UcnpiTyembrit 00BeKT HOMMHAJIbHOM HaNpsOKEHUM BBIKITIOYarens, kB

Jlo 10 15-150 220 u BbIIIE

OnopHBIA HM30JIATOpP, BO3AYXONPOBON M TATA 1000 3000 5000




(xa)xmoe B OTAENTBHOCTH), W3TOTOBJICHHBIE U3
dapdopa

0) BTOPHYHBIX IEMei, 0OMOTOK 3JIEKTPOMArHUTOB BKJIFOUCHWS W OTKIOUeHHS. [IpomsBomurtcs B
cootBercTBUM ¢ 1.8.37.

2. HcnpiTanue NOBBIIIEHHBIM HANPSZKeHHEeM MPOMBIIJIEHHONH YacTOThI:

a) M30JAIMHK BEIKITIOUarenel. O0s3arensHo s BeIKogareneit 10 35 kB. Onmopayto dapdoposyro
M30JSIIUIO  BBIKIIIOYATENIel CIEAYeT WCIbITHIBATh MOBBIIIEHHBIM HAMpsSHKEHUEM POMBIIIJICHHON
4acTOThl B COOTBeTCTBUM ¢ Tabm. 1.8.16. IIponomKHUTeNTbHOCTh NPUIIOKEHUS HOPMUPOBAHHOTO
HCTIBITATEILHOTO HANpsHKeHHs | MUH.

0) W30JIMM BTOPHYHBIX IIeTleli M OOMOTOK 3JIEKTPOMAarHUTOB ympaBieHHs. [IpomsBoauTcs B
cootBercTBUM € 1.8.37.

3. U3mepenne cONPOTUBJIEHUS MIOCTOSIHHOMY TOKY:

a) KOHTAKTOB BO3YIIHBIX BBIKIIIOUATENIEd BCEX KIACCOB HampspKeHHs. M3MepeHuro mMOoIIeKuT
COTIPOTHBIICHUE KOHTAaKTOB Ka)KJIOTO DJIEMEHTAa TacHTEIbHOW KaMepbhl, OTICIUTENs B OTIACIbHOCTH.
Hambonmpmme pmomycTuMbBle 3HA4YE€HHS CONPOTHUBICHHS KOHTAaKTOB BO3IYIIHBIX —BBIKIIFOUATEINCH
mpuBecHH B Tabm. 1.8.18.

Tabnuya 1.8.18

Hpedeﬂbubte 3HAaA4eHuA conpomusﬂenuﬁ ROCMOAHHOMY mMOKY
KOHMAKMHbBIX CUCmem 3030ymnbtx ebIKIIOUameneil

TuIl BEIKIIFOUATENIS ConpoTuBIIeHHE KOHTYPa

nosmoca, MKOM, He OoJiee
BBH-330-15 460
BB-330b 380
BB-500b 500

BBB-110, BBEM-1105, BBEK-1106 80

BB/1-2205, BBBK-220b 300
600
BBB-500A 900
BBB-750A 1200
BHB-330-40, BHB-330-63, BHB-500-40, BHB-500-63 150
BHB-750 230

Ipumeyanus:

1. IIpenenbHBIE 3HAUCHMS CONPOTUBIICHUH OHOTO 3JIeMeHTa (pa3phiBa) FaCUTENILHON KaMephl U OTJEIHUTENS U
OJTHOTO IYTOTacHUTEIBHOTO ycTpoiicTBa Momyisi: Beikirouareneit cepun BBH - 20 mxOwm, cepuit BBY, BB, BB/I,
BBBK - 80 MxOwm, cepuu BHB - 70 MxOm.

2.V seikmoyareneil Tuna BB Hanpsbkennem 330-500 kB 3Ha4eHUs CONPOTHBICHUH CIEAYIOIIMX yYacTKOB
TOKOBEIYIIUX KOHTYPOB HE JIOJDKHBI IIPEBBIMIATE!

50 MxOM - 151 IMH, COEIUHSIONINX FACUTENBHYIO KaMepy ¢ OTICICHUEM;

80 MKOM - /TS IIMHBI, COSAUHSIONIEH BE OJIOBUHBI OTACIUTEIIS;

110 MxOwMm - 111 Iepexofa ¢ anmnapaTHOTO BHIBOAA OTACTHUTENS Ha COeIUHUTENBHYIO IHHY.

3. 3Ha4eHUs] CONMPOTUBICHHH KaXXIOTO pa3pbiBa QYrOTaCHTENIBFHOTO yCTpolcTBa BhIKIOUateneir 330-750 xB
cepun BHB He nomxas! npeBeimate 35 MKOM.

0) OOMOTOK 3JIEKTPOMArHUTOB BKIIFOYCHUS W OTKIIIOYCHUS BBHIKIIIOYATENCH. YCTaHABIMBACTCS IS
KaXXJIOTO THIIA BBIKITIOYATENICH COTJIAaCHO JJAHHBIM 3aBOJIa-M3TOTOBHUTEIIS.

B) Pe3yJIbTaThl M3MEPEHUH CONPOTHUBIICHHS 3JIEMEHTOB JEMUTETIeH HANPSHKEHUS U IIyHTHPYIOMIUX
PE3UCTOPOB JOJKHBI COOTBETCTBOBATH 3aBOJICKUM HOpMaM, MPUBEACHHBIM B Tabnwmie 1.8.19.

Tabauya 1.8.19

Hopmupyembie 3nHauenus conpomuéienuii ROCMOAHHOMY MOKY OMUYECKUX Oenumerei
HANPANCEHUA U WLYHMUPYIOWUX PE3UCIOPOE

Tun BBIKITFOYATENS ConpOTHUBIICHHUS OIHOTO
sneMmenTa, OM




BBH-110-6 15045
BBIII-110b, BBIII-150b 150f‘2‘
BBH-154-8, BBH-220-10, BBH-220-15, BBH-330-15 15000+150
BB-330, BB-500 14140+140
BBY-35 4,6-0,25
BBVY-110b 540,3 (HMKHUN MOTYIIB)

100+2 (BepxHUIT MOy )
BBb-110, BBb-220b 100+2
BBBM-1105, BB/1-220b 50+1
BBBK-1106, BBEK-220b 47 5*(1)

»9-0,5

BHB-330-63, BHB-500-63 75j;

IIpumeuanue. ConpoTHBIEHHS HIYHTHPYIOIIUX PE3UCTOPOB, IOJUISKAINIMX YCTAHOBKE Ha OJHOM IOJIOCE
BBIKJTIOYATENS, HE JOIKHBI OTIMYAThCS IPYT OT JApyra Oojee, 4eM AOMyCKaeTcs 3aBOICKON MHCTPYKIMEH.

4. IIpoBepka XapaKTePUCTHK BBIKJIIOYATEIS.

XapaKTepI/ICTI/IKI/I BBIKJIIOYATEIIA, CHATBIC IIPU HOMHHAJIBHOM, MHUHHUMAJIbHOM H MaKCHUMaJlbHOM
pabovMX JaBJICHUAX MPU MPOCTHIX ONEPALMAX U CIOKHBIX [UKIIAX, JOKHBI COOTBETCTBOBATH JaHHBIM
3aBOJIa-U3TOTOBUTEIS.

5. ITpoBepka MUHMMAJIBLHOTO HATIPSIKEHHUs CPAGATHIBAHNS BBIKJIIOUATEJIS.

DJIeKTPOMarHUThI YIPaBICHUS BO3AYLIHBIX BBIKIIIOUATENEH JOMKHBI CpabaThIBaTh MPU HAIPSHKEHUH
ue oonee 0,7 Uy MPH MHUTAHHK IPUBOJA OT UCTOYHHKA ITOCTOSHHOTO TOKa U He Ooisiee 0,65 U,y TIpH
MUTAaHUU OT CETH HNEPEMEHHOr0 TOKAa 4epe3 BBIIPSMHUTENIbHBIC YCTPOMCTBA M HauOosbIIeM pabodem
JTAaBJICHUH CXKaTOro BO3[yXa B pe3epByapax BbIKIMIoUaresns. HampsokeHne Ha 3I€KTpOMAarHUTHL TOIHKHO
MI0/IaBATHCS TOTIKOM.

6. UcnbiTaHue BBIKJII0OYATESI MHOTOKPATHBIM BKJIIOYeHHEM M OTKJIIOYEHHEM.

KonmmuectBo omepanmmii M CIOXKHBIX IIMKJIOB, BBINOJHAEMBIX KaXIbIM  BBIKJIIOYATEIIEM,
ycTaHaBIMBaeTcs coraacHo Tabdi. 1.8.20.

7. UcnbITaHUE KOHACHCATOPOB JleuTe el HaNpsiKeHus! BO3AYIIHBIX BbIKJIOYATEJ e,

IIpousBonautcs B coorsercTBuH ¢ 1.8.30.

Tabauya 1.8.20

Yenosun u uucno onpoboeanuii eviknrouameneii npu Hanaoke

Omnepauus um JlaBnenue npu Hanpsoxenus Ha Yucno onepauuii 1 HUKIOB
LUK 0onpoOOBaHUM BBIBOJIAX
1. Bxitouenue Haunwmensbuiee HomunaneHoe 3
cpabaTbIBaHHE
2. OTkiroueHue To xe To xe 3
3.BO " " 2
4. BximtoueHnue Haumensiiee pabouee " 3
5. OTkImoYeHue To xe " 3
6. BO ! " 2
7. Bximtouenue HomwunansHOE " 3
8. OTxiroueHne To xe " 3
9. 0B " " 2
10. Bxirouenue Haubomsiuree padbouee 0,7 HOMHUHAIBHOTO 2
11. OTxmrouenue To xe To xe 2
12. BO ! HomunansHoe 2
13. OBO " To xe 2
14. OBO Hanmensmee jist AIIB " 2

Ilpumeuanue. Tlpu BBITIONHCHUW ONEPAlid M CIOXKHBIX NUKIOB (T.4-9, 12-14) HOMKHBI OBITH CHSTHI
3a4eTHBIC OCIUILIOTPAMMBIL.




1.8.21. Dnezazoevie eviknrouamenu

1. U3mepeHne CONPOTHBJICHUS M30/SILMU BTOPUYHBIX Leneil 1 00MOTOK 3JIeKTPOMArHUTOB
ynpasBJieHus.

M3mepenune T0KHO BBITIOTHATHCS COTIIACHO yKa3aHUsIM pasnena 1.8.37.

2. UcnbITaHue U30JISIIUM BBIKJIIOYATEIS.

2.1. UcnplTaHne W30IANUH JOJDKHO BHITONHATHCS HAMPSHKCHUEM MPOMBIIUICHHOW YacTOTHI
cormmacHo TaOn. 1.8.16. [lomyckaeTcss HE NPOW3BOIWTH HCIBITAHWE BEIKITIOYATENCH, 3alTOJHCHHBIX
9JIera3oM Ha 3aBOIe-M3TOTOBHUTEINE U HE TO/JIEKAIINX BCKPBITHIO B TEUEHHE BCEI'O CPOKA CITYXKOBI.

2.2. VicniblTanue M30JISMKA BTOPUYHBIX IENeil 1 0OMOTOK DJIEKTPOMArHUTOB YIIPABICHUS JIOJKHO
BBITIOJTHATHCA B COOTBETCTBHH C YKa3aHMUSAMH pa3zaena 1.8.37.

3. N3mepeHne conpoTHBICHUS MOCTOSIHHOMY TOKY.

3.1. Usmepenue comnpoTuBieHHs TnaBHOW menu. CONpOTHUBICHHWE TJIABHOM IIENH JOJDKHO
M3MEPATHCS KaK B IIEJIOM BCETO TOKOBEIYIIETO KOHTYpa IMOJI0Ca, TaK W OTAENBHO KaXIOTO pa3phiBa
IyTOTacUTEIFHOTO YCTPOHCTBA.

W3mepeHHble 3HAYEHUS JOJDKHBI COOTBETCTBOBATH HOPMaM 3aBO/1a-U3TOTOBHUTEIIS.

W3mepenust He IPOU3BOJISITCS Y BBIKIIIOUATENEH, 3aII0JTHEHHBIX 3JIera3oM Ha 3aBOJIe-M3rOTOBUTENE U
HE IOJJIKAIUX BCKPBITUIO B TEYEHUE BCETO CPOKA CITY)KOBI.

3.2 H3mepeHHe CONPOTUBICHUS OOMOTOK 3JEKTPOMArHWTOB VIPaBICHUS U J0OABOYHBIX
PE3UCTOPOB B WX Ienu. M3MepeHHbIe 3HAYCHUS CONPOTHUBIICHUH MOJDKHBI COOTBETCTBOBATH HOpMam
3aBO/IA-M3TOTOBUTEIIS.

4. [IpoBepka MUHMMAJbHOTO HANPSKEHNsI cPadaTHIBAHUS BbIKJIIOYATEJIEH.

BrikmouaTenu JOMKHBI cpabaThiBaTh Npu HanpsbkeHun He 6onee 0,85 Uy MPU MUTAHUK NPHBOAA
OT MCTOYHMKA MOCTOSTHHOTO TOKa; 0,7 Uyoy TPH MUTAHUU MPUBOJA OT CETH NEPEMEHHOTO TOKa IpU
HOMUHAJIFHOM [IaBIICHUH 3JIera3a B IOJOCTSX BBIKIIOYATENS M HAwOOJbIIeM padodeM JaBICHHU B
pe3epByapax npuBona. HanpspkeHue Ha 3JeKTPOMArHUATHI IOJDKHO ITO1aBaThCS TOTIKOM.

5. McnibiTaHMe KOH/ICHCATOPOB JieJINTe el HAnpsKeHnsl.

VcnpITanns TOMHKHBI BEITIOJTHATHCS COTTIACHO yKazaHusM 1.8.30.

3HaueHNE H3MEPEHHON EMKOCTH JTOJHDKHO COOTBETCTBOBATH HOPME 3aBOJIa-M3TOTOBUTEIIS.

6. IIpoBepka XxapakTepUCTHK BBIKJII0YATEJIS.

[Ipu npoBepke pabOTHI 3JEra3oBbIX BBIKIIOYATENEH IOJKHBI OINPEIEIAThCS XapaKTEPUCTHKH,
MpEINUCAaHHbIe 3aBOACKMMH HHCTPYKIHMAMH. Pe3ympTaTbl MPOBEPOK W HM3MEPEHHH JIOJIKHBI
COOTBETCTBOBATH MACIIOPTHBIM JaHHBIM.

7. UcnbiTaHue BBIKJII0OYATEell MHOTOKPATHBIMH ONPOGOBAHUSIMU.

MHorokpatHsle OnpoOOBaHUS — BBHINOJIHEHUE OTEPANNii BKIIOYECHUS M OTKIIOUEHHUS M CIIOKHBIX
nukioB (BO 6e3 BRAEPIKKHA BpEMEHH MEXKIY OIEepalusiMu — UIs BeeX BeIKmrogareneir; OB u OBO —
JUISl BBIKJTFOUATeIIeH, peaHa3HaueHHbIX i1l paboThl B pexkxume AIIB) — 10KHBI TPOU3BOAUTECS MU
Pa3JIMYHBIX JaBJICHUSX CXKAaTOro BO3AyXa B NMPUBOZE M HANPSDKEHUSX Ha BBIBOJAX DJIEKTPOMArHUTOB
yIpaBJIeHHsl C LEIbI0 MPOBEPKU HCIPAaBHOCTU AEHCTBHsI BBIKIIIOYaTeded corjacHo tabmuie 1.8.20.
[TpousBoasATCS TPH HOMHHAIBLHOM HAIPsHKEHHHM Ha BBIBOJAX JJIEKTPOMArHWUTOB IMPUBOJA WM HPHU
HOMUHAJIFHOM JIaBJIEHUH C)KaTOTO BO3AyXa IPHBOAA.

Uncno omepanuii W CIOXKHBIX IIMKIIOB, ITOMJIEKAIINX BEIMOJHCHHIO BBIKIIOUATENIEM, TOJDKHO
COCTAaBJISITh:

— 3-5 onepanuii BKIIOUYEHUS U OTKIIOYCHHUS;

— 2-3 nuKiIa Kaxjaoro BUA.

8. [IpoBepka repMeTHYHOCTH.

[IpoBepka TEPMETHYHOCTH MPOM3BOJUTCA C TIOMOIIBIO Teuewckarens. [Ipw wWcmpITaHWK Ha
TePMETHYHOCTh IIYIIOM TEeYeHCKaTeNns OOCIEIYyIOTCS MeCTa YIUIOTHEHMH CTBHIKOBBIX COCAMHEHUH M
CBapHBIX IIBOB BBIKJIIOYATEIIS.

Pe3ynpTar McnbITaHUS HA TEPMETUYHOCTh CUMTACTCS YIOBICTBOPUTEIBHBIM, €CIIH TEUCHCKATENb HE
MOKa3bIBaeT yTeuku. McnplTanue Npon3BOIUTCS ITPYU HOMUHAJIBHOM JIABJICHHUH DJIerasa.

9. IIpoBepka cogep:xaHus BJIATH B dJierase.

ConepkaHue BJard B dJiera3e OMNPEAENSIeTCS Iepes 3aloJIHCHHEM BBIKIIOYATENs 3JIera3oM Ha
OCHOBaHMHU M3MEPEHUs TOUKH POCHL. Temmeparypa TOUKH POCHI AJierasa JI0JDKHA OBITh HE BEIIIE MUHYC
50 °C.

10. McnbiTaHMe BCTPOECHHBIX TPAHC(HOPMATOPOB TOKA.

VcnibiTanus TOIDKHBI BBITIOJIHATHCS B COOTBETCTBHUHM C yKazaHusAMH 1.8.17.



1.8.22. Bakyymnboie gvlKniouamenu

1. U3mepeHne CONPOTHBJICHUS M30/SILMU BTOPUYHBIX Leneil 1 00MOTOK 3JIeKTPOMArHUTOB
ynpasBJieHus.

W3mepeHne npon3BOANTCS COTJIACHO yKazaHUsIM paszena 1.8.37.

2. UcnibiTaHue U30JISIIUM NOBBIIIEHHBIM HanpsizkeHueM 4acTtoTsl 50 I'n.

2.1. UcnbiTaHue U30JSIUH BBIKIIOYATENSL.

3HavyeHHe UCIBITATEIHLHOTO HANPSDKEHHS IIPHHUMAeTCs coryiacHo Tabu. 1.8.16.

2.2. UcripITanne N30SI BTOPUYHBIX IIeNeld 1 0OMOTOK 3JIEKTPOMAarHUTOB YIPABICHHUSI.

HcnbiTanus mpou3BOASTCS COTIACHO yKa3aHUsIM pasiena 1.8.37.

3. [IpoBepka MHHHMAJILHOIO HATIPSIAKEHNS CPA0GATHIBAHMSA BBIKJIIOYATEIS.

aﬂeKTpOMaFHI/ITI)I yhpaBJICHHUA BaKYYMHBIX BBIKJIIOYAaTEsIei JOJI’KHBI Cpa6aTI)IBaTI)I

— JJIEKTPOMATrHUTHI BKJIIOUEHUS pu Hanpspkernu He 6osee 0,85 Usow;

— 3JIEKTPOMATHUTHI OTKIIOUEHUS IIpu HanpspkeHuu He 6outee 0,7 Uyow..

4. UcnpiTanue BBIKJIIOYATe el MHOTOKPATHBIMH ONPOOOBAHUSIMH.

Uucito omepauuii W CIOXHBIX I[MKJIOB, MOMJIEKAIIMX BBIIOJIHEHUIO BBIKIIIOYATEIEM IpH
HOMHWHAJIbHOM HalIPpsXKEHHUU HA BBIBOJAX 3JICKTPOMArHUTOB, JOJPKHO COCTABJIATDL:

— 3-5 oneparuii BKIIOUYECHHUS U OTKIIOYCHHUS,

— 2-3 nukia BO 6e3 BBIIEpKKH BpEMEHH MEXKAY OTEPAIHIMHU.

5. N3mepenue conpoTHBIEHUs MOCTOSIHHOMY TOKY, N3MepeHHe BPEMEHHBIX XapaKTePHCTHK
BBIKJIIOUYATeNIel, W3MepeHHe XO0Ja MOABIUKHBIX YacTeii W OJHOBPEMEHHOCTH 3aMBbIKAHHS
KOHTAKTOB.

[TpousBonsTcs, ecinu 310 TPeOYETCs] HHCTPYKIUEH 3aBOAA-N3TOTOBHUTES.

1.8.23. Bvikntouamenu Hazpy3Ku

1. U3mepeHne CONPOTHBJICEHUS M30/SIIMU BTOPUYHBIX Leneil 1 00MOTOK 3JIeKTPOMATHUTOB
ynpaBJeHusl.

ITpousBoauTcs B coorBeTcTBUM C 1.8.37.

2. UcnbiTanye NOBBINICHHBIM HANPSZKeHHEM NPOMBILIJICHHONH YaCTOThI:

a) M30JIAIINM BRIKIIFOYaTeNs Harpy3ku. [Ipon3BoanTcs B cOOoTBeTCTBHH C Tabm. 1.8.16;

0) M30ISIIMHM BTOPHYHBIX IENEHl M OOMOTOK 3JIEKTPOMArHWTOB ympaBieHus. lIpomsBogurcst B
cootBercTBUM € 1.8.37.

3. U3MepeHue cONPOTHBIEHUS OCTOSTHHOMY TOKY:

a) KOHTAaKTOB BBIKIIOUaTens. IIpousBoauTcs m3MepeHHe CONPOTHBIICHUS TOKOBEMYILEH CHCTEMbI
MOJIFOCa M KaKAOM mapsl pabouMx KOHTAKTOB. 3HAUCHHE COMPOTHBIICHUS JOJIDKHO COOTBETCTBOBATH
JTaHHBIM 3aBOJ1a-N3TOTOBUTEILS;

6) 0OMOTOK >JIEKTPOMAarHUTOB YIPABJICHHUSA. 3HAYEHHE CONPOTHBICHHS IOJDKHO COOTBETCTBOBATH
JTaHHBIM 3aBOJA-U3TOTOBUTENS:

4. Ilposepka aelicTBUS MeXaHU3Ma CBOOOJHOIO pacuenJeHus.

MexaHn3M cBOOOIHOTO PACIEIUICHHS TIpoBepsieTcs B paboTe B coorBercTBud ¢ 1.8.19, m. 9.

5. IIpoBepka cpadaThiBaHUs IPUBOJA NPH NOHMKEHHOM HANPSIKEHHUH.

[IpousBonutcs B coorBercTBuu ¢ 1.8.19, m. 10.

6. UcnibiTaHKe BBIKJIIOYATE/IS] HATPY3KH MHOTOKPATHBIM ONPOOOBAHUEM.

IIpousBonutcs B coorBercTBuu ¢ 1.8.19 m. 11.

1.8.24. Pazveounumenu, omoenumenu u KOpOmMKO3AMblKamenau

1. 3mMepenne conpoTUBIEHUS H30/ISILUMU:

a) TIOBOJKOB W TSI, BHINOJHEHHBIX U3 OPraHWYeCKUX MaTepuanoB. [IpOW3BOAUTCS MEraoMMETPOM
Ha HanpspkeHue 2,5 kB. ConpoTHBiIeHNE H30ISINH TOJDKHO OBITh HE HM)KE 3HAYCHUH, IPUBEICHHBIX B
1.8.19, m. 1a;

0) MHOT'ORJIEMEHTHBIX U30J1aTOpOB. [Ipon3BoauTcs B coorBercTBuM C 1.8.35;

B) BTOPMYHBIX LIeNed 1 0OMOTOK 3JI€KTPOMArHUTOB yIpaBieHus. [IpOM3BOAUTCS B COOTBETCTBHH C
1.8.37.

2. UcnpiTanue NOBBINIEHHBIM HANPSI’KEHHEM NMPOMBILITIEHHOH YaCcTOThI:

a) W3OSILMHM pa3beIUHUTENEH, oTaenuTeraed u  KopoTKo3ambikatened. [IpomsBoamtcs B
COOTBETCTBHH C Tabi. 1.8.16;



0) WM30JAIMU BTOPHYHBIX IICTICi U OOMOTOK 3JIEKTPOMArHUTOB yrpaBiicHHs. [Ipou3BoauTCS B
cootBercTBuHU ¢ 1.8.37.

3. M3mepeHnne conpoOTHBICHUSI IOCTOSIHHOMY TOKY:

a) U3MEPEHHE JIOJDKHO BBITIONHATHCS MEXIY TOYKAMHU «KOHTAKTHBIA BBIBOJI — KOHTAKTHBII
BBIBO/I». Pe3ynbTarhl U3MepeHuil COMPOTUBIICHNUH JOJDKHBI COOTBETCTBOBATH 3aBOJICKMM HOpMaM, a Mpu
UX OTCYTCTBHH — JaHHBIM Ta0m. 1.8.21;

0) OOMOTOK DJIEKTPOMArHUTOB YIPAaBICHUSA. 3HAYCHUS COMPOTHUBICHUS OOMOTOK JOJDKHBI
COOTBETCTBOBATH JIAHHBIM 3aBOJIOB-U3TOTOBHUTEIICH.

4. N3mepeHue BHITATHBAIOLINXCS YCHIIMI MOABUKHBIX KOHTAKTOB U3 HENMOABUKHBIX.

IIpousBoauTcs y pazbeauHuTene u oraenuteneit 35 kB. M3Mepenne 3HaYeHUs BBITATUBAIOIINX
yCHUIHiA TIpU 00€3’)KUPEHHOM COCTOSHIH KOHTAKTHBIX IOBEPXHOCTEH JOJKHBI COOTBETCTBOBATH TaHHBIM
3aB0J1a-H3TOTOBUTEIIA.

Tabnuya 1.8.21

Haubonvuwee oonycmumoe conpomueienue nOCHMOAHHOMY MOKY KOHMAKMHOU CUCHeMbl
paszvedunumeneil u omoeaumeneii

Tun passeuunTest Hommsanbroe Homunanehsiii Tokx, A | Conpotusienue, MKOM
(oTnenurens) HanpsbkeHue, kB
POH3 500 2000 200
PJIH 35-200 600 220
OcraybHbIC THITBI Bce kmaccer HanpshKeHUS 600 175
1000 120
1500-2000 50

5. [IpoBepka padoThl pa3beIMHUTEISA, OTACJUTESA U KOPOTKO3aMbIKATEJIS.

Anmapatel ¢ pY4YHBIM YIIpaBJICHHEM [OJDKHBI OBITH TPOBEPEHBI BBINOJHEHHEM 5 omepanuit
BKJIIOUEHUS U 5 orepanuil OTKIIOYEHUSI.

Anmapatbl C AWCTaHIIMOHHBIM YIPaBICHUEM JOJDKHBI OBITH TakXKe IPOBEPEHBI BBITOTHEHUEM 5
orepanuii BKIFOYCHUS U TAKOTO K€ YKCia ONepaliii OTKIFOUSHHS TIPH HOMUHAITLHOM HAIpsDKCHUH Ha
BBIBOJIaX JIEKTPOMArHUTOB U 3JIEKTPOABUraTeNiel yIpaBieHUsI.

6. OnpeneneHue BpeMeHHbIX XapaKTePUCTHK.

[IpousBoauTcs y KOPOTKO3aMBIKaTelICH NPH BKIIOYEHHH M y OTHEIUTENCH NHpPH OTKIIOYCHHUH.
W3mepeHHbIe 3HAUCHHS JOIDKHBI COOTBETCTBOBATH JaHHBIM 3aBOJa-N3TOTOBUTEIIS.

7. IIpoBepka padoThl MeXaHHYECKOH OJTOKHUPOBKH.

BrokupoBka HE [OJDKHA IIO3BOJISTH OIEPHPOBAHWE TJIABHBIMH HOXAaMH IIPH  BKIFOYEHHBIX
3a3eMJISIOIINX HOXAaX, 1 HA000pOT.

1.8.25. Komnnexmmuule pacnpedenumenbHble yCmMpPoucmea 6HympeHHel U HapyicHoil
ycmanoeku (KPY u KPYH)

Hopmber  ucnmeitanuit  snementoB  KPY:  MacnsgHbIX — BBIKIIOUATeNed, HM3MEpUTEIHHBIX
TpaHc()OopMaTOPOB, BBIKJIOYATETCH HArpy3KH, BEHTHJIBHBIX DPa3psOHUKOB, IPEIOXpPaHUTENEH,
pa3beAnHUTENEH, CHIIOBBIX TpaHC(opMaTopoB M TpaHCHOPMATOPHOTO Maciaa - MPUBEACHBI B
COOTBETCTBYIOIIMX Maparpadax HACTOSIIEH TIaBbI.

1. M3Mepenne conpoTUB/IeHUS H30JSILMM:

a) nmepBUYHbIX nemneil. [IponsBoauTcs MeraoMMeTpoM Ha HampspkeHue 2,5 kB.

ComnpoTtuBieHne M30JIHUU MTOJTHOCTRIO COOpaHHBIX NepBHUUHBIX Ieneld KPY ¢ ycraHOBICHHBIM B
HUX 000PYIOBaHHEM H y3JIaMH JOJDKHO OBITH He MeHee 100 MOwm.

IIpu HeynOBIETBOPUTENBHBIX PE3YNBTATAX UCIBITAHUN M3MEPEHUE CONPOTHUBICHHS MPOU3BOIUTCA
MIO3JIEMEHTHO, TIPH 3TOM COIPOTHBIICHUE M3OJSILUM KKAOT0 dJIeMEHTa JODKHO ObITh He MeHee 1000
MOMw; ucnbITaHue KOMIJIEKTHBIX paclpeaeluTeIbHbIX YCTPONCTB, 3alI0MHEHHBIX 3Jera3oM Ha 3aBoJjie-
H3roTOBUTEIIC U HE MOICKAINIUX BCKPBITUIO B TCUCHUEC BCETO CPOKaA CJ'Iy)K6I)I, HE IMPOU3BOJUTCH,

0) BTopruHBIX memnei. [IponsBoautcs MmeraommeTpoM Ha HanpspkeHue 500-1000 B.

CompoTuBiieHHE HM3OMIMM  KAXJIOTO TNPHCOCAWHEHUS  BTOPUYHBIX IETIEH CO  BCEMH
IIPUCOCIMHEHHBIMH arnmnaparamy (pesie, mpuoopamMu, BTOPUYHBIME OOMOTKaMH TPaHC(HOPMATOPOB TOKA
W HalpsDKEHUS U T. 11.) JOJDKHO ObITh He MeHee 0,5 MOwm.



2. HcnbiTanue NOBBIIEHHBIM HANPsZKeHHEeM MPOMBIIJIEHHONH YacTOThI:

a) m3omsauu nepBUUHBIX Ienell saeek KPY m KPYH. HcmeitaTenpHOE HaNpshKEHUE MOTHOCTHIO
cmouTHpoBaHHBIX siueek KPY u KPYH npu BkaueHHBIX B paboyee MONOKEHUE TEICKKAX U 3aKPBITHIX
JIBEpsIX yKa3aHo B Ta0u. 1.8.22.

JmATeNbHOCTh MPUIIOKEHHUSI HOPMUPOBAHHOTO MCTILITATEILHOTO HANPSDKEHUS | MUH;

0) wm3omammu BTOpHYHBIX IHereil. [IpomsBomutcs HampspkeHumem | kB. [IpomomkurensHOCTH
MIPUIIOKEHUST HOPMHUPOBAHHOTO UCTIBITATEIIFHOTO HANpPsDKEHHS | MUH.

3. U3mepeHne cONPOTUBJIEHHUSI MOCTOSIHHOMY TOKY.

ConpoTUBIICHHE Pa3bEeMHBIX M OOJTOBBIX COCAMHCHUI MOCTOSIHHOMY TOKY JOJDKHO OBITh HE OoJiee
3HAa4YCHUH, MPUBEACHHBIX B Ta0m. 1.8.23.

Tabauya 1.8.22

HcnoimamenvHnoe nanpsaxcenue npomovluiienHou yacmomul uzonauuu ayeek KPY u KPYH

HUcnpiTaTenbHoe HANPsHKEHUE, HUcnpiTarensHoe HanpsikeHue, KB,
Knacc KB, sueiiku ¢ n3onsmuen Knace STYCHKH C U30JISILMEH
HaIPSDKEHUS, | KepaMUUYECKOM | U3 TBEPHABIX KepaMH4eCKOM1 W3 TBEPIBIX
HaIpPsSDKEHUS
kB OpraHNYECcKUX OpraHUYeCcKUX
MaTepHUajoB MaTepHuaJoB
1o 0,69 1 1 15 55 49,5
3 24 21,6 20 65 58.5
6 32 28,8 35 95 85,5
10 42 37,8

Tabauya 1.8.23

Jonycmumple 3nauenus conpomueneHuil NOCMOAHHOMY MoKy Inemenmos KPY

I/I3MepﬂeMLIf/lI saemeHT* ﬂOHyCTI/IMLIe 3HAYCHUS COIPOTHUBJICHUA

1. BTbruHbIC KOHTAKTHI|J[OMyCTUMBIC 3HAYCHUS COMPOTHBICHHUS KOHTAKTOB MPHUBEICHBI B 3aBOACKHX
TIEPBUYHO 1enu MHCTPYKIISIX. B ciydasx, eciam 3HAYEHUS CONPOTHBICHUS KOHTAKTOB HE
TIPYUBEICHBI B 3aBOJICKUX MHCTPYKIIUAX, OHU JIOJDKHEI OBITH He Ooree:

1 KoHTakToB Ha 400 A - 75 MmxkOwm;

1 KoHTakToB Ha 630 A - 60 MxOwM;

Ju1st kKoHTakToB Ha 1000 A - 50 mxOwm;

171t KoHTakToB Ha 1600 A - 40 MxOwm;

s koaTakToB Ha 2000 A u Beimie - 33 MxOwm;

2. Cesp 3a3emuienusi|He 6onee 0,1 Om
BBIJIBIDKHOTO 3JIEMEHTA
C KOPITyCOM

* MI3MepeHHe BBIIOIHACTCS, €CIU TT03BOJIsIeT KOHCTpYKUus KPY

4. Mexann4eckue HCIbITAHNS.

IIpousBozATcs B COOTBETCTBUM C HWHCTPYKLMSAMM 3aBoAa-uzrorosutens. K MexaHnyeckum
HCIIBITAHUSIM OTHOCSTCS:

a) BKATHIBAHWC M BBHIKATHIBAHHE BBIIBIKHBIX JJIEMEHTOB C IPOBEPKOH B3aMMHOTO BXOXKICHUS
Pa3beTUHSIOIIUX KOHTAKTOB, a TAK)KE paOOTHI ITOPOK, OJIOKUPOBOK, (PUKCATOPOB U T.IL.;

0) npoBepKa pabOThI M COCTOSIHUS KOHTAKTOB 3a3EMJISIOLICTO Pa3beIMHATEIS.

1.8.26. Komnnexmmuoie mokonpoeoowvt (WUHONPOBOObL)

OO0beM U HOPMbI UCIIBITAHUI 00OPYIOBAHUS, MPUCOSTUHEHHOIO K TOKOIPOBOIY M IIHHOIIPOBOIY
(TeHepaTop, CUIIOBBIE M M3MEPUTENbHBIE TPAaHCHOPMATOPHI U T.I1.), MPUBEICHBI B COOTBETCTBYIOLIHX
naparpagax HaCTOSIIIEH TIIaBbI.

1. UcnpiTaHNEe MOBBINIEHHBIM HANPSI2KEHHEM NMPOMBIILIEHHOH YacTOThI.

WcnbiTaTensHoe HaIpsKEHUE U30JIAIHUKU TOKOIIPOBO/Ja MpHU OTCOCANHEHHBIX O6MOTK8.X reHeparopa,
CHJIOBBIX TPaHC(OPMATOPOB HAIPSIKCHUS YCTaHABIMBAETCS COTTIacHO Tabm. 1.8.24.




Tabnuya 1.8.24

Hcnvimamenvhoe HanpAdicenue npomwumetmoﬁ uacmomaosl U301 uU moxonpoeo()oe

HcnpiTarenbHoe HanpsbkeHue, KB, TokonpoBoaa ¢ H30ssuen
Knacc nanpspkenus, kB . CMEIIaHHOH (KepaMHUYecKOH U 13
hapdoporoii
TBEPJIbIX OPraHUYECKUX MaTepHaIoB
Jo 0,69 1 1
6 32 28,8
10 42 37,8
15 55 49,5
35 95 85,5

JUINTEenbHOCTh IPUIIOKEHHUSI HOPMUPOBAHHOIO UCHBITATENBHOTO HANpsDKEHUsT K TOKOMpoBOay - 1
MUH.

2. IIpoBepka KayecTBA BbINOJHEHHS 00JITOBBIX M CBAPHBIX COeIMHEHUI.

Bribopouno mpoBepsercs 3aTshkka OONTOBBIX COCOUHEHHH TOKOMPOBOAA, IPOU3BOTUTCS
BBIOOpOUHast pa3dopka [-2 OONTOBBIX COEAMHEHWH TOKONPOBOJA C IIEIBI0 TPOBEPKH KadecTBa
BBINOJIHEHHUS KOHTAKTHBIX CO€AUHEHUI.

CaapHble COEAMHEHHsS IIOJBEPraloTCs OCMOTPY B COOTBETCTBMM C HHCTPYKIMEH IO CBapke
AJIIOMUHUA WK TIPpU HAJTMYUHA COOTBCTCTBy}OH.ICﬁ YCTaHOBKU — KOHTPOJIIO METOAOM PECHTTCHO- WJIN
raMMazie(peKTOCKOITUH WK IPYTUM PEeKOMEHIOBaHHBIM 3aBOIOM-H3TOTOBHTEIEM CIIOCOOOM.

3. IIpoBepka coCTOSIHMA U30IAIHOHHBIX MPOKJIA/IOK.

[Ipom3BomuTCcs y  TOKONPOBOAOB, OOOJIOYKM  KOTOPBIX  H3OJUPOBAHBI OT  OIMOPHBIX
METAJUIOKOHCTpYKIni. IIpoBepka MeNOCTH W3ONAIMOHHBIX MPOKJIAMOK OCYIIECTBIIETCS ITyTeM
CPaBHUTEIBHBIX W3MEPEHUH MMafcHUs HANpsDKEHUS Ha W3OJSAIHMOHHBIX MPOKIAIKaX CEKIH (a3bl MITH
U3MEPEHUsl TOKa, MPOXOMAIIEro B METANIOKOHCTPYKLMSX MEXAy CTaHmHamu cekuuid. Kputepuu
OTCYTCTBHSI KOPOTKO3aMKHYTBIX KOHTYPOB B TOKOIIPOBOJaX F€HEPATOPHOIO HATIPSKEHUS IIPUBE/ICHEI B
tabn. 1.8.25.

4. OcMOTp U NPOBEpPKa YCTPOHCTBA HCKYCCTBEHHOI'0 OXJIAXKIEHUSI TOKONPOBOAA.

[Ipou3BoUTCS COTIIACHO MHCTPYKIIMU 3aBOJa-U3TOTOBUTEIIS.

Tabauya 1.8.25

Kpumepuu omcymcmeus KOpoOmKoO3amMKHYmbslX KOHmMypoe 6 moxonpoeooax

Koncrpykuus . .
ITpoBepsemslii y3en Kpurepuii orieHKH cOCTOSIHUS ITpumeuanue
TOKOITPOBOJA
C M3omamus ~ 3KpaHOB unu
HENpPEepHIBHBIMU [KOPOOOB ~ TOKONpOBOJA  OT
SKpaHaMU Kopryca TpaHchopmaropa Hu
reHeparopa Ipu:
- HENpepbIBHOM BO3AyIIHOM|OTCyTCTBHE MeTaiumaeckoro|IlIpu
3a30pe (tmernm) MEXKIY|3aMBIKaHUSI MEXIy OKpaHaMH H|BU3yaJbHOM
DKpaHaMH  TOKOIIPOBOJA  H|KOPILyCOM I'€HepaTopa. 0CMOTpE
KOPILyCOM I'€HEepaTopa;
- OonHOCTOpOHHEH wu3oisanuy|llenocTHoCTh n30isIMOoHHBIX | [ Tpu
yTlJ'lOTHGHPIﬁ OKpaHOB H|BTYJIOK, OTCYTCTBUE KaCaHUs|BU3YyaJIbHOM

KOPOOOB  TOKOIPOBOJA  OT|HOBEPXHOCTAMH  JKPAaHOB  HJIM|OCMOTpE
Kopiryca TpaHchopMmaropa H|KOpoOOB (B MeCTax H3OIHUPOBKH)

TeHepaTopa; KOPITyCOB TpaHcdopmaropa u

reHeparopa.
- JByXcTOpoHHel wu3omsuuu|ConpoTHBICHHE H30AIMH cheMHoro|M3mepsiercs
YIJIOTHEHU I CBEMHBIX|3KpaHa MM KOpoOa OTHOCHTEIHHO|MEraoMMETPOM
9KpaHOB u KOpoOOB|kopIyca Tpanchopmaropa W|Ha HalpsHKEHUE
TOKONPOBOJA, reHepaTopa IMnpu AeMOHTHpoBaHHBIX|S00 B

IMOJACOCIUHCHHBIX K KOPIYCY|CTSDKHBIX HITMWJIbKAX U 3a3CMIIAIOIINX




Tpanchopmaropa U|IpOBOJHUKAX JOJDKHO OBITH HE
re’epaTopa. meHee 10 kOm
Cexumonupo-  |M3omsmms pe3uHOBEIX|3a30p B cBeTy Mexnay Oomramu|lIpu
BaHHbBIE KOMIIEHCAaTOPOB SKPAHOB|COCETHUX Ha)KUMHBIX KOJIEL[|BU3yallbHOM
TOKOIIPOBOJIOB  OT  KOPITyCa|pe3MHOBOrO KOMIIEHCATOpa JOJKEH|OCMOTpE
Tpanchopmaropa 1|OBITh HE MEHEE 5 MM.
reHeparopa.
W3onsmms pe3nHOBBIX| COMPOTHBICHUE H3OJIAIUMK  dKpaHa|l3mepsercs
YILIOTHEHUH ~ CBEMHBIX  H|OTHOCHUTEIBHO METAJUIOKOHCTPYKIUI|METAOMMETPOM
MOJBIKHBIX 9KPAHOB. OpH  JE€MOHTHPOBAHHBIX CTSKHBIX|HA HAIPSKEHUE
MINMWIBKAaX IOJDKHO ObITh He MeHee|500 B
10 xOm
Bce tunbel  c|M30msuuoHHbBIE npokiIagku| ConpoTHBICHHE m3osy| (. M3mepsercs
JBYXCIOHHBIMHM |CTaHUH DKPAHOB ITPOKIIAT0K OTHOCHTEIILHO|META0MMETPOM
MIPOKIAJKAMH METIOKOHCTPYKINI JOIDKHO OBITH|HA HANPsDKEHUE
CTaHWH 5KPaHOB He MeHee 10 kOM 500 B
2. CocrostHue
H30JIAUOHHBIX
BTYJIOK OOJITOB
KpeTUIEHHs
CTaHWUH
IIPOBEPAETCS
BHU3YaIIbHO
Bce tumst Mexnyda3sHble Tru| Tsaru JOJDKHBL UMETh U30JIMOHHbIe | [Ipu
pa3beTuHuTeNei H|BCTaBKH WM JIpyTH€ D3JIEMEHTHI,|BU3yalbHOM
3a3eMIIMTENEN HCKIIIOYAIOIIUE o0pazoBaHHe|0CMOTpE
KOPOTKO3aMKHYTOI'0 KOHTypa

1.8.27. Coopnsle u coeounumensHvle uiuHbl

[IuHBI UCTIBITHIBAIOTCS B 0O0BEME:!

Ha Hanpsbkenue 10 | kB — o nmn.1, 3-5;

Ha HampsbkeHue Boime 1 kB — mo mm.2-6.

1. U3mMepeHne CONPOTUBJICHHUS M30JISIIIMU MOABECHBIX M ONMOPHBIX (ap¢opoBLIX H30JSATOPOB.

[IpousBoauTca MEraOMMETPOM Ha HampspkeHHE 2,5 KB TOombKo IMpU MON0XKUTENBHON TeMIeparype
OKpPY’KaIOIIero Bo3ayxa.

ComnpoTuBieHHe KaKAOT0 H30JIATOPAa WM KaKIOr0 3JIEMEHTa MHOTOIEMEHTHOTO M30J4TOopa
JTOIDKHO OBITH He MeHee 300 Mowm.

2. UcnbiTanne W30JISIIIMA MOBBINIEHHBIM HATIPSIZKEHNEM TPOMBIILIEHHOH YaCcTOTHI.

HcnbITanne U30JIS1UH TTPOBOIUTCS coryiacHo Taoi. 1.8.24.

[Ipo10IKUTENBHOCTD UCTIBITAHUS — | MHH.

3. [IpoBepka KayecTBA BHINMOJHEHHUsI GOITOBBIX KOHTAKTHBIX COEXMHEHUIA.

[IpousBomuTcs BHIOOPOYHAS TPOBEPKAa KavyeCTBA 3aTSKKH KOHTAKTOB H BCKpbITHE 2-3%
coeuHeHU. l3MepeHue mEepexogHOro COMPOTHUBJICHUS KOHTAKTHBIX COEIMHEHUM  CJeayeT
MIPOU3BOIUTH BBIOOPOYHO Ha 2-3% coenuHenuii. KoHTakTHBIE coeanHeHHus Ha Tok Oomee 1000 A
PEKOMEHAYETCS IIPOBEPSTH B TIOJTHOM O0OBEME.

[Nagenne HampspKEHWS WK CONPOTHBIICHWE Ha ydacTke mmHE (0,7-0,8 M) B MecTe KOHTaKTHOTO
COCIIMHEHUS HE JIOJDKHO TPEBBINIATE TTaJICHUS HAMIPSHKCHUS WM COMPOTHBIICHHS YYacTKa IIHH TOU kKe
JUTMHBI OoJiee ueM B 1,2 pasa.

4. IIpoBepka Ka4ecTBA BbINOJHEHHS CIIPECCOBAHHBIX KOHTAKTHBIX COeMHEeHHUIl.

CripeccoBaHHBIC KOHTAKTHBIC COCIMHEHUS OPaKyIOTCS, SCIIH:

a) UX TEOMETPUYECKHE pa3Mephl (UIMHA M JAMAMETP CIPECCOBAHHOW 4YacTH) HE COOTBETCTBYIOT
Tpe60BaHI/I${M HHCTPYKIIUU 11O MOHTAXY COCIUMHUTECIILHBIX 3KMUMOB JIJAHHOT'O THUIIA,

0) HAa IOBEPXHOCTH COCTUHUTEIS WIH 3a)KIMa UMEIOTCS TPEUIHHEI, CIeIBI 3HAYUTEIIEHOW KOPPO3HU
1 MEXaHWYCCKUX MTOBPEKICHAN;

B) KPUBH3HA OMPECCOBAHHOTO COSAMHUTEINS MIPEBhIMAcT 3 % ero UIMHEL;

I') CTaJIBHOW CEPICYHUK OMPECCOBAHHOTO COCTUHUTEINIS CMEIICH OTHOCHUTEIBHO CHMMETPHYHOIO
MOJIOXKEeHHUs OoJiee yeM Ha 15 % JJTUHBI IPeccyeMOi YacTH MPOBOIA.




Cremyer TpOM3BECTH BBIOODOYHOE HM3MEPEHHE MEPEeXONHOro  compotuBieHus 3-5 %
OITPECCOBAHHBIX KOHTAKTHBIX COGI[PIHeHI/Iﬁ. HaL[CHI/Ie HapsOHKECHUA WM COIIPOTUBJIICHUEC Ha YYaCTKE
COEIMHEHUS HE JTOJDKHO IPEBBIIIATh MaJCHUS HAIPSHKEHUS WM CONPOTHUBICHHUS HA y4acTKe MPOBOAA
TOM e JUTnHBI OoJee deM B 1,2 pasa.

5. KoHTpOJIb cBapHBIX KOHTAKTHBIX COeTHHEHMIA.

CBapHbIe KOHTaKTHBIE COCIIHEHMS OpPaKyIOTCs, €CITH HETTOCPEICTBEHHO ITOCTIE BHITIOJTHEHUS CBAPKU
OymyT 0OHAPY)KEHBI:

a) MEepeXor IPOBOJAa HAPYKHOTO TTOBHBA MM HapyIICHHE CBapKH IPH Ieperude COoeTMHEHHBIX
IIPOBOJIOB;

0) ycamouHasi paKOBHHA B MECTE CBapKH IyOuHOMU Oosiee 1/3 nuameTpa mpoBoa.

6. UcnbiTaHMe NPOXOJHBIX U30JISITOPOB.

IIpousBonutcs B coorBercTBUM C 1.8.34.

1.8.28. Cyxue mokoozpanuuusaroujue peakmopul

1. U3mMepeHne cONPOTUBJIEHHUA H30JISIIIMU 0O0MOTOK OTHOCHTEIbHO 00JITOB KpenJieHus.

[IpousBomuTcs MeraoMMeTpoM Ha Hampspkenue 2,5 kB. CompoTuBiieHHe H30JISIUH TOHKHO OBITh
e menee 0,5 MOwm.

2. HcnblTaHue ONOPHOM  M30JSIIMM  PEaKTOPOB  MNOBBINICHHBIM  HATPSKEHHEM
NMPOMBIIIJIEHHOIH YaCcTOTHI.

HcnbiTaTensHoe HaNpspKEHUE ONOPHON M30JISIIUH TOJHOCTBIO COOPAaHHOTO peakTopa MPHHUMASTCS
coriacHo Taou. 1.8.24.

IIponomKUTEeNbHOCTh NPUIIOKEHUSI HOPMUPOBAHHOTO HCIIBITATEIBHOIO HAIPSXKEHUS 1 MUH.

HcnbiTanue ONOPHOM M30JALMM CyXUX PEAKTOPOB IOBBIILECHHBIM HAlPSKECHUEM ITPOMBIIITICHHON
YacCTOThI MOXET MPOU3BOAUTHECA COBMECTHO C M30JIATOpAMU OUIMHOBKH STYCHKU.

1.8.29. dnekmpoghunompeol

1. A3mepeHue conpoTUBIEHUS H30JSIIMA 0OMOTOK TPaHc(opMaTopa arperata NUTAHUs.

ComnpoTuBieHHE U30JAIUH 00MOTOK HanpspkeHueM 380/220 B ¢ mocoeAMHEHHBIMA K HAM TICTIIMU
JIOJDKHO OBITH He MeHee 1 MOwm.

CorpoTuBiieHHEe U30JSIIMK OOMOTOK BBICOKOTO HAIPSDKEHHUS! He JOJDKHO ObITh HIke S0 MOM npu
temneparype 25°C wim He T0DKHO OBITh MeHee 70 % 3HadeHws, yKa3aHHOTO B ITACHIOPTE arperara.

2. UcnbiTanne n3ossinnu nenei 380/220 B arperata nuranus.

VcnpiTanne M30NAIMH TPOU3BOAMTCS HampsbkeHueMm 2 kB wactortoit 50 I'm B Teuenme 1 mumH.
OnemeHTHl, paboTtatomue npu HanpspkeHuH 60 B 1 HKe, TOMKHBI OBITh OTKIIFOYCHEL.

3. U3mepeHne cONMPOTUBJIEHUS] 30U Ka0eJisl BLICOKOT0 HATIPSIKEHUSI.

ComnpoTuBiieHHE H30JIALUY, U3MEPSHHOE MEraoMMeTpoM Ha HampspkeHue 2500 B, He 1omkHO OBITh
menee 10 MOwm.

4. UcnbiTaHue U30JSIIUM Kalesisi BLICOKOTO HANPSIsKeHUS.

HcnbiTanue npou3BoAuTCs HanpsbkeHueM 75 kB moctostHHOTO Toka B TeueHune 30 MuH.

5. UcnbiTanus TpancGopMaTOPHOro MacJja.

[IpenensHO mOMycTUMBIC 3HAYCHUS IPOOMBHOTO HANpPsDKEHH Macia: 1o 3anuBka — 40 kB, mocie
— 35 kB. B Maciie He H0KHO coiep KaThes CIEeI0B BOJIbI.

6. [IpoBepka uCPaBHOCTH 3a3eMJICHUS IJIEMEHTOB 000PY/10BaHUsI.

[IpousBonuTCsa MpoBepKa HAJSKHOCTH KPEIUICHHS 3a3eMIISIOMINX IPOBOJIHUKOB K 3a3€MIIUTEIIO U
CIEIYIOMUM 3JCMEHTaM OOOPYIOBAaHHS: OCAJAUTCIFHBIM 3JICKTPOJAM, MOJOKUTEIFHOMY TOIIOCY
arperata MUTaHUS, KOPIYCY 3JCKTPO(UIBTPa, KOPIycaM TpaHC(HOpPMATOpPOB M 3JIEKTPOJABUTATEINCH,
OCHOBAHHMIO TIEpeKIrodarTesieil, kapkacaM NaHeleld W IIUTOB YIPABJICHUS, KOXKyXaM KaOelsi BBICOKOTO
HATIPSDKCHUS, JIIOKaM JIa30B, JABEPKaM HM30JITOPHBIX KOPOOOK, KOpoOKaM KabelbHBIX My(dT, (hiaHIiam
M30JIATOPOB U IPYTUM METAIUTMYECKUM KOHCTPYKIHSM COTJIACHO MPOCKTY.

7. IIpoBepka COMPOTHBIICHUS 3a3EMIIIONINX YCTPOHCTB.

ConpoTHBIIEHHE 3a3eMJIUTENsI HE JOJDKHO mpeBbliaTh 4 OM, a CONMPOTUBICHHE 3a3€MIISIOIINX
MPOBOTHMKOB (MEXy KOHTYPOM 3a3eMJICHHUS U JCTAILI0 000pYIOBaHUS, MOJICKAIICH 3a3eMJICHUIO)
— 0,1 Om.

8. CHATHE BOJIbTAMIICPHBIX XapaKTEPHCTHK.

BonbrammepHble XapaKTEpPUCTHKH AIIEKTPOOMIBTpa (3aBHCHMOCTh TOKa KOPOHBI TIIOJNEH OT
MIPUJIOKEHHOTO HANPsDKEHUS) CHUMAIOTCS Ha BO3IyXE M JBIMOBOM ra3c COTJIACHO YKa3aHHUSIM TaOll.
1.8.26.



Tabnuya 1.8.26

Ykazanun no cnamuio xapaxmepucmux 31eKmpopuibmpos

HUcnbiryemslit [Mopsmok CHATHS BONBTAMIIEPHBIX XapaKTepUCTHK | TpeOoBaHM K pe3ynbTaTaM
00BeKT HCIIBITaHUI
1. Kaxpnoe mnone|Bonbramnepnass xapaktepucTuka cHuMmaercs npu|[lpoOuBHOe HanpspkeHHe Ha
Ha BO3yX¢ IUIaBHOM IMOBBIICHHUUW HAMPAXKCHUA C HHTEPBAJIAMMU [DJICKTPOAAX HOJIKHO OBITH HE
U3MEHEHUS TOKOBOM Harpy3Ku 5-10 %|meHee 40 kB npu
HOMHH&IBHOTO  3HA4YEeHUs] [0 IPeAnpoOOHHOro|HOMHHAILHOM TOKE KOPOHBI
ypoBHs. OHa CHHMaeTcsi TMIpM BKIIOUCHHBIX B|B TeueHHE 15 MUH
HETIPEphIBHYI0 paboTy MeXaHW3MaX BCTPSXHUBAHUS
ANEKTPOAOB U JBIMOCOCAX
2. Bcee T10J151 Toxe XapaKkTEpUCTUKH, CHSTHIE B
ANEKTPOGUIBTPa Hayaje W KoHue 24 d
Ha BO3/IyXe WCTIBITAaHUSI ~ HE  JOJDKHBI
OTIIMYaThCS APYr OT Apyra
Oosiee yem Ha 10 %
3. Bce mnona|BonprammepHas XapaKTEepUCTHKAa CHHUMAeTCsl IpH|XapaKTepUCTUKH, CHATHIE B
3NMEeKTPOGUIBTPA  |TJITABHOM IOBBILLIEHUHA HAIPsKCHUS Jo|Havyajge W KOHIE 72 d
Ha JBIMOBOM Ta3e |MpeanpoOOHHOro ypoBHS (BOCXOASINAs BETBb) C|HCHBITAHWS HE  JOJDKHEI

MHTEpBAIAMH M3MEHEHUSI TOKOBOM Harpy3ku 5-10 %
HOMUHAJIBHOTO 3HAYEHMsI U IPU IIaBHOM CHIKEHUH
HanpsDKeHUsl (HUCXOASIAsh BETBb) C TEMH JKe
UHTEpBaJIaMH TOKOBOH Harpy3ku. OHa CHHMaeTcs
IIpM HOMMHAJIBHOW IIApOBOM Harpys3ke KoTjia u
BKIIFOUCHHBIX B HENPEPBIBHYIO Pa0bOTy MEXaHHU3Max
BCTPSAXHMBAHUS JIEKTPOIOB

OTJIMYATBhCS JAPYr OT Apyra
oosee yem Ha 10 %

Konpencaropst

HUCIBITBIBAOTCA I10 IIII.

1.8.30. Konoencamopui

JUIA TIOBBIIIEHUS Kod((uIlMeHnTa MOUIHOCTH HampsDKCHHEM Hioke |

1, 4, 5; xoHmeHcaTtopbl Al TOBBILIEHUS

kB
KO3 UIEeHTa MOIIHOCTH

HanpspkeHueM | KB ¥ BBIIIE HCIBITBIBAIOTCS 110 MII. 1, 2, 4, 5; KOHICHCATOPHI CBSI3H, 0TOOPa MOITHOCTH

U JCIUTCIIbHBIC KOHJACHCATOPLI

HCOBITBIBAIOTCS IO I 1-4;

KOHACHCATOPbI

JUIsL 3allATBI  OT

MIepeHanpsHKEHUH U KOHAEHCATOPHI MTPOA0JIEHOW KOMITEHCALMH UCTIBITBHIBAOTCA 1o . 1, 2, 4, 5.

Tabauya 1.8.27

Jonycmumoe uzmeHnenue eMKoCmu KOHOeHCAmMopa

HOHYCTHMOC HN3MCHCHUC H3M€p€HHOI>i

HaumenoBanue €MKOCTHU KOHJIEHCATOpa OTHOCUTEIHHO
MIACIIOPTHOTO 3Ha4eHus, %
Konzencarops cBsizu 0TOOpa MOIIHOCTH ¥ JCITUTEIHHEIC +5
Konnencaropsl  anst  TOBBIIEHHS KO3 ¢HUIMeHTa +5
MOIITHOCTH U KOH/AEHCATOPBI, UCTIOJIb3YEMBbIE IS 3aL[UThI
OT NepeHanpsHKEeHUs
Konnencarops! mpogoasHONH KOMITEHCAITUT +5
-10

1. M3Mepenne conpoTHUBJICHUS M30JISILIMU.

[IpousBonuTcs MeraomMmerpoM Ha HampsbkeHune 2,5 kB. CompoTuBieHHE H30JAIUU MEXIY
BBIBOJJAMH M OTHOCHTENIBHO KOPITyca KOHIEHCATOPA.

2. N3mepeHne eMKOCTH.

IIpouzBomutcss mpu Ttemmeparype 15-35°C. H3MmepeHHass €MKOCTh JIOJDKHA COOTBETCTBOBATH
MACIOPTHBIM JAaHHBIM C YY9€TOM IIOTPEIIHOCTH H3MEPEHHS ¥ IPUBEACHHBIX B Tabnuie 1.8.27 nomyckos.




3. I3MepeHHe TaHTeHca YIJ1a AUIIEKTPUYECKUX MOTEPbh.

W3mepeHne mpoW3BOAWTCS HAa KOHACHCATOpaX CBSA3M, KOHJICHCATOpaX OTOOpa MOIIHOCTH |
KOHJICHCATOpaX JCIUTEIICH HAPsHKCHUSL.

W3smepentoe 3Hayenue tg O He A0/oKHO npeBbimath 0,3 % (nmpu Temneparype 20 °C).

4. UcnbiTaHue NOBbIIIEHHBIM HANIPSIZKEHH EM.

HcnpIThIBaCTCS U30JIAIMS OTHOCUTEIBHO KOPITyCa MPY 3aKOPOUYCHHBIX BBIBOJIAX KOHICHCATOPA.

3HauYCHUE W TPOIODKUTECIBHOCTD HPHIIOKEHHS HCIBITATSIBHOIO HANPSIKCHUS PErIaMEHTHPYETCS
3aBOJICKHMH HHCTPYKIHSMH.

HcnrpiTatenpHple  HANpsDKEHUS MPOMBIIIICHHOW YaCTOTHI IS Pa3iMYHBIX KOHICHCATOPOB
TIPUBEICHEI HUKE:

KongeHcarops! A1 MOBBIICHUS KO GHIIMEHTa MOIITHOCTH HcnbiTaTrensHoe HanpsbxkeHue, kB
C HOMUHAJIbHBIM HalpsbKeHueM, KB
0,22 2,1
038 2,1
0,5 2,1
1,05 4,3
3,15 15,8
6,3 223
10,5 30,0
Konaencarops! 1u1s1 3aIIUTHL OT NEPEHANPSHKEHUS TUIIA
CMM-20/3-0,107 22,5
KM2-10,5-24 22,5-25,0

VcnpiTaHusl HampshKeHHEM INPOMBINIICHHOW YacTOTHI MOTYT OBITh 3aMEHEHBI OJHOMHHYTHBIM
UCIIBITAHHEM BBIMPSIMICHHBIM HANPSHKCHUEM YIBOCHHOTO 3HAYCHHS MO OTHOIICHUIO K YKa3aHHBIM
UCTIBITATEIEHBIM HaNPSHKEHUSIM.

5. UcnibiTaHue 6aTapen KOHAEHCATOPOB TPEXKPATHBIM BKJIIOYEHHEM.

[TponsBoanTcs BKIIOYEHHEM Ha HOMHHAIBHOE HANPSHKEHHE C KOHTPOJIEM 3HAYeHMH TOKOB IO
Kaxao# (aze. Toku B pa3nmuuHbIxX (azax JOMMHKHBI OTIMYATHCS OJMH OT APYroro He 6omnee yeM Ha 5%.

1.8.31. Benmunbhbie pazpaoHuKu u 0ZpaAHUYUmMENU NePeHANPAINCEHUTL ™

* HWcnprranust OITH, He yka3aHHBIX B HACTOALIEM pasfeiie, CIeIyeT MPOBOAWTh B COOTBETCTBUH C
HMHCTPYKIIMEH 10 SKCIUTyaTalluy 3aBOAa-U3rOTOBUTEIIS.

1. U3mMepeHne cONPOTUBJIEHHUSA Pa3PSIIHUKOB M OTPAHMYHUTeJIeill mepeHanpssKeHus.
H3mepenue npoBoauTCs:

Ha paspsgaukax W OIIH ¢ HOMUHAIBHBIM HampspKeHHeM MeHee 3 kKB — MeraoMMeTrpoM Ha
Hanpspkenue 1000 B;
Ha pazpsauukax v OIIH ¢ HOMuHaIbHBIM HampsokeHueMm 3 KB W Bbllle — MEraoMMeTpoM Ha

Hanpsokenue 2500 B;

Cormporusnenue paspsaaukoB PBH, PBIIL, PBO, CZ nomxno 06Tk He MeHee 1000 MOwm.

ComnpoTuBiieHHE 3JIeMEHTOB pa3psiaHiukoB PBC 10/mKHO COOTBETCTBOBATh TPEOOBAHUSAM 3aBOACKOM
HHCTPYKITUH.

Comporusnenue meMeHToB paspsaankos PBM, PBPJI, PBMI', PBMK nomxHO cOOTBETCTBOBATH
3HAYCHUSM, YKa3aHHBIM B TaOmuie 1.8.28.

ConpoTHUBIIEHHE OTpaHUUUTEIIEH NEPEeHANPSKEHUH ¢ HOMUHAIBHBIM HanpsbkeHueM 110 kB u Beime
nokHO ObITh He Menee 3000 MOM u He MOJDKHO OTiHMYarhes Oonee yem Ha +30 % OT JaHHBIX,
MIPUBEICHHBIX B MACIIOpPTE.

CompoTuBIEHHE H30JMIUN H30JMPYIOIINX OCHOBAaHHWH Ppa3psAHUKOB C  PETUCTPATOpaMHu
cpabaTbIBaHUsI H3MepsieTcss MeraoMMeTpoMm Ha HampspkeHme 2500 B. 3HaueHme W3MEpeHHOTO
COTIPOTHUBIICHUSI U3OJISAIHHN JOJDKHO OBITH He MeHee 1 MOw.

ConpoTHUBIIEHHE OTrpaHUYMTENEH NepeHaNpsHKEHU ¢ HOMUHAIBHBIM HampsbkeHuem 1o 3 kB
JIOJDKHO OBITH HEe MeHee 1000 MOwm.

3nauenue conpomuenenuii 6eHMUILHBIX PAIPAOHUKOS

Tun paspsigHUKa WU 3JIEMEHTA | Conporusienne, MOm




HE MeHee He bostee
PBM-3 15 40
PBM-6 100 250
PBM-10 170 450
PBM-15 600 2000
PBM-20 1000 10000
OnemeHT pa3pagauka PBMIT
110M 400 2500
150M 400 2500
220M 400 2500
330M 400 2500
400 400 2500
500 400 2500
OcuoBHo#t 3nemenT pa3psaanka PBMK-330, 500 150 500
BentunbHbii s5emenT paspsaauka PBMK-330, 500 0,010 0,035
HckpoBoii anemedt pazpsaauka PBMK-330, 500 600 1000
OnemenT pazpsaauka PBMK-750M 1300 7000
Onement paspsaanka PBMK-1150 (mpu temmeparype He MeHee 2000 8000
10 °C B cyxymo morojy)

ConpoTUBIICHUE OTPaHUYMTENICH TNEPCHANPSIKCHUS C HOMHHAIBHBIM HampsbkeHuem 3-35 kB
JIOJDKHO COOTBETCTBOBATH TPEOOBAHMAM HHCTPYKIUH 3aBOJIOB-H3TOTOBUTEICH.

ConpoTHBIICHNE OTPaHUYUTENICH TIepeHaNPsDKEHUH ¢ HOMHHAIBHBIM HanpsokeHueM 110 kB u Beime
nomkHo ObiTe He MeHee 3000 MOM u He DOJDKHO oTiiMdarhkes Oojiee yeM Ha +30 % OT JaHHBIX,
MIPUBEACHHBIX B TIACIIOPTE.

2. H3MmepeHHe TOKa TPOBOAMMOCTH BEHTHJIbHBIX PAa3PATHHKOB TPH BbLINPIMJIEHHOM
HANPSIZKEHU .

H3MepeHne mpoBOTUTCSA Y PA3PSAHUKOB C IIYHTUPYIOIIUME COMPOTHBICHUSMU. [Ipu OTCYyTCTBHU
yKa3aHHﬁ 3aBOHOB—H3FOTOBI/ITeﬂeﬁ TOKH ITPOBOAUMOCTH HOJLKHBI COOTBETCTBOBATH MNMPHUBEACHHBIM B

Tabum. 1.8.29.
Tabauya 1.8.29

,ZIonycmuMbte mokKku npoeodwnocmu 88”muﬂbliblxpa3p}l01'lul(0€
npu 6blNPAMIECHHOM HARPAIICEHUU

HcnertarensHoe ToK IpOBOIMMOCTH ITPU TEMIIEpAType
Tun paspsaHUKa WU JJIeMEHTa BEITIPSIMIICHHOE pazpsinHuka 20°C, MKA
HarpsbkeHue, KB HEe MeHee He Ooitee

PBC-15 16 200 340
PBC-20 20 200 340
PBC-33 32 450 620
PBC-35 32 200 340
PBM-3 4 380 450
PBM-6 6 120 220
PBM-10 10 200 280
PBM-15 18 500 700
PBM-20 28 500 700
PBD-25M 28 400 650
PBMD-25 32 450 600
PBP/-3 3 30 &5
PBPI-6 6 30 85
PBP/I-10 10 30 85
OnemenT pa3psiqarka PBMI - 110 M, 30 1000 1350
150 M, 220 M, 330 M, 400, 500
OCHOBHOI ~ 27€MEHT  pa3psAHUKA 18 1000 1350
PBMK-330, 500
VckpoBoif  smeMeHT  pa3psaHHKa 28 900 1300




PBMK-330, 500

OnemenT paspsyganka PBMK-750 M 64 220 330

OnemenT pa3psganka PBMK- 1150 64 180 320

Ilpumeuanue. Jna npuBeneHus TOKOB IPOBOAUMOCTH pa3psIHUKOB K Temmeparype + 20°C cienyer BHeCTH
nonpasky, paBHylo 3 % Ha kaxzaele 10 rpagycoB oTkioHeHMs (mpu Temmepartype Oombine 20°C mompaBka
OTpHIIaTEIbHAs).

3. U3mepeHne TOKAa NPOBOAUMOCTH OrPAaHMYUTeE/IeH NepeHanpsisKeHu .

W3mepeHne Toka MpOBOJMMOCTH OTPaHHUYHTENCH TIEpEeHANPSHKCHUH PON3BOJUTCS:

—JI1s1 orpaHNuKTeNel Kiacca HarpspkeHust 3-110 kB npu npuioskeHny HauOONBIIEro JUIMTEIbHO
JIOITYCTUMOTO (pa3HOTO HAPSHKEHNS;

— sl orpaHuuMTeNnel kimacca Hampspkenus 150, 220, 330, 500 kB npu Hanpsoxkennu 100 xB
gacToTsl 50 I'm.

IIpenenbHble 3HaYeHNA TOKOB ITpoBoanMocTy OITH 1omKHBI COOTBETCTBOBATH HHCTPYKIINH 3aBOA-
N3TOTOBHTEIS.

4. IIpoBepka 3J1eMeHTOB, BXOASIIMX B KOMILIEKT NPHCIOCO0JIeHUs 1JIsl M3MepeHHsl ToKa
NMPOBOANMOCTH OTPAHMYHUTEJIS IepeHANIPSAKeHNI M0 padounM HaNpPsKeHHeM.

IIpoBepka 3neKTprUUECKON IPOUHOCTH U30IUPOBAHHOIO BBIBOJA MIPOU3BOJUTCSA AJISl OTpaHUUYUTENIEH
OITH-0330 u 500 kB nepen BBOJIOM B 3KCILTyaTaIHIo.

[IpoBepka NMpPOM3BOMUTCS MPU ILIABHOM MojabeMe HampspkeHus yactotbl 50 I'm mo 10 xB 0Ge3
BBIJICP)KKU BPEMEHH.

[IpoBepka anekrpraeckoit mpounocT m3onaropa ODP-10-750 nponsBoantcst HanpshxeHneM 24 kB
gactoThl 50 't B Teuenue 1MuH.

W3MmepeHne Toka MpOBOJUMOCTH 3alIUTHOTO PE3UCTOpa MPOU3BOAUTCA Npu HamnpsbkeHuu 0,75 kB
yactoTsl 50 ['11. 3HaueHne ToKa JOKHO HaXOUThes B penenax 1,8-4,0 MA.

1.8.32. Tpyouamewie paspaonuxu

1. IIpoBepka cOCTOSTHUS MOBEPXHOCTH Pa3pSAHUKA.

[TpousBoauTCs MyTEM OCMOTpA MEPes YCTAaHOBKOM pas3psiIHUKA Ha ornopy. HapykHas moBepXHOCTh
pa3psIHUKA HE TOJDKHA UMETh TPELMH U OTCIOCHHI.

2. U3MepeHHe BHELIHET0 HCKPOBOI0 MIPOMEKYTKA.

[TpousBoanTCsl Ha ONOpE YCTAaHOBKM pa3psaHUKa. VICKpOBOH MPOMEXKYTOK HE JOJDKEH OTINYATHCS
OT 33JJaHHOTO.

3. IlpoBepka pacnoJio:KeHHsl 30H BbIXJIONA.

IIpousBoauTcss mocie YCTaHOBKM pPa3psAAHUKOB. 30HBI BBIXJIONA HE [OIDKHBI IEPECEKaTbCsl U
OXBaThIBaTh 3JIEMEHTHl KOHCTPYKIMH ¥ TIPOBOJOB, HMCIOMIMX TIOTEHIWA, OTJIHYAIOUIMHCS OT
MOTEHIMATIa OTKPHITOTO KOHIIA Pa3psaHUKa.

1.8.33. IIpedoxpanumenu, npedoxpanumenu-pazbeounumenu Hanpaxcenuem eviute 1 kB

1. HcnpiTaHne OMOPHOW W30JAAUMM NPpeAOXpaHUTeNell NOBBINIEHHBIM HaINpPsKeHHEM
NMPOMBIIIJIEHHOH YaCcTOTHI.

HcnbiTarensHoe HaNPsDKEHUE yCTaHABIMBAETCS cortacHo Taou. 1.8.24.

HpOI[OH)KI/ITeJ'[BHOCTI) MPUIOKEHUS HOPMHUPOBAHHOI'O MCIBITATCILHOI'O HAIIPAKCHUA 1 MwuH.
HcnbiTaHue ONMOpHOW H3O0NALMMU MPEJOXPAHUTEICH MOBBIIICHHBIM HAMNPSXKEHUEM MPOMBIIICHHON
YaCTOTHI MOKET MPOU3BOIUTHCS COBMECTHO C UCTIBITAHUEM U30JIITOPOB OITHHOBKH SUCHKH.

2. [IpoBepka HeJIOCTH MIABKMX BCTABOK U TOKOOTPAHNYHBAIOLIUX Pe3HCTOPOB.

IIposepsitores:

OMMETPOM — IEJIOCTHOCTH IJIABKOH BCTABKU;

BH3YaJIbHO — HAJIMYHE MAPKUPOBKU HA ATPOHE W COOTBETCTBHE TOKA IPOEKTHBIM JaHHBIM.

3. MH3mepeHme CcONpOTHBJICHUS IOCTOSHHOMY TOKY TOKOBeAylllell 4YacTH NaTpoOHA
MpeAoXPaAHHUTeIA-Pa3beTHHUTEIS.

W3MmepeHHOE 3HAYEHUE COMPOTUBICHHUS JODKHO COOTBETCTBOBAaTh 3HAYCHHIO, YKa3aHHOMY
3aBOJOM-HU3TOTOBHUTENIEM.

4. MWM3MepeHHe KOHTAKTHOIO0 HAKaTHA B Pa3beMHbIX KOHTAKTAaX NpeI0XpaHUTesI-
pa3beMHUTE.




N3mepeHHOE 3HAaueHHE KOHTAKTHOIO Ha)KaTusl JOJDKHO COOTBETCTBOBATH YKA3aHHBIM 3aBOJOM-
HU3rOTOBUTEIIEM.

5. IIpoBepka cOCTOSAHHS AYTOraCHTEJIBLHON YaCTH NATPOHA NPEJOXPAHUTE/ISI-Pa3beIUHATEIS.

M3mepsercs BHYTPEHHUM JuaMeTp JAyroracuTENIbHOM 4acTh IaTpOHA  IPEJOXPAHUTEIIS-
pa3beIUHNATEIS.

6. IlpoBepka padoThI NpeAOXpPAHUTEIS-Pa3beJUHATEIS.

BeimonzsaeTcs 5 LMKIOB omepanuil BKIIOYEHUS M OTKIIOYEHHS MPEJOXpPaHUTENA-Pa3beIUHUTEIS.
BeinonHeHe Kax10i onepanuy J0JKHO ObITh YCIICITHBIM C EPBOH HOIBITKH.

1.8.34. Beoowt u npoxoousie uzonamopul

1. A3mepeHue conpoTHBIEHUSA H30JISILMHU.

[Ipom3BoanTCS MEraoMMeTpOM Ha HarpspkeHue 2,5 KB y BBOJOB ¢ OyMakHO-MACIISTHOM M30JIsIrei.
W3mepsieTcst CONPOTHBIICHUE U30JISIINY U3MEPUTENBHON U TocieHel 0OKIIaJ0K BBOOB OTHOCHTENEHO
COCIMHUTENBHOM BTYIKH. CONPOTHBIICHNE H30JISIIUH JOJDKHO ObITh He MeHee 1000 MOwm.

2. Ni3mepeHne tg O U eMKOCTH U30JIALHUY.

[pousBoauTcs n3mepeHue tg O U eMKOCTH U3OJISALHH:

— OCHOBHOI M30JI1LIMH BBOJIOB NpH HanpspkeHuu 10 kB;

— w30y u3MeputenbHoro kouaeHcaropa [IMH (C,) w/unu nocneanux cnoeB uzonsiuu (Cs)
[P HallpsbKEeHUU S5 kB .

[penenbHble 3HaueHus tg O npuBeneHsl B Ta0u. 1.8.30.

IIpenenbHoe yBeNIMYEHHE EMKOCTM OCHOBHOM M30JSIIMU  CcOCTaBisgeT 5 % OTHOCUTENIBHO
HU3MEPEHHOH! Ha 3aBOJIe-U3rOTOBUTEIIE.

Hopmupyrorcs 3HayeHus tg O, nmpuBeneHHble k Temmneparype 20°C. IlpuBeneHue npou3BOJHUTCS B
COOTBETCTBUM C MHCTPYKLHKEH 10 SKCILTyaTalluu BBOJA.

Tabauya 1.8.30

Hpeoenvuvie 3nauenus tg O

[MpenensHble 3HaueHus tg O, %, 1S BBOJIOB
Tumn 1 30Ha U30JISILMK BBOJIA HOMHUHAJIBHBIM HalpshKeHHeM, KB
35 110-150 220 330-750
BymaxkHO-MacIsiHAs. M30JISIIIUS BBOJIA: OCHOBHAS
uzossinus (C;) u m3omnsius kouaercaropa [TUH (C,); - 0,7 0,6 0,6
nocneaaue cyiou u3osmn (C,); - 1,2 1,0 0,8
TBepras u30ms1Ks BBOJA C MAaCIISIHBIM 3aIl0JIHEHUEM, 1,0 1,0 - -
ocHoBHas uzosnus (C;)
BymaxxHo-0akenuroBas U30/AMsL  BBOJA c 3,0 - - -
MAaCTHYHBIM 3amnoJHeHneM: ocHOBHas u3ousiuus (C;)

3. UcnbiTaHue NOBBINIEHHBIM HANIPSIZKEHHEM NMPOMBINIJIEHHON YaCTOTHI.

I/IC]'ILITaHI/Ie SIBJISACTCS 06H3aTeJ'H)HI>IM JJIs1 BBOOOB U HpOXO}IHBIX I/I3OH${T0pOB Ha HanpsmceHHe o 35
kB.

HcnrpiTarensHoe HapspDKEHUE U MPOXOTHBIX H3OJSATOPOB M BBOJAOB, HCIBITBIBAEMBIX OTIEIBHO
WM TIOCIIC YCTAHOBKH B PACIPECITUTEIHFHOM YCTPOICTBE, MPHHUMACTCS corilacHo Taom. 1.8.31.

HcnpiTanue BBOJOB, YCTAHOBJCHHBIX Ha CHIIOBBIX TpaHc(opMaTopax, CleAyeT IpPOH3BOIUTH
COBMECTHO C UCIIBITAHHEM OOMOTOK 110 HOPMaM, IIPHUHSATHIM JJISl CHJIOBBIX TPaHC(HOPMATOPOB (CM. TabJI.
1.8.12.).

[IpomomKUTENEHOCTE MPHIIOKEHHS HOPMHUPOBAHHOTO MCIBITATEIHHOTO HAPSHKEHUS UL BBOJOB U
MIPOXOHBIX H30JATOPOB | MUH.

BBox cuuTaercs BBIICPKABIINM FKCIBITAHWE, €CIM MpPH OSTOM HE HAONIONAIOCH TPOOOS,
MEePEKPBITHS, CKOJIB3SIINX Pa3psiioB U YACTUYHBIX Pa3psioB B Macie (Y MaclOHAIIOJIHEHHBIX BBOJOB),
BBIJICIICHUI T'a3a, a TAKXKE CCJIM MOCIIC HCIIBITAaHKUS He 00HAPYKEHO MECTHOT'O TeperpeBa U30ISIHU.

Tabauya 1.8.31




Hcnvimamenwvnoe HanpAadcenue npomwumeunoﬁ uacmomel 660006 U npoxodnblx U301amopos

HcnpiTarenbHoe HANpsHKEHNUE
KepaMU4ecKue anmapaTrHbie BBOJIBI U arnmapaTtHbie BBOJIBI U
Homunansaoe
nanpsxenme, KB H30JIATOPEI, Hpoxoanle H30JIATOPHI S HpOXOZ[HBEe PIBOJIHTOpLIUC
HCITBITBIBACMbIE OCHOBHOH KepaMHUYECKON OCHOBHO 0aKeIMTOBOM
OTJICIbHO HIIH JKHJIKOM M30JIIHeH H30JIAIICH
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

4. IlpoBepka KavyecTBA YNJIOTHEHUIl BBOJAOB.

[IpousBoauTCS AT HETEPMETHYHBIX MacIIOHATIOMHEHHBIX BBOMIOB HampspkeHHeM 110 kB u Bhime ¢
OYMa)XHO-MACJISTHOM HM3OJIAIMEH IyTeM CO3JaHdus B HHUX W30BITOYHOrO namieHus Macia 0,1 MIla.
[ponomxurensHOCTh UcnbiTanus 30 MuH. [Ipy UCTIBITAHUY HE JOJKHO HAONIONATHCS MPU3HAKOB TEYU
Macia. JlomyctuMoe CHKEHHE JJaBJICHUS 3a BpeMsl UCTIbITaHuil He 6oree 5 %.

5. UcnbiTanne TpaHcGOPMATOPHOI0 MACJIA U3 MACJIOHANIOJHEHHBIX BBO/IOB.

IIpou3BoanTCS UCTIBITaHUE 3aJIUTOrO Macia 1o Moka3aTesnsm nm. 1-6 tadm. 1.8.33.

Yy TEPMETUYHBIX BBOJOB UCIBITAHHUE Macjia HE IPOU3BOANUTCA.

1.8.35. Iloosecnule u onopHwle uzonamopsl

JJi1 OTIOPHO-CTEPIKHEBBIX H30JSITOPOB HCHBITAHUE MOBBIIMICHHBIM HANPSKCHUEM MPOMBIILICHHOM
YacTOThI HE 00s13aTEIbHO.

DNEKTPUUECKNE UCTIBITAHMSI CTEKIISTHHBIX MTOJBECHBIX HU30JIATOPOB HEe Mpou3BoAATCsA. KOHTposs ux
COCTOSIHUS OCYIIECTBIISIETCS ITyTEM BHEITHETO OCMOTpA.

1. A3mepeHue conpoTUBIEHUS U30JISIIIMU MOABECHBIX H MHOT03JIEMEHTHBIX U30JISTOPOB.

[Ipou3BoanTCS MEraOMMETPOM Ha HampsDKeHHe 2,5 KB TONBKO IpH MON0XKUTENBHBIX TEMITEpaTypax
OKpYy’Karomero Bo3ayxa. [IpoBepky H30JATOPOB CIIEAYET MPOWU3BOAUTH HETOCPEACTBCHHO IEpeN HX
YCTaHOBKOH B paclpeIeNUTeIbHBIX YCTPOWCTBAX M HA JHMHUAX 3JeKTporepenadn. ConmpoTHBICHUE
M30JAIUA  KaXIIOTO MOJABECHOr0 (appopoBOro H30JsATOpa WIM KKIOTO DIEMEHTa IITHIPEBOrO
n30JsITOpa J0IKHO ObITh He MeHee 300 MOwm.

2. UcnbITaHue NOBBIIIEHHBIM HANIPSIZKEHHEM NPOMBIILILJICHHO YaCTOThI:

a) OTMOPHBIX OJHOXJIEMEHTHBIX H30IATOPOB. [T M30IATOPOB BHYTPCHHEH M HapyXHOH YCTaHOBOK
3HAYCHUS HCIBITATEIIHHOTO HATIPSHKEHUS MPUBOAATCS B Tabm. 1.8.32;

0) OIIOPHBIX MHOTO3JIEMEHTHBIX U MOJBECHBIX H30JIATOPOB. BHOBE yCTaHABIMBACMEIC IITHIPEBBIC U
IIOABCCHBIC I/I3OJ'IHTOPI)I cneuyeT HUCIIBIThIBATH HaHpﬂ)KeHl/IeM 50 KB, HpMKﬂaﬂbIBaeMLIM K Ka)K[lOMy
3JIEMEHTY u30JsITopa. JlomyckaeTcs He IPON3BOAUTh UCTIBITAHKE TTOABECHBIX U30JIATOPOB.

Tabauya 1.8.32

Hcnvimamenwvnoe HanpAyiceHue OnopHvlx 00H0IIEMEHMHbBIX Uu3oasamopoe

HcnpiTarensHoe HanpspkeHue, KB, U1 HOMUHAIBHOTO
HcnpiTyemble H3019TOPbI HAaIpsHKSHUsI JJIEKTPOYCTaHOBKH, KB
3 6 10 15 20 35
M3onsTopsl, HCIBITHIBAEMBIE 25 32 42 57 68 100
OTZENBHO
W3onaropsl, YCTaHOBICHHBIE B 24 32 42 55 65 95
LeMsIX IIHH U annapaToB

I[HI/ITGJ'IBHOCTL TPUIIOKCHUA HOPMUPOBAHHOI'O UCTIBITATCIIbHOI'O HAIIPAKCHUS - 1 MuH.

1.8.36. Tpaucgpopmamopnoe macno




1. Anayqm3 MacJia nmepef 3a/1MBKOii B 000pyaoBaHue.
Kaxnas maptust cBeero, MOCTYNHBIIETO C 3aBoja TPaHC(OPMATOPHOIO Maciia JIOJDKHA Iepes
3aJIMBKOW B 000pYZOBaHHUE ITO/IBEPIraThCsl OJHOKPATHBIM MCIBITAHUAM MO [TOKa3aTeNsIM, IPUBEJCHHBIM
B Tabn. 1.8.33. 3HayeHus mokaszaresnei, MOJyYCHHbIE IIPH HCIIBITAHUSX, JOJDKHBI OBITH HE XYXKe

MIPUBEICHHBIX B TaOIHIIE.

2. AHa;Iu3 Maciia nepe/ BKJIOYEeHHeM 000py10BaHUsI.
Macmo, ororpaemMoe w3 000PYIOBaHHUS IIEPE]T €ro BKIFOUSCHHEM TI0J] HANPSHKCHUEM TTOCIIC MOHTaXa,
MOJIBEPraeTCsl COKPAICHHOMY aHalu3y B 0O0bEMe, YKa3aHHOM B COOTBETCTBYIOIIMX maparpadax
JIaHHOM TJIaBbl M YKa3aHUSIM 3aBOJIOB-U3TOTOBUTENEH.

Tabauya 1.8.33

Ilpedensno donycmumole 3Hauenus noKazameneii KA4ecmea Mpancehopmamoprnozo macia

Iloxa3aTens kadecTBa Macia 1 HOMCD CTaHdapTa
Ha MCTO/ UCIIBITaAaHUA

Caexee cyxoe Macio
nepes 3aJIUBKOM B

Macino HEMOCPCACTBCHHO
I10CJIC 3aJIMBKH B

T'OCT 6356-75 °C, He HIXE

000pyIOBaHHE 000pyI0BaHHE
1. IIpobusnoe Hampspkenue mo 'OCT 6581-75,
(xB) HE MeHee, 3TeKTpo0odopyI0BaHHE:
10 15 kB BKIIOUNTEIIBHO 30 25
110 35 kB BKIIOUHTEALHO 35 30
ot 60 kB 10 150 kB 60 55
ot 220 xB no 500 kB 65 60
2. Kucnorroe uucino 'OCT 5985-79 mr KOH Ha 1
T MacJia, He 0oJiee, MEeKTPooOOpyIOBaHHE:
1o 220 xB 0,02 0,02
Boimre 220 kB 0,01 0,01
3. TemnepaTypa BCIBIIIKA B 3aKPBITOM THUIJIE IO 135 135

4. Bnarocogmepxkanne no I'OCT 7822-75, %
maccel  (r/t), He Oomee T'OCT 1547-84
Ka4eCTBEHHO

0,001 % (10 /1)

0,001 % (10 /1)

a) TpaHcopMaTopsl C IUIEHOYHOM WIIM a30THOM
3aIUTOH, TEepPMETHYHbIE  MaclOHAIOJHEHHBIC
BBO/Ibl 1 U3MEPHUTEIBHbIE TPAHC(HOPMATOPHI

0,001 (10)

0,001 (10)

6) cHUIIOBBIE U M3MEpPUTENbHBIE TpaHc(hopMaTopb
0e3 cnenuanbHBIX 3alIUT Macjia, HeTepMETUYHBIE
BBOJIbI

0,002 % (20)

0,0025 % (25)

34.43.107-95

B)  3JIEKTPOOOOPYAOBaHHE TPH  OTCYTCTBHH OTCYTCTBYET OTCYTCTBYET
TpeOOBaHUH  TPENNPHUSITHH-U3TOTOBUTENEH IO
KOJIMYECTBEHHOMY OTIpEeJIeJICHUIO JTAHHOTO
noKasarens
5. Conepxanne mexanumdeckux npumecedr [OCT
6370-83 u PTM 17216-71 snexrpoobopynoBaHue
110 220 kB BKIIOYHUTENBHO OTCYTCTBHE OTCYTCTBHE
caele 220 kB, % ue 6oiee 0,0008 0,0008
6. Tanrenc yria amnektpuyeckux noreps 'OCT 1,7 2,0
6581-75, % ne 6onee, mpu 90 °C
7. BomopacTBOpHMBIE KHCIOTHI M IIEIOYH IO OTCYTCTBHE OTCYTCTBHE
I'OCT 6307-75
8. ConeprkaHue aHTUOKUCIUTENBHON MPUCAIKU 1O 0,2 0,18
PJ134.43.105-89
9. Temneparypa 3acteiBanus mo 'OCT 20287-91
°C He BbIIIE -45 -
APKTUYECKOE Maciio -60
10. T'azoconepxanue % odvema He Oonee, o PJ] 0,5 1,0

11. CrabumsHocTh mpoTuB okucienus mo I'OCT




981-75 nmiIsg  CWIOBBIX M HM3MEPHUTENBHBIX
Tpanchopmaropos ot 110 mo 220 kB
a) collep)KaHue 0casika, % Maccrel, He boiee 0,01

0) KHCIIOTHOE YMCIIO OKHCiIeHHoro Macia mr KOH 0,1
Ha | T Macia, He Oojiee

1.8.37. dnekmpuueckue annapamol, 6MopuyHbvle Yenu
U 271eKmponpoeooKu Hanpaxcenuem 0o 1 kB

DJNEeKTpUUEeCKUe ammapaTthl W BTOPHYHBIC IICTIH CXEM 3alllUT, YIPABICHHS, CUTHAIH3ALUN W
HM3MEPEHUs HCIBITBIBAIOTCS B 00BEMe, MPEAYCMOTPEHHOM HACTOAIINM MaparpagoM. DIEeKTPOIPOBOIKH
HanpspbkeHueM 10 1 kB ot pacnpenenuTenbHbIX MYHKTOB J0 31EKTPONPUEMHUKOB UCTIBITHIBAIOTCS 110 I1.
1.

1. A3mepeHue conpoTHBIEHUS H30JISILMHU.

ComnpoTuBIICHUE U3OJISIIH JOJKHO OBITh HE MCHEE 3HAUCHHUIA, IIPUBEICHHBIX B Ta0. 1.8.34.

Tabnuya 1.8.34

/IonycmuMbte 3HAYCHUA CORPOMUGICHUA U30/1AUUU

Haumensbuiee
JIOITyCTIMOE
. Hanpsxenue
VcpITyeMblif SIeMeHT 3HAYCHUE
Mmeraommerpa, B
COIIPOTHBIICHHS
wn3ossamu, MOm
1. IIuHBI MOCTOSIHHOIO TOKAa Ha IIUTAaX YIpPaBlICHUI U B 500-1000 10
pacipeeNuTENbHBIX YCTPOHCTBAX (TPU OTCOEANHEHHBIX IETISX )
2. BropuuHble menu KaXJ0ro MPUCOSINHEHNS U [N THTaHH 500-1000 1
HPHBOJIOB BHIKIIIOYATENIEH M pa3beIUHATENCH "
3. llenu ympaBneHHs, 3allUTHI, aBTOMAaTUKU M U3MEPEHHH, a 500-1000 1

TaKKe ULeNnu BO30YXKICHWS MAIIMH IIOCTOSHHOTO  TOKa,
MPUCOEIUHEHHBIE K CHJIOBBIM LIETISIM

4. Bropu4HbIE IIEMH U JIEMEHTHI NPH MUTAaHUU OT OTJEIBFHOTO 500 0,5
WNCTOYHMKA WM dYepe3 pa3lelaMTeNbHBIH TpaHchopmarop,
paccuMTaHHEIE Ha pabouce HanpsokeHne 60 B 1 Hike?

5. DNeKTpOnpOBOJKHU, B TOM YHCIIE€ OCBETUTENBHBIE CETU 1000 0,5
6. PacnipenenutenbHbie yCTpoHCTBa®, MIUTBI ¥ TOKOMPOBOJBI 500-1000 0,5
(IIMHOIPOBOBI)

" W3MepeHue MPOM3BOAUTCS CO BCEMH NPUCOCAMHEHHBIMH AlNapataMu (KaTylIKd IPHBOIOB, KOHTAKTODBI,

IIyCKaTeIH, aBTOMAaTHUCCKUE BBIKIIIOUATEINH, pelie, NMPUOOPHI, BTOPHUYHBIE OOMOTKM TpaHC(HOPMATOPOB TOKA U
9 e 9 &

HaNpsDKEHHA U T.11.).

? JlomwkHbl OBITh NPUHATHL MEPbl JUIS TPEIOTBPALICHUS MOBPEXKICHUS YCTPOICTB, B OCOOEHHOCTH
MHKPO3JIEKTPOHHBIX U TTOTYTIPOBOAHHKOBBIX 3I€MEHTOB.

» ConpoTHBIEHHE H30ISAUUU M3MEPAETCS MEKIY KakKIbIM IIPOBOJOM M 3€MIICH, a TaKKe MEKIY KaKIbIMH
JBYMs TIPOBOAAMH.

9 M3mepsieTcs COMPOTUBIICHUE U30JISALMH KaKIOH CEKLMK PACIIPeIeIUTEIbHOIO YCTPOMCTBa.

2. UcnpiTanne NOBBIIIEHHBIM HANPS2KEHHEM MPOMBIIIJIEHHOMH YaCTOThI.

HcnbiTaTensHOE HanpspKEHUE ATSI BTOPUYHBIX IIEHEH CXEM 3allWThl, yIPaBICHNs, CUTHAIN3ANN U
N3MEPEHNUS CO BCEMH IPHCOCIMHUTEILHBIMH anmnaparamMy (aBTOMaTHIECKHE BBIKITIOYATEIH, MATHUTHBIC
ITyCKaTeNIM, KOHTAaKTOpbl, pene, mpuOopsl u T. 1m.) 1 kB. IIpomomKnTenbHOCTh TNPHIIOKEHHS
HOPMHPOBAHHOTO UCIIBITATEILHOIO HaNpsbKEeHUs | MUH.

3. [IpoBepka AeiicTBUSI ABTOMATHYECKUX BBIKJIIOYATEJIEI.

3.1. IIpoBepka cOMPOTHUBIICHHUS U3OISAIMH. [IpON3BOANTCS y BEIKIIOUaTeIed HA HOMUHAIBHBIN TOK
400 A u 6onee. 3HaUeHNE COMPOTHBIICHHUS U3OJSIIMKA — He MeHee 1 Mowm.

3.2. IlpoBepka pelictBusa pacuenutenei. IIposepsiercs neiicTBUE pacLEHNUTENs MTHOBEHHOIO
neiicTBusl. Beikirouarens NOJDKeH cpabarhiBaTh NpU TOKe He Oonee 1,1 BepxHEro 3HaueHUs! TOKa
cpabaTbhIBaHUS BBIKIIIOUATENs], YKa3aHHOTO 3aBOIOM-U3TOTOBUTEIEM.



B anexTpoycTaHoBKax, BBIIIOJHEHHBIX 110 TpeOOBaHUAM pa3zena 6, rnas 7.1 u 7.2 nposepstoTcs Bce
BBOJHBIE U CEKIMOHHBIC BBIKIIOYATENHM, BBIKIIOYATEIH LENeld aBapHilHOrO OCBELICHMSA, MOXKAPHOI
CHUTHAJIM3AIMM M aBTOMAaTHYECKOrO TMOXKapOTYIIEHMs, a Takke He MeHee 2 % BBIKIIOYATEIeH
pacIpeAennuTENbHBIX U TPYIIOBBIX CETEH.

B npyrux sieKkTpoycTaHOBKax HCIBITBIBAIOTCS BCE BBOAHBIE W CEKIMOHHBIC BBIKJIIOYATEINH,
BBIKJIIOUATENM LENeH aBapUMHOIO OCBEILEHHs, IOXXKApPHOM CHUTHAIM3aLUUd M aBTOMAaTU4ECKOTo
MOKapOTYILIEHHUS, a TaKkXKe He MeHee 1% OCTanbHBIX BBIKIIOUATEIeH.

[IpoBepka mpoU3BOAUTCS B COOTBETCTBUH C YKa3aHMUSMH 3aBOJIOB-U3rorosureineil. Ilpu BesiBIeHUN
BBIKITFOUATENell, HE OTBEUAIONIMX YCTAHOBICHHBIM TPEOOBAHUSM, [OMOIHUTEIBHO IPOBEPAETCS
YIIBOGHHOE KOJIMYECTBE BBIKITIOYATENCH.

4. IIpoBepka padoThl AaBTOMATHYECKHX BBIKJIIOYaTe/ eil M KOHTAKTOPOB NPH MOHMKEHHOM U
HOMHHAJIbLHOM HANPSKEHUSIX ONMEePATHBHOIO TOKA.

3HaveHne HanpsHKEHHUs cpaOaThIBaHUS W KOJIWYECTBO ONEPALMi MPU MCHBITAHUHA aBTOMAaTHYECKHX
BBIKJIIOUATeNeil 1 KOHTAaKTOPOB MHOT'OKPATHBIMU BKJIIOUEHUSIMHA M OTKJIIOYEHHSIMH TPUBEICHBI B Ta0JI.
1.8.35.

Tabauya 1.8.35

Hcenvimanue KOHmMAaKkmopoe u asmomamudecKux sbIKII0Uameneil MHO2OKpamHoviMu
B6K/IIOYECHUAMU U OMKIIOUYCHUAMU

Oneparnus Hamnpspkenue onepatuBHoro Toka, % HomuHansHoro| KommuecTBo oneparuit
Bruttouenne 90 5
OTxIroueHne 80 5

5. YerpoiictBa 3amuTHOro orkiadenus (Y30), Boikiaouarean AupdepeHnalbHoro Toka
(BAT) npoBepsroTCsl B COOTBETCTBUM C YKA3aHUSIMU 3aBOAA-U3TOTOBUTEIS.

6. IlpoBepka peseiinoii anmapatypsbl. [IpoBepka pene 3aliuThI, YIpaBIEHHUs, aBTOMaTUKU U
CUTHAJIU3allu U APYyTIrux yCTpOﬁCTB IIPOU3BOAUTCA B COOTBETCTBHUHU C )ICI\/IICTByIOH_[I/IMI/I HUHCTPYKIUAMMU.
ITpenensl cpabaThIBaHUs peie Ha pabOYNX yCTaBKax JOJKHBI COOTBETCTBOBATh PACUETHBIM JIaHHBIM.

7. IIpoBepka NPaBMJIBHOCTH (PYHKIHMOHHPOBAHUS MOJHOCTBI0 COOPAHHBIX CXeM IIpH
Pa3JIHYHBIX 3HAYEHHUAX ONEPATUBHOIO TOKA.

Bce anemMeHTHI cXeM JOJDKHBI HaJeXHO (PyHKIMOHMPOBATH B TPEIYCMOTPEHHOH MPOEKTOM
TIOCJIE/I0BATENILHOCTH TIPY 3HAYEHHSAX ONEPATHBHOTO TOKA, IPUBEICHHBIX B Ta0. 1.8.36.

Tabnuya 1.8.36

Hanpsisicenue onepamugnozo moka, npu KOMopom 00HCHO 00ecneuueamscs
HOpManbHoe ynKyuonuposanue cxem

Hanpsoxenue
HcnpiTyemblit 00BeKT OMEepPaTUBHOTO TOKA, IIpumeuanue
% HOMHHAJILHOTO
CxeMBl 3alUTBl W CHUTHAJIM3AIMM B 80, 100 -
YCTaHOBKax HalpspkeHueM Bolle 1 kB
CxeMbl  yIpaBlIeHHS B  YCTAHOBKax
HanpsbkeHueM Boie 1 kB: -
HCIBITAHNE HA BKIIOUCHUE 90, 100
TO €, HO Ha OTKJIIOUYEHHUE 80, 100
PeneitHo-KOHTaKTOpHBIE CXEMBI B 90, 100 JIms  mpoCThIX CXeM KHOIKa -
yCTaHOBKax HarpsbkeHueM 1o 1 kB MarHUTHBI MyCKaTelb IpPOBEpKa
paboTsl Ha MOHMKEHHOM
HATPSKCHUHU HE MIPOU3BOIUTCS.
BeckonTakTHbIE CXE€MBI Ha JIOTHYECKHUX 85,100, 110 HN3menenne HaIpsKEHUs
3JIeMEHTax MPOU3BOJUTCS Ha BXOJe B OJOK
TUTAHUSL.

1.8.38. AkKymynamopmusle bamapeu




1. N3mepeHne conpoTHBICHUS M30JISIIUHU.

W3mepenne mpou3BOANTCS BOJIHTMETPOM (BHYTPEHHEE COIPOTHBIICHHE BOJBTMETPA JIOJDKHO OBITh
TOYHO M3BECTHO, KJIacC He HIxe 1).

[Tpu MONHOCTBIO CHATOM HArpyske JOJDKHO OBITh M3MEPEHO HalpshKeHHe Oaraper Ha 3a)XHMax U
MEXy KaXIbIM U3 32)KUMOB U 3eMJICH.

CormpoTuBieHne H30ISIUHU R, BEIYUCISETCS 110 (hopMyIe

X
Rx = Rq 3 L - IH P
Uit Uy
rae, R, — BHyTpeHHee CONpOTHUBIIEHHE BOIbTMeTpa; U — HamnpsikeHue Ha 3axumax Oarapeu; U, u
U, — HanpsbkeHHe MEXIy IOJ0XKUTEIbHBIM 3KHMMOM W 3eMJICH M OTPHUIATENbHBIM 32)KUMOM H
3eMIIEH.
CompoTuBieHIE U3OIAIIH OaTaper TOJDKHO OBITh HE MEHEe YKa3aHHOTO HIDKE:
HomuHaneHoe Hanpsbkenue, B .................. 24 48 110 220
COMPOTUBIACHUE, KOM ...covvvvreieniierenneenannnn. 60 60 60 150

2. IlpoBepka emkocTH 0TGOPMOBAHHON AKKYMYJISITOPHO# OaTapen.

[NonHOCTBIO 3apsDKEHHBIE AKKYMYIIATOPBI Pa3pspKAOT TOKOM 3- min 10-4yacoBoro pexxnma.

Emkocte  akkymynsTopHOH  Oarapen, TpuBeNeHHas K Temmeparype +25°C,
COOTBETCTBOBATh JaHHBIM 3aBOJIa-M3TOTOBUTEIIS.

3. [IpoBepka 3/1eKTPOJIMTA.

[T10THOCTD 3MEKTpoNHMTa KaKIAOTO 3JEMEHTa B KOHLE 3apsaa M paspsjaa Oaraped J1OIKHBI
COOTBETCTBOBATh JJAHHBIM 3aBOJIa-N3TOTOBHUTENS. TeMIieparypa 2JIeKTpoJInTa MPH 3apsiae A0JDKHA OBbITh
He Bbiie +40°C.

4. XuMHYeCKHH aHAJIN3 JJIEKTPOJIUTA.

ONEKTPOINT Ul 3aIMBKU KUCJIOTHBIX aKKyMYJISITOPHBIX OaTapel JTOJKeH TOTOBUTHCS M3 CEpHOM
akkymyJssaTopHO# kucnotsl copta A mo 'OCT 667-73 u auctiiuupoBanHoi Boasl o 'OCT 6709-72.

ConepxaHue IpuUMecedl U HEIEeTyd4ero ocTaTka B pPa3BEICHHOM OJIIEKTPOIUTE HE JIOJKHO
MPEBBIIATh 3HAUYSHUH, IPUBEACHHBIX B Ta0. 1.8.37.

JOJDKHa

Tabauya 1.8.37

Hopmbl ha xapakmepucmuKu cepHoil KUCIOMbL U IJ1eKMpoauma
0N AKKYMYJIAMOPHBIX damapeii

Hopwmsl ms
cepHOI Hopwmpbr asis snextponuta
KHUCJIOTHI
Iloka3aTens Pa3Benmennas
Beicrrero CBeXKasi KHCITOTa DEKTPOIHT 13
paboTatomiero
copra 1S 3aJIMBKU B AKKYMyJITTOPA
AKKYMYJISITOPBI
1. Buewnmii Bug [Ipo3paynas IIpo3paunas
2. VHTeHCHBHOCTH OKpacku (ompenensiercs 0,6 0,6 1
KOJIOPUMETPHUYECKUM CITIOCOOOM), MIT
3. IInotrocTs pu Temnepatype 20°C, r/cm’ 1,83+1,84 1,180,005 1,2+1,21
4. Copneprxanue xenesa, %, He OoJee 0,005 0,006 0,008
5. ConepkaHue HeJETydyero ocTaTka I[ocie 0,02 0,03 -
nmpokanuBanus, %, He 6oyee
6. ConeprxaHne OKHCIIOB a30Ta, %, He Ooee 0,00003 0,00005 -
7. ConiepkaHue MBIIbsKA, %, HE OoJee 0,00005 0,00005 -
8. CogepxaHue XJIOPUCTHIX COeTUHEHM, Y%, HE 0,0002 0,0003 0,0005
Oosee
9. Coneprxanne Maprania, %, He onee 0,00005 0,00005 -
10. Cogeprkanue menu, %, He Ooree 0,0005 0,0005 -
11. Conepxanue BeniecTB, BOCCTAaHABIUBAIOLINX 4.5 - -
MapranieBokucibii kammid, M 0,01H pactBopa
KMnOQO,, ue 6onee




12. Conep:xaHue CyMMBI TSDKENBIX METAJIOB B 0,01 - -
niepecyeTe Ha CBUHEI, %, He OoJiee

Ipumeuanue. N1 NTUCTWUIMPOBAHHOM BOJBI JOIYCKAaeTCs HaJM4YMe TeX K€ HpUMecel, 4To
nponyckaeT 'OCT 667-73 nnst akkyMyJnaTOPHON KUCIOTHL, HO B 10 pa3 MeHbIlIel KOHIIEHTPALUH.

5. U3mepeHue HanpsizKeHUs1 HA JJ1eMeHTAaXx.

Hanpspkenue oTcTaronyx 31eMEHTOB B KOHIIE paspsijia He JOJDKHO OTian4arhes Oonee yeM Ha 1-1,5
% OT cpemHero HampsDKeHUsS! OCTAJbHBIX AJIEMEHTOB, a KOJMYECTBO OTCTAIOIIMX 3JIEMEHTOB JIOJDKHO
ObITh He Oonee 5 % wmx oOmiero KoiauvecTBa B Oarapee. 3HauUeHHWE HANpSOKEHHsI B KOHIE paspsjaa
JTOJDKHO COOTBETCTBOBATH TaHHBIM 3aBOA-U3TOTOBUTEIIS.

1.8.39. 3azemnaouue ycmpoiicmea

1. IIpoBepka 371eMeHTOB 3a3eMJISIIOLLEr0 YCTPOCTBA.

IIpoBepky cnexyeT NPOU3BOAMTH IIyTEM OCMOTpa 3JEMEHTOB 3a3eMIIMIOLIETO YCTpoiicTBa B
mpenenax JOCTYMHOCTH ocMOTpy. CedeHHs W MPOBOIMMOCTH 3JIEMEHTOB 3a3eMIISIONIET0 YCTPONCTBA,
BKJIFOUast INIABHYIO 3a3€MIIAIONIYIO IIMHY, JOJDKHBI COOTBETCTBOBATh TPeOOBaHUSIM HacToAmux [IpaBun
U TIPOEKTHBIM JaHHBIM.

2. [IpoBepka menu MexKIy 3a3eMINTEISIMA U 3a3eMJIsIeMbIMH 3JIeMEHTaMU.

CrnenyeT HpOBEpUTH CEUEHHs, IEJIOCTHOCTb M IPOYHOCTh NPOBOAHMUKOB, HX COCIAMHEHHUH U
npucoenuHeHnid. He J10mKHO ObITH OOpPBHIBOB M BUAUMBIX JIE(EKTOB B 3a3eMIISIONIMX MPOBOJIHHKAX,
COEIUHAIOIMX aIlapaTsl ¢ 3a3eMauTeneM. HanekHOCTh CBapKH ITPOBEPSETCS yIapOM MOJIOTKA.

3. [IpoBepka cocTosiHMs NPOOMBHBIX MPeJ0XPAHUTEJIeH B 3J1eKTPOycTaHOBKaX 10 1 kB.

[IpoOuBHBIE MpENOXpAaHUTENN JOJDKHBI OBITH HCIPaBHBI M COOTBETCTBOBaTb HOMHUHAIBHOMY
HAMPSKEHUIO 2JIEKTPOYCTaHOBKU.

4. TTIpoBepka uenu ¢paza — HyJIb B djJIeKTpoycTaHoBKax 10 1 kB ¢ cucremoii TN.

[IpoBepka NMpPOM3BOIUTCS OJHHM M3 CIEIYIOIIUX CIOCOOOB: — HENOCPEICTBEHHBIM H3MEPEHHEM
TOKa 0JJHO(A3HOTO 3aMbIKaHUs Ha KOPIYC WJIM HYJIEBOW 3aLUTHBIA IIPOBOIHHK;

— HW3MEpEeHHEeM IIOJTHOTO CONPOTHBICHUS ILeNu (a3a - HyJIEBOH 3aIIMTHBIA MPOBOJHHUK C
MIOCIJIEAYIONINM BBIUMCICHHEM TOKa OJHO(A3HOTO 3aMbIKaHUSI.

KparHocTh TOKa 0mHO(hA3HOTO 3aMBIKaHHMS Ha 3€MIIIO TI0 OTHOLIEHHIO K HOMHHAIBHOMY TOKY
TIPEIOXPAHUTEIIS] WIIN pacLeNUTeNs aBTOMAaTHYECKOTO BBIKIIIOYATENS JIOJDKHO OBITH HE MEHEe 3HAUCHM,
yka3aHHoro B riase 3.1 ITYD.

5. U3mMepeHue CONPOTHBJICHHUS 323eMJISIIOIINX YCTPOMCTB.

3HAaueHUs1 CONPOTHUBIICHUS 3a3€MIIAIOIIUX YCTPONCTB C TOACOEIUHEHHBIMU E€CTECTBEHHBIMU
3a3eMJIMTENAMU JOJDKHBI YIOBJICTBOPSTH 3HAUYEHUSIM, IPUBEACHHBIM B COOTBETCTBYIOLIMX TJIaBax
Hacrositux [IpaBui u tabnune 1.8.38.

Tabnuya 1.8.38

Haubonvuiue oonycmumole 3Ha4eHUs CORPOMUBTEHUN 3A3EMIAIOWUX YCMPOTUCIE

Bun snexkTpoycTaHOBKH XapakTepruCTHKA AIEKTPOYCTAHOBKHU ComnporusneHue,
Om
1. Tloacranmum  u[DJIEKTPOYCTAHOBKU BJIIEKTPUYECKUX cereit c 0,5

pacnpeaAcanTCIbHbIC I‘J'IyXO3aS€MJ'IeHHOﬁ u 3(1)(1)€KTI/IBHO 3a3eMJICHHOM
MYHKTBI HAIPSXKCHUCM HeﬁTpaJ'II:IO.

Boie 1 kB DNEeKTPOYCTAaHOBKH INEKTPHUUECKUX cereit c 250/1,*
M30JIMPOBAaHHON HEUTpPAJblO, ¢ HEUTPAJIbIO, 3a3€MIJIEHHOM
yepe3 Ayroracsiiiiil peakTop MM PE3UCTOop.

2. Bo3smymmnble smHMH|3a3emisionme ycrpoiictsa omop BJI (cm. take 2.5.129-

JJIEKTpoIepesaun 2.5.131) npu yaensHOM CONPOTHBIICHUH TPYHTA, P, OM-M:

HanpspkeHueM Beie 1 |- mo 100 10

kB - 6onee 100 mo 500 15
- 6omee 500 mo 1000 20
- 6omee 1000 mo 5000 30

- 0osee 5000 p610°




3azemistomue yerpoiictsa onop BJI ¢ paspsaHukamu Ha| oM. riiaBy 4.2
MOAX0/MaX K  paclpeleNuTelbHBIM  yCTpoiicTBaM ¢
BPAIIAIOIINMHUCS MAIIHHAMHA

3.  DneKTpoyCTaHOBKH[DJEKTPOYCTAaHOBKM €  HCTOYHHKAMH  NUTaHUS B
HanpsbkeHueM 10 1 kB |anekTpudeckux ceTsx ¢ TIyX03a3eMIICHHOH HeHTpanibio
(vnm cpeHel TOYKOM ) ucToYHMKA nuTaHus (cucrema TN):

- B HETIOCPE/ICTBEHHOI OJIM30CTH OT HEWTpaIIU 15/30/60**

- C Y4eTOM EeCTeCTBEHHBIX 3a3eMJIHTENEeH W MOBTOPHBIX 2/4/8**

3a3eMIIMTENIEH OTXOISIINX JTUHUN

ONEeKTPOYCTAaHOBKH B DIEKTPUYECKUX  CeTIX  C 50/,

W30JIMPOBAHHOW HeWTpanpto (wim cpemHedl Toukoi)|  Oonee 4 Om

ncToyHuka nuranud (cuctema IT) He Tpebyercs
4. Boznymmasle nuHNH|3azeMisonie ycrpoiictBa omop BJI ¢ moBTOpHBIMHE 30
AIEKTpOIepeIadn 3azemmmrersiMa PEN (PE) - mpoBogamKa

HanpspbkeHueM 10 1 kB

1,* - pacueTHBIH TOK 3aMBIKaHUs Ha 3eMITIO;
** _ COOTBETCTBCHHO MU JIMHEHHBIX HampshKeHUsx 660, 280, 220 B;
T*** - OJTHBIN TOK 3aMbIKAHHS Ha 3€MITIO.

6. M3mepenne HanpsikeHUsl NPHKOCHOBEHHUSI (B JJICKTPOYCTAHOBKAX, BLINOJHEHHBIX IO
HOpPMAaM Ha Hanpsi’keHue NPUKOCHOBEHMA).

W3mepeHne HampsoKeHHs TPUKOCHOBEHHS IPOM3BOAMTCS TPH NPHCOCAWHEHHBIX €CTECTBEHHBIX
3a3eMITUTEIISIX.

HanpsokeHne NpUKOCHOBEHHSI M3MEPSETCs B KOHTPOJBHBIX TOUYKaX, B KOTOPBIX OTH 3HAYCHHS
oIpeJieIeHbl pacyeToOM P MPOEKTHpOoBaHuH (cM. Takxke 1.7.91).

1.8.40. Cunoevie kabenvuvie tunuu

CuoBele KaOeNMpHBIC JMHUM HampsokeHweM 10 1 kB wucmeitbBarores mo mm. 1, 2, 7, 13,
HanpspbkeHueM Boie 1 kB u 1o 35 kB — no nm. 1-3, 6, 7, 11, 13, Hanpsbkenuem 110 kB u Bbilie — B
MOJTHOM 00'beMe, MPEeJYCMOTPEHHOM HACTOSIMM naparpadom.

1. IIpoBepka uneaocTtHocTM U (a3upoBku kuia Kaleasi. [IpoBepsitoTcs UENOCTHOCTH M
coBIIaJiIeHne 0003HaueHNH (a3 MOAKIIOYaEMBIX KU Kabes.

2. N3mepenue conpoTuBIeHUs U30aAUUH. [IpOM3BOINTCS MEraOMMETPOM Ha HaIpsDKeHHe 2,5
kB. Jlnst cuioBex kabeneit 1o 1 kB compoTuBieHHEe N30IIIH T0KHO OBITE He Meree 0,5 MOw. s
CHJIOBBIX KaOenel Beiie | kKB compoTuBieHne HM30ISIMH HEe HOpMupyeTcs. M3mepenue ciemyer
MIPOM3BOJIUTS JI0 U ITOCJIE UCIIBITAHMS KAOeJIsl IOBBIIIEHHBIM HAIPSKEHUEM.

3. HcnpiTanne NOBBIIEHHBIM HANPSZKeHHEM BBIPSAMJIEHHOTO TOKA.

HcnbitaTensHoe HaNpsDKEHNE TPUHUMAETCS B COOTBETCTBHY ¢ Tadi. 1.8.39.

s kabenedt Ha HampspkeHue 10 35kB ¢ OyMakHOW M IIIACTMACCOBOM W3OJSIMEH JIUTEIBHOCTh
MIPUIIOIKEHUSI TTOJIHOTO HCIBITATEIBHOTO HANPsDKEHUs cocTaBiisieT 10 MUH.

Jnis kabeneld ¢ pe3nHOBOW M30sAMedl Ha HampspbkeHne 3-10 kB mMTeNnbHOCTh MPHIIOKEHUS
MTOJTHOTO HCHBITATENEHOTO HAMpPSKEHHs cocTaBiusieT 5 MuH. Kabemn ¢ pe3swHOBOW HM30JSIMEH Ha
HanpspkeHue 10 | KB HCIBITaHNAM TTOBBIIIIEHHBIM HAIIPSDKCHUEM HE TIOBEPTatoTC.

Hunst xabeneit Ha HanpspkeHne 110-500 kB umiTensHOCTE NPHIIOKEHUS! TTOJTHOTO HCTIBITATEIIEHOTO
HarpsDKEHUs! COCTaBiIsIeT 15 MuH.

JlonycTMble TOKM YTEYKH B 3aBHCUMOCTH OT HCIHBITATELHOTO HAIPSHKEHHS M JOIYCTHMbIC
3Ha4eHUsT Ko3(duimeHTa acHMMETpHH TIPH HW3MEPEHWH TOKa yTEYKHW INpuBeAeHb B Tabm. 1.8.40.
AOCOIIOTHOE 3HAYCHHE TOKA YTEUKH HE SIBISETCS OpakOBOUHBIM IMOKa3aTeneM. KaOenbHbIe THHHU C
VIOBIICTBOPUTEIEHON W3OJSIMEH MOJDKHBI WMETh CTaOWIbHBIE 3HAYCHHWS TOKOB YTeUKd. [lpm
NIPOBEICHUH HCIBITAHUS TOK YTEUKH JOJDKEH yMEHbIIaThes. Ecian He MPOMCXOIUT YMEHBIIECHUS
3HAQUEHMs TOKAa YTEUKHM, a TaKkXKe MNpPU €ro YyBEIWYEHHH WM HEecTaOWIIBHOCTH TOKa HWCIBITaHHE
MIPOM3BOMIUTS JIO BhISIBJICHUS Je(eKTa, Ho He Oonee ueM 15 muH.

IIpu cmemanHOW MpoKJIaAKe Kabeneld B KadyecTBE WCIBITATEILHOIO HAIPsDKEHUS s Beei
KaOempHOHN TMHAN IIPHHAMATh HaMEHbBIIIee W3 NCTIBITATEIbHBIX HANpshKeHuit mo tabm. 1.8.39.

Tabnuya 1.8.39




Hcnvimamenvnoe HanpAajcenue 6blnPAMIEHH020 moKa 015 cunoevlx Kabeneil

Kabenu ¢ OymakxHOM M30JIsIMEH Ha HanpshkeHne, KB

2 3 6 10 20 35 110 150 220 330 500

12 18 36 60 100 175 285 347 510 670 865

Kabemn ¢ nimactmaccoBoit m3ousiyeit Ha Kabemu ¢ pe3nHOBOI1 n3omsiunei Ha HanpsbkeHne, kB
HanpsbkeHue, KB

1* 3 6 10 110 3 6 10

5,0 15 36 60 285 6 12 20

* VcnipITaHus BBIIPSIMICHHBIM HANPSHKEHHEM OTHOXKMIBHBIX Kalerel ¢ IIacTMaccoBOH u3ousinnel 6e3 OpoHn
(9KpaHOB), MPOJIOKEHHBIX HA BO3TyXE, HE MPONU3BOIANUTCS.

Tabnuya 1.8.40

Toku ymeuku u koIghpuyuenmul acummempuu 0711 CU108bIX Kabeneil

Kabenn HcneirarensHoe | JlomycTuMble 3Ha4eHUS JonycTumMele 3Ha4eHUs
HanpsbkeHueM, KB | Hampsbkenue, kB TOKOB yTeukd, MA  |koadduumerta acuMMETPHH (Liax/Imin)

6 36 0,2 8

10 60 0,5 8

20 100 1,5 10

35 175 2,5 10

110 285 He nHopmupyetcst He Hopmupyertcst
150 347 Toxe To xe

220 610 « «

330 670 « «

500 865 « «

4. NcnpiTanue HANpsiKeHUEM NepeMeHHOro Toka yactorbl 50 I'n.

Takoe ucHBITaHWE IOMycKaeTCs s KaOembHBIX JTHUHHN Ha HampspkeHue 110-500 xB B3ameH
UCHBITAHUS BBIIPSIMIICHHBIM HAIPSXKCHUEM.

HUcnsiranne npoussoautcs HanpsokeHueM (1,00-1,73) Uson.

HOHyCKaeTCﬂ MMPOU3BOAUTH MCIIBITAHUA ITYTEM BKIIIOYCHUA Ka0OelpbHOW JIMHAM HAa HOMHMHAJILHOE
HanpspkeHue U,oy. JIHTENbHOCTS HCITBITAaHUS — COTJIACHO YKA3aHUSAM 3aBOIa-U3TOTOBUTENIS.

5. OnpenesieHne aKTHBHOIO CONPOTHBJEHHUs kM. [IpousBoautcs ans nuumit 20 kB u BbImIe.
AKTUBHOE CONPOTHBJIEHHE KHJI KaOEIbHON JMHUH IIOCTOSHHOMY TOKY, IpUBeeHHOoe K 1 MM ceueHus,
1 M B! 1 Temneparype +20°C, gomxao 65ITh He 60see 0,0179 Om ans menHOU XKWITBI U He Oonee
0,0294 Om nst amOMHHHEBOW JKWIIBL. V3MEpeHHOE CONpPOTHBICHHE (IPHBEICHHOEC K YACIEHOMY
3HAYCHUIO) MOXKET OTIIMYAThCS OT YKa3aHHBIX 3HaYCHUH He Oolee, yeM Ha 5%.

6. Onpenesienne IeKTPUIECKOH padoueil eMKOCTH KU

IIpousBonutcss anst muanid 20 kB u Beime. VM3MepeHHas eMKOCTh HE JOJDKHA OTIMYAThCS OT
pEe3yNIbTaTOB 3aBOACKUX UCIIBITAHUH OoJiee ueM Ha 5%.

7. IIpoBepka 3alIUTHI OT OJIYKIAOUIUX TOKOB.

IIpousBoauTCs NpoBEpKa NEHCTBUS YCTAHOBJIECHHBIX KATOAHBIX 3aIUT.

8. HcnbiTaHKe HA HAJIMYHE HEPACTBOPEHHOI0 BO31yXa (IPONUTOYHOE HCIBITAHNE).

[IpomsBomuTcs sl MaclOHANONHEHHBIX KabOempHBIX JmHUEA 110-500 kB. Conepxanue
HEpacTBOPEHHOT'O BO3/1yXa B Maclie IOJDKHO ObITh He Ooiee 0,1%.

9. UcnpiTaHne NOANMUTHIBAIOIIUX arperaToB M aBTOMATHYECKOr0 MOAOrpeBa KOHLEBBIX
My¢r.

[IpousBoaMTCS 7151 MacTIOHAMIOMHEHHBIX KabenpHbIX TuHmA 110-500 kB.

10. IIpoBepka aHTUKOPPO3HITHBIX 3AIIMT.

[lpn mnpuemke JNMHMHA B OKCIUTyaTallMI0O W B TIpollecce OKCIUIyaTallud mpoBepsercs padora
AHTUKOPPO3HNOHHBIX 3alllUT IJIsA:

— Kabenel ¢ MeTaJUINYeCKOH O0O0O0JOYKOW, MPOJOKEHHBIX B TPYHTAX CO CpeOHEH M HHU3KOH
KOPPO3MOHHOM aKTHBHOCTBIO (YAETBHOE CONpOTHBICHHE TpyHTa Bhome 20 Owm/M), 1pu
CPE/IHECYTOYHOMN TUTOTHOCTH TOKA yTEUKHU B 3eMTio Bbme 0,15 MA/1m?;




— kaleieil ¢ MeTaJUTMuecKoi 000JOYKOM, MPOJIOKEHHBIX B TPYHTaX C BBICOKOH KOPPO3HMOHHOW
aKTHBHOCTBIO (yIelbHOE COMpoTHBICHUE TpyHTa MeHee 20 Owm/M) mpu nr00OW CpeaHECYTOUYHOI
IUIOTHOCTHU TOKA B 3€MIIIO;

—Kalernei ¢ He3amuIeHHOH 000JI0YKOH 1 pa3pyIIeHHBIMHA OpOHEH U 3alIUTHBIMHU TTOKPOBAMU;

— CTaJIFHOTO TPpyOOIpoBoia Kabesnel BICOKOTO AABJIEHHSI HE3aBUCUMO OT arpecCUBHOCTH I'PYHTA H
BUJI0B N30JISIIMOHHBIX ITOKPBITHH.

[Ipn mnpoBepke H3MepSIOTCS NOTEHIMAIBI W TOKM B 00ojo4YKax Kabenmed W TapaMeTpbl
ANIEKTPO3aIUThl (TOK M HampsHKEHHE KAaTOJHOM CTaHIMH, TOK JpeHaXka) B COOTBETCTBHH C
PYKOBOISIIMMH ~ YKAa3aHUSMU 1O DJIEKTPOXUMHYECKONW 3alUTe MOA3EMHBIX JHEPTeTHIECKUX
COOPYXEHHUHN OT KOPPO3HUH.

OueHKy KOPPO3MOHHOW aKTHBHOCTH TPYHTOB W €CTECTBEHHBIX BOJ CIIEAYeT IPOW3BOIWTH B
cootBetcTBHHU ¢ TpeboBanusiMu [[OCT 9.602-89.

11. Onpenenenne XapakTepUCTHK Macja U H30JISINHOHHOM KUIKOCTH.

Ompenenenue TPOU3BOJMUTCS JUIS BCEX SJIEMEHTOB MAcJIOHANOJHEHHBIX KaOeNbHBIX JMHUHA Ha
Hanpspkenue 110-500 kB u s koHueBsix Mydrt (BBozoB B Tpanchopmatopbl 1 KPYD) kabeneii ¢
IJTaCTMAcCOBOM M3oisiueit Ha Hanpsbxenue 110 xB.

IIpo6er macen mapox C-220, MH-3 u MH-4 u u3onsiuonHoi xuakoctu Mapku [IMC g0mKHBI
YIOBIIETBOPSTH TpeOboBaHMsIM HOpM Tabm. 1.8.41. u 1.8.42.

Ecnu 3Ha4YeHHs 3JIEKTPUUYECKONW IMTPOYHOCTH M CTeNeHH aerasanuu Macia MH-4 cooTBeTcTBYIOT
HOpMaM, a 3HadyeHus tg O, usmepenusie Mo Metoauke OCT 6581-75, MpeBBIIAIOT YKa3aHHbIE B Ta0I.
1.8.42, npoOy Macna JONMOSHUTENBHO BBIACpPKMBAIOT Ipu Temmeparype 100 °C B Teuenue 2 4,
nepuouyecku m3mMepsist tg 0. Ilpu yMmeHblieHUH 3HaveHus tg O mpoba Maciia BBIIEPKHUBACTCS MPH
temrieparype 100°C 10 modydeHMS YCTaHOBHUBILETOCS 3HA4YEHHs, KOTOpOE IPHHHMAeTcs 3a
KOHTPOJIbHOE 3HaYCHUE.

12. U3mepeHnne cONPOTUBJICHUS 3a3eMJICHUS.

[IpousBonnTCa Ha IMHUAX BCEX HANPSHKEHUH 7S KOHIEBBIX 3a7eliok, a Ha muHmAX 110-500 kB,
KpOME TOT'0, ISl METAUTMYECKUX KOHCTPYKINH KaOeIbHBIX KOJOALEB U IMOJIIUTOYHBIX ITYHKTOB.

Tabnuya 1.8.41

Hopmul na noxkazamenu kauecmea macen mapok C-220, MH-3 u MH-4
u uzonayuonnoi neuokocmu mapku IIMC

J11s1 BHOBb BBOJIUMOM JIMHUH

IToxa3aTens KauecTBa Macia C220. 5PA | MH-3, MH-4 | TIMC

[TpoOuBHOE HalpshKEHHE B CTAHAAPTHOM cocynie, KB, He MeHee 45 45 35

CreneHs feraszanuu (paCTBOPSHHBIN T'a3), He Ooee 0,5 0,1 -

Tpumeuanue. VictipiTanusl Macel, He yKa3aHHBIX B Ta01. 1.8.39, Mpon3BOANTE B COOTBETCTBHH C TpeOOBaHHEM
HU3rOTOBUTEISL.

Tabnuya 1.8.42

Tanzenc y2na ousnexmpuueckux nomepsv Macaa u uzonayuounou yxeuoxocmu (npu 100°C), %,
He Donee, Ona Kabeneil Ha nanpaxcenue, KB

110 150-220 330-500

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

* B yncnuTene ykasaHo 3HaueHHE i Maces Mapok C-220, B 3HameHarene - aiast MH-3, MH-4 u TIMC
1.8.41. Bo3oywnvie nunuu nekmponepeoauu Hanpscenuem eviie 1 kB

1. IlpoBepka U30J19TOPOB.

IIpon3BoaUTCS BHEIIHUM OCMOTPOM.

2. [IpoBepka coeanHeHMii MPOBOIOB.

ITpousBoautcs cornacHo 1.8.27.

3. N3mepeHne conpoTHBICHUS 3a3eMJICHHS ONOP, X OTTSKEK M TPOCOB.
[IpousBonuTcs B cooTBeTcTBHH C 1.8.39 1 ykazanusmu riaassl 2.4.



I'maBa 1.9
N30Jis1UsA DJIEKTPOYCTAHOBOK

YTBEPXKIAEHO
MUHUCTEPCTBOM SHEPTETHUKH
Poccuiickoit ®enepanuu

ITpuka3s ot 8 uronst 2002 r. Ne 204

Beooumcs 6 oeticmeue
c 1 ausaps 2003 e.

Oo0aacte npumenenns. OnpeneneHus

1.9.1. Hacrosmias rimaBa pacrpocTpaHsIeTcss Ha BRIOOP M30JIILUHU 3IEKTPOYCTAHOBOK MEPEMEHHOTO
TOKa Ha HOMUHAJIbHOE HanpsbkeHne 6-750 kB.

1.9.2. JInvHA TyTH YTEUKH M3OJLINHN (M30JIATOPA) MITH COCTABHOW M30JIAIMOHHON KOHCTPYKIHH (L)
- HauMEHbIIIEe PACcCTOSHUE 10 TOBEPXHOCTH M30JISILIMOHHON AETAIN MEXITY METAJUIMUYECKUMH YacTsIMH
Pa3HOro NOTEHIHANA.

1.9.3. DoddextuBHas JuMHA IIyTH YTEYKH - 4YacTh JJIMHBI IIyTH YTEUKH, OMpEAENISIOmas
QJICKTPUYCCKYIO IIPOYHOCTH HM30JIATOpAa WJIN H3OHHHHOHHOﬁ KOHCTPYKIIMH B YCJIOBUAX 3arpsA3HCHUA U
YBIIAKHEHHUS.

VY nenbHast 3pdeKTUBHAS [UTHHA YT YTEUKHU(A,) - OTHOIICHHE 3P (HEKTUBHON JUTHHBI YTH YTCUKH K
HauOoublIeMy pabodeMy Mex(asHOMY HaIPSHKEHHUIO CETH, B KOTOPOH paboTaeT 3JIeKTPOyCTaHOBKA.

1.9.4. Koa¢urmeHT UCTIONB30BaHMSA UIMHBI IMYTH yTEUKH (k) - TOmMpaBOYHBIN K03(HUIMEHT,
YUUTHIBAIOIINHA 3()()EKTHBHOCTD MCHONB30BAHUS UIMHBI MYTH YTE€YKH H30JSITOpA WM M3OJIALHOHHON
KOHCTPYKIIHH.

1.9.5. Crenenp 3arpsznenust (C3) - mokaszarenb, YYUTHIBAIOIIUN BIUSHUE 3arpsi3HEHHOCTH
aTMoc(epbl Ha CHIKEHHUE DJIEKTPUYECKON MMPOYHOCTH M3OJISILIHH DJIEKTPOYCTAaHOBOK.

1.9.6. Kapra creneneii 3arpsizaenust (KC3) - reorpaduueckas kapra, pallOHUpYIOLIasi TEPPUTOPUIO
mo C3.

Oo6mme TpedoBanus

1.9.7. BbiOoOp H30JATOPOB WJIM H3OJSIMOHHBIX KOHCTPYKIME W3 crekina u (dapdopa momkeH
MIPOU3BOIUTECA MO YACNBbHONW A(PQEKTHBHOW UIMHE MyTH YTEUKH B 3aBHcHMocTH oT C3 B MecTe
pacIoIoKeHHsI 3JEKTPOYCTAaHOBKH W €€ HOMHHAJIBHOTO HampsDKeHWsA. BrpiOop w3omsaTopoB wnmm
N30JSIIMOHHBIX KOHCTPYKIMH M3 cTekia M (apdopa MOXKET NpONM3BOTUTHCS TAKXKE IO Pa3psaHBIM
XapaKTEepUCTUKaM B 3arps3HEHHOM M YBJIQ&)KHEHHOM COCTOSTHHU.

Bribop monmMepHBIX M30JIATOPOB MM KOHCTPYKIMH B 3aBUCUMOCTH OT C3 M HOMMHAJIBHOTO
HaNpsDKEHUsI 3JIEKTPOYCTAHOBKH JIOJDKEH IPOM3BOAUTBCS MO Pa3psAHBIM - XapaKTepHCTHKaM B
3arpsI3HEHHOM U YBIIQKHEHHOM COCTOSIHUH.

1.9.8. Onpenenenne C3 MOMKHO TMPOM3BOIUTHECA B 3aBHCHMOCTH OT XapaKTEPHUCTHK HCTOYHHKOB
3arps3HEHUS] U PACCTOSHUS OT HHUX IO dJeKTpoycTtaHoBkw (Tabm. 1.9.3-1.9.18). B cmywasx, xorma
ucrionp3oBanre Tadn. 1.9.3-1.9.18 mo TeM WM MHBIM TPUYMHAM HEBO3MOXHO, ompenenenue C3
cienyet mpousBoauTh mo KC3.

BOmu3u TpOMBIIIJICHHBIX KOMIUIEKCOB, a Takke B paifOHaX € HAJOXKEHHWEM 3arpsi3HEHUH OT
KPYIHBIX IPOMBIIUIEHHBIX MpeanpusTuid, TOC U HCTOYHUKOB YBIaXXHEHHUS C BRICOKON 3MEKTPHUYECKOM
MIPOBOIUMOCTHIO ompezenernne C3, Kak MpaBwiIo, TOHKHO Mpou3BoauThes o KC3.

1.9.9. Inwra mytd yredykd L (CM) H30IITOPOB M HM3OJALIHMOHHBIX KOHCTPYKIHH W3 CTEKNIA U
¢dapdopa gomKHA ONIpeneNAThCs Mo GopMyrie

L=A\, ULk,

rae A, — yaenbHas 3pdexTHBHAS JTHHA TyTH YTeUYKH o Tadi. 1.9.1, cM/kB;



U - nanbonbmee padouee Mexnydasnoe Hanpspkenue, kKB (mo TOCT 721);
k — K03 GUIHMEHT UCTIONB30BAHUS AIHHBI TyTH yTeuku (1.9.44-1.9.53).

Hzoassumsa BJI

1.9.10. YaensHast >¢¢exTuBHAS AIMHA IMYTH YTEYKH ITOJAEPKUBAIOIINX THPISTHI H30JIATOPOB U
IITBHIPEBBIX H30JATOPOB BJI Ha METAIUTMUECKUX M KEJIEe300€TOHHBIX OMopax B 3aBUcUMOCTH oT C3 U
HOMHHAJIFHOTO HampspkeHust (Ha BbicoTe 1o 1000 M Hajg ypoBHEM MOpS) IODKHA IPHUHUMATHCS 110
tabmn. 1.9.1.

Tabnuya 1.9.1
YneanHas 3¢ ¢deKTUBHAA ITUHA MYTH YTEYKH MOIIEPKUBAKIINX THPJISTH H30JIATOPOB

U IITHIPEBBIX H301ATOpPoB BJI Ha MeTaIn4YecKHX U JKeJ1e300eTOHHBIX OMOopax,
BHEIIHEH U30JIMH 3J1eKTP0o00OpyAoBaHUsA U U30JsiTopoB OPY

Crenenb A,, cM/KB (He MeHee), Tpy HOMHHAJIBHOM HaNpsHKEHUH, KB
3arps3HEeHUs J10 35 BKJIIOUUTEIHHO 110-750
1 1,90 1,60
2 2,35 2,00
3 3,00 2,50
4 3,50 3,10

VY nenvHast a3 dexTrBHAs JUIMHA TyTH YTEUKHU OAEPIKUBAIOIINX TUPIISHA U IITHIPEBBIX H30JITOPOB
BJI Ha BricoTe Gonee 1000 M Ham ypoBHEM MOps JOKHA OBITH YBEIHMYEHA MO CPaBHEHUIO C
HOPMHPOBAaHHOM B Tabi. 1.9.1:

ot 1000 mo 2000 M - Ha 5 %;

ot 2000 mo 3000 M - Ha 10 %;

ot 3000 o 4000 M - Ha 15 %.

1.9.11. M3onsmuoHHbIe PacCTOSHUS MO BO3IYXY OT TOKOBEAYIIMX JIO 3a3€MJICHHBIX YacTeil omop
JIOJDKHBI COOTBETCTBOBATH TPEOOBaHMAM TII. 2.5.

1.9.12. Konmn4ecTBO MOABECHBIX TapelbyYaThIX H3OISTOPOB B MOINACPKHABAIOIINX THPIAHIAAX U B
MTOCTICIOBATEIFHOW IENH THPISHA CHeNHaNnbHOW KOHCTpYKIMH (V-00pa3HbX, A-00pa3HBIX, A -

O6pa3HBIX, Y - O6p33HBIX U JAp., COCTABJICHHBIX H3 H30JATOPOB OJIHOI'O TI/IHa) JUISA BJI na
METAIIMYECKUX U JKEI€300€ TOHHEBIX OIopax AOJDKHO OMMPEALCIIATHCA 110 (l)opMyne

_ L
m=—,
LM

rae L, - JUInHa MyTH YT€YKU OJHOTO M30JIATOpa MO CTAaHAApTy MM TEXHWYECKUM YCIIOBHSM Ha
M30JITOP KOHKPETHOTO THUIA, cM. Ecim pacdeT m HE JaeT LEeNOro YHCIa, TO BBIOMPAIOT CIIEAyIolIee
LIETI0€ YHCIIO.

1.9.13. Ha BJI nampspkenmem 6-20 kB ¢ MerammmyeckuMu W Kene300€TOHHBIMH OIIOpaMHU
KOJINYECTBO IOJBECHBIX TapenbyaThbIX H30JISATOPOB B TMOAACPKHUBAOUIMX W HATSHKHBIX THPIISHAAX
JIOJDKHO ompefenaTses mo 1.9.12 u He3aBUCHMO OT MaTepHaja ONop JOJDKHO COCTaBIIATh HE MEHee
JIBYX.

Ha BJI nanpsxennem 35-110 kB ¢ Mmetammmdaecknmu, xene300€TOHHBIME U IePEBIHHBIMHI OTIOPAMHU
C 3a3eMJICHHBIMH KpPCIUICHHSMH THUPJISHA KOJIWYECTBO TapeibyaThlX H30JIATOPOB B HATSKHBIX
THPJIHAAX BCEX TUIOB B pailoHax c¢ 1-2-i C3 cnenyeTr yBenuuuBaTh Ha OAMH H30JATOP B KaXKIOU
THPJISHAE M0 CPAaBHEHUIO C KOJIMYECTBOM, MOTy4eHHbIM 1o 1.9.12.

Ha BJI nanpspkenuem 150-750 kB Ha MeTaJulMuecKHX U KeJIe300€TOHHBIX OMOPAaX KOJIUYECTBO
TapeIbuaThIX H30JATOPOB B HATSDKHBIX THPIIAHAAX JOJDKHO OnpenenaThes mo 1.9.12.

1.9.14. Ha BJI nampsokenmem 35-220 kB ¢ nmepeBsHHBIMH omopamu B paiioHax ¢ 1-2-i C3
KOJIMYECTBO IMOJBECHBIX TapelIbyaThIX M30JIITOPOB M3 CTEKIa WM (apdopa AOIMycKaeTcs: TPHHUMATD
Ha | MeHbIe, yeM a1t BJI Ha MeTaIUIMYECKHX MM JKeJIe300€TOHHBIX OIopax.

Ha BJI nanpsikeHuem 6-20 kB c 1epeBSHHBIMH ONOpaMU WM JAEPEBSIHHBIMU TpaBepcamMH Ha
METaIMYECKUX H )KeIe300€TOHHBIX OIopax B paioHax ¢ 1-2-it C3 ynenbHas o3¢ deKTuBHas AIMHA TYTH
YTEUKH U30JIATOPOB JOJDKHA OBITH HE MeHee 1,5 cM/kB.



1.9.15. B rupnsngax omop OONBIIMX IEPEXOJOB JIOJDKHO TIPEIyCMaTpUBATHCS MO OIHOMY
JIOTIOJIHUTENIFHOMY Tapenb4aToMy H30JI1TOpy U3 crekia miu dapdopa Ha kaxasie 10 M mpeBbIICHHs
BBICOTBI OMOPHI cBepX 50 M IO OTHOLICHHIO K KOJIMYECTBY HM30JSTOPOB HOPMAJIBHOTO HCIIOTHEHUS,
ompeeTIeHHOMY ISl OHOUEHBIX THPISH ipu A, = 1,9 cm/kB ast BJI Hanpspkenuem 6-35 kB u A, =
1,4 cm/xB s BJI nanpsokennem 110-750 kB. lpu 3TOM KOJIMYECTBO M30JISITOPOB B THUPIISIHAAX 3THX
OTIOp JIOJKHO OBITH HE MEHEE TPEeOyeMOro 110 YCIOBHAM 3arpsA3HEHUS B palloHE Mepexoa.

1.9.16. B rupnsHIax TapeiapuaThIX H30JIATOPOB M3 CTEKIA W (aphopa, MOJBEIICHHBIX Ha BBICOTE
6omee 100 M, ZOIDKHBI TIPEIyCMATPUBATECS CBEPX OMPEIEICHHOTO B cooTBeTcTBUH ¢ 1.9.12 m 1.9.15
JIBa IOMOJIHUTEIbHBIX U30JISTOPA.

1.9.17. Bwibop w3omsatmu BJI ¢ M301MpOBaHHBIMH TPOBOJAMH JIOJDKEH HPOWU3BOJUTHCS B
cootBercTBuH ¢ 1.9.10-1.9.16.

BHemmnss creknsgsHHasa U ¢papdopoBas n30aa1us d1eKTpoodopynosanus u OPY

1.9.18. VYnenbHas oddexTrBHas UIMHA TYTH YTEYKH BHEIIHEeH (appopoBoil 30N
aseKTpoobopyaoBaHus u u3ossTopoB OPY Hanpspkenuem 6-750 kB, a Takke Hapy)KHOH YacTH BBOJIOB
3PV B 3aBucumoctH oT C3 1 HOMHHAIBHOTO HampspkeHus (Ha BeicoTe 10 1000 M Hax ypoBHEM MOpS)
JTOJDKHA TIPHHAMATHCS 1o Tabum. 1.9.1.

VYaenpHas >(QQEeKTHBHAS MIWMHA IYTH YTEYKH BHEIIHEH W30JLIUN AJIEKTPOOOOPYIOBAHUS U
m3oisitopoB OPY mampspkenmem 6-220 kB, pacmonoxeHHbIXx Ha BbicoTe Oonee 1000 M, momkHa
MpUHUMATKCS: Ha BbicoTe a0 2000 M - mo tabdn. 1.9.1, a Ha BeicoTe oT 2000 mo 3000 M - Ha omHy
CTETIeHb 3arps3HEHNs BBIIIE 110 CPABHEHHUIO C HOPMUPOBAHHOM.

1.9.19. IIpu BwIGOpe m3ommsmuu OPY HM30ISIMOHHBIE PACCTOSHUS MO BO3AYXY OT TOKOBEMYIIHX
gacteit OPY 1o 3a3eMII€HHBIX KOHCTPYKINH TOJKHBI COOTBETCTBOBATH TPEOOBAHMAM TI. 4.2.

1.9.20. B HarskHBIX M mopnepxkuBaromux rupagHaax OPY 4yuceno TapenbyaTbIX H30JATOPOB
ciepyer onpenernars mo 1.9.12-1.9.13 ¢ nobasieHneM B KaXIyro LENb TUPISHABI HarmpsokeHueM 110-
150 kB - ognoro, 220-330 kB - a8yx, 500 kB - Tpex, 750 kB - deTbipex u3015TOPOB.

1.9.21. Ilpu oTCyTCTBUM 2NEKTPOOOOPYIOBaHHS, YAOBIETBOpstolero TpeboBanusm tabm. 1.9.1 s
paiioHoB ¢ 3-4-if C3, HeoOX0AUMO MPUMEHATh 00OPYIOBaHHE, H30JATOPHI U BBOJBI Ha OoJiee BBICOKHE
HOMUHAJIFHBIC HAIPSDKCHUS C N30ILIIHEH, YIOBIETBOpsIFomei Tabm. 1.9.1.

1.9.22. B paiioHax ¢ ycIOBHSIMH 3arpsi3HeHUs, npessimarommMu 4-10 C3, kak MpaBUIIo, CIETyeT
IpegycMaTpuBaTh coopyxenue 3PY.

1.9.23. OPY mnanpsoxenueMm 500-750 xB u, kak npasuno, OPY nanpsikenuem 110-330 xB ¢
OOJIBIIIMM KOJHUYECTBOM IPUCOCANHCHHUI HE JOJIKHBI pacoyiarathcs B 30Hax ¢ 3-4-i C3.

1.9.24. VnenbHas 3¢ dexTuBHAS ATMHA MYTH YTEUKHA BHEUIHEH H30JSIIUU JIEKTPOOOOPYHIOBAHUS U
nm3ossTopoB B 3PY Hanpspkenuem 110 kB u Beime pomkHaa ObITh He MeHee 1,2 cM/kB B paiioHax ¢ 1-i
C3 n ve meHee 1,5 cM/kB B paitonax ¢ 2-4-ii C3.

1.9.25. B paiionax c¢ 1-3-it C3 nomkus! npumensatses KPYH n KTII ¢ uzomsueit no tadn. 1.9.1. B
pationax ¢ 4-ii C3 nmomyckaercsi npumeHenne Toapko KPYH u KTII ¢ u3onstopamMu cnenuaibsHOTO
HCTIONTHEHHSL.

1.9.26. N30maTOPBI THOKHUX W )KECTKUX HAPYKHBIX OTKPBITHIX TOKOIIPOBOIOB JTOJKHBI BEIOMPATHCS C
yaeapHOM 3()(HEKTUBHON THHOW myTH yTeukd mo Tabm. 1.9.1: A, = 1,9 ¢cM/kB Ha HOMHUHAIBHOE
nanpspkernne 20 kB s TokonposoaoB 10 kB B paiionax ¢ 1-3-it C3; A, = 3,0 cM/kB Ha HOMHHAJIBHOE
Hamnpspkenue 20 kB s Tokonposogos 10 kB B paitonax ¢ 4-it C3; A, = 2,0 cM/kB Ha HOMUHANIBHOE
HanpsokeHue 35 kB s TokonpoBonos 13,8-24 kB B paitonax ¢ 1-4-if C3.

Bb160p n301911H 110 pa3psAAHBIM XapAKTePHCTHKAM

1.9.27. T'mpnsunsl BJI HampsbkeHuem 6-750 kB, BHEIIHsIE W30JALMS AJIEKTPOOOOPYIOBaHHUS M
nm3osaTopel  OPY  mHampsbkenuem 6-750 kB nomxsbl uMeTs 50%-Hble pa3psaHble HaNpsHKEHUS
MIPOMBINIICHHOM YacTOTBl B 3arpsA3HEHHOM M YBIQKHEHHOM COCTOSIHUM HE HIDKE 3HAYCHMH,
MIpUBEACHHBIX B Ta0m. 1.9.2.

VY nenbHas TOBEPXHOCTHASI IPOBOANMOCTS CJIOS 3arps3HEHHUS JOIDKHA IPUHUMATHCS (HE MEHee):

st 1-i1 C3 - 5 MkCw, 2-i1 C3 - 10 MxCwm, 3-i1 C3 - 20 mxCwm, 4-ii C3 — 30 MkCwM.

Tabnuya 1.9.2

50%-nble pa3psaHbie HanpsikeHust THpassia BJI 6-750 kB, BHemHeii u3oasinun
3JIEKTPo00opya0BaHus U u30a9TO0poB OPY 6-750 kB B 3arpsisHeHHOM



U YBJIA)KHEHHOM COCTOSIHUH

HomunansHOe HampskeHne 50%-HbIe pa3psaHbIe HAIPSHKEHUS, KB
AIIEKTPOYCTaHOBKH, KB (meficTByrOIME 3HAYCHWS)

6 8

10 13

35 42

110 110

150 150

220 220

330 315

500 460

750 685

Onpe)JeJIeHne CTEICHU 3arpsA3HCHUSA

1.9.28. B paiioHax, He MOMAAAIONUINX B 30HY BIISHUS MPOMBIIIJICHHBIX UCTOUYHUKOB 3arps3HEHUS
(;eca, TyHApa, JIECOTYHAPA, JIyra), MOXKET MIPUMEHITHCS U3OJISAIHA C MEHBIIeH yaenbHON 3P PEeKTHBHON
JUTMHOW TYTH yTEUKH, 9eM HOpMHUpoBaHHas B Tabmn. 1.9.1 g 1-i1 C3.

1.9.29. K paiionam ¢ 1-it C3 oTHOCATCS TEPPUTOPHUH, HE MONAJAIOIINE B 30HY BIUSHHUSA UCTOUHUKOB
NPOMBIIUICHHBIX ¥ TPUPOAHBIX 3arpsi3HeHuid (6ojioTa, BBICOKOTOPHBIE palOHBL, PaHOHBI CO
€1a003aCOICHHBIMU TOYBAMH, CEIbCKOX03HCTBEHHBIE PailOHBI).

1.9.30. B npoMBINIICHHBIX paifoHaX MPU HATWYAU 0OOCHOBBIBAIOIINX JaHHBIX MOXKET MPUMEHSITHCS
M30IAHs ¢ OoJpIIel yaenpHONW A(QPEeKTHBHOW UIMHOM IyTH yTEYKH, 9YeM HOPMHPOBaHHas B TaOIl.
1.9.1 ms 4-1 C3.

1.9.31. Crenenp 3arpsi3HeHHs] BONM3M NPOMBIIUICHHBIX MPEANPUATHH JOJDKHA ONPEICISATHCS I10
tabn. 1.9.3-1.9.12 B 3aBucuMOCTH OT BHJAa M PacueTHOro OOBEMa BBITYCKa€MOH NPOIYKLHH H
PacCTOSIHUSA 10 UCTOYHHKA 3arpsI3HEHUI.

PacueTHblii 00BbEM IPOMYKIMH, BBITYCKAEMOW NPOMBIIUICHHBIM MPEANPUATHEM, ONPEACNsAeTCs
CYMMHpPOBaHHEM BCE€X BHAOB mpoaykuun. C3 B 30HE YHOCOB AEHCTBYIOIIEIO MM COOPYKAaeMOIO
MPEATIPUATHS JOJDKHA OIPEAENTAThCA 10 HanOOJbIIEMY TOJOBOMY OOBEMY NPOAYKIUH C Y4ETOM
MIEPCIIEKTHBHOTO TIJIaHa Pa3BUTHS Npeanpustus (He Ooree uem Ha 10 net Bepen).

1.9.32. Crenenp 3arpszaenus BOmm3u TOC M NPOMBIIUICHHBIX KOTEIBHBIX JTOJDKHA OMPEACSATHCS
o tab:1. 1.9.13 B 3aBUCHMOCTH OT BHJIa TOTUTHBA, MOIIIHOCTU CTAHITMH U BBICOTHI JIBIMOBBIX TPYO.

1.9.33. Tlpu otcuere paccrosiauii mo Tadi. 1.9.3-1.9.13 rpaHuiiell HCTOYHUKA 3arpsI3HEHUS SBISETCS
KpHBasi, OTHOAIONIAsT BCe MeCTa BEIOPOCOB B atMocdepy Ha qanHoM npenmnpustau (TIC).

1.9.34. B cmyuyae mpeBblmeHuss o0BbeMa BBITycKaeMOW mpoxykuud u MomHoctn TOC, mo
CpaBHEHHUIO C yKa3zaHHbIMH B Ta0y. 1.9.3-1.9.13, cnenyer ysemnmuuBath C3 He MeHee 4eM Ha OJHY
CTYIEHb.

1.9.35. OO6beM BbIYCKaeMOH NPOAYKIMH NPH HAIWYUK Ha OJHOM MPEINPHATHA HECKOIBKHX
HCTOYHUKOB 3arpsi3HEHHs (I[EXOB) MIOJDKEH OIpPENeNAThCS CYyMMHPOBAaHHEM OOBEMOB MPOIYKIIUH
OTAETBHBIX 1IEX0B. ECII MCTOYHMK BBIOpPOCA 3arpsI3HAIOIINX BEIIECTB OTAEIBHBIX IPOU3BOICTB (LI€XOB)
OTCTOHMT OT JPYIMX HCTOYHHKOB BbIOpoca mpexampusitus Oombme dem Ha 1000 M, romoBoi o0beM
TIPOJYKIMH JIOJDKEH ONPEEIISITHCS ISl 3TUX TPOU3BOJICTB M OCTAIBHOM YacTH MPEAIPUSATHS OTACIBHO.
B sToM ciydae pacuerHas C3 nomxHa onpenensTbes coryacHo 1.9.43.

1.9.36. Ecau Ha OZHOM MPOMBIIIJICHHOM IPEANPUATHH BBIMTYCKACTCA MPOIYKIUS HECKOIBKHX
oTpaciei (WM TomoTpaciei) MPOMBIIUICHHOCTH, yKa3aHHBIX B Tabn. 1.9.3-1.9.12, to C3 cnemyer
ompenenars coraacHo 1.9.43.

1.9.37. I'panutsl 3086 ¢ gaHHO# C3 clieayeT KOpPEeKTHPOBATh C YIETOM PO3bI BETPOB 10 PopMyIie

s= 5,

W,

rae S - paccTosiHME OT T'PaHWIBI MCTOYHHWKA 3arps3HEHUs J0 TpaHWIlbl pailoHa ¢ gaHHoi C3,
CKOPPEKTUPOBAHHOE C YUETOM PO3bI BETPOB, M;

So - HOPMHPOBaHHOE PACCTOSHHE OT TPAHUIBI WCTOYHHKA 3arpsi3HEHUS 1O TPAaHUIBl paiioHa ¢
nmanao# C3 mpH KpyroBOM po3e BETPOB, M;

W — cpenHeromoBasi IOBTOPSIEMOCTh BETPOB paccMaTpUBacMoro pymoa, %;




W, — MOBTOpsIEeMOCTh BETPOB OJTHOTO pyMOa IpH KPYroBoii po3e BeTpoB, %o.

3nauenus S/S, TOIHKHBI orpaHUduBaThes npeaenamu 0,5 < .5/S, < 2.

1.9.38. CreneHp 3arpsi3HCHHS BOJW3M OTBAJIOB MBUIAIIAX MAaTEPHANIOB, CKJIAICKUX 3MaHUN U
COOpY)KEHHH, KaHAJTM3alMOHHO-OYHCTHBIX COOPY)KEHHH CIIEAyeT onpenesaTh no tadi. 1.9.14.

1.9.39. Crenens 3arpsi3HeHHs BOIU3U aBTOOPOT C HHTEHCHBHBIM HCIIONb30BaHIEM B 3UMHEE BpEeMs
XIMHAYECKHX MTPOTHBOTOJIONEAHBIX CPEACTB CIEAYeT ONpenenars mo tadm. 1.9.15.

1.9.40. Crenenp 3arps3HEHHUs B MPUOPEKHON 30HE MOpEH, CONIEHBIX 03€p M BOJOEMOB IOJDKHA
onpenenaTses mo Tadu. 1.9.16 B 3aBUCUMOCTH OT COJICHOCTH BOJBI M PACCTOSIHUS 10 OSperoBoii JIMHUH.
PacuetHast coieHOCTh BOABI OIPENEISETCS 10 THAPOJIIOTHYECKUM KapTaM KaK MaKCUMAaJIbHOE 3HAUCHHE
COJICHOCTH IOBEPXHOCTHOTO CJI0SI BOJIBI B 30He 710 10 kM BrityOb akBaTtopuu. CTeneHb 3arpsi3HeHUs Hall
MOBEPXHOCTHIO 3aCOJIEHHBIX BOJIOEMOB ClIe/lyeT IPUHUMATh Ha OJIHY CTYIIEHb BbIle, yeM B Tabi. 1.9.16
1t 30861 70 0,1 KM.

1.9.41. B paiioHax, MOIBEP>KEHHBIX BETpaM CO CKOpOCThIO Oomee 30 M/c co CTOpPOHBI MOps
(TIeproAMIHOCTEIO HE peke omHOTo pasa B 10 yeT), paccTosHUS 0T OEperoBoii INHUN, IPUBEICHHBIC B
Tabn. 1.9.16, cnenyer yBenuuuth B 3 pasa.

Jins BomoemoB miomaneio  1000-10000 m*> C3 jomyckaercss CHHKaTh Ha OJHY CTYNEHb MO
CpaBHEHHMIO ¢ JaHHBIMU Tab. 1.9.16.

1.9.42. Crenenp 3arps3HEHUs BONM3M TpaaupeH WM OpBI3TAIbHBIX 0acCeHOB JOJDKHA
ompenenaTscs mo T1abn. 1.9.17 mpu yaenpHON TPOBOAMMOCTH IUPKYISIHOHHON Boxsl MeHee 1000
MKCw™/cM 1 110 Tab. 1.9.18 mpu yaensHO# mpoBoxumocTH ot 1000 1o 3000 MxCwm/cm.

1.9.43. Pacuetnyro C3 B 30HE HaJIOKEHMs 3arps3HEHUI OT JBYX HE3aBHCHUMBIX HCTOYHUKOB,
OTPENICIICHHYIO C Y4eTOM po3bI BeTpoB 1o 1.9.37, cnemyer onpenensarts mo tada. 1.9.19 HezaBucuMo OT
BUAa NPOMBIIIJICHHOT'O WX IPUPOAHOI'O 3arpsA3HCHUA.

Tabauya 1.9.3

C3 BOIM3M XMMHYECKHUX NPeINPUATHI 1 TPOU3BOACTB

PacdernsIit 06beM C3 npu paccTOSHUM OT UCTOYHUKA 3aTrPSI3HEHHUS, M
BBIITyCKaeMoW mpoaykuuy, | xo 500 [ ot 500 | or 1000 | ot 1500 | or 2000 | ot 2500 | oT 3000 | oT
TBIC. T/TOL 10 1000 | mo 1500 | mo 2000 | mo 2500 | o 3000 | mo 5000 | 5000
Jo 10 1 1 1 1 1 1 1 1
Or 10 10 500 2 1 1 1 1 1 1 1
Ot 500 mo 1500 3 2 1 1 1 1 1 1
Ot 1500 mo 2500 3 3 2 1 1 1 1 1
Ot 2500 1o 3500 4 3 3 2 2 1 1 1
Ot 3500 1o 5000 4 4 3 3 3 2 2 1
Tabnuya 1.9.4
C3 B0m3u HedTenepepadaTbIBAIOIUX H He(PTEXUMHYECKUX
npeANpUATHii U IPOU3BOACTB
ITonorpacnb Pacuernslit o6bem |  C3 mpu pacCTOSHUM OT MCTOYHHKA 3arPA3HEHUS, M
BBIITyCKaeMOH 10 500 | ot 500 [ot 1000 [ ot 1500 | 0T 2000 | oOT
MPOIYKIIHH, 1o 1000 | mo 1500 | mo 2000 | mo 3500 |3500
TEIC. T/TOJT
Hedrenepepadateisatommue |[Jo 1000 1 1 1 1 1 1
3aBOJBI Ot 1000 o 5000 2 1 1 1 1 1
Ot 5000 mo 9000 3 2 1 1 1 1
Ot 9000 o 18000 3 3 2 1 1 1
Hedrexummuueckue Jo 5000 3 2 1 1 1 1
3aBOJBI 1 KOMOMHATEI Ot 5000 70 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




3aBOIbI CHHTETHYECKOTO
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Ot 50 mo 150
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Tabnuya 1.9.5

C3 BOM3M NpeANpUSTHI 110 NPOU3BOACTBY ra3oB U NepepadoTke HEPTAHOIO raza

Iloporpacns

PacuerHslii 00beM

BBIITyCKAaEMOW IPOIYKIINU

C3 npu paccTOSIHAM OT UCTOYHUKA

3arpsA3HEHU, M

10 500 | ot 500 mo 1000 | ot 1000
IIpon3BoACTBO razoB He3zaBucumo ot o0bema 2 1 1
ITepepabotka HedrsiHoro rasa |HesaBucumo ot oObeMa 3 2 1

C3 BOM3M NpeANpPUATHI 0 MPOU3BOACTBY LEJUIIOI03bI U OyMaru

Tabnuya 1.9.6

[omorpacnb Pacuernsrit 00beM C3 npu paccTOSHUH OT HCTOYHUKA 3aTPSI3HEHUS, M
BBIITyCKaeMo# npoaykuuu, | xo 500 | ot 500 go 1000 | or 1000 mo 1500 | o 1500
TBIC. T/TOJT
[IpouzBoacTBo Ho 75 1 1 1 1
LEIUTIONIO3bI 1|0t 75 1o 150 2 1 1 1
nonyuewono3sl Ot 150 1o 500 3 2 1 1
Ot 500 o 1000 4 3 2 1
[TpousBoacTeo HeszaBucumo ot 00bema 1 1 1 1
Oymaru
Tabnuya 1.9.7
C3 BOIM3M NpeANpUSATHIA U NPOU3BOJCTB YePHOI MeTAJIYPruu
ITonorpacnn Pacuetnsiit 06bem | C3 npu paccTOSHUM OT UCTOYHUKA 3arpsI3HEHUS, M
BBIITYCKaeMOM no | or 500 [or 1000 | or 1500 | oT 2000 | ot
npoayku, Teic. T/Tox| 500 | ;o 1000 | mo 1500 | o 2000 | o 2500 | 2500
BoimiaBka  yyryna  u|[do 1500 2 1 1 1 1 1
craau Ot 1500 7o 7500 2 2 2 1 1 1
Ot 7500 1o 12000 3 2 2 2 1 1
T'oprooborartutensabie o 2000 1 1 1 1 1 1
KOMOMHATEI Ot 2000 70 5500 2 1 1 1 1 1
Ot 5500 1o 10000 3 2 1 1 1 1
Ot 10000 1o 13000 3 3 2 1 1 1
Koxkcoxmmmponzsonacteo o 5000 2 2 2 2 2 1
Ot 5000 no 12000 3 2 2 2 2 1
®DeppociiaBsl Jo 500 1 1 1 1 1 1
Ot 500 1o 700 2 2 1 1 1 1
Ot 700 o 1000 3 3 2 1 1 1




[IpouzBoacTBo HesaBucumo or[ 3 2 2 2 1 1
Mar"He3uaJIbHbIX I/IBJIGJTI/Iﬁ o0beMa
I[Ipokar u oOpaborka|HezaBucumo or| 2 1 1 1 1 1
YyT'yHa U CTaIH o0bema

Tabnuya 1.9.8

C3 B0/M3M NpeAnpusATH U NPOU3BOJACTB BETHOH METAJLTyPIrUHA

Ionotpacnp PacuetHblit 00beM C3 npu paccTOSHUM OT UCTOYHMKA 3arpPS3HEHUS, M
BBIITYCKAaEMOH NPOYKIIHH, bi() or 500 | or 1000 | ot 1500 [ or 2000 | or 2500 | oT
TBIC. T/TOJ 500 | mo 1000 | no 1500 | no 2000 | mo 2500 | o 3500 [ 3500
IIpousBoncTso Jlo 100 1 1 1 1 1 1 1
ATIOMUHUS Ot 100 1o 500 2 2 1 1 1 1 1
Ot 500 1o 1000 3 3 2 2 1 1 1
Ot 1000 10 2000 3 3 3 2 2 1 1
IIpousBoacTso Orlpgo5 1 1 1 1 1 1 1
HUKeJs Ot 5 o 25 2 2 1 1 1 1 1
Ot 25 o 1000 3 2 2 1 1 1 1
IIpousBoncTBo penkux [HesaBrcumo ot oobeMa 4 4 3 3 2 2 1
METaJUIOB
TIpou3BOACTBO IIMHKA HeszaBucumMo ot o0bema 3 2 1 1 1 1
IIpousBoncTBo u obpaborka|HesaBucumo or oobema 2 1 1 1 1 1
LIBETHBIX METAJIIOB

Tabnuya 1.9.9

C3 B0M3M NpeAnpusiTHii 10 NPOU3BOACTBY CTPOUTEIBHBIX MATEPHAJIOB

IIpousBoncTBo acbecra u Jp.

HezaBucumo ot o6bema

Ionotpacis PacueTHslit 00BbeM C3 npu paccTOSHUU OT UCTOYHUKA 3arps3HEHUs, M
BBIIyCcKaeMo# npoxykuuy, [ mgo |or 250 | or 500 | or 1000 [ or 1500 | or 2000 | oT
TBIC. T/TOJ 250 [ 1o 500 | mo 1000 | mo 1500 | ;o 2000 | mo 3000 | 3000

IIpou3BoaCTBO IIEeMEHTa Jlo 100 1 1 1 1 1 1 1
Ot 100 1o 500 2 2 1 1 1 1 1

Ot 500 1o 1500 3 3 2 1 1 1 1

Ot 1500 o 2500 3 3 3 2 1 1 1

Ot 2500 1o 3500 4 4 3 3 2 1 1

Ot 3500 4 4 4 3 3 2 1

3 2 1 1 1 1 1

2 1 1 1 1 1 1

HpOI/BBOZ[CTBO OETOHHBIX M3IICHHﬁ u|HezaBucumo ot ooObeMa

ap.

Tabauya 1.9.10

C3 B0/IM3M MAIIMHOCTPOUTEIbHBIX NPEANPHUATHI U IIPOU3BO/ICTB

PacuerHbIil 00bEM BBITYCKACMO# MPOAYKIHH

C3 IpU paCCTOAHUUN OT UCTOYHHNKA 3aIPA3SHCHUS, M

10 500

ot 500

Heszasucumo ot o0bema

2

1

Tabauya 1.9.11

C3 BOM3u npeANPUATHH JIeTKO0il MPOMBIILIEHHOCTH

Ilonorpacns PacuerHsIit 00BbeM C3 npu pacCTOSHUH OT UCTOUYHUKA
BBIITYCKa€MOM MPOAYKIINN 3arpsa3HEHUs, M
10 250 | or 250 mo 500 | ot 500
O0paboTka TKaHEeH HezaBucumo ot o0bemMa 3 2 1
[MpousBoacTBo  uCKyccTBeHHBIX|He3aBucumo ot oobema 2 1 1

KO U IIJICHOYHBIX MaTCpHaJIOB

Tabauya 1.9.12




C3 BOIM3M NpeaNpUATHIA MO0 100bIYe Py U HEPYAHBIX HCKOMAEMBIX

ITonorpacnb PacueTHBIi 00BEM BBITYCKaeMOM C3 npu paccTOSHUH OT UCTOYHUKA
MPOAYKIHN 3arps3HEeHUs, M
1o 250 ot 250 o 500 ot 500
JKenesnas pyna u ap. |HeszaBucumo ot 00bemMa 2 1 1
Yronp* HesaBucumo ot o0beMa 3 2 1

* Pacripoctpansiercs Ha onpezaenenne C3 BONIM3U TEPPUKOHOB.

Tabauya 1.9.13

C3 Bosm3u TAC M NpOMBILLTEHHBIX KOTEJbHBIX

Bun tormmea MomHOoCTb, Bricora | C3 npu paccTOsSSHUM OT MCTOUYHHUKA 3arpsi3HEHUS], M
MBT IBIMOBBIX | 10 |oT 250| ot 500 | ot 1000 | ot 1500 oT
Tpy6, M | 250 |10 500] 7o 1000 | mo 1500 | mo 3000 | 3000

TOC u xorenbHble Ha|HesaBucumo ot|JIrobas 1 1 1 1 1 1

VIJIAX TIPH 30JIBHOCTH|MOIITHOCTH

menee 30 %, mazyre,

rase

TOC u xoTenbHbIC Jlo 1000 Jrobas 1 1 1 1 1 1

HA YTIBIX IPH Ot 1000 Jo 180 2 2 2 1 1 1

3osbpHOCTH Ooutee 30 %|mo 4000 Ot 180 2 2 1 1 1 1

TOC u xoTenbpHbIC Jlo 500 Jlro6ast 3 2 2 2 1 1

Ha CJIaHIax Or 500 Jlo 180 4 3 2 2 2 1
110 2000 Or 180 3 3 2 2 2 1

Tabnuya 1.9.14

C3 B0IM3H 0TBAJIOB NBLIALINX MATEPHAJIOB, CKJIAJICKHUX 3IAHHI  COOPYKEHHI,
KAHAIN3AHOHHO-0YHUCTHBIX COOPYKeHH I
(307100TBAJIBI, CONIEOTBAIIBI, IIJTAKOOTBAJIBI, KPYITHBIE IIPOMBIIUICHHBIE CBAIKH, IPEATIPHITHSI
T10 C’KUTaHUIO MYCOpPa, CKJIaIbI M 3JIEBATOPHI MBUIAIINX MaTEPHAIOB, CKIAIbI VIS XPaHEHHS

MHHEPAIBHBIX YIOOPEHHUH U SIIOXMMHUKATOB, THAPOIIAXTHI K 000oraTuTenbHbIe (padbpukH,
CTaHIIMY a’paliy U Ipyrue KaHAIN3alnOHHO-OUYHCTHBIC COOPY>KCHHU)

C3 npu pacCcTOSTHUM OT MCTOYHWKA 3arpsSI3HEHMS], M

1o 200 ot 200 mo 600 ot 600
3 2 1
Tabauya 1.9.15
C3 B0JIM3M aBTOAOPOT ¢ HHTEHCMBHBIM MCIO0Jb30BaHUEM
B 3MMHee BpeMsl XHMHYEeCKHUX MPOTHBOr0JI0JIeIHbIX CPEACTB
C3 npu paccTOSHUM OT aBTOJOPOT, M
1o 25 ot 25 10 100 ot 100
3 2 1
Tabauya 1.9.16
C3 B npudpe:xHoii 30He Mopeii U 03ep MIoWAAbLI0 Goaee 10000 m*
Tun BogoeMa PacuerHas coneHOCTh BOABL, /1 | PaccTosiHue ot GeperoBoit imann, kM | C3

Hesacosensslit Ho 2

Jo 0,1




Cnabozaconennsiii (Ot 2 o 10 Ho 0,1
Or0,1 1o 1,0

Cpennesaconennsiii (Ot 10 go 20 Ho 0,1
Or 0,1 no 1,0
Or 1,0 10 5,0

CunbHO3acojieHHbIit (Ot 20 mo 40 Jo 1,0
Or 1,0 10 5,0
Or 5,0 10 10,0

— o= o=

Tabnuya 1.9.17

C3 BOJIM3M rpagupeH U OPbI3rajJbHBIX 0acCeiiHOB € yAeabHON NPOBOAMMOCTHIO
IHMPKYJIANHOHHOIH Boabl MeHee 1000 MmkCwm/cm

C3 paiiona Paccrosinue ot rpaaupeH (Opbi3ranpHoro dacceiina), M
Jo 150 or 150
1 2 1
2 3 2
3 4 3
4 4 4

Tabnuya 1.9.18

C3 BOJIM3M rpajupeH U OPbI3rajbHbIX 6acceiiHOB ¢ yAeabHON NPOBOAMMOCTHIO
IUpPKyJIsannoHHoi Boabl o1 1000 10 3000 MmxCwm/cm

C3 paifona PaccrosiHue ot rpaaupe (Opbi3rasibHOTO OacceliHa), M
10 150 ot 150 1o 600 ot 600
1 3 2 1
2 4 3 2
3 4 4 3
4 4 4 4

Tabauya 1.9.19

Pacuernas C3 NP HAJTOKCHUHU 3anﬂ3He]—ll/Iﬁ OT ABYX HE3aBMCUMbIX HCTOYHHUKOB

C3 oT nepBoro HNCTOYHHKA PacquHa;{ C3 HpI/I CTCIICHU 3arp${3HeHI/m oT BTOpOFO HNCTOYHHUKA
2 3 4
2 2 3 4
3 3 4 4
4 4 4 4

Ko3¢pdpunmeHTsl Hcnoib30BaHNSA OCHOBHBIX THIIOB M30JIITOPOB
M U30JISINMOHHBIX KOHCTPYKIMH (CTEeKISHHBIX U (pap(opoBHIX)

1.9.44. Ko3(h¢uueHTsl HUCHOIB30BaHUSA & W30MALMOHHBIX KOHCTPYKIHH, COCTAaBICHHBIX W3
OJTHOTHITHBIX U30JISITOPOB, CIEAYET ONPENENIATh KaK

k =k Lk,

rze k, - K03 PULUEHT UCTIOJIB30BaHUS U30JIATOPA;

ke - Ko>hOUIMEHT WCIONB30BAaHUSA COCTaBHOM KOHCTPYKIMH C MAapaUIeNbHBIMH WM
MIOCIIEI0BATENBHO-TTAPAIUICIIHBIMI BETBSIMH.

1.9.45. KoahdummenTsl HCIOIB30BaHUS k, TTOJBECHBIX TapeiabuaThix u30isaTopoB mo 'OCT 27661
co ci1ab0 pa3BUTON HIDKHEH MOBEPXHOCTHIO HM3OJILMOHHOM JETalH CJIEQyeT ONpeNelsaTh Mo Talll.
1.9.20 B 3aBUCHMOCTH OT OTHOLICHUSI JJTMHBI ITyTH YTEUKU M30JI5ITOpa Ly K AMAMETpy ero Tapenku D.



1.9.46. KoadduueHTsl ncronb3oBaHus k, MOABECHBIX Tapeilb4aThIX H30JSITOPOB CIEHATEHOTO
HCTIONHEHMS C CUJIBHO Pa3BUTOMN MMOBEPXHOCTHIO CIIEAYET ONpenenaTh mo tabdm. 1.9.21.

1.9.47. Koo duImeHThl HCTIOIb30BaHUS K, IITHIPEBBIX U30JIATOPOB (JIMHEHHBIX, OTIOPHBIX) CO c1abo
Pa3BUTOH MOBEPXHOCTHIO INOJDKHBI MPUHUMATHCS PaBHBIMA 1,0, ¢ CHIIBHO pa3BUTON MOBEPXHOCTHIO -
1,1.

1.9.48. KoadduiueHTsl ucnonb30BanHus k, BHEIIHEH M3O0JSALUH IEKTPOOOOPYIOBAHUS HapYyKHOU
YCTaHOBKH, BBINIOJHEHHOW B BHJE OJMHOYHBIX M3OJISIIIMOHHBIX KOHCTPYKIMH, B TOM YHCIIE OIMOPHBIX
M30JITOPOB HAPYKHOW YCTAaHOBKM Ha HOMHUHalTbHOe Hampsbkenue Mo 110 kB, a Taxke moaBecHBIX
M30JITOPOB CTEP)KHEBOTO THIIA HA HOMHHANLHOE HanpspkeHue 110 kB, ciemyer onpenensTs mo Tabml.
1.9.22 B 3aBHCHMOCTH OT OTHOIIEHWS [UIMHBI IIyTH YTEYKA M3O0JATOpa WM H3OJSIIHOHHON
KOHCTPYKINH L, K JJTHHE UX U3O0JSIIMOHHON YacTH /.

1.9.49. KoadurmeHTs! Ucionbp30BaHus ki OJTHOLEITHBIX THPJISTH M OJMHOYHBIX OHOPHBIX KOJIOHOK,
COCTaBJICHHBIX M3 OJJHOTHUITHBIX U30JISITOPOB, CIEAYET IPUHUMATH paBHbIMH 1,0.

1.9.50. KoaduumeHTsl UCIONB30BaHUS K COCTaBHBIX KOHCTPYKLHMI C MapajulelibHBIMU BETBSIMU
(6e3 mepembBIUEK), COCTAaBICHHBIX W3 OJHOTHIHBIX 3JEMEHTOB (IBYXLIENHBIX M MHOTOLEIHBIX
MTOJIACPKUBAIOIINX M HATSDKHBIX TUPIIHI, ABYX- M MHOTOCTOCYHBIX KOJIOHOK), CIIEAYET ONPEHETATh 110
Tabm. 1.9.23.

1.9.51. KoadpdunueHtsl ucnoiab3oBanus k., A-o0pa3HbIX U V-00pa3HBIX THPISHA C OTHOUCITHBIMH
BETBSIMU CJIEAyeT MPUHUMATh paBHbIMH 1,0.

1.9.52. KosdduiuenTsl HCHONB30BaHUS Kk COCTaBHBIX KOHCTPYKLHUH C MOCIIENOBaTEIbHO-
NapaJuIeNIbHBIMU BETBSIMH, COCTABJIICHHBIMH M3 M30JIATOPOB OJHOTO THHA (TMPJSHI THIA Y wm )\,
OTIOPHBIX KOJIOHOK C Pa3JIMYHBIM YHCIIOM NapajuleNIbHbIX BETBEW MO BBICOTE, @ TAK)KE ITOJICTaHIIMOHHBIX
anmapaToB C pacTsHKKaMH), CIeAyeT IPUHUMATh paBHBIMU 1,1.

1.9.53. Koa¢duimeHTsl HCTIOIb30BaHUS &y, OJJHOLICTTHBIX TUPJISHI K OAMHOYHBIX OTIOPHBIX KOJIOHOK,
COCTaBJICHHBIX M3 PAa3HOTHITHBIX H30JSATOPOB ¢ KOY(D(UIIMEHTAMH HCIONB30BAHUS Ky U Ky, JOJDKHBI
OTIpeNeNATHCS 1Mo PopmMyme

k= Ll + L2 ,
L, L
kHl kI/I2

rae Ly u L, - [IMHA MyTH yTEUKH Y4acTKOB KOHCTPYKIIMH U3 M30JIITOPOB COOTBETCTBYIOLIETO THIIA.
AHaTOTHYHBIM 00pa30M JOJDKHA ONPEIETSTHCS BEIMUNHA Ay JUII KOHCTPYKIMH yKa3aHHOTO BHJA NPH
YHCIIE Pa3HbIX TUIIOB U30JISITOPOB, OOJIBIIEM JIBYX.

Tabauya 1.9.20

KoaddunnenTs! ncnonab3oBanus k, NOABECHBIX TapeJb4aThIX H301ATOPOB
co c1a00 pa3sBUTON HMKHEH MOBEPXHOCTHIO U30JISIIMOHHOM 1eTalu

L./p ku
Ot 0,90 no 1,05 BKIFOYUTEIEHO 1,00
Or 1,05 go 1,10 BKIFOYUTEIIHHO 1,05
Ot 1,10 go 1,20 BKIIOYNATETHHO 1,10
Or 1,20 go 1,30 BKJIFOYHUTEIBHO 1,15
Or 1,30 go 1,40 BKJIFOYUTEIILHO 1,20

Tabnuya 1.9.21

Koa¢dunmenTs! nenoab3oBanus k, NOABECHBIX TapeJb4YaThIX H301ATOPOB
CrenuaJbHOr0 UCIOJTHEeHUs

Kondwuryparwus usonsropa | K




JIByKkpbu1as 1,20
C yBenW4eHHBIM BBIIETOM peOpa Ha HMKHEH MOBEPXHOCTH 1,25
AnspommHaMudecKkoro npoduis (KOHyCcHas, moIycdepraecKkas) 1,0
Kosokosoo0pasHast ¢ ri1aikoii BHyTpeHHeH B peOpHUCTOil Hapy)KHOH ITOBEPXHOCTSIMHU 1,15

Tabnuya 1.9.22

KOZ)(I)(I)I/IIH/IGHTLI HCIMOJb30BAHUSA OAUHOYHBIX
H30JANMOHHBIX KOJIOHOK, OMMOPHBIX U MMOABECHBIX CTEPKHEBLIX U30/JIATOPOB

LJ/h | wmenee 2,5| 2,5-3,00 |3,01-3,30] 3,31-3,50 | 3,51-3,71 | 3,71-4,00
ki 1,0 1,10 1,15 1,20 1,25 1,30
Tabruya 1.9.23
Ko3¢punnenTs! nenosib30Banus k COCTABHBIX KOHCTPYKIU € JIEKTPUYECKH
napajijiejJbHbIMU BeTBAMM (0€3 nmepeMbIyeK)
KonngecTBo mapanienbHbIX BETBEH 1 2 3-5
ki 1,0 1,05 1,10

1.9.54. Kondwurypanus 1moJBeCHbIX H30JIITOPOB JJIsl PAHOHOB C Pa3IMYHBIMU BUAAMH 3arps3HEHUI

JTOJDKHA BBIOUpAThCs 1m0 Tadi. 1.9.24.

Tabauya 1.9.24

PexoMenayemble 001aCTH NPUMeHEHHUsI MOIBECHBIX
H30JIITOPOB Pa3IUYHON KOH(pHUrypanuu

Konduryparyst uzossitopa

XapakTepucTuKa palioHOB 3arpsi3HEHUS

Tapenbuathiii ¢ peOpUCTON HYDKHEH
noBepxHocThio (L/D < 1,4)

Paiionsr ¢ 1-2-if C3 npu 1r00bIX BUAAX 3arPSI3HCHUS

rIagKuni
Tapeyp4yaTbli

Tapenbuatslii
oTychepuIecKui,
TJIaJKUH KOHYCHBIN

Paiionsr ¢ 1-2-it C3 mpu r00BIX BUAAX 3arpsi3HEHUS, PaiOHBI C

Tapenbuatsiii papdopoBbIit

3aCOJIEHHBIMH ITOYBAaMH U C TIPOMBIIIICHHBIMH 3aTPS3HEHUSIMH HE
Boie 3-i C3

Paiionsl C 4- C3 BOJIM3U IIEMEHTHBIX u
CIIaHIICBOMCPEPAOATHIBAIONINX — MPEHIPUATHHA,  MPCIIPUSTHIA

YEPHOM METAJULYPrUH, NPEANPUATHI 0 IPOU3BOIACTBY KAJIMIHHBIX
yI0OpeHu, XUMHIECKUX POU3BOJICTB, BRITYCKAIOMHUX (pocdatsr,
ATIOMUHUEBBIX 3aBOJOB TPH HAIWYNH IIEXOB IIPOHM3BOJCTBA
ANEKTPOAOB (IIEXOB aHOJTHOU MacChl)

CrepxHeBoil thapdopoBsIit

HOpMasibHOTO uctoiHeHus: (L./h <
2,5)

Paiionsl ¢ 1-if C3, B TOM 4ucie ¢ TpyIHOJOCTYIHBIMU TpaccaMu
BJI

Tapenb4atblil IBYKPbUIBII

PaifoHBl C 3acOJCHHBIMH II0YBAaMH H C [POMBIIUICHHBIMH
3arpsisHeHUsIMU (2-4-51 C3)

Tapenbyatsbrii c CHIIBHO
BBICTYNAIOIIMM PeOpOM Ha HIDKHEH
noBepxHocTH (L./D > 1,4)

[Tobepexbst Mopeit u conenbix o3ep (2-4-s1 C3)

CrepxHEBOI thapdopossrit
crienuanbHoro ucrionHenus (L./h >
2,5)

Paiionsr ¢ 2-4-i1 C3 npu n1r00BIX BUAAX 3arps3HCHUS; PAHOHBI C
TpyaHOIOCTYIHBIME Tpaccamu BJI (2-3-a C3)

CrepxHEBOI nonumepHslii|Paitonst ¢ 1-2-i C3 npu m100bIX BUIIAX 3arps3HEHHUs, B TOM YUCIIE
HOPMaJIbHOT'O MCTIOJHEHUS pailoHbl ¢ TPYAHOAOCTYIHBIMU Tpaccamu BJI
CrepxHeBOR mouMepHsbIii | Paitonst ¢ 2-3-i C3 npu 00X BUIAX 3arpsA3HEHHS, B TOM YHCIIE

CIICUAJIBHOI'O MCIIOJTHCHMA

paiioHBI C TPYAHOAOCTYIHBIMU Tpaccamu BJI




[Ipumeuanue. D - nuameTp TapeinpyaToro M30IATOpa, CM; A - BBICOTA HM3OJIMOHHON YacTH CTEPIKHEBOTO
U30JIITOPA, CM; L, - JUIMHA ITyTH YTEUKH, CM.



