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1. Ob0aacTb npUMeHeHUst

1.1. Hacrosmme HOpMBI TexHOIorudeckoro mpoektupoBanus (HTII) comepkaT OCHOBHEIC
YKa3aHus MO0 NMPOEKTUPOBAHUIO CHCTEM 3JIEKTPOCHAOXEHUs HalpshKeHHEeM cBbille u 10 | kB BHOBB
CTPOSIINXCS M PEKOHCTPYHUPYEMBIX MPOMBIIUICHHBIX MPEANPUATHH M TPUPABHEHHBIX K HHUM
noTpeOHuTeNIeH.

1.2. Hacrosimme HTII cnenyer paccMaTpuBaTh COBMECTHO ¢ TpeOoBanusimu . 1.2 ITYD
"DnexTpocHabkeHue U dIeKTpuueckue cetu" [1].

1.3. Tpe6oBanmsimu HTII cregyer pyKOBOACTBOBATHCS TIPH TMPOECKTUPOBAHHHM  CUCTEM
NIEKTPOCHAOKEHUSI M TOJCTAHIINM MPOMBIIUICHHBIX MPEANPHATHN BCEX MHUHUCTEPCTB M BEIOMCTB,
MOTyYarOIHX IEKTPOIHEPTUIO OT CETEl IHEPrOCUCTEM U OT COOCTBEHHBIX AIIEKTPOCTAHIIUHA.

K cucremam 31eKTpOCHAOXKEHUS MOJ3EMHBIX, TATOBBIX M JPYTHX CIEIHAIBHBIX YCTAHOBOK MOTYT
OBITH IPEIBABIICHBI JIOTIOJIHUTEIBHBIE TPEOOBAHMS.

1.4. HTII 3amenstor coboii ctpoutensabie HOpMBI ['occtposs CCCP CH 174-75 "UHCTpYyKIHSA 110
MPOEKTUPOBAHMIO HJIEKTPOCHAOKEHHUS IPOMBIILICHHBIX NPEIIPHATHHA" .

2. O0uue TpeGOBaAHMA

2.1. OCHOBHBIMH OTIPEAETIAIOMNMH (HaKTOPAMH IIPH MPOSKTUPOBAHUHN IEKTPOCHAOKESHHUS JOIKHBI
OBITh XapaKTEPUCTUKH MCTOYHHKOB NUTAHUSI W TOTPEOHUTENEH AIEKTPOIHEPTUH, B MEPBYIO OYepe/b
TpeboBaHue, K OecriepeOOWHOCTH OSIEKTPOCHAOKEHHS C YYeTOM BO3MOXXHOCTH OOecCTieueHus
pe3epBUPOBAHMS B TEXHOJIOTHUECKOM YacTH NPOEKTa, TpeOOBaHUs AIIEKTPOOE30IIaCHOCTH.

2.2. Tlogxio4yeHHWE CHUCTEM OSJCKTPOCHAOKCHHS TNPOMBINUICHHBIX TPSANPHATAH K  CETAM
SHEPrOCUCTEM TPOU3BOAUTCS COTIACHO TEXHHYECKHM YCJIOBUSM Ha IPHCOCTUHECHUE, BBIIABACMBIM
9HEeprocHa0Xarole opraHu3aled B COOTBETCTBMU ¢ [lpaBMiamMu IOJB30BaHMS 3JIEKTPHUECKON
sHepruei [2].

2.3. CxeMBl SJIEKTPOCHAOXKEHUS MPOMBIINUICHHBIX NPEINPUATHH JODKHBI pa3padaThIBaThCs C
YUETOM CJICTYIOIINX OCHOBHBIX PHUHIIUIIOB!

2.3.1. VICTOYHMKHM TUTaHWS JOJDKHBI OBITh MaKCUMaJbHO TPHUOIMKEHBI K MOTPEOUTEIIM
3JIEKTPUYECKOMN IHEPTUU.

2.3.2. Yucno cryneHed TpaHchopMalMK W paclpeneleHus] dJICKTPOIHEPTHH Ha KaXIoM



HaNpsHKCHUH JIOJDKHO OBITh MHHHUMAIEHO BO3MOKHBIM.

2.3.3. PacmpeneneHne 3JIEKTPOIHEPTHH PEKOMEHIYETCS OCYIIECTBISATh 10 MaruCTpPalbHBIM
cxemaM. B 000CHOBaHHBIX CITydasix MOTYT IPUMEHATHCSA PaIHAIBHBIE CXEMBI.

2.3.4. CxeMbl 3JIEKTPOCHAOKEHUSI W DIICKTPUUECKUX COCJAWHEHWH ITOJCTAHIMH JOJDKHBI OBITh
BBINIOJIHEHBI TakUM 00pa3oM, 4YTOObI TpeOyeMBbl YpOBEHb HAJECKHOCTH M DPE3EPBUPOBAHUS OBUI
obecrieueH Mpyu MUHUMAJILHOM KOJIMUECTBE JIEKTPOOOOPYI0BaHUS U TIPOBOTHUKOB.

2.3.5. CxeMBlI 2J1eKTpOCHa0KEHHS JOJDKHBI OBITh BBITIOJIHEHBI 110 OJOYHOMY NMPUHIMIY C y4ETOM
TEXHOJIOTMYECKOH  CXeMBl  MpeAnpusATHa.  [IuTaHWe  DJIEKTPONPHEMHHMKOB  IapajjiesIbHBIX
TEXHOJIOTMUECKHX JIMHUH CJIEAYyeT OCYLIECTBISITh OT PAa3HBIX CEKUWH I[IMH [OJCTaHLUH,
B3aMMOCBSI3aHHBIE TEXHOJIOTHUECKHE arperaThl JODKHBI MUTAThCS OT OJHOM CEKIMH IIHH.

[IutaHne BTOPHYHBIX NENEH HE MOJDKHO HAPYIIATHCS MPU JFOOBIX MEPEKIIOUEHHUAX MUTAHHA
CHJIOBBIX IETICH MapayIeIbHBIX TEXHOJIOTHUECKUX TOTOKOB.

2.3.6. IIpu TOCTPOCHNH CXEMBI 3JIEKTPOCHAOKEHHUSI NPEANPUSITHS, IEKTPOIIPUEMHUKH KOTOPOTO
TpeOyIOT pe3epBUPOBAHMS MUTAHKA, JODKHO IPOBOJUTHCS CEKIMOHMPOBAHME IIMH BO BCEX 3BEHBSIX
CHCTEMBI DAacCIpeleNeHUs] 3JIEKTPOIHEPryH, BKIIOYAs IIMHBI HH3IIETO HANPSDKCHHS IIEXOBBIX
JBYXTpaHC(OpMaTOPHBIX MMOJICTAHIINH.

2.3.7. Bce ameMeHTHI 3MEeKTPUYECKON CeTH MOJDKHBI, KaK MPaBMIIO, HAXOIUTHCS IMOJ Harpy3Koil.
Hanume pe3epBHBIX HEPaOOTAIOUIUX IEMEHTOB CETH JOJKHO OBITH 0OOCHOBAHO.

2.3.8. Cnenyer mpuMeHATb, Kak IpaBWIO, pa3lelbHYI0 paboTy nuHUM, TpaHcdopmaropos. B
00OCHOBaHHBIX CIIy4yasX, [0 COTJIACOBAHWIO C HSHEProcHaOKarolled opraHusanuel, MOXeT ObITh
JIONyIIeHa napajuiesibHas paboTa 3JIEMEHTOB CHCTEMBI DJIEKTPOCHA0KeHHs (CM. 1. 6.33).

2.3.9. Beibop MomHOCTH TpaHC(HOPMATOPOB M CEUCHHH IMPOBOAHHUKOB CIEIYET IPOU3BOIWUTH C
YYETOM yCTaHABJIMBAEMBIX CPEACTB KOMIICHCALINH PEAKTHBHON MOIITHOCTH.

2.4. Tlpm TPOEKTHPOBAHWU CHUCTEMBI JJIEKTPOCHAOKEHHWS IPOMBIIIICHHOTO MPEANPUATHS
COBITQJICHNE TUIAHOBOTO PEMOHTA M aBapHM WJIM HAJIOKCHHE aBapH{ Ha aBapHIO CIEAyeT Y4HUTHIBATh
TOJBKO JUIS 3JIEKTPONPHEMHHUKOB OCOOOH Tpymmbl | KaTeropmm W NIpH TEXHUKO-3KOHOMHYECKOM
00OCHOBAaHMHU IS SNEKTPOINPUEMHHUKOB | KaTeropuu NPOU3BOACTB CO CIIOKHBIM HENPEPHIBHBIM
JUIUTEJIEHO BOCCTaHABIMBAEMBIM TEXHOJIOTHUECKUM MPOIECCOM.

2.5. Ha xaxaoM NpPOMBIIUIEHHOM NPEANPUSATHH AOJDKHA MpPeayCMaTpUBAThCA BO3MOXHOCTD
[EHTPAJN30BAHHOTO OTKJIIOYEHHUS B Yachl MAaKCHUMyMa Harpy3Kd 3HEPTrOCHCTEMBI MM B TEPHOABI
PSKMMHBIX OrpaHHYEHHMH B TI0/1a4€ AJIEKTPOIHEPruH (IoCiIeaBapHiHble WIIM PEMOHTHBIE PEXHUMBI)
AIIEKTPONPUEMHHUKOB, OTHeCeHHBIX K |11 kaTeropuu o 6ecriepeGoiHOCTH MEKTPOCHA0KEHHSL.

2.6. Ilpn mNpPOEKTUPOBAHMM HSHEPrOEMKHX HPOMBIIUICHHBIX TPEANPHUATHA JIODKHBI  OBITH
PaccMOTPEHBI COBMECTHO C 3aKa3YHKOM:

2.6.1. BO3MOXXHOCTb OTKJIIOYEHMSI MJIM YAaCTUYHOM Pa3rpy3Kd KPYIHBIX 3JIEKTPOINPUEMHHUKOB B
HEeNsAX CHIKEHUS OJIEKTPUYECKOW Harpy3Kd TNpeanpusaTdss B 4Yachl MaKCHUMyMa Harpysku

9HEPTrOCHUCTEMBI.

2.6.2. DOKOHOMHYECKas  IEIecoOOpa3HOCTh  JIOTIONIHUTEIHHOH  YCTAaHOBKH  KPYITHBIX
TEXHOJIOTHYECKUX arperaTroB B LENAX X OTKIIOUEHHS WM PasTPy3KH B Yachl MAKCUMyMa Harpy3Ku
9HEPrOCHCTEMBI.

2.7. BpiOop Tuma, MOIIHOCTH M JAPYTHX IapaMeTPOB MOJCTAHINM, a Takke MX PacIOJIOKCHHE
JIOJDKHBI 00YCIIOBITMBATHCA 3HAYCHHUEM M XapaKTEpOM 3JIEKTPHUECKUX HAarpy30K U pa3MelIeHHEeM UX Ha
TCHEpaJbHOM IUIaHe npeAanpusaTud. IIpu 3TOM [TOMKHBI YYUTHIBATBCA TaKXKe AapXUTEKTypHO-
CTPOUTENBHBIE M IKCILTyaTal[IOHHBIE TPEOOBAHMSI, PACIIOI0KEHHE TEXHOJIOTHYECKOTO 000pyI0BaHMS,
YCIIOBUSI OKpY XKalollel cpe/ibl, TPeOOBaHMUS B3PBIBOIIOKAPHOM M 9KOJIOIHYEeCKOH 0€301MacHOCTH.

2.8. CxeMbl 2JIEKTPUYECKUX COEAMHEHMN MOJACTAaHUUM U PACHpPEEeTUTEIbHBIX YCTPONUCTB JOJKHBI
BBIOMpAThCSI MCXOAs M3 O0OmeH CXeMbl OJJIEKTPOCHAOXKEHUS TMPEANPUATHS U yJOBJIETBOPSTH
CJI/TIOLIMM TPEOOBAHMSIM:

obecrieunBaTh HAJEKHOCTh O3JEKTPOCHAOXKEHUs TMoTpeOuTeNel W IepeToK MOIIHOCTH MO
MaruCTPaIbHBIM CBS3SM B HOPMAJIbHOM U B IIOCJICABAPUITHOM pEKUMAax;

YYUTHIBATh TIEPCIIEKTUBY PAa3BUTHSA;

JIOITyCKAaTh BO3MOKHOCTH MOATAITHOTO PACIINPEHHUS;

YYUTHIBAaTh IMIMPOKOE MPUMEHEHHE >JIEMEHTOB aBTOMATH3ALMU M TPeOOBaHWS MPOTHBOABAPHIHON
ABTOMATHKH;

obecrieynBaTh BO3MOKHOCTD MPOBEICHHUSI PEMOHTHBIX M 3KCIUTyaTaIllMOHHBIX padOT Ha OTAEIHHBIX
JJIEMEHTaX CXEeMbl 0€3 OTKIIIOYEHHS COCETHUX MPUCOSTNHEHHUH.

2.9. Ilpm BbBIOOpEe uYHMCIa M MOIIHOCTH TPaHC(HOPMATOPOB MOJICTAHUUH HPOMBIIIJICHHBIX
HOPENPUITUI CIIEAYET YUUTHIBATh CIEAYIOLINE MOIOKEHHUS:

2.9.1. Yucno tpancdopmMaropoB IpHUHUMAETCS, KaK MpaBwio, He Ooiiee ABYX. YcTaHOBKa Oojee
JBYX TpaHC(OPMATOPOB MOKET OBITh MPHUHSATA JIUILB TIPH COOTBETCTBYIOIIEM 000CHOBAaHHUH B ITPOCKTE.



B mepBeIii mepuon 3KCIUTyaTallMM MPU TOCTETIEHHOM POCTE HArpy3KH J[ONYCKAaeTCsl YCTaHOBKA
oHOTO TpaHcopMaTopa MpH YCIOBHU OOECHeUeHHs Pe3epBUPOBAHHUA MUTAHUS IMOTpeOWTENei 1o
CETSIM HU3IIETO HANPSKCHNUS.

2.9.2. MomHocTh TpaHchOpPMaToOpoB BHIOMpPAETCS TaK, YTOOBI NMPH OTKIIOYEHUH JIIOOOTO W3 HUX
ocTaBIIMeCcs] B paboTe 00ECHEUMSIM C YYETOM JOMYCTHMBIX MEPErpy30K TpaHC(OPMATOPOB NMUTAHHE
JNEKTPOIIPUEMHUKOB, HEOOXOIUMBIX JUIsl IIPOAOJIKEHHS PaObOThI ITPOU3BO/ICTBA.

2.9.3. Ha nopcraHy peKOMEHIyeTCs yCTaHaBIMBaTh TPaHC(HOPMATOPhI OJJHMHAKOBOH MOIIHOCTH.

2.9.4.  OpHoTpaHCOpPMATOpPHBIC  MOJCTAHIMM  CJIEAYeT  NPUMEHATh  JUIA  [HTaHHS
anextporpueMHukoB |1l kareropun. OpHoTpaHcdopmaTropHblE NOACTAHIMHM MOTYT OBITH TaKXke
NPUMEHEHBl IS THTaHWS SJIeKTporpueMHUKOB |l kareropmm, ecnm obOecmeumBaercs TpeOyemas
CTENICHb PE3EPBUPOBAHUS MHUTAHUS 10 CTOPOHE HU3LIETO HANPSHKEHWS MPH  OTKIIOYECHHUH
TpaHchopmaTopa.

2.9.5. Ilpu pocTe 3JEKTpUUECKON Harpy3KH CBEPX pacyeTHOI'O 3HAYEHHUS YBEJIMYEHHE MOLIHOCTU
MOACTAHIMA PEKOMEHIYETCS NMPOM3BOANTH IyTEM 3aMEHBI TpaHc(opmMaTopoB 0ojee MOLIHBIMH, YTO
JOJDKHO OBITH NPEIYyCMOTPEHO NPH NPOEKTHPOBAHWN CTPOMTEIBHOW YacTH IOJCTAHIMH. Y CTaHOBKA
JIOTIOJTHUTENBHBIX  TPaHC(GOPMATOPOB Ha JEWUCTBYIONIEH MOJCTAHIMU JOJDKHA OBITh TEXHHKO-
9KOHOMHYECKH OOOCHOBAHA.

2.9.6. BpiOOp MOIIHOCTH TpaHC()OPMATOPOB, MUTAIOIINX PE3KONEPEMEHHYIO Harpy3Ky, ClenyeT
MIPOU3BOJUTH TI0 CPEIHEKBAAPATUIHON HAarpy3ke, 4acTOTe M 3HAUCHHUSIM IHKOB TOKa, KaK IPaBHIIO, 110
COIJIACOBAHUIO C 3aBOJIOM - U3TOTOBHUTENIEM TpaHc(hopMaTopa.

2.9.7. Yxa3aHus 1o BBIOOpY YHMCIa U MOLIHOCTH TpaHcGopMaTopoB 1iexoBbix TII npuBeaeHs B M.
6.4.3 -6.4.10.

2.10. JomycTuMBble TIeperpy3kn B IIOCIEaBAPUIHHOM pPEXHME Ui MAciSIHBIX TpaHc(OpMaTopoB
cienyeT ompenensaTh coridacHo TpeboanmsM ['OCT 14209-85 [3], mpu 3ToM UId MOICTaHINH
MPOMBIIUICHHBIX IPEANPHUATHH CIEAYeT YIUTHIBATh ClIeAyoNe ycuoBus [4]:

2.10.1. PacyeTHyr0 CYTOUHYIO NPOJOJDKUTEIBHOCTh ABAPUHHONW NEpErpy3kd NPUHUMATh MpU
OJTHOCMEHHOM padoTe 4 4, Mpu IByX CMEHHOU § 4, MpU TpeXxcMeHHOU 12-24 u.

2.10.2. [omycTuMbIe aBapHilHbIC TMEperpy3kd TPaHCHOPMATOPOB OMPEHeNiATh MO Tadm. 2
MPUIOKEHUS 3 YKa3aHHOTO CTaHJapTa ¢ y4eTOM BHJa UX YCTaHOBKH:

2.10.2.1. Jns tpancopmaTtopoB, YCTAHOBIEHHBIX Ha OTKPHITOM BO3JyXE, - B 3aBUCHMOCTH OT
HKBUBAJICHTHOH T'0OJIOBOM TeMIIEpaTyphl OXJIaKJAlOIIero Bo3ayxa paiioHa pa3MeIleHHs MOACTaHIIUH,
OTIpesieNsIeMO COTJIACHO II. 6 MPUII0KEHHUS 2;

2.10.2.2. Jnsa tpanchopMaTOpoB, YCTAHOBICHHBIX B 3aKPHITHIX KaMepax WIH B HEOTAIUTHBACMBIX
MOMEIICHUX (1IeXax), - MPH SKBUBAICHTHOH ronoBoit remneparype 10 LIEJT;

2.10.2.3. JIns BHYTPHUIEXOBBIX MOACTAHLMNA, YCTAHOBJIIEHHBIX B OTAaIUIMBaeMbIX Li€XaX, - IpH
SKBUBAJIEHTHOU rojioBoii remneparype 20 LIEJL.

2.11. Jlns Hapy>KHOH YCTaHOBKH IOJDKHBI TPUMCHATHCS MACISHBIE TpPaHCPOPMATOPHI, IS
BHYTPEHHEH YCTaHOBKM - MacisHble W cyxue TpaHcdopmaropsl. IlpuMmeHeHHE COBTOJOBBIX
TpaHcopMaToOpOB HE OMYCKAETCs 110 IKOJIOTHIECKUM COOOPaKEHHSIM.

2.12. Cucrembl DJIEKTPOCHAOKEHHSI YHEPrOEMKHX IMPOMBIIUICHHBIX MPEANPUSTHH TOJDKHBI, Kak
MIPaBUJIO, BEIOMPATHCS HA OCHOBE TEXHUKO-?KOHOMHYECKOTO CPAaBHEHHUS COTMIOCTABUMBIX BapHAHTOB 110
MUHUMYMY TpPHUBEICHHBIX 3aTpaT. lIpM BBIMOJTHEHMH TEXHUKO-DKOHOMHUYECKHX CpaBHEHUH
PEKOMEHAyeTCs MOJB30BAThCs YKPYMHEHHBIMHU TOKa3aTeNIIMU CTOMMOCTH CTPOUTEIBCTBA, HIEMEHTOB
3NIEKTPOCHA0KEHHST POMBILIUICHHBIX MPEANPUATHH [5] M MeToqu4ecKnM 1mocoOHeM IO BBINOIHEHHIO
TEXHUKO-9KOHOMHYECKUX PacyeToB [6].

2.13. Cxema »3nekTpocHaOXeHHS JOJDKHA, IPU HEOOXOIMMOCTH, OOECIeYHTh CaMo3aIrycK
JJIEKTPOBUTaTENICH OTBETCTBEHHBIX MEXaHU3MOB.

2.14. B npoeKkTHOH NMpaKTHUKE MMEET MECTO JIEJICHHE CHCTEMBI JIEKTPOCHA0KEHHs SHEPrOEMKOTO
MPOMBIIIICHHOTO MPENPHUATHS Ha BHEITHEE 3JIEKTPOCHAOKEHHUE (JIEKTPUIECKUE CETH SHEPTOCHCTEMBI
JI0 TIPUEMHBIX IYHKTOB JJIEKTPOSHEPTHH Ha MPEANIPHSATHH) W BHYTPEHHEE AJIEKTpOoCHaOkeHue (OT
MPHUEMHBIX MYHKTOB JI0 MOTpeOuTens mpennpusaTust). Tak kKak pa3paboTka MPOEKTOB BHEUTHETO U
BHYTPEHHETO 3JICKTPOCHAOKEHHS BENeTCs, KaK MPaBWIO, Pa3IMYHBIMH OPTaHHW3ALUSIMH W B pa3HBIE
CPOKH, TIpH pa3pabOTKe MPOEKTa JIIEKTPOCHAOXKEHUS TPOMBINUICHHOTO NPEATIPHUATHS JTOJDKHO
MPOBOIUTHECA B3aUMHOE COTJIACOBAHHE B YAaCTH ONPEACICHUS HE3aBHCHUMBIX HMCTOYHHUKOB INHTAHHSA,
MIPOIOJDKUTEIBHOCTH TIEPEPHIBOB NMHTAHWA NPH PA3IMYHBIX HAPYIICHUAX B CETSIX JHEPrOCHCTEM,
BpeMeH neicTBus P3uA u T. m.

2.15. Cucrema 5>IeKTPOCHAOXKEHUSI IPOMBIIUICHHOTO TPEIIPHUITHS JOJDKHA  YYHTHIBATh
OUepeTHOCTb €ro coopyxeHus. CoopyxeHue MOCIEAYIOIIUX Ouepeledl CTPOUTENIBCTBA HE JIOJIKHO
NPUBOANTh K HApYLIEHHIO WM CHIDKCHUIO HAJEeKHOCTH JJICKTPOCHAOXKEHMS JIEWCTBYIOIIMX
MPOU3BOJCTB.



Cucrema DIIEKTPOCHAOXKEHHS [OJDKHA OOecledrnBaTh BO3MOXKHOCTB POCTa  MOTPEOIICHUS
3JIEKTPOIHEPTUH PEANPUATHEM 0€3 KOPEHHON PEKOHCTPYKIMN CUCTEMBI 3JIEKTPOCHA0KEHHSL.

2.16. MecTopacmookeHusl OACTAaHIHH, BRICTICHNE 30H IS PAlMOHATIBHOTO Pa3MELICHUS JTMHUN
JJIEKTPOIIepEeiaul, TOKONPOBOAOB, KaOEJBbHBIX COOPYKEHUH CIeIyeT OIpEeNeNsiTh COBMECTHO C
TreHepaJbHON MPOEKTHON OopraHu3alMeil Ha pasHbIX CTAJUSAX MNPOEKTUPOBAHMS LIEXOB M I'€HEPATbHOTO
rwiana. CiielyeT yUuThIBaTh, YTO peai3alisi CUCTEM INTyOOKOTo BBOJa, KaK IPaBUiIo, HEBO3MOXKHA 0e3
Npe/IBapUTEIbHON COBMECTHOM MPOpabOTKH I'eHINIaHA TIPEIIPUSTHSI.

2.17. Ilpu IpOEKTUPOBAHUU CHCTEMBI 3JIEKTPOCHAOKEHUS IPOMBIIIICHHOTO NPEANPUATHS CIEAYeT
YUUTBHIBATh MOTPEOHOCTH B DIICKTPOIHEPTHMH CTOPOHHHX OJM3JIeKAlIMX IOTpeOuTeNneil Bo n3dexaHune
HepanMOHAIBHBIX 3aTPaT Ha UX JOKAJIBHOE MIEKTPOCHAOKEHHE.

2.18. Bo Bcex ciydasx, TOE OSTO BO3MOXKHO IO HCIIONHEHHUIO 3IIEKTPOOOOPYIOBAHMUS,
KIMMaTH4eCKUM YCJIOBHSAM, TIIOKapHOM 0€301MacHOCTH, 3arpsA3HEHHOCTH OKpPYXKaloIIeH Ccpemspl,
PEKOMEHAYETCsl IperycMaTpuBaTh YCTAaHOBKY pacIpelNeIUTENbHBIX YCTPOICTB, TpaHC(HOPMATOPOB,
PEaKTOPOB, KOHJCHCATOPHBIX YCTAHOBOK U T. II.

2.19. IlpuMeHeHHE HOBOTO 3JIEKTPOOOOPYAOBAaHUSA, HE OCBOCHHOTO CEPHHHBIM IPOM3BOJCTBOM,
CleIyeT MPOU3BOAUTE C COIJIACH 3aKa3uMKa U 3aBOJa-U3TOTOBUTEI.

2.20. B oOBexTax »3JeKTpOoCHaOXEeHMS MHOJDKHBI, KaK MpPaBUIIO, TNPHUMEHATHCS KOMILJICKTHBIE
KPYITHOOJIOUHBIE 3IEKTPOTEXHUUECKHE ycTpoiicTBa. CXEeMHBIE U KOHCTPYKTHUBHBIC PEIICHUS CIeAyeT B
MaKCHMaJIbHOH CTeNeHN YHU(DUIIMPOBATS.

2.21. Ilpm mnpoeKTHPOBaHWMHM HAIUICKHUT MPEIYyCMaTPUBATh MEPONPUSTHS, OOecIeunBaroLie
BO3MOXKHOCTb BEJICHHUS 3JIEKTPOMOHTaXKHBIX pab0T UHIYCTPHAIbHBIMI METOIAMH.

2.22. TloacraHiyy, Kak IPaBWIO, JOJDKHBI NMPOCKTHPOBATHCS C YY4ETOM SKCIUTyaTaluu uX 0e3
MOCTOSIHHOTO ~ JISKYpHOTO IIepCOHalla C TNPHUMEHEHHEM NPOCTEHIINX YCTPOHCTB aBTOMATHKH,
CUTHAJHM3AIIH U T.II.

2.23. Ecnu moncraHnus OyneT o0CIyKUBATHCS NIEPCOHAIIOM Pa3HBIX OPraHU3anuii, TO HEOOX0ANMO
IpeycMaTpUBaTh MEPONIPUATHS, 0OECIIeUNBAIOIIIE JOCTYII IIEPCOHANA KasKA0H OPraHU3aIiy TOJIBKO B
o0ciykKMBaeMble UM IOMELICHUS U K 00CITy)KUBAEMOMY UM 000PYI0BaHHIO.

2.24. OmnpeneneHuss NOHATHM M TEpPMHUHOB, cojepxauuxcs B Hactosmux HTII, momHOCTHIO
COOTBETCTBYIOT IIPUBEACHHBIM B rimaBax [1Y3 [1].

2.25. Bribop m3ossanmm BJI, BHemHeH M30ISIMH 3JIEKTPOOOOPYHOBAaHMSA pPACHpPEACTUTEIHHBIX
YCTPOHCTB M TpaHC(HOPMATOPOB KiaccoB HampsbkeHus 6 - 330 kB, pacmonoskeHHBIX B paioHax C
YUCTOW W 3arpsA3HEHHON aTMocdepoil, cliegyeT NPOM3BOAWTH COTJIACHO  yKa3aHWAM 110
MPOSKTHPOBAHUIO H30JIIHUN B palilOHaX C YUCTOH U 3arpsI3HEHHOM aTMocdepoii [7].

2.26. IloacraHnnu, coopykaeMble B palflOHAX BEYHOH MEpP3JIOTHI, JOJDKHBI OTBEYATh TPEOOBAHUAM
YKa3aHHUI [0 MPOEKTUPOBAHUIO TIOJCTAHLIMN B CEBEPHBIX palioHax [8].

2.27. Tlpn TNPOEKTHPOBAHWH MOJHME3AIUTHl 3aKPBITBIX M OTKPHITBIX paclpeAeIUTeNbHBIX
YCTPOWCTB, TOACTAaHIMH W BO3AYIIHBIX JHMHUH 3JEKTpOIEpenayd CcIeoyeT PpPYyKOBOJCTBOBATHCS
TpeboBanmsMu [TV D.

MomnHue3anmra 00BEKTOB IEKTPOCHA0KEHHUS, PACIIOJIOKEHHBIX B NMPOMU3BOICTBEHHBIX 3aHUSIX U
COOPY)KEHHSIX, TOJDKHA BBITIOJHATHCSA COTJIACHO YKA3aHHUSAM IO YCTPOHCTBY MOJIHHME3AIIMTHI 3[aHWH,
coopyxeHwuit [9].

2.28. Dkcmiyaranus OOBEKTOB JJIEKTPOCHAO0XKEHMsS IMPOMBIIUICHHOTO TPEIIPHUITHS  J0JKHA
MIPOM3BOUTHCSA COTJIACHO TPaBHJIAM TEXHMYECKOH AIKCIUTyaTaIliM 3JEKTPOYCTAHOBOK ITOTpeduTeneit
[10] u mpaBmitam Texamyeckoi OezomacHocTH [11], yrBep:kaeHHBIM ['0CIHEPTOHAI30POM.

2.29. Ilpu BBINOJHEHUH TIPOEKTa 3JIEKTPOCHAO0XEHHs TPOMBIIIIEHHOTO IPEAIPHITHS CleIyeT
npesycMaTpuBaTh IOMEIIEHHs M o0opynoBaHue Iexa (ydacTka) ceTed MW TOACTaHIMH I
00CIyXKMBaHMs MOJCTAHIMI, B TOM 4YHCIIe IpeoOpa3oBaTeNbHbIX, BO3AYIIHEIX JIMHUKA 6 KB 1 BbIe,
MEKIEXOBBIX KaOelIbHBIX ceTel HampsbKkeHneM 10 M Bbime | kB, ycTaHOBOK M ceTell HapyKHOTO
OCBEILEHHUS, TPaHC(HOPMAaTOPHO-MACIISTHOTO XO3SHCTBA U JIp.

[IITaTsr oTIENOB U CITYX0 IIeXa ceTel U MOACTaHINN ONPEIeISIOTCS OTPACIEBEIMA HOPMaMH.

2.30. Orcrymienus ot TpeboBannii u pekomeHaanuii HTTI momxHb ObITH 000CHOBAHBI B TIPOEKTE,
P HECOOTIOACHUH TPpeOOBaHM OE€30MACHOCTH (JEKTPOOE30MaCHOCTH, MOKAPHOU, SKOJIOTHIECKONH 1
JIp.) TOJDKHBI OBITH IPOBEACHBI COTIIACOBAHUS B YCTAHOBJICHHOM TIOPSIIKE.

2.31. Odopmienne paboyeil JOKYMEHTAIlMM W €€ COCTaB IMpH pa3pabOTKe CHUCTEMBI
AIIEKTPOCHAO)KEHUSI TPOMBIIUIEHHOTO TPEANIPUATHS  JOJDKHBI  COOTBETCTBOBATh  TPEOOBAaHUSAM
rocynapctBenHoro  cranpapra "CIIJAC. IlpaBuna  BeimonHeHWs — paboyeil  JTOKyMEHTalWH
3NEKTPOCHA0KEHHS TIPEIIPHUSTHH, 31aHUH, COOPYKEHHUI".



3. HapexxHoctb. Pe3epBupoBanue

3.1. KareropupoBanne snekrpornpueMHuKoB (DII) mo HameKHOCTH 3IEKTPOCHAOKEHHS IODKHO
MPOU3BOJIUTECS  corylacHO TpeboanusiM 1. 1.2 TIYD. Ilpm »ToM He clemyeT JOIycKarh
HeoOocHOBaHHOTO oTHeceHHs D11 k Goliee BEICOKOI KaTeropyuy, a UMEHHO:

3.1.1. DIl, pabotaromme Ha CKJIajgbl, IPOMEXKYTOUHbIC HAKOIMUTENH, BBIOJHSIIONINE
BCIIOMOTaTEJIbHbIE TEXHOJIOTHYECKHE OIEepaluy, 4acTh 00OpYIOBaHHS WHXKCHEPHOro olecreueHHs
3naHusi, cieayer otHocuTh K Il kareropum. OTHeceHHMe yKa3aHHBIX 3JEKTPONPUEMHHKOB Ko |l
KaTeropuu HPUBOAMT K HEOOOCHOBAaHHOMY 3aBBIILICHHUIO HE TOJBKO MOIIHOCTEH YCTaHAaBIMBAaEMBIX
TpaHC(GOpPMATOpPOB, HO W TpeOOBaHWH K DHEProcHaOXKaroImeld OpraHW3alud IO 00ECICUYCHUIO
pe3epBUPOBaHUS UTAHHS ITOTPEOUTEIICH.

Ko Il xareropuu ciemyer OTHOCHTH TOJBKO TaKO€ TEXHOJIOTHYECKOE M Apyroe o0opyaoBaHue, Oe3
KOTOPOTO HEBO3MOXKHO NPOJOIDKEHHE PabOTHl OCHOBHOI'O ITPOM3BOJCTBA Ha BPEMs IIOCICaBapPUIHOTO

peKIMa.
3.1.2. OII, oTKJIIOYEHHE KOTOPBIX NPHBOJUT K MAaCCOBOMY HENOOTIYCKY HPOIYKIMH, HEPEAKO
oTHOocAT He ko Il kareropum, a k | kareropuu, MOTHUBHUPYS 3TO pPEUICHHE TEM, YTO HAHOCUTCS

"3HAYNTENBHBIN yIepO HapoaHOMY X03UcTBY". HekoTopas HeueTkocTb GpopMyaupoBok Ti1. 1.2 TIVD
HE MOXKeT OBITh OCHOBaHHeM Ui iepeBoja D11 kpymHoro npoussoscTsa u3 |l B | kareroputo.

[TonsiTne "3HAUWTENbHBIA yIIepO HApPOJAHOMY XO3SHCTBY" CllelyeT OTHOCHTh K TpyIIe
MIPOM3BO/JICTB, PETHOHY, OTPACIIH, HO HE K OJJHOMY IPEANPHUATHIO.

3.1.3. Tlpu NOpPOEKTUPOBAHUU DJIEKTPOYCTAHOBOK HMEIOT MECTO ClIydald OTHECEHHS CHUCTEM
YIPaBICHUSI HEKOTOPHIX INPOU3BOJICTB K 3JIEKTPONPHEMHHKaM 0co0oif rpynmsl | kareropmw, XoTs
3JIEKTPOIIPUEMHUKH CaMOro IpOU3BOJCTBA oTHocsTCs K | kateropun. Hexotopsle nHpopmMannoHHbIe
CHCTEMBI, He paboTarolue B peallbHOM MaciiTabe BpeMeHH, Takxke oTHocsaTes K DI ocoboit rpymmst |
kateropuu. HeobocHoBannoe otHecenne OI1 | kaTeropuu k 0co0oi rpymnme 3HaYUTEIBHO yIOPOKAET
3aTpaThl HAa CHCTEMY 3JIEKTPOCHA0KEHUS.

3.2. Ionarue "kateropust OII" MO HaIEKHOCTH IJIEKTPOCHAOKEHHS" HE CIIEyeT OTHOCHTh K
MOTPEOUTENIO B LIEJIOM, B TOM YHUCIIE K LIeXaM, y4acTKaM, KOpIycam | T. Ji. DTO HOHITHE TPaBOMEPHO
TOJIBKO B OTHOIICHHWH HHIuBUAyanbHoro OII. Jlns moTpeburens xapakTepHO JIHIIb COYETaHHE B
pa3nuuHbIx nponopiusax 11 kateropwuii I, 1 u [11.

3.3. HagexxHOCTh 3JEKTpOCHAOXeHHUS MOTpeduTens oOecreynBaeTcsl BBINOJIHEHHEM TpeOyemoin
CTETIeH! pe3epBUpPOBaHUA. [yl MPOAOKeHHUsT pabOTHl OCHOBHOTO NPOM3BOACTBA B IOC/I€aBapUHOM
pexxuMe HeoOxoamma pabota Bcex OIl, orHecenHsix k | u || xareropumsiM, cienoBaTenbHO NMHUTAHUE
stux Ol momxHO pesepBupoBatbes. PesepupoBars mutanue OI1 |l xateropum He Tpedyercs. [Ipu
NPOEKTUPOBAHUM  CJIEAyeT Mg KaKJOro MOTPeOWTENst ONpeAeisTh TpedyeMyio CTeNeHb
PEe3epBUPOBaHNS, PAaBHYIO OTHOIICHHIO IEKTpUUecKoi Harpys3ku OII, paboTa KOTOpeIX HeoOXoxuma

it mpoxoinkeHus paboter (OI1 | m |l kareropmwii), kK CyMMapHOW DIIEKTPHYECKOH HArpy3Kd
MOTPEeOUTES.

3.4. 3naueHue TpeOyeMOH CTENEHH PEe3epPBUPOBAHUS JUIS NMPOMBIIUICHHBIX HPEANPHITHH MOXET
MeHATbess oT 1 (orcyrerBytor DIl Il xateropmm, u nomkHO ObITH obecmeueHo 100%-Hoe

pe3epBUPOBaHNE TUTAHUS AIEKTPUUECKON HArpy3KH MPH HAPYLIEHUSIX B CUCTEME DJIEKTPOCHAOKESHUS )
1o 0 (orcyrerBytot OI1 | u Il kaTeropuii, u pe3epBupoBaHie MUTAHUsI HATPY3KH He TpeOyercs). Beidop
JJIEMEHTOB CXEMBI MIEKTPOCHAOKEHHUS, IPON3BOIUMBIH, KaK MPaBUIIO, II0 JAHHBIM IOCJIe-aBapUItHOTO
peXKMMa, CIIEAyeT BBIMOJHITH BO BCEX CIyYasX COIJIACHO TpeOyeMoW CTeNeHH pe3epBHpOBaHUS C
YUETOM HEperpy304HON crTOCOOHOCTH YCTaHABIMBAEMOT'O JJIEKTPOOOOPYAOBAHUSL.

3.5. HagexxHOCTD 3IIEKTPOCHAOKEHHUS IPOMBIIINICHHOT'O MPEANIPUATHS CO CIOKHBIM HENPEPHIBHBIM
texHonormueckuMm mporeccom (HTII), TpeOyromum JIMTENEHOrO BpeMEHM Ha BOCCTAHOBJIEHHE
pabodero pexuma NpH HApYIIEHUH CUCTEMBI JIEKTPOCHAOKEHUS, ONpeessieTcs IOMUMO TpeOyeMoit
CTENIEHU PE3epPBUPOBAHUS JUIMTEIBHOCTBIO I€pepblBa IUTAHUSA IPU HApYIIEHUSX B CHCTEME
JNIEKTPOCHAOKEHUSI W €€ COIOCTaBIEHHEM C TMPEAeNbHO JOMYCTHMBIM BpEMEHEM IepephIBa
ANIEKTPOCHAOKEHUS, TPH KOTOpPOM BO3MOXKHO coxpanenue HTII mannoro mpomssoxctBa. Ilpum
HeBo3MoxkHOCTH obecnieuerHnss HTII HeoOXoaMMO OCYIIECTBIATH TEXHOJIOTHIECKOE PE3epPBUPOBAHUE.
PazpaboTka npoekra snekTpocHabxeHus: npennpustus ¢ HTTI gomkHa MPOU3BOIUTHCS COBMECTHO C
SHEPTOCHA0KAIOMIEeH OpraHu3anyeil U opraHu3anyell, BEIOIHSIONIEH IPOSKTHPOBAHNE TEXHOJIOTHH U
TEXHOJIOTMYECKON aBTOMATUKH.

4. UCTOYHUKH NMATAHHS

4.1. OCHOBHBIMM HUCTOYHHMKAMM ITUTAHUS TPOMBIIIJICHHBIX HpeI[HpPISITPIﬁ, KakK IpaBUJIo, ABJIAKOTCA
QJICKTPOYCTAHOBKU SHECPIOCUCTEM (BHCKTPOCTaHHI/II/I, noACTaHII WU, TUHUN 3neKIpor[epez1an/I).



IIpu coopyxeHuM NpEANpUsITHs B pailoHE, HE MMEIOIIEM CBSI3H C SHEPrOCHCTEMOM, UCTOYHUKOM
MUTaHUS SBISIETCS cOOCTBeHHAs aBTOHOMHast Anekrpoctannus (TOL, I'TOC u mp.).

4.2. Tlpu IEHTPaTM30BaHHOM 3JIEKTPOCHAOKEHHHM HA KPYIHBIX NPOMBIIUICHHBIX HPENNPUITHAX
MOXET MPETyCMaTPUBATHCS COOPYKEHHE COOCTBEHHOTO HCTOYHUKA ITUTAHUSL:

- IPY 3HAYHUTEILHOM NOTPEOHOCTH B Mape U ropsiueii Bojie ISl IPOU3BOJICTBEHHBIX LEIEH;

- IpY HAJIMYMU Ha TPEINPUSITHN OTXOJHOTO TOIUIMBA (Ta3a W T. II.) M 11eJIeco00pa3sHOCTH €ro
MCIIOJIb30BAHMS /IS DJIEKTPOCTAHIUH;

- IPY HEJOCTATOYHON MOILITHOCTH SHEPTOCUCTEMBI;

- IPU HAJINYWHM TOBBINIEHHBIX TpPeOOBaHMH K OecrepeOOHHOCTH MUTaHUs, KOorjna COOCTBEHHBIN
HCTOYHHMK HEOOXOANM ISl pE3EPBUPOBAHMUS 3JIEKTPOCHAOKCHUS.

4.3. DAeKTpOCTaHIUH, HCIOIb3yeMble B KaueCTBE COOCTBEHHBIX MCTOYHHKOB NMUTAHUSA, JOJDKHBI
OBITH HIEKTPHUECKH CBSI3aHBI C OMIDKAWIIMME JIEKTPUIECKIMHU CETSIMH YHEProcucTeMbl. CBSA3b MOXKET
OCYIIECTBIIITECSA JINOO HEMOCPEACTBEHHO Ha TI'€HEPAJIbHOM HANPSDKCHHWH, JTHOO0 HA ITOBBIIICHHOM
HaNpsDKEHUH depe3 TpaHchopMaTopsl cBs3u. [IpomyckHas cOCOOHOCTh JIMHUM M TpaHC(HOPMATOPOB
CBSI3H ONIPEEIIIETCS] UCXOSl U3 CIIETYIOIIEro:

4.3.1. Ecnu Best Harpy3ka MpeipUsaTHs TOKPHIBACTCS COOCTBEHHOM 3JICKTPOCTAHIIMEH, POITYyCKHAS
CIOCOOHOCTB JIMHUI M TpaHC(HOPMATOPOB CBS3U C DHEPIOCHCTEMOM J0JDKHA 00eCTIeunBaTh:

MOJIyYeHHE HEI0CTAIONIEeH MOIIIHOCTH TP BBIXO/E M3 paboThl HanboJee MOIIHOTO TeHepaTopa;

nepenayy M30BITOYHOM MOIIHOCTH 3JIEKTPOCTAHIIMU B DHEPrOCHCTEMY MPU BCEX BO3MOMKHBIX
pexKHMax.

4.3.2. Ecnu MOITHOCTh COOCTBEHHOM 37€KTPOCTaHIIMU HEJOCTATOYHA AJIS TIOKPBITHS BCel HArpy3Ku
HPEeANPUATHS, TO KpoMe coOmoneHnst yeioBri 1. 4.3.1 Heo0XoauMo, YToOB! IIPH BEIXOJE M3 paboThI
OJTHOTO TpaHC(OpMaTOpa CBS3M OCTABIIASNCS MOIIHOCTH TPaHC(hOPMATOPOB CBSA3M M TE€HEPATOPOB
COOCTBEHHOH 3JI€KTpOCTaHIMH oOecreunBaa MUTaHue 3aekTponprueMHukoB | u |l kateropuii.

4.4. TlpomblIUIEHHOE TpenpuaATHe ¢ diekrponpuemMHukamu | u |l kateropmit momkHO
o0ecrieunBaThCsl AJIEKTPOIHEPTHEH OT JABYX HE3aBHCHUMBIX B3aWMHO PE3EPBHPYEMBIX HCTOYHHKOB
NUTaHus. BbIOOp HE3aBUCHUMBIX HMCTOYHHMKOB THTAaHHS OCYIIECTBISCT JHEprocHabdxaromas
opraHusanus, KOTopasd B TEXHUYCCKHUX YCJIOBUAX Ha MNPUCOCIWHCHHC YKa3bIBACT XaPAKTCPUCTHUKHU
BHCIIHUX UCTOYHHUKOB ITHUTAHUA.

W3 yka3aHHBIX XapakTEPUCTHK pPa3pabOTYMKy MPOEKTa 3JIEKTPOCHAOKEHUS] NPEANPUATHS
peKOMeHAyeTCss 00paTuTh 0COo00€ BHMMAaHHE Ha pPsJ (HAKTOPOB, ONMPEHCIIAIONIMX OecrepeOOHOCTh
MATAHUA BJICKTPONPUCMHUKOB IIpU aBapI/II‘/'IHOM OTKJIFOYCHHHN OJHOT'O0 M3 HE3aBHCHUMbIX HCTOYHHKOB
MUTaHMS.

4.4.1. VYcraHoBuBIIeeCS 3HAYEHHE HANpsDKCHUS Ha OCTABIIEMCS MWCTOYHHKE ITUTAHHUA B
MocJIeaBapuifHOM PEeXUME JODKHO ObITh He MeHee 0,9UH.

4.42. Tlpu aBapuiiHOM OTKJIIOYEHMH OJHOIO M3 HCTOYHUKOB MUTaHUS W JEUCTBUM peleiHon
3aIIUTHl ¥ aBTOMATHKH Ha OCTABIIEMCS MCTOYHHUKE ITHTAHUS MOXKET MMETh MECTO KPaTKOBPEMEHHOE
CHIDKEHHE HampspkeHus. Ecny 3HadeHWe npoBana HANPSDKEHHWS M €ro JJIMTENBHOCTH TaKOBBI, YTO
BBI3BIBAIOT OTKIIFOYECHUE DJICKTPOIIPUEMHHUKOB Ha OCTABIIEMCA UCTOYHUKE IMUTAHUA, TO 3TU UICTOYHUKU
NUTaHUuA HE MOT'yT CUUTATbCA HE3aBHCHUMbIMMU. 3Hauenne OCTAaTO4YHOI'O HaPpsKCHUA Ha
pe3epBUpYyIOIIEeM HCTOUHUKE nuTaHus npu K3 Ha pe3epBUpyeMOM HCTOYHHMKE MUTAHUS TOJDKHO OBITh
He menee 0,7UH.

4.4.3. MoUHOCTH HE3aBUCHUMBIX MCTOYHMUKOB MUTAHUS B MOCIEABAPUHHOM PEXHMME OIPEAEIIIOTCS
UCXOAs U3 TpeOyeMOii CTEeNeHN pe3epBUPOBAHMS CUCTEMBI 3JIEKTPOCHAOKEHUS IPEATIPUATHS.

4.5. Yucno He3aBHCHMBIX HCTOYHHMKOB ITUTAHHs, OOECIIEUMBAIONIMX 3JIEKTPOCHAOKEeHHe
npeanpusaTHs ¢ anekrpornpueMuukamu | u |l xareropuii, MoxkeT OBITH NPHHATO B OOOCHOBAHHBIX
ciry4asx OoJplie AByX (HampuMep, IpH MPOTSHKEHHbIX JIMHUAX, IIPOKIABIBAEMBIX B HEOJIAr OTIPUSATHBIX
YCIIOBUSIX, IPY HEJOCTATOYHOH Ha/IC)KHOCTH OJJTHOTO U3 HE3aBUCHMBIX HCTOYHUKOB MTUTAHMS).

4.6. nst snexTpocHaOXEHHs JIIEKTPOIPUEMHUKOB 0C000H rpynmsl | kareropuu  JIOIKHO
MMpeayCcMaTpuBaTbCA AOMOJTHUTCIIBHOC IMUTAHUE OT TPETHETO0 HE3ABUCHUMOIO MCTOYHUKA NHUTAHUA. B
Ka4€CTBE€ TAKUX HCTOYHHUKOB IHUTAaHHUA MOTYT OBITh MCIOJIB30BAHbI COOCTBEHHBIE QJICKTPOCTAHIIUU U
ANIEKTPOCTAHIIMM HJHEProcucTeM (B YaCTHOCTH, IIMHBI T€HEPATOPHOTO HAIPSIKEHUs), arperartsl
Oecriepe0OfHOTO MUTAHMS, aKKYMYJISITOPHBIE OaTaped | T. II.

Hasznauenne TPETHETO HE3ABUCHMOT'O HMCTOYHHKA IMATAHUA 00€eCIIeYnTh 6e3aBapHﬁHBIﬁ OCTaHOB
IIPpONU3BOJICTBA. 3aBbIlIEHHE MOIIMHOCTHU TPETHEr0 HCTOYHHUKA B MCIAX €ro HCIOJIb30BaHUA JJIA
MPOJIOJDKEHUST pabOThl TPOM3BOJCTBA MPH OTKJIIOYCHUH IBYX OCHOBHBIX HE3aBHCHUMBIX MCTOYHHKOB
MUTaHHS MOXKET OBITB JIOIYIIEHO TOJIBKO MPY BBHIIIOJIHEHUH B IPOEKTE 000CHOBBIBAIOIIETO PacyeTa.

4.7. Vcnionb3oBaHWE OBIIEKTPOCTAHIIMM WIIM €€ OTHEIbHBIX I'€HepaTopoB B KauyeCTBE TPETHETO
HE3aBUCHMOTO MCTOYHHUKA MUTAHUS JUISl HJIEKTPOIIPUEMHUKOB 0C000I rpymmsl | KaTeropum BO3MOXXHO
IpU YCJIOBUHU TIPHHSTHS CIIELHUAJIBHBIX MEp, 00ECHEYMBAIOIINX COXPAHHOCTh TOT0 MCTOYHHUKA IPH



TSDKETIBIX CHCTEMHBIX aBapusax. K TakuMm MepaM OTHOCHTCS NPHUMEHEHHE YCTPOWCTBA NEIHUTENBHOH
ABTOMAaTHUKH Ha CBA3AX JAQHHOTO WCTOYHHKA IHTAHHA C JHEPrOCUCTEMON M OBICTPOACHCTBYIOLIMX
CHCTEM PEeryJIHPOBaHUS.

4.8. Cxema »DIEeKTPOCHAOXKEHUS JIIEKTPOIIPUEMHUKOB 0OCO0OH rpynmbl | Karteropuu JoiDKHA
o0ecre4nBaTh:

MOCTOSIHHYIO TOTOBHOCTH TPETHETO HE3aBHCHMOT'O MCTOYHHMKA M aBTOMAaTHYECKOE €ro BKIIOUCHHE
NPY MCUE3HOBEHHUHU HANPSDKEHHS Ha 000X OCHOBHBIX HCTOYHUKAX ITUTAHUS,

MepeBo/i HE3aBUCHMOT'O UCTOYHHMKA B PEKUM TOPSIUEro pe3epBa MNP BBIXOAE U3 pabOThI OJHOTO U3
JIBYX OCHOBHBIX ICTOYHUKOB ITUTaHMUSI.

B 000CHOBaHHBEIX CIIy4asix MOXET OBITh JOIYIIECHO PYyYHOE BKIIOYEHHE TPETHETO HE3aBHCHMOTO
MCTOYHHKA IINTAHHUS.

5. Be10op HanpsiKeHUs1

5.1. IluraHne 3HEPrOEMKUX MNPEANPHATHH OT CETEH 3HEPrOCHCTEMBI CIIEAYET OCYLIECTBIATH HA
HarpsbkeHun 110, 220 wu 380 kB. BriOop HanpspkeHHs: MHUTAIOLICH CETH 3aBUCHT OT MOTpeOssieMoin
OPEeANPUATUEM MOLIHOCTH U OT HANPSDKEHUS CETEd JHEProcUCTeMbl B JAHHOM paione. Ilpu
HEO/IHO3HAYHOCTH BBIOOpA HAINPsHKEHUE MHUTAIOUICH CeTH JOJDKHO OBITh NPUHSATO Ha OCHOBE TEXHUKO-
HKOHOMHMYECKOI'O CPAaBHEHMS COITOCTaBUMBIX BapHAHTOB.

5.2. Ilutanue mOpenNpUSATHA C HE3HAYUTEIBHOW HArpy3Koil cieayeT OCYLIECTBIATH OT ceTei
OHEProcucTeMbl Ha HanpspkeHun 6, 10, pexe 35 kB. BriOop HanpspkeHus NHTalomed cetn
OCYIIECTBIISIET, KaK MPaBWJIO, SHEPrOCHA0XKAIOIasi OpraHW3alys B 3aBHCHMOCTH OT MOTpeOsieMon
NpeANpUsITHEM MOIIHOCTH. [InTaHWe mpeanpusATHii ¢ Majoil Harpy3KOH MOJKET OCYIIECTBISTHCS Ha
HanpspkeHnu 0,4 kB mmbo ot cereit sHEprocucteMsr, 160 ot cereit 0,4 kKB cocemHero npeanpusTus.

5.3. PacnpenenurenbHyI0 CeTh MPOMBIIUICHHBIX MPEANPHUATHH (OT MYHKTa IpHUEMa 3IEKTPO3HEPT U
O paclpeAeNuTEeNbHBIX W TPaHC()hOPMATOPHBIX MOACTAHIMH) PEKOMEHAYETCSl BBINOJHATH Ha
HanpsokeHuu 10 kB.

IIpumenenne HampspkeHus 6 KB B KauecTBe paclpeleNnuTeNIbHOrO CJIEeIyeT OrpaHHYMBaTh.
Vcnonp3oBanne HampsokeHus 6 KB panuoHanpHO AN NPEeNnpUATHH, TIJe YCTaHaBIMBAETCS
3HAUMTENBHOE KOJIMYECTBO ABUrateneid 6 kB HeGonbmoi Momuoctu (10 500 kBT), a Takke B ciydae
PEKOHCTPYKIIMH MM PACUIMpPEHHs] AEHCTBYIONIETO0 MHMPOM3BOJCTBA, paHEe 3alpOCKTHPOBAHHOTO Ha
HanpsokeHue 6 kB.

5.4. PacnipenienMTenbHyl0 CETh SHEPrOEMKOr0 MPOU3BOJACTBA NMPHU COOpYx)eHUH Heckonbkux I[1I'B
PEKOMEHAYETCsI BHITOJIHATE Ha HanpskeHuu 110 kB.

5.5. IlpumeHenne HanpspkeHUS 35 KB B KadecTBe paclpeeTuTEIEHOTO MOXKET OBITh IIPUHATO IS
HPEANPUATHS TP CIEAYIOINX YCIOBHAX: OJIMDKaMIINE CeTH YHEProCUCTEMbl HMEIOT HarpspkeHue 35
KB, Ha IpeINPUATHN OTCYTCTBYIOT SJICKTPOJBUIATENIN BHICOKOTO HANPSHKEHHS M HEBEITMKO KOJIMIECTBO
nexosbeix TII 35/0,4 xB.

5.6. Ilpu npumenennu HanpsixeHus 660 B Bzamen 380 B cienyeT yunThIBaTh HUKEHU3IIOKEHHOE.

5.6.1. Ha nanpspkenue 660 B He MoryT ObITh HiepeBeIeHbI TIOMUHECIIEHTHBIE CBETUIIBHUKH, JIAMITBI
HaKaJMBaHKs, TUPUCTOPHBIE MpeoOpa3oBaTeNy JIIEKTPOIPUBOJIOB, MUTaeMble HampspkeHuem 380 B,
ycranoBku KUII u A, cpencTBa aBTOMaTH3alMH, HCIIOTHUTEIbHbIE MEXaHU3MBI, 3JIEKTPOIBUTATENN 10
0,4 kBt u ap. Heob6xoaumocTh ycTpoHCTBa JJIsl OTHOTO 00bekTa cetell HampspkeHuem 660 u 380 B
JieniaeT MpuMeHeHue HarpspkeHust 660 B ManosdhdexTuBHbIM.

5.6.2. B nepByto odepens HampsbkeHue 660 B pexoMenayeTcst NpUMEHSTh Al BHOBb CTPOSIIUXCS
00BEKTOB, XapaKTEPHU3yEMBIX CIIEAYIONIMMH IPU3HAKAMH:

- NpUMeHeHHe HanpsbkeHus 660 B mo3BonsieT oTkasaTbes OT COOpPYXKEHHs Pa3BETBIECHHON CeTU
380 B;

- OCHOBHYK 4acTh OIl cOCTaBIAIOT HH3KOBOJIBTHBIE HEPEryJIUPYEMbIE DIEKTPOABUTATENN
MIEPEMEHHOTO TOKa MOIIHOCTHIO CBbIIe 10 kBT;

- IJUHBI Kabeyeld TMUTAIoIMIed W pachpeNeluTeNIbHOM CeTel HHM3KOTO HAMPSIKEHHS OTIMYAIOTCS
MPOTSDKEHHOCTHIO;

- TIOCTABIIUKH TEXHOJOTHYECKOTO OOOPYHOBaHMS (CTAHKOB, aBTOMAaTHYECKHX JIMHHUH, IMPECCOB,
TEPMHUYECKOTO H CBApOYHOTO OOOpYAOBaHWS, KpaHOB W T. II.) OOECHEUYHBAIOT TIOCTaBKY
KOMILIEKTYEMOTO 3JIEKTPOOOOPYAOBAaHIS U CHCTEM YIpaBICHHUS Ha HanpspkeHue 660 B.

5.6.3. IlepeBon anexkrpoasurarenei MomHocTbi0 250-500 kBT ¢ HanpskeHus 6 kB Ha HanpshkeHue
660 B sxoHOoMuueckn HelenecoobpasHo. IIuTaHne TakuxX 3JIEKTPOJBUraTeNeil CieayeT BBIIOIHATE Ha
HarpsokeHnn 10 kB mim ot TpanchopmaropoB (MHIMBHIYaIbHBIX Win TpynnoBbix) 10/6 kB. Ilpu
3HAYUTEJILHOM KOJHUYECTBE ABMrarenei 6 kB ciaexyeT paccMaTpuBaTh BO3MOXHOCTb MX NMUTAHUS OT
TpaHc(opMaTopoB ¢ paclIeIICeHHBIME 00MOTKaMu HanpsbkeHueM 110-220/6/10 xB.



5.6.4. YcranoBku 660 B ciemyeT mpuMeHSTH ¢ 3a3eMIICHHON HEUTPAIBIO.
5.6.5. llenn ynpaBieHus 3nmekTpoABuraTensiMu 660 B pekoMmeHayeTcs MpUHUMATh Ha HANPSDHKCHUE
220 B ¢ nuTanreM OT HHANBUIYAIHHBIX TOHIKAIOMINX TpaHchopmaTopoB 660/220 B.

6. CxembI pacnpeaejeHud 3JEKTPOIHEPTIUA. Iloacranummun

6.1. Cernn 110 - 330 kB

6.1.1. KonuuectBo M BUJ MPUEMHOrO NMyHKTa (IIyHKT IpUEMa 3IEKTPUUECKOH IHEPTUU OT CEeTU
SHEPrOCUCTEMBI) ONPENENIAIOTCS B 3aBHCUMOCTU OT 3HAYCHHUS M TEPPUTOPHUATBHOTO PACIONI0KEHUS
3NEKTPUYECKON HArpy3KH NMPEINpHATHS, TPEOOBAHUI HAJEKHOCTH 3IEKTPOCHAOKEHUS, 0UEPEAHOCTH
CTPOMTENBCTBA NPEANPHUATHS, YCIOBUN MOAKIIOYEHNS K CETH SJHEPTOCUCTEMBI.

He pexomeHmyeTcst coopyXEeHUE Ha MPEANPUATHN 00Jiee IBYX MPUEMHBIX ITyHKTOB.

6.1.2. CucteMsl 3JE€KTPOCHAOXKEHHUsSI C ABYMS NPHEMHBIMH ITYHKTAaMH 3JICKTPO3HEPTHU CIEAYET
HMPHUMEHSTH:

- [IPY TOBBIMICHHBIX TPEOOBAHUAX K HA/IG)KHOCTH IUTaHMS 3JEKTPONPHEMHHKOB | KaTeropum;

- Ipy IByX 000COOJICHHBIX IPYIINax MOTpeOUTeNel Ha TUIOLIAJIKE IPEAIPUSITHS;

- IIPU TOATAIIHOM Pa3BUTHM IPEANPHUATHSA B TeX CIydasx, KOTJa Ui MHUTaHHUs Harpy30K BTOpPOM
ouepeu Lesecoo0pa3Ho COOPYKEHUE OTACIBHOTO IIPHEMHOTO ITyHKTa AJICKTPOIHEPTHH;

- BO BCEX CIy4asiX, KOIJia IPUMEHEHHUE BYX MPUEMHBIX MyHKTOB 3KOHOMUYECKH IeJIeco00pa3Ho.

B ykazaHHBIX ciydasiX HpUEMHBIE IYHKTBl JOJDKHBI OBITh TEPPUTOPHANBHO pPAa300IIEHBI |
pa3memaTbcsd, Kak IPaBUIO, IO pa3Hble CTOPOHBI HpeAanpusaTusa. JlomkHa OBITH HCKIIOUEHA
BO3MO’KHOCTH OJJTHOBPEMEHHOTO MOMNaJaHus MPUEMHBIX ITyHKTOB B (paKe 3arpsi3HeHHS.

6.1.3. Ilpu MOCTPOEGHHM CHUCTEMBI JJIEKTPOCHAOXKEHWS INPEINPHIATHS BO BCEX CIydasxX, A€ 3TO
BO3MOYKHO, CJIE€IyeT MPUMEHSATh cXeMbl rryOokux BBomoB 110-330 kB xak Hanboee 5KOHOMUYHOH U
HAJIe’KHOM CHCTEMBI PACIIPEAEIICHHS HIEKTPOIHEPTUU.

6.1.4. Ina npennpusTMd C BJIEKTPUYECKOW HArpy3Koi, COCTaBJSIIOIIEH HAECATKH MEraBarT,
NPUEMHBIMH TYHKTaMH MOTYT ObITh TIJaBHble mnoHWxkatomue mnoacranuuu (I'TIIT), noacranuum
riybokoro Beoga (I1I'B).

JUis KpYIHBIX SHEPrOeMKHUX MPENpHUSATHH C 3JIeKTpuueckoil Harpys3koi nmopsaka 100-150 MBT u
BBIIIIE B KAaueCTBE MPHEMHBIX ITYHKTOB MOTYT OBITh MCIOJB30BAHBI Y3JIOBBIE DPACIpEeTUTEIbHBIC
noacraniuu (YPII) ¢ nepBuunsiM HampspkenueM 220-500 xB. Kpatkas xapakTepHCTHKa yKa3aHHBIX
NPUEMHBIX IIYHKTOB IpHBeAeHa B 1. 6.1.5 - 6.1.9.

6.1.5. TTIIT ocymiecTBIsIET MPHEM JIEKTPOIHEPTUH U3 YHEPrOCHCTeMbl Ha HampspkeHusx 110-330
kB, ee TpaHchopmanmio U pactpeneneHne Ha HanpspkeHIsIX 6-35 kB. Ha I'TIIT ycranaBnmuBaroTcs, Kak
MIPaBUJIO, MOHIKAOIIUE TpaHC(hopMaTopsl MOITHOCTRIO OT 10 10 80 MBA.

I[lo TpebGoBanuro »sHeprocHabGxkaromer opranusammu Ha [TIII Moxer ocymecTBIATECS U
pacnpeneseHre 3JIeKTPOIHEPruy Ha nepBUYHOM Hanpsbkenuu 110-330 xB.

I'TIIT oObluHO pasMemaeTcss Ha TPaHUIE MNPEANPHATHS CO CTOPOHBI MOABOJA BO3IYIIHBIX
MHUTAIOLINX JINHUH, €CIIN STOMY HE NMPEMATCTBYIOT YCIOBHUS 3arpsI3HEHUS H30JIIIHH.

6.1.6. III'B ocymiecTBsieT NpUeM 3JIEKTPOIHEPTUH M3 dHEProcucTeMbl Ha HampspkeHusix 110-220
kB u sBnsercs pasHoBumHocThio ['TIII, oTnudaeTcs OT Hee pacmoliokeHHeM (B HEMOCPECTBEHHON
6JIM30CTH OT PHEPrOEMKOro IieXa, KOopIyca) U mpocTeifmel cxemoit Ha cropone 110-220 kB (6sok
"muaus-tpancopmatop"). Ilpu NPOEKTUPOBAHUU BIIEKTPOCHAOKECHUS IHEPrOEMKUX MPOU3BOJCTB
JIOJDKHA OBITH BO BCEX CIy4YasX pPacCMOTPEHa BO3MOXKHOCTH BBIIIOJIHEHHS Pa3yKpPYITHEHHBIX TITyOOKHX
BBoJsioB 110-220 xB.

6.1.7. Llenecoobpa3HocTh coopyxeHust 1 MecTopacnosioxkenne YPII paccmarprBaroTcsi COBMECTHO
C 3HEeprocHadXaromIel opraHu3alyeil Mpyu CTPONTENBCTBE KPYITHOTO SHEPTOEMKOTO IPONU3BOJICTBA, TIe
HameuaeTcss coopyxkeHue Heckonbkux [TIIT mmu III'B. Ilpu 3TOM nOMKHA TakKe YUHUTBIBATBHCS
BO3MOXXHOCTb THTaHMs OT YPII npyrux NpOMBIIUIEHHBIX NPEIIPUATHH W TPOYMX OOBEKTOB,
pa3MelaeMblXx B JaHHOM paiioHe. B 3aBUCHMOCTM OT CXEMbl pallOHHOM CETH, NPEeAIOIaraeMblx
3JIEKTPUUYECKUX HArpy30K, IPYTUX MECTHBIX YCIIOBHI orpesensercs cxema coeauneHuit Y PII.

B OGonpmuHCTBe cityyaeB YPII ocymiecTBISIIOT MpHeM M pachpefesieHHe AJIEKTPO3HEPTUH IpH
nuTaonux HanpsokeHusax 220-500 kB, sactnunyto TpaHchOopMaImio MOIIHOCTH Ha HampspkeHus 110-
220 xB u ee pacnipeniesieHue M0 TEPPUTOPUH MPEIIPUATHS U K IPYT UM MOTPEOUTEIISIM.

[Ipu HanpspKeHUN THTaroNen cetr, sHeprocucteMs! 110-220 kB n nenecoobpa3HocTH COOpyKeHUS
VYPIT nnst uranust Heckonbkux ['TIIT wnm I1I'B ¢ynkium YPII coctosT B npueMe M pacnpesesieHun
MolHOCTH Ha HanpspkeHun 110-220 kB 6e3 ee Tpancdopmanmm.

YPII mo cBoeil cyTu SBISIOTCS pPalOHHBIMHM IOJACTAHIMSAMH M TIPH pa3paboTKe IpoeKTa
INEKTPOCHA0KEHHS JOJDKHO OBITH NPUHATO perieHue o nepenade YPII B Beaenue sHeprocHadkarome
opranuzanuu. B atux ciayuasx YPII pazmeniaercs moOIM30CTH OT CTPOSILIETOCs MPEIIPHUSITHS, HO BHE



€0 IPOMIUIOIIAKH.

6.1.8. B Tex cmywasx, xorma YPII mpenmasmagaercs mns muraHus Heckonbkux [II'B omHOTO
TOPEINPUATHS, CICIyeT PacCMOTPETh BO3MOXHOCTh M IenecooOpa3sHOCTh pasmemienuss YPII Ha
TEPPUTOPUU TIPSATIPHUATUS KaK pacnpenenurensHor noactanuu 110-220 kB rmydokoro Beoxa. [pu
BBICOKOM NJIOTHOCTH 3aCTPOMKH MPEANpUsATHS peKoMeHayeTcs coopyxenue 3PY 110-220 kB wunu, B
LENSAX YMEHBIICHUsSI 00beMa CTPOUTEIBHBIX PabOT, COKpAIICHUS 3aHUMAEMBIX IUIOINACH, TOBBIIIICHUS
HAJICXKHOCTH DJICKTPOCHAOKCHHUS, MPUHATH IEKTPOOOOPYAOBAHUE PACIPEICIUTSILHON MOJACTAHIIUN
110-220 kB ¢ 3nera3zoBoii H30IsIHACH.

IMutanue momoOHO# YPIT MoxkeT OBITH OCYIIECTBICHO KaK BO3AYIIHBIMH, TaK W KaOCIbHBIMU
muHAAMH. Okcmryatanus YPII, pasmemeHHOM Ha MpOMIUTONIANKE, MOOJDKHA OCYIIECTBIATHCS
MIEPCOHAJIIOM IPOMBILUIEHHOTO IPEANpUATHU.

6.1.9. Ilpy muTaHUK TIPOMBINUICHHBIX MPEIIPUSATHA OT CEeTeH SHeprochucTeMbl HampspkeHneMm 110
kB crmemyer paccmaTpuBaTh IIeNeCOOOPa3HOCTh TPUMEHEHHS B KadyeCTBE IPHEMHBIX ITyHKTOB
KOMILUIEKTHBIX ofcTannuit 110 kB 3aBoackoro m3rotoBinenus 01049H0# koHCTpYKmu cepru KTIIb.

6.1.10. IMuranue I'TIII, III'B, YPII ot cereil s3HEprocucTeMbl JOHKHO BBIOJIHATHCS HE MEHEE YEM
0 IBYM JIMHUSIM, TIOJKIIOUEHHBIM K HE3aBUCUMBIM UCTOUHHUKAM MUTAHUSL.

IIpu BBIXOAE W3 CTPOSI OJHOW W3 MHTAIOIIMX JIMHUH OCTaBIIMECS B pabOTe JMHUU JOJDKHBI
obecreunTh BCIO Harpysky mpennpustus. [Ipu BbIXoge W3 CTpOsl OJHOTO HE3aBHCHMOTO HUCTOYHHKA
MUTAHUS OCTAaBIIKMECS B pabOTe WCTOYHMKH THTAaHHWS [O/DKHBI OOECICUUTh IMHTAaHHE BCEX
anektponpueMHukoB | u Il kareropuu, KOTOpbie HEOOXOAMMBI IS (PYHKIIMOHHUPOBAHUS OCHOBHBIX
MIPOU3BO/ICTB.

Bribop cxem mmraromedl cetd (MarucTpanbHBIE WIH pajWaibHbIE) M WX KOHCTPYKTHBHOTO
WCTIONHEHNS (BO3AYIIHBIE WK KaOenpHbIe) muTatormmx JuHuid 110-220 kB ompenensercs TEXHHKO-
SKOHOMHYECKUMH COIIOCTABJICHUSAMH C YYETOM TCHIDIAHA M OCOOCHHOCTEH NaHHOTO MPEINPHUITHIA,
B3alMHOI'O DPACIOJIOKEHHUSI PAHOHHBIX MOJCTAaHIMI M IMYyHKTOB BBOJA, OXHIAEMON NEPCIEKTUBbBI
Pa3BUTHA CYIIECTBYIOMICH CXEMBI 3JICKTPOCHA0KECHMS, CTENICHH 3arPS3HEHIS aTMOC(EPHI.

[Ipu 5TOM peKOMEHAYIOTCS CIECAYIOIINE PEIICHUS:

- mutanue YPIL, I'TII, II'B ot ceteit aHeprocuctemsl BoINOIHATH BJI;

- nuranue ['TIII, TIT'B ot YPII Taxxe BbimosiHATs BJI. IIpu BBICOKOM ITIOTHOCTH 3aCTPOMKH
cienyeT NpUMeHsITh kabenbHbie TuHun 110-220 kB;

- mpu 3HauuTenbHOM ynanennu YPII oT mpomruiomanku Ha TpaHUIle TOCIeIHEeH MOTyT OBITh
coopyxeHbl iepexoiabie MyHKTHI 110-220 kB ams nepexoja Ha kaGenbHbBIE JIMHUU;

- pu npuMeHeHHH BJI MoryT OBITH MPUMEHEHBI KaK paJHaibHbBIC, TAaK U MaruCTPAIbHBIC CXEMBI
MUTaHUs;

- TIpU 3HAYUTENFHOU JI0JI€ JIEKTPOIIPHEMHHIKOB | KaTeropuy MITaHHE TIPUEMHBIX ITyHKTOB CIICAYET
BBITIOJTHATH IBYMsI OgHOICTTHEIMA BJI wmn e hoBBIM 3aX010M CEKIIMOHUPOBAaHHON AByX1uemHoH BJI
C IBYXCTOPOHHUM IHUTAHHUEM.

6.1.11. Be1Oop cxeMBbl IIEKTPUIECKAX COCTUHEHUI Ha CTOPOHE BRICOKOTO HampspkeHus 110-330 kB
MOJICTAHIIMI PEKOMEHAYETCS TMPOM3BOJIUTH B CIEAYIONIEH MOCIEeNOBAaTeIbHOCTH, HAuWHAs C
IIPOCTEHUIINX CXEM:!

- 610k "nuHUA-TpaHCcHOpMaTOP" C pa3beIUHUTEIIEM, OTICIIUTEICM, BBHIKIIIOYATEIICM;

- 1Ba OJ10Ka C HEaBTOMATHYECKOH ITePEeMbIUKOIl CO CTOPOHBI JIMHUI;

- MOCTHKH Pa3HBIX BUJIOB C BBIKIIIOUATENISIMH;

- YETBIPEXYT OJIbHUKH;

- o/1Ha paboyasi CeKIIMOHNPOBAHHAS M 00XO/IHAS CHCTEMa IIHH;

- B¢ paboumne u 00XOTHASI CHCTEMBI IIIUH;

- IBe pabo4re CeKIIMOHUPOBAaHHBIC H 00XO/HASI CHCTEMBI IIHH.

IIpu BBIOOpPE CXEM O3IEKTPUYECKUX COCAMHCHHWHA ITOACTAHIMN MPOMBIIUICHHBIX TPEIIPUSTHHA
clellyeT pPYKOBOJACTBOBAaTbCS THUIOBBIMM MaTepuallaMd ISl [POEKTHPOBAHUs  IMOACTAHLUH,
pa3paboTaHHBIMH HHCTUTYTOM DHEproceThlpoekT [13].

Br160p KOHKPETHOH CXeMBI 3JEKTPUIECKUX COSIMHEHUI Ha CTOPOHE BBHICOKOTO Hampspkenus 110-
330 xB moacrannuyu 1omkeH ObITh 000CHOBAH B TIPOEKTE.

6.1.12. Otgenureny Ha CTOPOHE BBICOKOTO HAIPSDKEHHS MOJICTAHIMA MOTYT MPHUMEHSTHCA Kak C
KOPOTKO3aMBIKATEIISIMHA, TaK M C TMepenadeil OTKIIOYAIONMEro UMITYJIbca Ha BBIKIIOYATENh TOJOBHOTO
y4acTKa THTaIeld JuHuA. Beidop crmocoba mepenadyn OTKITIOYAIOIIETO MMITYJIbCa OIpeaesseTcsl B
3aBHCHUMOCTH OT YAAJICHHOCTH IHUTAIOIICH ITOJCTAaHIIMK, MOIIHOCTH TpaHcdopMaTopa, XapakTepa
noTpeOUTENs, TPEOOBAHMIA IO HA/ICKHOCTH OTKIIFOUCHUSI.

[IpuMeHeHHEe KOPOTKO3aMBIKATENCH Ha MOACTAHIMSX MPOMBIIUICHHBIX MOTPEOUTENCH HE JOJIKHO
BBI3BIBATh HAPYMICHUW JJIEKTPOCHA0KECHUS OTBETCTBCHHBIX MOTPEOMTENCH W3-3a TMOSBJICHUS
HEJOMYCTUMBIX 110 3HAYEHUIO U BPEMEHH OTKJIOHEHUN U MPOBAJIOB HANPSIKEHUS B paclpeaeTuTeIbHOM



ceTu.

6.1.3. I'TIII, TII'B pexoMeHAyeTCs BBITOMHATH OBYXTpaHC(GOpMaTOpHBIMH. B crepyromux ciydasx
MOJKET OBITh PaCCMOTPEHA I[eJIeCO00PAa3HOCTh YCTAaHOBKH TPEX TPAHCPOPMATOPOB:

- IpY HAJIMYUU KPYITHBIX COCPETOTOUEHHBIX AIEKTPUIECKUX HAarpy30K;

- P HEOOXOJMMOCTH BBIJICJICHUS ITUTaHKUs KPYIHBIX PE3KONEPEMEHHBIX Harpy30K Ha OTAEIbHbIC
TpaHcdopmaTopsl;

- JUIs LIEXOB U MPENPHUATHIA CO 3HAUNTEIBHBIM KOJIMYECTBOM DJIEKTPONPHUEMHHKOB OCOOOH IpyIIITBI
| KaTeropum M ANEKTPONPUEMHHUKOB | KaTeropuu, K MUTAHUIO KOTOPBIX MPEIbSBISIOTCS NOBBIIICHHbIE
TpeOOBaHUS B OTHOIICHUU HAJEKHOCTH.

B o6ocHoBanHbIX ciydasx Ha [TIII MoryT OBITE yCTaHOBJIEHBI aBTOTPAHC(HOPMATOPEI.

6.1.14. TIpueMHBIC TTYHKTHI JIEKTPOSHEPTHH IPOMBIIUICHHBIX MPEIIPUATHNA, IMEIOMIUX B CBOEM
COCTaBE MOIIHBIE IICKTPONPUEMHHUKH C PE3KONCPEMEHHBIMH TpaduKaMH Harpys3KH, peKOMEHIYeTCs
MOJKITIOUaTh K ceTssM sHeprocucteM 110-330 kB ¢ Bo3amoxxkHo Oonmpmmmu Tokamu K3. [Ipu BeIneeHun
3THX 3JIEKTPONPHUEMHUKOB Ha OTAENbHBIE TpaHC(HOPMATOPHI MOCIEIHUE CIEIYeT MOAKII0YaTh K CETH
o60mero HazHauenus 110-330 kB ¢ vanbonpmmMu 3Ha4eHUSIME TOKOB K3.

6.1.15. TlpemoxpaHurenn Ha CTOpPOHE BBICIIErO HampspDkeHus mnoactanmuii 110 kB ¢
JIBYXOOMOTOYHBIMH  TpaHcpopmMaropaMd MOTYT TNPHUMEHATHCS HPU  YCJIOBUH  oOecredeHHs
CEJIEKTUBHOCTH MpEeAOXpaHUTEeNe U peneiHON 3alUThl JIMHUM BBICHIEIO M HU3IIETO HANpPSKEHUM.
VYcraHoBKa TpenoXpaHUTENIed He Jomyckaercst uisi TpaHchopMmaTopoB HamnpspkeHuem 110 kB,
HEeWTpaJlb KOTOPBIX B MPOLIECCE AKCILTyaTallud MOXKET OBbITh pa33eMJIeHa.

6.1.16. 3axpsIThle pacmpeienuTeNbHble ycTpoiicTBa HampsbkeHueM 110-220 kB moryt ObITh
MPUMEHEHBI B CIEIYIOMINX CITyJasX:

- B paii0Hax ¢ 3arps3HEHHON aTMocdepoi;

- B paliOHax ¢ MHHHMAJbHBIMH DPACUYETHBIMH TEMIIEPAaTypaMH OKpPYXKAaloOLIEro BO3AyXa HHXKE
JOIYCTUMBIX JJISI SJIEKTPOOOOPYIOBAHMUS;

- pa3MeIeHNne OTKPBITOTO PaclpeayCcTPONCTBA HEBO3MOXKHO MO YCIOBHSAM 3aCTPONKH IIIOIIAIKH.

Permrenue o coopyxenuu 3akpbiroro PY 110-220 kB n0/mxHO OBITH 000CHOBAHO B IMTPOCKTE.

6.1.17. IlpoexTupoBaHue reHepanbHoro miaHa noactraniuu 110-330 kB, mopor Ha Teppuropuu
MOJCTaHIUH, OOBEKTOB MACISHOTO, IMHEBMAaTHYECKOTO XO3SMCTBAa ClEAYyeT NPOU3BOIUTH COTJIACHO
TpeboBanusaM 1. 4.2 ITIYD "PacnpenenurenbHble YCTpPOWCTBA M MOJCTAHIIMHM HaNpsDKEHHEM BBIIIE 1
kB" [1] 1 HOPM TEXHOJIOTHYECKOT0 IPOEKTUPOBAHMS MoAcTaHIui 35-750 kB [12].

Ha mnopcranumsax nampspkennmeM 10 330 kB He cienyer mnpexycMaTpuBaTh CTal[MOHapHBIE
TPy30I0IBEMHBIE YCTPOICTBA ISl peBU3KNHU TpaHC(POpMaTopoB. [ist 3TOH e MOXKET UCTIONIB30BaThCS
MOpTaJl OLIMHOBKH TpaHc(opMaTopa WM MHBEHTAPHOE I'PY30MOABEMHOE YCTPOHWCTBO (TI€peABMKHON
KpaH).

6.2 Cern 35 kB

6.2.1. PemieHne 0 mUTAaHUU NPOMBIIUIEHHOIO NPEANpHUATHS OT ceTed sHeprocuctemsl 35 kB
cyielyeT IPUHAMATh IPH OTCYTCTBHH B PaiOHE CTPOMTENILCTBA MPEATIPUSATHS CETEll SHEPTOCUCTEMBI 6-
10um 110 kB.

6.2.2. B 3aBucHMOCTH OT MOTPEOJsIEMON MOITHOCTH U COCTaBa DJIEKTPONPHEMHHKOB B KauecTBE
MIPUEMHOTO ITyHKTa IEKTPOIHEPTUU HA MPEINPHUATUN MOTYT OBITh IPUMEHEHBI:

6.2.2.1. TpancdopmaropHas nozacranuust 35/6-10 kB ¢ tpanchopmaropamu moiHocTeio 1,6-10
MBA, ¢ tunoBoii cxemoir PY-35 kB cormacHo pa3paboTke MHCTUTyTa DHEprocerbpoekT "CxeMbl
HNPUHIUNHANBHEIE JJEKTPUUECKUE PpACHpefeIUTENbHbIX YCTPONCTB HampsbkeHueM 6-750 kB
nopcranuun”. s nByxrpaHcdopmaropHoit noactanimu PY 6-10 kB cnenyeT BBINONHATH C OZHOU
OJIMHOYHOM, CEKIINIOHMPOBAHHON BBIK/IIOUATEIEM CUCTEMOM IINH.

6.2.2.2. KomrutektHas moactanmus 35/6-10 kB 3aBOJCKOTO U3roTOBJICHUS OJOYHON KOHCTPYKIHH
cepuu KTIIb.

6.2.2.3. TpancpopmaTopHas noncranuust 35/0,4 kB ¢ TpanchopmaTopamu "MOIIHOCTBIO 10 2,5
MBA. Ilpu 3TOM HaJ0 YYUTHIBaTh, YTO Ha MPEIUPUATHH JOJDKHBI OTCYTCTBOBATh BBICOKOBOJBTHBIC
ANIEKTPONPUEMHHKH, a TpefesbHas Harpys3ka NPeanpHaTHsS MOXXeT OBITh OrpaHHYEHa MOIIHOCTBHIO
YCTaHaBJIMBAa€MbIX TPaHC(HOPMATOPOB.

6.2.3. Ilutanme yKa3aHHBIX NPHUEMHBIX ITYHKTOB PEKOMEHIYETCS BBIMOJHATh BO3AYIIHBIMU
JUHUASMH 3JeKTporiepenadu 35 kB.

6.2.4. KonnuecTBO yCTaHABIMBACMbIX Ha MOACTAHIMAX TpaHCchopmaTopoB u ymcio uernei BJI-35
kB ompenensrorcss B 3aBUCUMOCTH OT KAaT€TOPUM IOJAKIIOYEHHBIX JJIEKTPONPUEMHUKOB 110
Gecriepe0OHHOCTH IIEKTPOCHA0KEHHS.

[Tpy HE0OXOMMOCTH KOMIICHCAIIU €MKOCTHBIX TOKOB Ha IOJICTaHLUH JOJDKHBI YCTaHABIUBATHCS
3a3eMJISIIOIUE PEaKTOPBHIL.

6.2.5. Ha OTHenbHBIX HSHEPrOEMKHUX MPEANPHATHAX ISl MUTAHUS MOIIHBIX CIEIH(UUIECKUX



3JIEKTPONIPUEMHHKOB (RJIEKTpOIIeUeH, IpeoOpa3oBaTebHBIX YCTAHOBOK M JIp.) JOJDKHA OBITH cO3IaHa
JIOKaJbHas ceTh 35 kB, He SBIISIOMAasICs CEThIO 001Iero Ha3HaYeHus. FMIcToUHHKaMy ITUTaHKUs 3TOM CETH
SBIISTIOTCSI CETEBbIE WM crenuaibHble TpaHcdopmartopsl 110-330/35 kB, momurHble TpexoOMOTOYHEIE
aBTOTpaHC(HOPMATOPHI ¢ OOMOTKOW cpeaHero Hampsbkenus 35 kB. IlutaHue 3IeKTpONPHEMHUKOB
ocyiecTBisieTes or PY-35 kB pamuansusiMu kabenbHbiMU TuHEsIME 35 KB. [lepeqaua MOIIHOCTH OT
MCTOYHHMKOB THTaHus 10 PY-35 kB BbIMOnHseTcs MO0 MarucTpalbHBIMH TOKONpoBoAaMHu 35 kB,
160 KaOeNbHBIMU JIMHUAME 35 KB.

6.2.6. [Ipu moCTpOCHUH CUCTEMBI IEKTPOCHAOKEeHUs Ha HanpsokeHud 35 kB mist momueix JICIT ¢
NEeYHbIMU TpaHchopMaTopamu 35 KB cremyer pyKOBOACTBOBATHCS CIIETYIOIIMMHE MOIO0KESHUIMH:

6.2.6.1. ITuranune JICII momkHO ocymecTBIATECA OT PY-35 kB nedHol moacTaHINM, K KOTOPOi He
CJIeTy€eT MOJKIIOYaTh CTOPOHHUX TIOTPEOUTENEH.

6.2.6.2. K onmHoii cexiun cOopHbIX muH 35 kB Moxker O0vITh nmogkmroueHo Heckoibko JCIT-25 u
JCII-50. Kaxnmas JICIT-100M16 ¢ neunsim Tpaunchopmaropom 80 MBA moaximoyaercss K OTACTHHON
ceku cOOpHBIX mHH 35 KB, muTaeMoii ot ceTeBoro TpanchopmaTopa obmero HazHaueHus 160 MBA,
220-330/35 kB 1mbo oT ABYX, BKIIOUEHHBIX MapajlieNbHO, CETEBBIX TpaHc(popMaTopoB oOIIero
HasHauyeHus 63 - 80 MBA, 110-220/35 xB.

6.2.6.3. Tlo Mepe OCBOCHHS JJIEKTPONPOMBIIUICHHOCTHIO CIHEIUANBHBIX TUHAMUYECKH CTOHKHX
ceTeBbIX TpaHchopmaTopos 100 MBA mocneaHue ciieyeT yCTaHABIUBATh B3aMeH TpaHC(HOPMATOPOB
o011ero Ha3HAYCHMUS.

6.2.6.4. YuuTbIBas HEAOCTATOUHYIO HAJEKHOCTh CETEBBIX TPAaHC(HOPMATOPOB OOLIETO HA3HAUCHHMS
160 MBA, gomyckaeTcss OCYHIECTBIATH MX pE3€pPBHPOBAHUE IIyTeM YCTAaHOBKH TPETHETO
TpaHchopmaropa 160 MBA mpu nByx neunsix arperarax. [Ipu Hammanu oxuoit JICII pesepsupoBaHue
cereBoro TpaHcopmatopa 160 MBA He BemonmHseTcs. Takke HE CIEAyeT pe3epBHPOBATH
CrenaIbHbIe TNHAMHUYCCKH CTOMKHE CETeBbIE TPAaHC(HOPMATOPEI.

6.2.6.5. Tlpu maByx JACII ¢ meunsiMu TpaHcopmaTropamu MoOIIHOCTEIO 10 80 MBA momKHBI
paccMaTpuBaThCsi  BO3MOXHOCTP M LIEJIECOOOpPa3sHOCTh  MapajuIeIbHOH  paboThl  CETEBBIX
TpancdopmaTopoB Ha cTopoHe 35 kB.

6.2.6.6. Ha mmuax PVY-35 kB mneuHoll mNOACTaHIMM MAOJDKHO TOJEP’KUBATHCA BHIOOPOM
COOTBETCTBYIOIIEH OTHAalKKW CeTeBOro TpaHc(hOpMaTOpa HANpsDKEHHE XOJOCTOTO XO0Jia, PaBHOE
MaKCHMAaJIbHO JIOIyCTUMOMY HAaIpsDKEHHIO 1eyHoro tpaHcdopmaropa. [Ipu padore JCII HanpsokeHue
Ha cOOpHBIX mHKHax 35 kB nomxHO OBIT B penenax 38,5-35 kB.

6.2.6.7. CereBbie Tpancdopmaropsr 110-330/35 kB cnexyer moakmodate k cersm 110-330 kB
9HEProCHUCTEMbI B TOYKaX ¢ HANOOJIBIIMMH 3HAaYeHHAMH TOKOB K3.

6.3. CeTrn 6-10 xB

6.3.1. DnexTpocHaOXeHHE NPEANPHUATAA C HE3HAUYHUTEIFHOW JJEKTPUYECKOH Harpyskou
OCYLIECTBJISIETCS, KaK MpaBuio, OT ceTeil sHeprocucteMel 6-10 kB. B kadecTBe mpHeMHBIX MYHKTOB
MOT'YT OBITh IPUMEHEHBI:

HeHTpaybHas pacupenenurenbHas nojacranuus (LPIT) wimm pacnipenenurensHas noacrannus (PIT)
Ipu Harpy3ke nopsaka 5-15 MBT;

pacnpesnenutenbHo-Tpanchopmaropras  noxactanius (PTII) mnpu  Harpyske mnpenupusitus,
COCTaBIIAIONIEH HECKOJIBKO METaBaTT.

IluTanne ykazaHHBIX MOJCTAHLMN OT CeTell SHEProCHCTEMBI MOXKET NMPOU3BOAUTCS KaOelbHBIMU
WM BO3MYIIHBIMH JHHUAMH 6-10 kB kak 1o paauanbHOM, Tak M 1O MAarucTpajdbHOM cXxeme
pacnpeneneHust  3nekTpodHepruu. IloAgcTaHuMM  COOPYXKAlOTCA  OTAENBHO  CTOSAIIMMHU WK
COJIOKMPOBAaHHBIMH C APYTHMH 3JIaHUSMH.

6.3.2. PacnpenenurensHble yctporictBa 6-10 kB I'TIIT u III'B sBnstoTcs no CymecTBy OCHOBHBIMU
pacnpenenurenbHbiMU nofacTaHiusiMu 6-10 kB npennpustus. Ot PY 6-10 kB T'TIII nurarorcs
Bropuunsie PIT 6-10 kB, snextporpuemuunku 6-10 kB u TII 6-10/0,4 kB. PY 6-10 kB III'B sBnsercs,
KaK IpaBUJIO, EJUHCTBEHHOM paclpeleNuTeIbHOW NOJCTAaHIMeH KPYHMHOro Iexa, KopIyca Win
NPENPHUATHSI U OT Hee MONTydaroT nutanue snextponpueMuuku u TII 6-10/0,4 xB. [Tomemenue PV 6-
10 xB I1I'B pexomenIyeTcs IpHCTpanBaTh WM BCTPAUBaTh B IPOU3BOJICTBEHHOE 3/IaHHE.

6.3.3. PY 6-10 xB nmByxtpancopmaropusix ['TIII, TII'B pekomMeHIyeTCs BBINONHATH C IOBYMS
OIMHOYHBIMHM  CEKIIMOHMPOBAHHBIMH  BBIKNIOYATEISIMH ~ CHCTEMaMH IIHH, TOAKIIOYAEMBIX K
pacIIeyieHHBIM OOMOTKaM IMOHIKAIOMNX TPaHC(HOPMATOPOB MM K BETBSIM CIBOCHHOTO PeakTopa ¢
00111e#t TOUKOM, yCTAHOBJICHHOTO Ha BBIBOZIE TpaHchopMmaTopa 6e3 paciierieHHOH 0OMOTKH.

[Ipn ycraHoBke TpaHchopMaTopoB ¢ HepacuienieHHoi obOmoTkoit (16 MBA u menee) Ha
nByxtpaHcdopmaropusix I'TIIT u I1I'B pekomennyercs BoimosiHeHune PY 6-10 kB ¢ oxHO# oguHOYHOIM
CEKI[HOHUPOBAHHOM BBIKJIIOYATEIEM CHCTEMOM IIUH.

CekIIMOHMpOBaHHBIE cHcTeMbl cOOpHbIX mmH 6-10 kB pabotator, kak IpaBwio, pasnensHo. B
cily4yasx, KOTJa IIpU paslelbHOM pexuMme paboTel cucTeM cOOpHBIX miMH aedctBue ABP (maxe



OBICTPOIEHCTBYIOIIETO) MPUBOAUT K PACCTPOMCTBY CIOXKHOTO TEXHOJOTHYECKOTO IPOIEcca, CICAyeT
paccMaTpuBaTh BOZMOXKHOCTE U IIeJIECO00Pa3HOCTh MapauiebHON paboTh cucTeM cOOpHBIX mmH 6-10
kB.

6.3.4. B cimywyae ycraHoBku Ha naByxtpaHcdopmaropueix [TIII, TII'B TtpancdopmaropoB c
paclielyieHHBIMH  OOMOTKaMu Ha pa3nuuHble HampsokeHust (6 u 10 xB) pacnpenenutensHoe
YCTPONCTBO IS KaXIOrO U3 HaNpsHKEHUH cleqyeT BBINOJHATH C OJHOM  OJAMHOYHOM
CEKI[HOHUPOBAHHOM BBIKJIOYATEIEM CHCTEMOM IIIUH.

6.3.5. PY 6-10 kB oxmnoTtpanchopmartopusix ['TIII, III'B crexyer BBINOJNHATH, KaK MpaBUIIO, C
OJTHOI O/IMHOYHON HECEKIIMOHUPOBAHHOI CHCTEMOM WIMH ISl TPAaHC(OPMATOPOB C HEepaclleIUICHHON
00OMOTKOI M ¢ OJHOH OJWHOYHON CEeKIMOHMPOBAHHOM CHCTEMOW IIWH IJISI TPAaHCPOPMATOPOB C
pacIIerieHHO 0OMOTKOM.

6.3.6. Bropuunsie pacmpenenutensable moactannuu PIT 6-10 kB, muraromuecs ot I'TIIT, LIPTI,
pexoMeHayetcs coopyxats i ymaneHHeix or [TIII, IIPII morpeburtenell (KOMIIPECCOPHBIX U
HACOCHBIX CTaHIWH, MPOW3BOACTBEHHOTO Kopmyca ¢ Heckonpkumu TIT 6-10/0,4 xB). Ilpu umcme
orxomsamux auHUN 6-10 KB Menee 8 memecoodpasHocTs coopyxkeHus PII momkxa OBITE 000CHOBAHA.
[penenvHas, noaxmouaemas k PII, Harpy3ka onpenensieTcss UCXOJsl M3 IPOIYCKHOM CrocoOHOCTH
BeIKJItOUarens: nuHuM, nutapomeid PII. PII 6-10 kB cineayeT BBINOMHATH C OAHOW OJAMHOYHOMN
CEKLIMOHUPOBAHHON BBIKJIFOYATEIEM CUCTEMOM IIUH.

6.3.7. Uucno cryneHel pacnpeaeneHus SJIeKTPOIHEpruy Ha HanpsikeHun 6-10 kB He MomKHO Ams
NPOMBIIUICHHBIX MPEINPHUATH ObITh, Kak TpaBwio, Oojee IBYX. PexkoMeHIyemble CTyNeHH
pacnpe/eneHus MpuBeIeHbI B Ta0JI.

WcToynnk muTaHus | crymens Il crynenn
PV 6-10 xB I'TII1 TI1, OI1
PV 6-10 xB I'TII1 PII TI1, OI1
PY 6-10 xB III'B TI1, OI1
LIPIT 6-10 xB PII TI1, OI1
LIPIT 6-10 xB TI1, OI1
PIT 6-10 xB TI1, OI1

OnekrponpueMHukamu 6-10 kB (JI1) sBiAOTCS 3IIEKTPOABHTATENH, TEPMHYCCKHE YCTaHOBKH,
npeoOpa3oBaTebHbIE MOJCTAHIINU U YCTAHOBKH.

6.3.8. Pacnpenenenne anekrposneprun ot ['TIII, IIPIT no PIT 6-10 kB MoXeT BBINOTHATHCS TIO
panuaNbHBIM, MAarucTpalbHBIM ¥ CMEIIAHHBIM CXe€MaM B 3aBHCHMOCTH OT TEPPUTOPHAIHHOTO
pacmoyioO)KeHUs  Harpy3oK, MOTpeOiseMol  MOIIHOCTH, TpeOOBaHUM  HAIEKHOCTH, YCIOBHH
OKpy’Karomiel cpensl. MarucTpaabHBIM CXeMaM CIeAyeT, Kak MpaBmiIo, OTIaBaTh NMPEANOYTEHHE Kak
60Jiee SKOHOMUYHBIM.

KounbrieBble MarucTpaiau Ha HPEANPUSATHSAX JIOMYCKAeTCsl MPUMEHSTh Ul MUTaHHS MOTpeOnTeneH
Il m gactmuno |l kareropmm mHpUM COOTBETCTBYIOIIEM pPACHOJIOKEHHH IUTAEMBIX HMH TPYIII
MOJCTAHIINH U IPU AUHIIHON MOIIHOCTH TpaHchopMaTopoB He Ooiee 630 kBA.

6.3.9. MarucrpajibHble CXEMbl pacHpeleNeHUs] 3JIEKTPOIHEPrur Mpu HanpsokeHuu 6-10 xB
PEKOMEHAYETCSl OCYIIECTBIATh TOKONPOBOAAMH, OTIMYAIOUIMMUCA OOJIbIIEH HAJEKHOCTHIO 10
CpPaBHEHHWIO C JIMHUSIMH, BBIIOJHEHHBIMH K3 OOJIBIIIONO0 4YHCIA TapajulenbHBIX KaOemend. Jlis
SHEPTOEMKHX NPEANPHIATHH MOTyT OBITh PEKOMEHIOBAHBI CIEAYIOIINE MAarUCTPaJbHBIE CXEMBI,
BBITIOJTHEHHBIE TOKOTMIpoBoAamu 6-10 kB:

- oT TpanchopmaropoB I'TIIT mo MarucTpassim nmoxydaroT nutanue Heckosbko PIT 6-10 kB;

- OT WmIMH TeHepaTopHOro HampspkeHHst TOL], coOCTBEHHOHN 3MEKTPOCTAHIIMHU TPOKJIAABIBAIOTCS
Maructpam 10 PIT 6-10 kB, pacnonokeHHBIX MO0 MPOMIUIONIAAKE IpeanpusaTus. Tpacca TOKOIIPOBOIa
B 3TOM CJIy4ae, B OCHOBHOM, IPOXOJUT BHE MIIOLIAKU.

JUis  ykasaHHBIX CX€M pacHpefielieHHs CcileqyeT NPUMEHATb, Kak HpPaBUIIO, JBYXLEIHBIE
TOKOIPOBOJBL. [IprMeHeHNe IBYX OIHOILENHBIX TOKOMPOBOJOB B3aMEH JABYXLEMHOrO TOKOIPOBOJA
JIOJDKHO OBITH 0OOCHOBAHO B IIPOEKTE.

[Muranue nByx PII 6-10 kB MoxeT OBITH BHIITOIHEHO IO MAaruCTPajbHOW KaOEIbHOW JIMHUH, €CIIH
3TOMY HE MpenATcTByeT pacrnosnoxenue PII u 3HaueHue 351eKTpUuecKoil Harpy3KH.

6.3.10. PagmanpHbIe CXEMBI paclpeneleHus AIeKTPOIHEPTUH Npy Hampsokeann 6-10 kB cnemyet
MIPUMEHSTD [IPY Harpy3Kax, pacloIOKEHHBIX B Pa3IMIHBIX HAPABICHUAX OT UCTOYHMUKA MUTAHUSI. DTH
CEeTH, KaK IPaBWIIO, CIEYET BBHIIOIHATH KaOETHHBIMH JTHHUSAMHU.

PanuanpHBIM cxemaM TuTaHus cekiuii 6-10 kB caenyeT oTnaBaTh NMpeANOYTEHHUE 110 CPAaBHEHHIO C
MariucTpajbHBIMH CXEMaMH IPH IOBBIIICHHBIX TPEOOBAaHMAX K HAJEKHOCTH JIICKTPOCHAOKEHHS
SNEKTPONPUEMHUKOB, MOJKIIOYEHHBIX K OSTUM cekuusM (npu nutaHuud oT PII, B oCHOBHOM,




3JIEKTPONPUEMHHKOB | KaTeropun).

6.3.11. Iluranme WHAMBHAYaTbHBIX OJIEKTPONPHEMHUKOB 6-10 kB (mBurareneir, meueii,
peoOpa3oBaTENbHBIX TOACTAHIMNA W YCTAaHOBOK M T.I.) CIEAYeT BBINOIHATh pPaAnaTbHBIMHU
KaOEIbHEIMUA JHHUSAMUA OT cekuuii 6-10 kB mopcramiuu. ITutamume TII 6-10/0,4 kB Moxker
BBITIOJIHATHCS KaOCNBHBIMM JIMHUSAMH Kak 10 paJualbHOH, TaK W IO MarkucTpalbHOH (K OXHOU
MarucTpaiyd MOTYT OBITh MOJKIIIOYEHBI N0 TpeX TpaHcdopmaropoB moinHocThio 1000 kBA wmm nBa
Tpanchopmaropa MomHOCTEI0 1600 kBA) cxeme. OTka3 OT MarucTpaimbHBIX cxeM muTaHus TII
JIOJDKEH OBITH 0OOCHOBAH B MPOCKTE.

6.3.12. JInst npOMBILUIEHHBIX MPEANPUSITUN MOTYT OBITh JOMYIIEHBI CXEMBI C IPUCOEIUHEHUEM O]
onuH BEIKIIOYaTenh 6-10 kB aByX KaOenmpHBIX JTHHUHN, HAYMHAX K Pa3sHBIM IBYyXceKIMoHHBIM PII 6-10
kB wnn pasaeM aByxtpanchopmatopasiM TII. B atom cioywae mutanne ykazanasix PIT u TII momkHO
IpefycMaTpuBaThCd HE MEHEE YEM II0 JBYM JIMHHSIM, OTXOMSAIINM OT PAa3HBIX CEKIMH HCTOYHMKA
MUTaHHSA.

6.3.13. Ilpu muranuu cruenupmuecKnx (HETUHEWHBIX, PE3KONEPEMEHHBIX W HECHMMETPUIHBIX )
Harpy3ok 6-10 kB crexyeT pykoBOACTBOBATECS CIEAYIOIINMH TOJIOKECHUSIMH:

6.3.13.1. TIlutanme cneunpuyecKUX Harpy30K B HOPMAaJIbHOM pPEXHME pPEKOMEHIYeTCs
MPOU3BOJUTH OT OTIENILHOM ceKiuu cOOpHBIX mIMH 6-10 KB, ecnu 3ToMy He MpPEIsSTCTBYET 3HAaYCHUE
9NEKTPUYECKON HAIPY3KHU.

6.3.13.2. Tpanchopmatopusie mnoacraniuu 6-10/0,4 kB, OT KOTOPBIX MOJYYalOT IMTAHHE
OCBETUTENbHBIC NPUOOPHI C JAMIaMH HaKaJWBaHUS M YyBCTBUTENbHbIE K u3MeHeHHAM [IKD
AJICKTPONPUEMHUKH, CIICAYeT TMOAKIYATh K CeKIuM cOOpHbIX ImmH 6-10 kB, He nwmraromiei
crieuduIecKue Harpys3KH.

6.3.13.3. Vkazamneie B m. 6.3.13.1, 6.3.13.2 cexmum cOopubeix mmH 6-10 KB pexkomeHmgyercs
MOAKIIOYaTh K pa3HBIM BETBSIM pacUICIUICHHOM OOMOTKM HHM3KOTO HANpsDKEHUS CETEBOTO
tpancopmaropa 110-330/6-10 kB mormiHocThi0 25 MBA 1 Gonee. B ciydae yCcTaHOBKH CETEBBIX
TpaHC(OPMATOPOB C HEpaCIICIUICHHBIME OOMOTKaMu HH3Koro HampspkeHus (16 MBA u wmeHee)
yKa3aHHbIE CEKIMU COOPHBIX IIMH PEKOMEHAYEeTCS MOJAKIIYaTh K Pa3HbIM BETBSIM CABOCHHOTO
peakTopa 6-10 kB, yCTaHOBIICHHOTO Ha BBIBOJIC CETEBOTO TpaHChopMaTopa.

6.3.13.4. Tpancdopmaropnsie noxacranuuu 6-10/0,4 kB, He nuraromye ykazanHywo B 1. 6.3.13.2
Harpy3ky, M osiekrtponaBurarenn 6-10 xB Moryr mojkimrodaThCst K 1000 BETBH paclIeIUICHHOM
OOMOTKHM CeTeBOro TpaHchopMmaropa WM COBOSHHOTO peakropa. [Ipy Halu4uu CHHXPOHHBIX
JIBUTATENIel MPEeANOYTUTENFHBIM SBISETCS WX MOJKITIOUEHHE K CEKIMH IIWH, OT KOTOPOM IMHTAIOTCS
crienuQUIHbIC 3JIEKTPOIPUEMHHKH.

6.3.13.5. Cneundudeckne HArpy3Ku pPEKOMEHIYeTCs MOIKII0YaTh K ToukaMm cetd 6-10 kB ¢
HanOONBIIMMH 3HAYCHUAMHU TOKOB K3.

6.3.14. IIpn ycraHOBKE CIIBOGHHOTO pEaKTOpa Ha BBOJE CIEAYET MpeaycMaTpuBaTh paBHOMEPHOE
pacnpeeneHne Harpy3Ku MeKAy CeKIUSIMH 1moicTaHnu. CienyeT MpUHIMATh 3HaYeHHE TOKa KaX 101
BETBH CIIBOEHHOTO peakTopa He MeHee 0,675 HOMHHAIBHOTO TOKa OOMOTKM TpaHC(opmaTopa Jnbo
CyMMapHOTO TOKa Harpy3KH, YYHUTBIBas BO3MOXKHOCTh HEPABHOMEPHOCTH HAarpy3oK, a TaKxke
M3MEHEHHUS Harpy30K 110 CEKLUAM B IIpoIiecce SKCIUTyaTallHuu.

6.3.15. PacmpenenuTenbHble IOACTAaHIMM CJEIyeT, KaK IMpaBWIO, pa3MeIlaTh Ha TpaHHIE
MUTAEMbIX UMM Y4aCTKOB CETH TaKUM 00pa3oM, 4TOObI He ObIO OOpaTHBIX IPOTOKOB SHEPTHH.

6.3.16. Ilpu mocTpoeHMH CXEMBbI MOACTaHIMH Ha CTOpoHE HampsbkeHus 6-10 kB ciemyer mo
BO3MOXKHOCTH M30€raTh NPUMEHEHHS TPOMO3AKHX W JIOPOrux BbIKIrouareneil. C 3Tol 1enbio
TOKOTIPOBOJIbI HampspkeHneM 6-10 kB cienyer moxkiroyarh HENOCPEICTBEHHO K TpaHCHOpPMATOpy
Yyepe3 OT/IeIbHBIC BHIKITIOYATEIH.

IIpn orcyrctBum otOopa 3Heprun Ha HanpspkeHuH 6-10 kB mommmo TOKOmpoBOma cienyeT
NPUMEHSTH cxeMy OJioka "TpaHcdopmarop-TokonpoBon'.

6.3.17. JIns NpOMBIIUIEHHBIX NPEJNPUATHA MOryT HpPUMEHAThCA Npu HampsbkeHuu 6-10 xB
BBIKJTIOYATEIN HArPy3KH B KOMITIEKTE C IPETOXPAHUTENIMH BO BCEX CIyJasx, KOTAa IapaMeTphl dTHX
amnmaparoB JOCTaTOYHBI 10 pabodyeMy W TOCIIeaBapUifHOMY peXHMaM, a TakKe IO TOKaM KOPOTKOTO
3aMBIKaHHS.

Ha orxomsmux nuaAAX HanpspkeHHeM 6-10 kB critoBbIe IpeJOXpaHUTENN CIeTyeT yCTaHABINBATh
MIOCTI€ PA3bEAMHUTENS FIIH BBHIKIIOUATENs HATPY3KH, CUUTAs 10 HAIIPABICHUIO MOIITHOCTH.

6.3.18. IIpu BeIOOpE BEIKIMIOYaTenel 6-10 kB mis 37eKTpONIPHEMHUKOB C MTEPHOANIECKAM IIHKIOM
paboTHl HEOOXOMMO YUUTHIBATH 3aBOJICKHE IAHHBIE 110 KOMMYTAI[MOHHOMY PECYpCy BBIKIFOUaTeNeH.

6.3.19. [Ipu HE0OXOAMMOCTH KOMIICHCAIIMA €MKOCTHBIX TOKOB B ceTsiX 6-10 kB Ha momcraHmmsx
I'TII, TII'B pomxHBI YCTaHABIAMBATHCS 3a3eMisiioliue peakTtopbl. Ilpum Hampsokenun 6-10 xB
3a3eMILIIOIUE PEaKTOphl MOJIKIIOYAIOTCS K COOpPHBIM ILIMHAM Yepe3 BBHIKIIOYATEIN W OTICIbHbIC
TpaHcopmaropsl. He mormyckaercsi MOAKIIOYEHHE 3a3eMIIIOIIMX PEAKTOPOB K TpaHcdopmaropam



COOCTBEHHBIX HYX[, IIPUCOEINHEHHBIM K OCHOBHBIM TpaHC(OpMaTOpaM 10 BBOAa Ha mmHBI 6-10 kB, a
TaKke K TpaHc(opMaTopaM, 3alIHIIEHHBIM IUIABKUMH BCTaBKaMH. [Ipy MpOEKTHpOBaHMM YCTaHOBOK
KOMIICHCAIINH €eMKOCTHBIX TOKOB CIIEAYEeT YUUTHIBaTh TPEOOBAHNUS NEHCTBYIOMINX yKazaHuil [ 14].

6.4. IlexoBbie TpaHchopMATOPHBIE MOACTAHIMHA

6.4.1. Llexossie TII, muraromye cuUioBBIE U, KaK NPAaBUJIO, OCBETUTEIBHBIC AJICKTPONPUEMHUKU
MPOMBIIIJIEHHBIX NPEANPHUITUH, SBJIAIOTCS OCHOBHBIMM 3JIEKTPOYCTAaHOBKAMHU CHUCTEM paclpeieieHus
3IEeKTPOIHEPT U HampspkeHneM a0 1 kB.

6.4.2. IlexoBele TII moxpasmensdroTcs MO KOJUYECTBY, €AUHUYHON MOIIHOCTH, CXEME COEIUHEHUS
00MOTOK, crioco0y OXJIa)JeHHUs] TPaHC(HOPMATOPOB, CXEME PACIIPEAECIIUTEIILHOIO YCTPOHCTBA HU3IIETO
HaNpsDKCHUsS, KOMIUIEKTHOCTH TOCTaBKH. Bpibop mexoBbix TII, 0COOEHHO Al SHEPrOEMKHX
TPEINPUATHI CO 3HAUNTESIFHON HI3KOBOJIBTHON HArPY3KOH, JOIDKEH OBITH B MIPOEKTE 0OOCHOBAH.

6.4.3. KommuectBo TpaHcdopmaropos 1exoBoil TII ompenemnsercs, B OCHOBHOM, TpeOOBaHISIMU
HaJIe)KHOCTH ITUTAHUS ITOTPEOUTEINEH.

6.4.3.1. Iluranme DSIEKTPOIPHEMHHUKOB | KaTteropum cleayer MpeaycMaTpuBaTb  OT
IBYXTpaHC()OPMATOPHBIX M  TPeXTpaHC()OPMATOPHBIX MoACTaHIMHA. TpextpaHcdopmaTopHbIe
MOJCTAHIIUM PEKOMEHAYETCS NMPUMEHATh B TeX CIydasx, KOrjJa HMeeTcs BO3MOXHOCTh IPHUMEPHO
PaBHOMEPHO paclpeeNuTh MOAKII0YaeMyI0 Harpy3Ky IO CEKIMAM pacIlpeeuTeIbHOI0 yCTpoiicTBa
1o 1 kB nmoacranmum.

6.4.3.2.. [IsyxtpanchopMaTOpPHBIC U TPEXTPAHCHOPMATOPHBIC MOJICTAHIIUN PECKOMEHAYETCS TaKKe
MIPUMEHSTH JJI IUTAaHKS AeKTponpueMHuKoB || kateropuu.

6.4.3.3. JIByxTpancdopMaTOpHbIC ¥ TPEXTPAHCHOPMATOPHBIC MOACTAHIIMA MOTYT IPUMEHSITHCS KaK
IPU COCPEIOTOYECHHOM, TaK M IPU PacIpeesIeHHONH HarpysKe, MHTaeMOH MO MarrCTPAJBHBIM CETSIM.
IIpn cocpemoToueHHON HarpysKe IPEANIOYTEHHE CIEAYEeT OTAaBaTh TPEXTPaHC(HOPMATOPHBIM
MOACTAHIUSM.

6.4.3.4. TluraHue OTHEIBHO CTOSANIMX OOBEKTOB OOIIE3aBOJACKOTO Ha3HA4YCHHS (HACOCHBIX,
KOMIIPECCOPHBIX CTaHIMH M T. II.) PEKOMEHIYETCS BBINOJIHATH OT JBYXTpaHC(hOpMaTOpHBIX
MOJACTaHI .

6.4.3.5. OmHOoTpaHCHOPMATOPHBIC MOJICTAHIUMH PEKOMEHAYETCS TMPUMEHATh Ul MUTAHUS
anekTponpueMHUKOB |l kareropuu, eciau mepepsIB JIEKTPOCHAOKEHUS, HEOOXOMUMBIN Uil 3aMEHbBI
MOBPEXJIEHHOTO TpaHChopMaTopa, He NMPEBbIIAeT | CYTOK.

6.4.3.6. OgHoTpaHchOpPMATOPHBIC MOJACTAHIIMM TAKXE MOTYT OBITh NPHUMEHEHBI ISl MUTAHUS
anexkTponpueMHUKoB |l kareropum, eciam TpebOyemas CTeNeHb pPe3EPBUPOBAHHS TOTpedUTENei
obecrieunBaeTcst KaOEIbHBIMHU JIMHUSIMA HU3KOTO HAIPSDKEHHS OT JAPYroro TpaHchopmaropa U BpeMs
3aMEHBI BBIIIEALIET0 U3 CTPOSI TPaHC(HOPMATOpa HE NMPEBBIIIAeT | CYTOK.

6.4.3.7. Tlpu 3HAYUTENHHOH COCPENOTOYECHHON Harpyske osiekTpornpueMHukoB |l kateropuu
B3aMeH JByX ojaHoTpaHchopmaropHeix TII Moxer ObITH ycTaHOBIEHA OJHA NByXTpaHc(opmaropHas
TII 6e3 ycTpoiictBa ABP, ¢ moHO# Harpy3koii Tpanc(h)opMaTOpOB B HOPMAITEHOM PEKUME.

6.4.3.8. Tlpu cocpeAOTOYCHHOW HArpy3Ke JJIEeKTponpreMHHUKOB |l karteropmm 3HaYHTETBHOM
MOIIIHOCTH MOXET OKa3aTbCs IieJiecooOpa3HbM  coopyxeHue 1iexoBoir TII, Ha KoTOpOH
YCTaHaBIMBAIOTCS HECKOJIBKO IIOJIHOCTBIO 3arpy>KEHHBIX TpPaHC(OPMATOPOB U OIMH PE3ECPBHBII
TpaHcopMaTop, CHOCOOHBIM 3aMEHUTh 00N U3 TpaHCHOPMATOPOB TPYMMBI C MOMOIIBIO
TpaHchepHo cuctemsl mMH. [Ipumenenue nono6Hoi TII nexecoobpa3zHoO MpH KOJIUYECTBE MOJHOCTHIO
3arpy’kKeHHBIX TPaHC(POPMATOPOB LIECTh U OoJIee.

6.4.4. MomHocTs TpaHC(OPMATOPOB JABYXTPAHC(OPMATOPHBIX M  TPEXTpaHC(HOPMAaTOPHBIX
MOACTAHIUH CIIEyeT ONPEAEIATh TaKUM 00pa3oM, 4TOOBI PH OTKIIOYEHUH OJJHOTO TpaHchopMaTopa
ObuTO OOecrieyeHOo NMUTaHHE TPEOYIOIIMX Pe3epPBHPOBAHUS DIIEKTPOINPHEMHHUKOB B I0CIE€ABapUHHOM
PEXKHMME C YIETOM IePerpy304HOii CHOCOOHOCTH TpaHC(HOPMATOPOB.

6.4.5. CoorHomeHust Mexay KoddduuueHTamMH  JOIMYCTUMOM  NEperpy3kd  MacisHbIX,
TpaHchopMaTopoB B TOCIeaBapuHHOM pexume, onpenesneHHIMU coriacHo 'OCT 14209-85 [3], u
Ko urneHTaMu 3arpy3Kku TpaHc(hOPMAaTOPOB B HOPMATEHOM PEXHMMeE TPUBEICHBI B Ta0I.

KoaddummeHT nomycTumoii meperpysky KoadduimenT 3arpy3ku MacissHOTO,
MAacITHOTO TpaHC(hOpMaTOpa, ONpeNeICHHBIN TpaHc(hopMaToOpa B HOPMAIHHOM PEXKUME
cornmacHo 'OCT 14209-85 IByXTpaHchopMaTopHas | TpexTpaHchopMaTopHas
TIOJICTAHITHUS HOJCTAHIUSI

1,0 0,5 0,666
1,1 0,55 0,735
1,2 0,6 0,8

1,3 0,65 0,86
1,4 0,7 0,93




6.4.6. Jlns cyxux TpaHCPOPMATOPOB TMpENeNbHOE 3HAUYeHHE KOod(pHUIMEHTa IOMYCTHMOH
meperpy3Ku Tpanchopmaropa ciieayeT NIpUHIMATh paBHBIM 1,2.

6.4.7. Tlpu 3HAYNTEIHPHOM KOJIMYECTBE yCTAaHABIMBaeMBIX IIeXOBBIX TII W paccpemoTodeHHOU
Harpyske clielyeT NPOU3BOJUTh Ha OCHOBAHUH TEXHUKO-?KOHOMHYECKOTO pacyeTa BHIOOp eMUHUYHON
MOIIHOCTH TpaHchopmaropoB. OnpenensiomumMu (HakTopaMu MpHU BBIOOPE €IUHUYHOW MOIIHOCTH
TpaHcdopmaropa SBISIOTCS 3aTpaThl Ha nuTaroiyo cetb 0,4 kB, morepn MolHOCTH B mUTarowei cetu
U B TpaHchopMaTopax, 3aTpaTbl Ha cTpouTenbHyro 4acth TII. Jlomyckaercss mpu oOmnpejaeneHun
€IMHUYHOW MOIIHOCTH TpaHcdopMmaropa Mojb30BaThCs CIETYIOMIUMHE KPUTEPUSIMH NIPH HaNpsHKEHUH
nutaromei cetu 0,4 xB:

TIpY IJIOTHOCTH Harpysku 10 0,2 kBA/M? - 1000, 1600 kBA;

pH II0THOCTH Harpysku 0,2 - 0,5 kBA/M? - 1600 kBA;

IIpY IJIOTHOCTH Harpysku Gosee 0,5 kBA/M? - 2500, 1600 kBA.

B ciy4asx, xorzma Harpy3ka HE paclpefieleHa, a COCPENOTOYeHa Ha OTAENBHBIX YJacTKax Iexa,
BBIOOP €AMHUYHON MOIIHOCTH TpaHc(hopMaTopoB 1exoBbiX TII He cremyeT Mpou3BOIUTE IO KPUTEPHIO
yIeIBHOH IUIOTHOCTH HATPY3KH.

6.4.8. Jlnsg DdHEProeMKHUX MPOU3BOJCTB, TNPU 3HAYUTEILHOM KOJMWYecTBe 1exoBbIX TII,
pekoMeHayeTcsl YHU(UIMPOBATh JMHUYHBIE MOLTHOCTH TpaHc(hopMaTopoB.

6.4.9. Tpauncdopmaropsr 1exoBbix TIT mormHOCTEI0 400 - 2500 KBA BBIMYCKAIOTCS CO CXEMaMH
coellMHEeHUs OOMOTOK '3Be3na-3Be3na" C JIOMYyCTHMBIM TOKOM HYJIEBOTO BbIBOAA, paBHbIM 0,25
HOMHHAQJIFHOTO TOKa TpaHcdopmaropa, WM '"TpeyroibHHK-3Be37a" C HYJIEBBIM  BBIBOZOM,
paccuMTaHHBIM Ha TOK, paBHbIi 0,75 HOMHMHambHOro TOKa TpaHcopmaropa. [lo ycnoBusm
HaJIe)KHOCTH JIeHcTBUS 3amuThl oT ogHo(asHbex K3 B ceTax HanpspkenueM 10 | kB 1 Bo3MoxHOCTH
MOAKIIOUEHUS  HECUMMETPUYHBIX  HAarpy30K  IPEAIOYTHTCIBHBIM  SIBISETCA  IPUMCHEHHE
TpaHC(HOPMATOPOB CO CXEMOH COCTUHEHUS "TPEyroIbHUK-3Be3/a" .

6.4.10. Beibop ucmomHeHns TpaHchOpMaTOpa MO CHOCO0Y OXJIaXACHUS er0 0OMOTOK (MAaCIITHBIM,
CyXO#, 3allOJHEHHBIH HETOPIOYEeH XHUIKOCTBIO M Jp.) ONpPENEIsIeTCss B 3aBHCHMOCTH OT YCIOBHH
OKpYXalolled cpelbl, NPOTHBONOXAPHBIX TpeOOBaHMM, OOBEMHO-TNIAHUPOBOYHBIX — PELICHUIH
MIPOM3BOJICTBEHHOTO 3JaHHUS.

6.4.11. llexoBbie nByxTpaHcopmaropHbie TII MOryT HMeTh CICAYIOIIHE  CXEMBI
pacrnpeeuTeNbHBIX YCTPONHCTB HU3IIETO HAPSHKEHUSI.

6.4.11.1. OpuHOuYHAas CEKIMOHUPOBAaHHAs cHCTeMa COOpPHBIX IMIMH C (DUKCUPOBAaHHBIM
MOJKITIOUEHHEM KaXXKIOro TpaHchopMmaropa K CBOCH CEKIMH Yepe3 aBTOMAaTHYECKHH BBIKIIOYATENb,
paccuUnTaHHBIM Ha BBIAAYY MOIIHOCTH TpaHC(OPMATOpA C YUETOM €ro Meperpy304HOd CIOCOOHOCTH.
CeKIIMOHHBII aBTOMAaTHYECKUH BBIKIIFOUATENb B HOPMAJIBHOM pEeXKUME OTKIIoueH. Ha cOOpHBIX mmHax
MperlycMOTpeHo ycrpoicTtBo ABP.

6.4.11.2. C noByms, He CBS3aHHBIMH HEIMOCPEICTBEHHO MEXIy cOOOM, CEKIMSIMU COOPHBIX IIHH.
PacmeniienHble BBIBOBI KaXI0TO TpaHC(HOpPMAaTOpa HOAKIIOUEHBI K Pa3sHbIM CEKIMAM COOPHBIX IIMH
yepe3 aBTOMATHUYECKHE BBIKIIOYATENH, PACCUNTAHHBIE Ka)KAbIH Ha BbIAAYY IIOJIOBHHBI MOIIHOCTH
TpaHchopMaTopa C y4eTOM €ro Meperpy304yHoi CrmocoOHOCTH. [IBa M3 UeTHIpeX 3aJeHCTBOBAHHBIX
ABTOMATHYECKUX BBIKIIIOYATEINS UCTIONB3YIOTCS IS Iiefieii pe3epBUpOoBaHus B ycTpoiictee ABP.

Takue TII ¢ tpanchopmaropamu momHOCThIO 250, 400, 630 KBA mpuUMEHSIOTCS B TOPOJICKUX
ceTsix. B Hactosmiee Bpems Beaercs paspaborka momoOHbx TIT momrHOCTRIO 1000, 1600 1 2500 kBA
JUTS IPOMBIIITICHHBIX TIPEIIPUATHH.

6.4.12. llexoBele oxpHOTpaHchopmatopusle TII  MOryr WMeTh  CIELYIONIME  CXEMBI
pacnpeeuTeNbHbIX YCTPOUCTB HU3KOTO HAMIPSKEHHSL.

6.4.12.1. OnmuHOYHAS HECEKIMOHUPOBAHHAS CHCTEMa COOpPHBIX IIWH, MOJAKIIOYECHHAs K BEIBOIY
TpaHcopmaropa depe3 aBTOMAaTHYECKUH BBIKIIIOYATENb, PACCYMTAHHBIN Ha BbIIa4y MOJIHOW MOIIHOCTH
TpaHcdopmaropa.

6.4.12.2. C nmByMs HECBS3aHHBIMH CEKIMSIMHU COOPHBIX IIMH, MOJKIFOYCHHBIX K PACIICIUICHHOMY
BBIBOAY TpaHC(oOpMaTopa depe3 aBTOMATHYECKHE BBIKIIOYATENH, KAKIBIH W3 KOTOPBIX PAacCYMTaH Ha
BBIJIa4y ITOJIOBHHBI TTOJTHON MOIITHOCTH TpaHchopmMaTopa.

6.4.13. llexoBas TpexTpaHchopMaTOpHas TOICTAHIUS HMEET PaCHpeleTUTEeIbHOE YCTPOMCTBO
HU3IIETO HANPSDKCHUS C MIECTHIO CEKUIUSAMH COOpPHBIX IIMH, KaKIas M3 KOTOPBIX MOJKIIOYEHa depe3
ABTOMATHYECKUI BBIKIIOYATEIh K paCIIEIUIEHHOMY BBIBOAY TpaHchopmaropa. PesepBupoBanHue
MUTAHUS OCYIIECTBISIETCS TPEMS aBTOMATHYECKUMH BBIKIIOYATEIIIMH, CBA3BIBAIOIINMHI MEXAY c000it
cekmmu NN 2wu3,4u5,1u6.

6.4.14. JioOble W3 TEPEYUCICHHBIX BBIIMIE CXEM PACIpPEICIUTENbHBIX YCTPOWCTB HH3IIETO
HanpspKeHUs 11eX0BbIX TI1 MO3BOMSIOT OCYIIECTBUTE CXeMy 0JI0Ka "TpaHchopMaTop - MarucTpais'.

6.4.15. Llexosbie TII moapa3faensoTCs HA KOMIUIEKTHbIE MOACTAHIMU 3aBOJCKOTO M3TOTOBJICHUS
(KTII) n noxcraniuu, MoHTHpyemble Ha Mecte crpourtenscTa (TIT). Ilpu mpoekTupoBanuu ciienyer



ormaBathk npeamnoutenne KTII, obecneumBarommM OOJBIIYI0 HANEKHOCTh W COKpPAIICHHE CPOKOB
CTPOUTENBCTBA.

6.4.16. Lexosete TII m KTII He momKHBI MMETh COOpHBIE MIMHBI IEPBUYHOTO HANPSHKCHUS.
VYcraHOBKa OTKJIIOYAIOLIETO armapara Iepes IIEXOBBIM TpaHc(opMaTopoM IIpU MarucTpaibHOM
NUTAaHUW TOJACTAHIMM oOs3aresnbHa. [JIyXoe NpUCOeTUHEHHE IEXOBOro TpaHc(opMaTopa MOXKET
NPUMEHSTHCS TPU  PaJAMAIBHOM TIMTaHWM KaOeNbHBIMM JIMHUSIMA 1O cXeMe Onoka '"JIMHUS-
TpaHcdopmarop', 3a UCKIIFOUCHHUEM CITy4YaeB:

MUTaHKS OT ITyHKTA, HAXOASIIEroCs B BEICHUH JPYTrOil SKCILTYyaTUPYIOLIEH OpraHn3aliyy;

HEOOXOMMOCTH YCTaHOBKH OTKJIIOYAIOIIETO amlapaTa Mo YCIOBUSIM 3alUThI.

6.5.Cetu 10 1 kB

6.5.1. Dnexrpudueckue ceTH HampspkeHHeM 10 | kB mepeMeHHOro Toka Ha MPOMBINUICHHBIX
NPEANPUATHAX HOAPa3AeNI0TCA Ha muTatomue cetr 10 1 kB (ot nexossix TII 10 pacnpenenuTenbHBIX
ycrpoticTs 1o 1 kB) u pacnpenenurensasie cetr 10 1 kB (ot PY mo 1 kB 10 3nexTpornpreMHUKOB ).

6.5.2. Tlutaromue cruinoBsie cetr 10 1 KB mpokiansiBaroTest Kak BHYTPH 31aHUH U COOPYKEHHH, TaK
Y BHE HX.

6.5.3. BHyTpHILIEXOBbIC TUTAIOIIUE CHIIOBBIE CETH MOTYT BBITIOJIHATHCS] KAK MAaruCTPajJbHBIMU, TaK U
paguanbHeIME. BBIOOp BHIa ceTH 3aBUCHUT OT IUIAHMPOBKH TEXHOJIOTHYECKOTO 000pyHOBaHUS,
TpeboBaHuil O OecrepeOOHHOCTH AIIEKTPOCHAOKEHHSI, YCIOBUH OKPYKAIOIIEH Cpesibl, BEPOSTHOCTH
HU3MEHEHUS TEXHOJIOTHYECKOTO IpOoIecca, BHI3BIBAIOLIETO0 3aMEHY TEXHOJIOTHYECKOTO 000pyIOBaHUS,
pa3menieHus nexosbix TII.

Kax1plit BUI IpOKIIa Ik HMEET CBOO MPEANIOYTUTEIbHYIO0 001aCTh IPUMEHEHUSL.

6.5.4. MaructpasibHbIe CHIIOBBIC TUTAIOIINE CETH PEKOMEHIYETCS IPUMEHSTH!

- B DHEPTOEMKHX NPOM3BOICTBAX MPH PACTIPEEICHNUH 3JIEKTPO3HEPTHHU OT TpaHchopmaTopos 1600
n 2500 kBA;

- Juid OOECHEeYCHUsI OIPEACICHHON HE3aBHCUMOCTH 3JIEKTPOYCTAHOBOK OT TEXHOJOTUH H
CTPOUTENBHON YacTH, YTO BAaXXHO IIPU BO3MOXHBIX H3MEHEHHAX TEXHOJIOTHYECKOTO IIpolecca U
3aMEeHaxX TEXHOJOTMYECKOro OO0OpYHOBAaHUsS, IIPHU BBHIMOJHEHHH IPOCKTHBIX M 3JIEKTPOMOHTa)KHBIX
paboT B Ciy4asXx OTCYTCTBHSI HOJIHBIX MCXOJHBIX AaHHBIX 00 YCTaHABIMBAEMOM TEXHOJOTMYECKOM
obopynoBaHuy;

- IPH CO3/IaHUM MOJIYJIBHBIX CETeH JJI MPOU3BOACTB C PABHOMEPHO paclpele/IeHHOH Harpy3Kou 1o
TUTOIA/IX IIeXa.

6.5.5. lns tpauncdopmaropa momrHOCThI0 1000 kKBA momKHa mpeaycMaTpUBaThCs, Kak MPABUIIO,
OolHA MarucTpaib, JIsi TpanchopmaTopoB MmomHOCTEI0O 1600 m 2500 kBA - He Oomee nByX
maructpaneil. He cnemyer nmomyckaTp NpHMEHEHHE CXEM paclpeleieHUs 3JIEKTPOIHEPTUH, IpH
KOTOPBIX OT OTHOTO TPAHC(HOPMATOPA OTXOAAT HECKOJIBKO palialibHBIX MarucTpajien (IMMHOIPOBOIOB)
C CyMMapHOH NpOITyCKHOH CHOCOOHOCTBIO, HAMHOTO IIPEBBIMIAIOMEH HOMHHAIBHYIO MOIIHOCTB
TpaHcdopmaropa.

6.5.6. PanmanbHble BHYTPHIIEXOBBIE CHIJIOBBIE IHUTAIOIIAE CETH JOJDKHBI TPUMEHATHCS IIPU
HeONaronpusTHOM cpene IMoOMelIeHHs (B3pBIBOOMACHBIE W T0XKapOOIACHbIE YCTAHOBKH, HaJH4YHe
MPOBOJISIIIEH MBUTH, XHMUYECKHA aKTHBHAs CPeZa), MPU MOBBIIMICHHBIX TPEOOBAHUAX MO 00ECIIEUeHHIO
6ecniepeboiinoctu utanus PY no 1 xB.

6.5.7. B Ttex cmydasx, Korma UII KOHKPETHOrOo OOBEKTa MOTYT OBITh INPHMEHEHBI Kak
MarucTpaibHble, TaK U paJHalbHbIE CXEMbl paclpeieieHHsl DJIEKTPOIHEPIHH, BbIOOp BHUIA CETH
CJIe/lyeT MPOM3BOANTH HAa OCHOBAHHH TEXHUKO-IKOHOMHYECKOTO pacyeTa.

6.5.8. MarucTtpajipHble NUTAIOUIAE CHJIOBBIE CETH PEKOMEHIYETCS BBINOJHATH KOMIUIEKTHBIMU
MarucTpaitbHBIMH HIMHONPOBOIAMH.

6.5.9. BHellexoBble MUTAIOIINE CUIIOBBIE CETH HampsbkeHueM A0 1 kB cienyeT BBINONHATH, Kak
MPaBJIO, paINaIbHBIMU KaOEIbHBIMU JIMHUSIMU.

6.5.10. Ilpu noctpoeHun nutaromiei cetu 10 1 kB B 1ensx MOBbILIEHUS HAIAEKHOCTH MUTAHUS
PEKOMEHAYeTCsl pyKOBOACTBOBATHCS CIIEAYIOMIMMH OOITIMH HOJI0KESHUSIMH.

6.5.10.1. PY mo 1 kB ciexnyer pazmemaTs BOIH3H [IEHTPOB HArpy30K.

6.5.10.2. Turaromme cetu mno | kB A0mWKHBI (OPMHPOBATECS TaKHUM 00pa3oM, YTOOBI IJIMHA
pacnpenenuTenbHoi ceTr o0 1 KB Obla mo BO3MOKHOCTH MUHUMATBHOH.

6.5.10.3. Tlutaromme ceTH PEKOMEHAYeTCS NPOKIAIBIBATh OTKPHITO. IIpuMeHeHme TpyOHBIX
MIPOBOJIOK JOJKHO 00OCHOBBIBATHCS.

6.5.10.4. Kaxnplif ydacTOK WM OTHEJIIEHHE LieXa PEKOMEHIYeTCsi MUTaTh OT OJHOr0 WU
HeckonbkuX PY 1o 1 kB, OT KOTOpBIX HE JOJDKHBI, KaK NPaBWJIO, NUTAThCS APYTHE YYACTKH WIIH
otaeieHus nexa. Taxoke jkenaTtenbHa MpuBsi3ka HexoBblX TII K onmpeaenaeHHbIM 1IeXaM, ClIi TOMY He
NPENITCTBYET HE3HAUYNTEIBHOCTD MIEKTPUUECKOI Harpy3KH.

6.5.10.5. Ilpu mocTpoeHUH MUTAIOLIEN CeTH CleNyeT YUYMTHIBATh YKA3aHUS O Pa3[e/IbHOM ydeTe



3JIEKTPOIHEPTUH ISl PA3NIWYHBIX LIEXOB, €CIM 3TO HE IMPUBOJAWT K 3HAYUTEIBLHOMY YIOPOKAHHIO
MUTAIOLINX CETEM.

6.5.11. IlpumeHeHre Ha TPOMBIIUICHHBIX MPEIIPUATHAX MTUTAIONINX CHIIOBBIX CETeH MOCTOSHHOTO
TOKa 00IIero Ha3HaueHUs ClieyeT 000CHOBBIBATH B IIPOEKTE.

6.5.12. PacmpenenurensHble cetd 10 1 KB MOryT BBINOMHATBCA MAaruCTpadbHBIMH WIIH
paguanbHeIMU. BBIOOp BHIa CETH 3aBUCHT OT IUIAHUPOBKM W Ta0apHTOB TEXHOJIOTHYECKOTO
000pyIOBaHMsl, YCIOBHH Cpelibl, 0COOCHHOCTE! NPOBEICHHS TIOILEMHO-TPAHCIIOPTHBIX paboT B LiEXe.

6.5.13. MarucrtpanbHble pacnpelnenuTensHble ceTd A0 1 kKB pexkoMeHayeTcs BBINOJTHATH C
MOMOIIBI0 KOMITJIEKTHBIX pacHpeAeIUTeIbHbBIX IIUHOIPOBOIOB.

6.5.14. PagnanbHble pacrpenenuTenbHble ceTd 10 1 KB ciemyeT BBIIONHATH IPH pacupeaeicHuN
3JIEKTPOIHEPTUH OT PACTIPEICIUTENbHBIX IIUTOB, yHKTOB, IIUTOB M IIKa(OB CTAHIMH yNpaBICHUS,
npyrux Buaos HKY.

7. Onpenenenne 3JIeKTPHUYECKHX HATPY30K U PACXO0B YJIeKTPOIHEPTHH

7.1. OmpeneneHue MIEKTPUUECKUX HArpy30K IOJKHO IPOMU3BOAMTHCS TPHU pa3pabOTKe CUCTEM
ANIEKTPOCHAOKEHUSI TIPOMBIIIJICHHBIX NPEANpPUATHH Ha Bcex craausax npoektupoBanus (T30, TOP,
MPOEKT, pabounii MpoeKT, paboyast JOKyMEHTAIIN ).

7.2. Tlpu mnpeamnpoekTHOW mpopaboTke (cxema passutus, 130, TOP) momkHa ompeaensThes
pe3yIbTUPYIOLIAs JJIEKTpUYecKas Harpys3ka MpeINpHUsITHs, MO3BOJIAIONIAs PEIIUTh BOMPOCH €ro
MPUCOETUHEHHS K CeTsIM dHeprocucteMbl. OxuaaemMas dJIEKTpUUecKas Harpy3ka orpeaessercs Ju0o
10 (paKTHUECKOMY 3JIEKTPONOTPEONICHNIO MPEANPHUATHI-aHaJIora, 00 MO0 JOCTOBEPHOMY 3HAUCHHIO
ko3¢ ¢unneHTa cmpoca NpPH HAIMYMK JAHHBIX O CYMMapHOW YCTaHOBJICHHOW MOIIHOCTH
3JIEKTPOIIPUEMHHUKOB, THO0 Yepe3 yJeIbHbIE TIOKa3aTeNIn 3JIEKTPOIOTPEOICHHUS.

7.3. Ha cragmm mpoeKT cieayeT NpPOW3BOJUTH pacueT OJIICKTPHUECKUX Harpy3ok B IIEIIIX
BBITIOJTHEHHSI CXEMBI JJIEKTPOCHAO0)KEHHS MPEANpPHUATH Ha HamnpspkeHnu 6-10 kB u Bbime, BoiOopa u
3aKasa JIEKTPOOOOPYAOBAHUS MOJICTAHIMN M JPYTHX DJIEMEHTOB JJIEKTPUYECKON CETH NPEIIPHATHS.
Pacyer oanekTpuyecKMX Harpy3oK TIPOM3BOJAUTCA MapajuleIbHO C  IOCTPOEHHEM  CHCTEMBI
ANIEKTPOCHAOKEHHUS B CIIEAYIOIEH OCIEeI0BATEILHOCTH.

7.3.1. BeimonHsIeTCsl pacyeT 3JIEKTPUUECKUX HArpy30K HampspkeHueM 1o 1 kB B mienom mo xopmycy
(TIpeAnpUATHIO) B IEJIAX BBISIBICHHUS 00IIEro KOMWYEeCTBA M MOITHOCTH I1eX0BBIX TTI.

7.3.2. BpmmosHseTcs pacueT MIEKTPUYECKHX Harpy3ok Ha HampsbkeHun 6-10 kB u Beime Ha
coopueix munax PIT, T'TII, I1I'B.

7.3.3. Omnpenensiercst pacdeTHas dJIEKTPUUECKas Harpyska NPENpHATHS B TOUYKE OalaHCOBOTO
pasrpaHUYEHUsI C SHEPTOCUCTEMOH.

7.4. Ha cragusax pabounii mpoekT u pabodas JOKyMEHTAIHs JOMOJHUTEIRHO K YKa3aHHBIM B 1. 7.3
pacderaM cieayeT BHIMOJIHHUTh PAacueT JIEKTPUUECKHX Harpy30K MHUTAIONIUX CeTeil HampshkeHHeM 1o 1
kB u Ha mmHax xaxnoil uexosoit TII. PacueT Benercss 0IHOBPEMEHHO C OCTPOESHUEM IUTAIOIIEN CETH
HanpspkeHueMm 10 1 xB. CoriacHo Npou3BeJeHHBIM pacueTaM OIpPEeNSIOTCS CEeUCHHs MPOBOIHUKOB
MUTAIOUINX ceTell HampspkeHHeM 10 | kB u BBIOOp 3alMTHBIX anmmapaToB, YTOYHSIOTCS MOIIHOCTH
TpaHchopmaTopoB 1exoBbix TII.

7.5. OmnpeneneHue >3JEKTPUUECKHX HArpy30K Ha CTagusX HPOEKT, pabouuii MpoekT, pabodas
JIOKYMEHTAIHS clenyeT MIPOU3BOIUTH COTJIaCHO pa3paboTaHHBIM HHCTUTYTOM
TsoxmpomanekTponpoekT B 1992 r. ykasaHusM 1O pacdeTy 3IEKTpUUECKUX Harpys3ok [15, 16],
3aMEeHSI0IUM JAedcTByromMe ¢ 1968 r. "VkazaHud MO ONpPEAENEHUIO0 AIEKTPUUYECKHX HArpy30K B
MPOMBIIIJIEHHBIX YCTaHOBKaxX".

He cnenyer nomyckaTre NONb30BaHUE paHee ACHCTBYIOIUMM YKa3aHUSMH, MNPUBOIAMIMMU K
HE0OOCHOBAaHHOMY 3aBBILICHUIO KaK CPE/IHUX, TAK 1 MAKCUMAJIBHBIX 3JIEKTPUUECKUX HArpy3oK.

7.6. YCOBepIICHCTBOBAHHAS METOJMKA OINpPENENICHNs] DJIEKTPUYECKUX HArpy3ok Oasupyercs Ha
CIIEYIOIINX TTOJIOKEHHSX.

7.6.1. VcxomHeIMH IS pacyeTa JAaHHBIMH SBISIOTCS TaOMUIBI - 3aJaHds OT TEXHOJIOTOB,
CaHTEXHWKOB M [JPYI'MX CMEXHBIX MOJpa3JeJieHH, B KOTOPBIX YKa3bIBAIOTCSA JaHHBIE
AIIEKTPOTIPHEMHUKOB.

7.6.2. B pacderax HCHOJIB3YIOTCS COJEpKaIlHecs B CYIIECTBYIOIIMX CIPABOYHBIX MaTepHaiax
CpeIHEeCTaTHCTHYECKUE 3HAUEHH KO (HUIMEHTOB HCIoap30BaHns K1 1 k03¢ (pHUIIHeHTOB peakTHBHOM
MOIIHOCTH JJISl Pa3IHYHBIX IEKTPOIPUEMHUKOB.

7.6.3. IIpuHATHI clleAyIOIIKE TOCTOSTHHBIE BPEMEHU Harpena:

st cetedd 1o 1 kB - 10 muH

nst ceredd Boie 1 kB - 30 muH;

JUISt TPaHC(OPMATOPOB U MarucCTPaIbHBIX IMHOMPOBOJIOB - 150 MUH.



7.6.4. 3HadeHns KOX(PQUINEHTOB pPACUCTHHIX HArpy3ok Kp ompenmeneHsl B 3aBUCHMOCTH OT
K03 PHIeHTa HCIOTB30BaHMSA, d(PPEKTHBHOTO YHCA HIIEKTPOIPHEMHAKOB W TIOCTOSHHOIN BpeMEHHU
Harpesa.

7.6.5. 3naueHnst KO3QPUINEHTOB 0JHOBpeMeHHOCTH Ko ai1s onpeniesieHnst pacueTHBIX Harpy30K Ha
mmHax 6-10 kB PII, T'TIII onpexneneHbl B 3aBHCUMOCTH OT CPEIHEB3BEIICHHBIX KO3((OHUIUCHTOB
UCIIONIb30BaHMS M YHcIIa npucoeauHennii 6-10 kB Ha coopubix mmHax PIT, T'TIIT.

7.6.6. dakTudecKHMe 3HAUEHUS PACUYETHBIX HArpy30K MOIYT IIPEBBINIATh pPACUYETHBIE C
BepOsITHOCTHIO He Gonee 0,05.

7.7. VkazaHus HE pPAcIpOCTPaHAIOTCS Ha  ONPEACICHUE  BJIEKTPUYECKUX  Harpys3ok
3JIEKTPONIPUEMHUKOB C PE3KONEPEMEHHBIMH TpadukamMu Harpy3Ku (IyroBbIX —3JIEKTpoIeuei,
3JIEKTPOIIPUBOJOB NPOKATHBIX CTAHOB, KOHTAKTHON CBAPKH H T. II.), IPOMBIIIJIEHHOTO 3JIEKTPUIECKOTO
TPAHCIIOPTA, a TAKXKE HIIEKTPONPHEMHHIKOB C U3BECTHBIM I'Pa(UKOM HArPy3KH.

7.8. Ilpn pacderax 3JEKTPUYIECKUX HArpy30K [IOJDKHBI OBITh ONpENENICHBI OTACIBHO HATrpy3KH
3JIEKTPONPHUEMHHIKOB 0c000# rpymisl | kKaTeropuu U Harpy3Ku 31ekTpornpueMHuKoB |11 kaTteropmm.

7.9. TomoBoif pacxoj aKTUBHOH W pEaKTHBHOH SHEPTHH, MOTPEOIIEMO IPOMBIIUICHHBIM
NpeaAnpuATUEM, PCKOMECHAYCTCA PACCUUTLIBATL HA OCHOBAHUU PACUYCTHBIX JJICKTPUYCCKUX HArpy3oK U
TOZI0BOTO YHCJa YaCOB MCIOIB30BAHMS MAKCUMYyMa aKTUBHON M PEaKTUBHOM MOIITHOCTH.

7.9.1. 'omoBoit pacxo/l akTUBHOI 3HEPrHH, NOTPeOIseMON PEANPHUITHEM, CIIeyeT ONpelenaTh o
BBIPKEHUIO

Wy =R - Ty,
rae P, - MaTemaruueckoe OXKHIaHHE PAaCUYETHONH aKTHBHOM MOIIHOCTU (HAarpy3ku) Ha TpaHUIIE
GanaHcoBoro pasrpaHudeHusi ¢ sHeprocucremoil. Jlomyckaercs npunumars P, = 0,9 Pp, tae Py -

pacdeTHast Harpy3Ka, onpeaeiaeHHas cornacHo [15, 16];

Ty - TOZOBOE YHMCIO YAacOB HCIIOIB30BaHMSA MAaKCHMyMa AaKTHBHOM MOIIHOCTH, OINpPEIEIsieMOe B
3aBUCHMOCTH OT CMEHHOCTH mpeanpustust. st 1, 2 n 3-CMEHHBIX NPEeANpHATHH Ty COOTBETCTBEHHO
caenyet npuauMaths 1900, 3600 u 5100 4, a1 HenpepbIBHOTO Npou3BoAcTBa - 7650 4.

7.9.2. TonoBoil pacxoll PEAKTHUBHOW HHEPrHMM, HE MPEBBILIAIOIIMA 3KOHOMHMYECKOE 3HAYEHHUE,
CJIETyET OIPENEIISATH MO BHIPAKEHHIO

WQ3 :Q3 'TMQa '
rne Q, - peakTUBHas MOIIHOCTh B Mpe/ieNaX 3KOHOMHYECKMX 3HA4YCHUH, C y4eToM
yCTaHaBIMBaeMbIX Ha npennpusatuu cpeacts KIIM. 3nauenue Q, ompenensercs cornacHo [21, 22];
T - TOZOBOE YHCIO YacOB HCIOJB30BAHUS MOTPEOIIEMON MaKCHUMAalIbHON pPEaKTUBHOU

MQ3
MOILHOCTH, HE MPEBBIIIAIOLIEN 3KOHOMUUECKOE 3HAUCHUE.
3navenue 7T, wg> 3ABHCHT OT peknuma paboTHI IPEANPHUATHS U HANIPSDKEHHUS CETH SHEPTOCUCTEMBI, OT

KOTOPOH MosTy4aeT MUTaHue TOTPEOUTENb.

PexumM paGoThl IpeanpusITHSs 1 cmena | 2 cmeHsI | 3 cMeHBI Henpepeisioe
MPOM3BOJICTBO
MUTaHue oT cetn 35 kB 1660 2400 3000 5660
nutanue ot cetr 110 kB 1750 3000 3750 6400
T, Mgo>» 1 |muTaHue ot cetn 220-330 kB 1800 3200 4200 6800
nutanue oT cetd 500 kB  wmm  ma| 1850 3460 4800 7300
TEHEPATOPHOM HATPSHKEHUH

7.9.3. T'omgoBoii pacxoj peakTUBHOM SHEPTUH, MPEBHIIAIOIINNA IKOHOMUYECKOE 3HAUCHUE
WQna =Qn, .TMQ“ '

Tac Qna - pPCaKThuBHAsA MOIINHOCTD, HOTpe6H${€Ma}I N3 DOHEProCUCTEMBI W MPEBBIITAOIIAA
3KOHOMHNYCCKOC 3HAYCHHUC,
TMQH - TI'OJOBOC YHCJIO 4YaCOB MCIIOJIb30BaHHUA HOTpC6H$ICMOﬁ MaKCUMAaJIbHOM peaKTI/IBHOﬁ

MOIIIHOCTH, l'[pCBLIHIaIOIHeﬁ 9KOHOMHNYCCKOEC 3HAYCHUC.

3nauenus Qu, u 7, won OTPEJICIISIOTCS B COOTBETCTBUM C YKA3aHUAMH 110 BEIOOPY cpencts KPM B

JNEKTPUYECKUX CETAX oOmiero Ha3HaueHus [21, 22].




8. Pacuersl ToxkoB K3

8.1. B mpoexrte 31eKTpocHAOXKEHHS NPEANPUSTHSA IOJDKHBI OBITh MPUBENCHBI JaHHBIE pacdera
TokoB K3, ncrons3yemele it BEIOOpa anmaparoB U MPOBOJHHUKOB, U PacYeTOB PEJICHHOMN 3aIlUThl 1
MapaMeTPOB KayecTBa IJEKTPOIHEPTHH.

8.2. Pacuets! TokoB K3 cienyer mpou3BOAUTH UCXOIS M3 IOJHOTO PAa3BUTUSA MPOEKTUPYyEeMOH
CHCTEMBI JJIEKTPOCHA0KEHHSI.

8.3. Metonsl pacuera TokoB K3 npuBeeHs! B ClleAyIOMUX CTaHapTax:

T'OCT 27514-87 - anekTpoycTaHOBKH IEPEMEHHOT'0 TOKa HaNpsDKeHHeM cBbime 1 kB;

T'OCT P 50270-92 - snekTpoyCTaHOBKH IIEPEMEHHOTO ToKa HampspkeHneM 1o 1 kB;

T'OCT 29176-91 - sneKTpoyCTaHOBKH IIOCTOSTHHOTO TOKA.

DNeKTpoIuHaAMHUYIecKoe U TepMudeckoe aeicTBus Toka K3 paccmorpensr B 'OCT P 50254-92.

8.4. Jlnd TpOMBINUICHHBIX TPENNPHUATHH  OmpeneneHne TOKOoB onxHodazHeix K3 B
3JeKTpoycTaHOBKax 10 1 kB moxer mpomsBoauthcs, Hapsaay ¢ pekomernnyembiM [TOCT P 50270-92
METOJIOM CHMMETPUYHBIX COCTABIIAIOIINX, METOAOM NEeTIH (a3a-Hyib [17].

8.5. B 3aBucuMocTH OT HanmMuusi MCXOMHBIX JAHHBIX JUI pacdyera MeTojA Nemin Qas3a-Hynb
M03BOJISIET ONPENEIIsATh 3HAUYSHNE TOKa 0JHO(A3HOr0 KOPOTKOTO 3aMbIKaHUs KaK 10 CyMME aKTHBHBIX
Y MHIYKTUBHBIX COIPOTHBIICHUIT B (ha3HOM U HYJIEBOI LEMsIX, TAK U 110 CYMME IOJHBIX COTPOTHUBICHHH
(2) BCcex moCIEMOBATEIBHBIX YIACTKOB 1M KOPOTKOTO 3aMBIKAHHSI.

B nepBoM ciydae, kak ¥ B METOZIE CHMMETPHUUHBIX COCTaBIIAIONINX, YUYUTHIBAIOTCS CONPOTHUBICHUSA
BCEX O3JIEMEHTOB LIEMHM KOPOTKOTO 3aMbIKaHMs, BKJIIOYAsh CONPOTHUBIICHUS TPaHC(HOPMATOPOB TOKa,
ABTOMATHUYECKHX BBIKIOUaTEICH, KOHTAaKTHBIX COSIMHEHUN U AJICKTpHUIEeCKOil nyru. TouHOCTh pacuera
IPU 3TOM HE OTJIMYAETCSI OT TOYHOCTH METOJa CHMMETPHYHBIX COCTABILIIONINX, HO IS pacdera He
TpeOyeTcsl aHHBIX 10 CONPOTHBICHUSIM HYJICBOH MOCJIENIOBATEILHOCTH, KOTOPBIE HE BCErJa MOXHO
HAUTU I7151 KOHKPETHOH CXEMBIL.

Bo BTOpOoM cilyqae CONpPOTHBIEHHS OTHAEIBHBIX 3JIEMEHTOB ILEMH KOPOTKOTO 3aMBIKaHHSA H
ANIEKTPUYECKOH Jyr'M HE YUYUTHIBAIOTCS, TaK Kak apupMeTrhueckoe (BMECTO T'€OMETPUYECKOTIO)
CYMMHpPOBAHHE TMOJHBIX CONPOTHBICHUH INPHUBOIUT, Kak IIPaBWIO, K YBEJIUYCHHUIO OOIIETO
COTIPOTHUBJICHUSI KOPOTKO3aMKHYTOM MMM M Kak OBl KOMIIEHCUPYET Hey4eT CONPOTUBICHUI
OTJENBHBIX YJIEMEHTOB.

Pacyer Toka 01HO(A3HOTO KOPOTKOTO 3aMBIKAHUS IO CYMME IIOJIHBIX COTPOTHBIICHUH SBIISETCS
MIPOCTHIM II0 CPABHEHHIO C ABYMS APYTMMHU METOaMH, HO HECKOJBKO YCTYMAET IOCIEIHUM B TOYHOCTH
pe3yJsbTara.

8.6. IIpu pacuere Toka TpexdaszHoro K3 B yctaHoBKax HampspkeHHeM 10 | kB cinenyer y4uTeiBaTh
HE TOJIbKO MHYKTHUBHBIE U aKTHBHBIC CONPOTHBIICHHUS BCEX JIEMEHTOB KOPOTKO3aMKHYTOH IIETH, HO 1
AKTHBHBIC CONPOTHBIICHUS BCEX IEPEXOJ]HBIX KOHTAaKTOB B 3TOW IenmM (Ha IIMHAaX, HA BBOAAX M
BBIBOJIaX aIapaToB, Pa3bEMHbIE KOHTAKThI alllIapaTOB M KOHTAKT B MECTE KOPOTKOTO 3aMbIKAHUS).

[Ipn OTCYTCTBMM MJOCTOBEPHBIX IaHHBIX O KOHTaKTaX M MX TIIEPEXOJHBIX CONPOTHUBIICHUAX
Jlormyckaercst mpu pacdere TokoB K3 B ceTsix, muTaeMbix TpaHchopMaTopamMu MOIIHOCTHIO 10 2500
KBA BKIIOYHTENBHO, YYUTHIBATh MX CyMMapHOE CONPOTHBIICHHE BBEIEHHEM B PacyeT aKTHBHOTO
COTIPOTHBJICHUS:

8.6.1 ma pacnpenenutenbHbIX YCTpoHCTB A0 | kB mexoBeix TII momHOocThio 10 1000 kBA
BrItounTensHO - 0,015 Owm; g pacipeaenurensHeIx yerpoiictB 10 1 kB nexoBsix TII mMomHOCTBIO
1600 u 2500 kBA 3HaueHHs aKTUBHBIX CONPOTHUBIICHUH MOJIEKAT YyTOUHEHHUIO;

8.6.2 U1 MEepBHUYHBIX IIEXOBBIX DPACIpEENUTENbHBIX ITYHKTOB, KaK W Ha 3a)KMMax amlaparos,
MUTAEMBIX PaJUaIbHBIMU JIMHUSIMU OT IUTOB MOJACTAHIMH UM IIIaBHBIX Maructpanei, - 0,02 Owm;

8.6.3 U191 BTOPMYHBIX LEXOBBIX pacIpEAEIUTENbHBIX ITYHKTOB, KaK M Ha 3a)XKMMax allapaTos,
MUTAEMBIX OT NEPBUYHBIX PACHpPEIEIUTENbHBIX MYHKTOB, - 0,025 OMm;

8.6.4 g anmaparypsl, YCTAHOBJIEHHON HEMOCPEICTBEHHO Y 3JIEKTPOINPHUEMHHKOB, MOIYy4aroluX
MUTaHUE OT BTOPUYHBIX PaCTIPEeIeIUTENbHBIX yHKTOB, - 0,03 OMm.

8.7. Ilpm TPOEKTHPOBAHMHM CHCTEMBI JJIEKTPOCHAOKEHHS IPOMBIIUICHHOTO MPEINPHATHSA,
HMMEIOIIETO B CBOEM COCTaBE JIEKTPONPHUEMHUKH, YyBCTBUTEIBHBIE K H3MEHEHHSAM IIOKazaTeleit
KadecTBa 3JICKTPOIHEPIHH, CIeIyeT ONTHMH3MPOBaTh pacueTHOe 3HaueHHne Toka K3 ¢ yueTom aByxX
(haxTopos:

- obecTieyeHnsT BO3MOYKHOCTH NMPUMEHEHHS JIEKTPUIECKHX alllapaToB 00JerdeHHONH KOHCTPYKIIMN
Y NIPOBOJIHUKOB MEHBIIINX CEYCHUII;

- obecnieuennst mojuepxkanus [IKD B HopMupyembIx mpenenax. B HEoOXOIMMBIX cirydasx
pacueTHOoe 3HaueHHe Toka K3 [OMKHO ONpenensaTbCsi TEXHUKO-DKOHOMHUECKUM pPAacyeToM IO
MHHUMYMY TIPHBEICHHBIX 3aTpar Ha orpaHudeHue TokoB K3 m mepsl mo mopuepxanuto [IKD B
HOPMHUPYEMBIX IIpeAenax. YUUTbIBas 3HAUYUTENBHYI0 CTOMMOCTb TEXHMYECKHX CpPEICTB IO



nognepkannio [IKD B HOpMHpyeMmbIX mpepenax, pEKOMEHAyeTcs, KakK IIPaBWIO, yKa3aHHbIC
MPOMBIIIICHHBIC MTPEANPHUATHS HOAKIIOYATh K TOYKAM CETH IHEPTOCHCTEMBI C HANOONBIINMH TOKaAMHU
K3.

8.8. B kadectBe cpeacTB orpaHu4YeHUs] TOKOB K3 Ha MPOMBINIIEHHBIX NPEANPHATHIX MOTYT OBITh
MPUMEHEHBI:

- TOKOOTPAaHUYMBAIOILIHE PEAKTOPHI;

- TpaHc(OPMATOPHI € PACIIETIIEHHO 0OMOTKON HU3IIETO HANPSHKEHUS;

- TpaHc(OPMATOPHI C TIOBBIIICHHBIM 3HAYCHUEM HAITPSHKEHUS] KOPOTKOTO 3aMBIKaHUS;

- CHenWaJIbHBIE THUPUCTOPHBIE OBICTPOJEHCTBYIOIINE TOKOOTPAaHWYMBAIOIINE YCTPOWCTBA THIIA
TOY.

8.9. IIpu HeobxoammocTn orpannderus TokoB K3 B PIT 6-10 kB cinexyer nmpon3BOANTE yCTaHOBKY
TOKOOTPAaHNYMBAIOLINX PEaKTOPOB HA MHUTAIOIIUX JHHUSIX WIM YyCTaHABIUBATH T'PYIIIOBBIC PEAKTOPHI
Ha oTXoIAmuX JHHUAX 6-10 kB ¢ nmpucoeanHeHneM 10 4 ITMHIHA K OTHOMY PEaKTOpy.

WHnuBuIyansHOE peakTUPOBAHUE OTXOIAIINX JIMHNHN JOIDKHO OBITH 00OCHOBAHO.

9. KauecTBO 3JIeKTPHYECKOI JHEPTrUH

9.1. Jlyist aneKTpUYecKux ceTeil 001ero Ha3HaueHus ycranapnuBaroTes cormacHo ['OCT 13109 [18]
cIenyIoNIre MmoKa3zaTeian kauecTsa anekrposnepruu (I1IKD):

yCTaHOBUBIIIEECS OTKJIOHECHHE HaNpPSKEHU,

pa3Max U3MEHEHUs HalpsKeHUS;

J103a KOJICOAHUH HATIPSDKCHIS,

KO3 PHUINEHT HECHHYCONIATBHOCTH;

K03 PHUINEHT TAPMOHUYECKON COCTABIISIONICH;

HaNpsDKEHUST HEYSTHOTO (YETHOTO) MOPSAKa;

K03 pumeHT 00paTHON MOCIEAOBATEILHOCTH HATIPSKCHUS;

K03 PHUIUEHT HYJICBOM MOCIICA0BATSIbHOCTH HANIPSIKCHHUS,

OTKJIOHEHHE YaCTOTHI.

9.2. PacueTHOl TOUKOHl ABISETCA TOYKA NMPHCOCIAMHEHUS MPOMBIIIICHHOTO NPEANpPHITHS K CEeTH
sHeprocHadkaromei opranmsanuud. Kax mpaBuio, pacueTHas TOYKAa COBMNAAAaeT C TpaHMIEH
0aJlaHCOBOTO pa3rpaHUUYCHUS MEXKAY OTpeOuTeIeM U YHEPTOCUCTEMO.

9.3. DHeprocHabXarIas OpraHu3alysl OnpeaessieT Jid pacuyeTHOW To4dku cornacHo "llpaBuimam
MPUCOCTMHEHUS MOTPEOUTENsT K CEeTH OOINero Ha3HAYeHHWS II0 YCIIOBHUSIM BIMSHHS Ha KadecTBO
anekTposHepruu” [19] 3HaYeHWs MOMYCTHMBIX pacdeTHBIX BkiaamoB (/[IPB) morpeburens B
HopMupyembie ['OCT 13109 3nauenus I1KD.

9.4. Tlpu NPOEKTUPOBAHUH CHCTEMBI JICKTPOCHAOKEHHS IPOMBIIUICHHOTO MPEAIPHUATHS CICIyeT
MpeIycMaTpUBaTh MEPHl U YCTPOICTBA, OOECIICYMBAIONINE B PACUYCTHON TOYKE 3aJaHHBIC 3HAYCHUS
JPB u no3Bossomue ocymecTBUTh KOHTPOJIb U aHau3 3HaueHui [1KD.

9.5. B menax CTUMyNUpOBaHMA NOTPEOUTEN K yIyUIICHHIO KAadeCcTBA ANIEKTPUUECKON SHEpruu
YCTaHOBIICHbI CKHJKH (HaJ0aBKK) K Tapudy 3a Ka4yeCcTBO 3JICKTPUUECKON YHEPrHH, NPUMEHSIEMBbIE ITpU
OTKJIOHEHUSIX OT YCTaHOBIEHHBIX 3HaueHui J[PB [20].

9.6. VYiydiieHne KadecTBa 3JIEKTPOIHEPTHH JOCTHUTAeTCs PAaIlMOHAJIBHBIM IIOCTPOCHHEM CXEeM
AJIEKTPOCHAOKEHUS, a TAKKE ITPUMEHEHHEM MPH HEOOXOANMOCTH CHEIHANbHBIX TEXHUUECKUX CPEICTB
(cnnoBBIX QUIBTPOB, YCTPOWUCTB CTATHYECKON M JMHAMHYIECKOH KOMIICHCAIINH U JIp.).

9.7. Tlpu TpPOEKTHPOBaHUHM TNPENUPHUATHI CO crenn(pUUESCKUMH Harpy3kamu (HEeJIMHEHHBIMHU,
PE3KONEPEMEHHBIMY, HECUMMETPUUHBIMU) CIEAYET YYUTBIBAaTh, YTO YCTAHABIMBAEMBIE CIIEIHATIbHBIE
TEXHUYECKHUE CpeICcTBa OJHOBpeMeHHO obOecreunBator KPM u momnmepkanme 3Hadenuid [1KD.
IToaToMy mpH NPOEKTUPOBAHMU BOINPOCHl KAadecTBA 3JIEKTPOIHEPTUH M KOMIIEHCAIMM PEaKTUBHOU
MOIIHOCTH ISl TPEANpHUATHA CcO  clenupUYecKMMH Harpy3kamMH CIelyeT paccMaTpuBaTh
OJTHOBPEMEHHO.

9.8. Cornacao I'OCT 13109 HOpMHPYIOTCS YCTAaHOBHUBIIIHECS 3HAYEHUSI HOPMAIBHOTO TPEIETBHOTO
OTKJIOHEHUsI HalpspKeHus £5% 1 MakCUMalbHOTO MpeesIbHOT0 OTKIOHEeH!s HanpspkeHust £10%.

B mepexomHBIX pexnMax OTKJIOHEHHUS HANPSDKEHHS HE HOPMHUPYIOTCS M, HallpuMep, MPH ITyCKe
KPYITHOTO 3JIEKTPOABHTATEISI MOTYT MPEBBIIIATh YKa3aHHbIE 3HAYCHWA. 3HAUEHHE IPEBBIIICHUS
3aBHCHT  OT  KOHKPETHOM  CXEMBI  JJIEKTPOCHAOXEHHS, OCOOCHHOCTEH  MOJKIFOUYEHHBIX
AIIEKTPOIPUEMHHKOB, XapaKTEPUCTHK KOMMYTALIMOHHBIX alapaToB, HO BO BCEX CIy4asX ITyCK
KPYITHOTO IBUTATEIIs HE JOJDKEH IPUBOANTD K HAPYIICHUIO paOOThI APYTUX HIEKTPOIPHEMHHUKOB.

9.8.1. PerynupoBaHume HampspKeHHss B  CHUCTEMax  JJICKTPOCHAOXKEHHUS  MPOMBIIUICHHBIX
NpeANpUSTHH, B OCHOBHOM, JIOJDKHO OOECIIeYMBaThCsS HPUMEHEHHEM TpaHC()OpMaTopoB W
ABTOTPAHC(POPMATOPOB C ABTOMATHYECKUM PErYJIMPOBAHUEM HANPSDKEHUS 110JI HATPY3KOH M BHIOOPOM



ONTHMAJIBHBIX OTBETBJICHUH y HEPETYINPYEMBIX O] HArpy3KOoH TPaHC(HOPMATOpPOB.

9.8.2. Ecnit pexxuM paboThI 37€KTPONPUEMHHUKOB PA3IMieH U OHH UMEIOT Pa3HYI0 yIaJICeHHOCTh OT
MYHKTA MTUTaHMS, & TAK)KE €CITH UMEIOTCS JIEKTPOIIPUEMHUKH, 0CO00 UyBCTBUTEIBHBIC K OTKIOHEHHAM
HaINpsOKeHUs, HEOOXOAMMO NpeaycMaTpuBaTh JOMOJHUTEIbHBIC TPYIIOBbIE WM HHAMBUAYaJbHbIC
CpeICTBa PETYIHPOBAHUS HANpPSOKEHUS B y3/laX HArpys3Kd, Takue Kak INPHMEHEHHE YIpaBIIEeMBIX
KOHJICHCAaTOPHBIX  OaTapel,  aBTOMAaTWYecKoe  yHpaBieHHE  BO30Y)KICHHEM  CHHXPOHHBIX
JNIEKTPOJBHUTaTeNIC, NPUMEHEHHE CTaOWIM3UPYIOMINX YCTaHOBOK, YCTPOMCTB IO OIrpPaHUYCHHIO
HaNpsKEeHUs U Ip.

9.9. HecuHyconanbHOCTb HaNpsKEHUS BBI3BIBACTCS MOAKIIOYEHUEM K CETH 3JIEKTPOIIPUEMHHUKOB C
HEIMHEWHON BOJIFTAMIIEPHON XapaKTEPUCTUKOMW, SBISIOLIUXCS MCTOYHMKAMH BBICIIMX TapMOHHK. K
TaKUM DBJICKTPONPHEMHHUKAM OTHOCSTCS THUPUCTOPHBIE 3IIEKTPONPUBOIBI, IYTOBBIE 3IIEKTPOIECUH,
CBapOYHBIE YCTAHOBKH, ra3opa3psafgHble jammnbl U 1p. IIpy MpoeKkTHpOBaHWHM B LENAX YMCEHBIICHHS
HETaTUBHOTO BIMSHHUA BBICIIUX TapMOHMYECKHX HAa JJIEMEHTBl 3JIEKTPOYCTAHOBOK CIIELyET
PYKOBOJICTBOBaThCSI PEKOMEHIANMSAMHI IO ITOCTPOSHHUIO CXEM DIIEKTPOCHAOXKEHHs (CM. pasmen 2), a
TaKKe, €CJIM 3TO BO3MOXKHO, YBEIMYHUTH 4YHCIO (a3 BHIIPSIMICHHS BEHTWJIBHBIX IpeoOpasoBareneil.
[Tpu HEeMOCTAaTOYHOCTH YKa3aHHBIX Mep CIeoyeT NPUMEHSTh CHIOBbIe pe3oHaHcHbIe CL GpuinbTpsbl.

9.10.  DnexTpompHEeMHHUKH, Harpy3ka KOTOpPBIX HMeEeT  pe3KOINEePEeMEHHBI  XapakTep
(’NIEKTPOTIPUBO/IBI, TYTOBBIE BJIEKTPONEUU U Jp.), BBHI3BIBAIOT HEJOMYCTHMBIE pa3Maxyd W3MEHEHUH
HaIpsHKSHUS M 71036l KoJieOaHUi HanpspkeHHs. [Ipy MOCTPOGHHH CHCTEMBI AJIEKTPOCHA0KEHHS CIIE/TyeT
PYKOBOJICTBOBATLCS IOJIOKEHUSAMHU pasliesia 2, TakKe Lellecoo0pa3sHO YMEHBIICHHE PEaKTHBHOTO
COINPOTHUBIICHHS CETH, B TOM YHCIIE MOTYT OBITh 9((EKTUBHBI YCTAHOBKH ITPOIOJIBHON KOMIIeHcaluu. B
TEX CHOyJasX, KOIJa COBEPIICHCTBOBAHWEM CXEMbl IHTaHHWSA HEBO3MOXXHO CHH3UTH 3HAUYCHHS
ykazaHHbIX [1IKD, MOryT OBITH MPUMEHEHBI OBICTPOACHCTBYIOIINE CHHXPOHHBIC KOMIIEHCATOPHI HIIH
CTaTHYECKNE YCTAHOBKY JTUHAMHYECKOH KOMIICHCAIINHU MPSIMOTO MII KOCBEHHOTO JCHCTBHS.

9.11. HecuMMeTpUYHbIE DPEXKUMBI TOKOB M HANpsOKEHUH CBA3aHBI C  TOAKIIOYEHUEM
HECHUMMETPHYHBIX HAarpy3ok, T. €. TakKHX O3JCKTPONPHEMHHKOB, CHMMETPHYHOE MHOTO(]a3HOE
UCIIOJIHEHHE KOTOPBIX HEeLelecoo0pa3sHo WM HEBO3MOXKHO. K IMOJOOHBIM 3JIEKTpONpUEMHHKAM
OTHOCATCSL OTJENbHBIE TEPMHUUECKHE U CBAPOYHBIC YCTAHOBKH, O3JICKTPUYECKOE OCBEIICHHUE,
crienyaibHble  ofHO(A3Hble Harpy3kd. [lojkiroueHMe TakuxX Harpy3ok K TpexdasHoil cetn
OFpaHH‘IeHHOﬁ MOMIIHOCTH BbI3bIBACT JJIUTECIIBHBIC UM KPATKOBPECMCHHBIC HECUMMETPUYHBIC PCKUMBI
TOKOB U HaHpﬂ)KeHI/Iﬁ, KOTOPbIE MOT'YT OBITh CHHMYKEHBI TOAKIIOYEHUEM HECUMMETPHUYHBIX HArpy3ok B
TOYKE CETH C BO3MOXHO OoJbIneii MomHOCThI0 K3 1 paBHOMEpHBIM pachpenereHneM oaHO(A3HBIX U
IByx(a3HBIX Harpy3ok 1o BceM TpeM (azam. Ecim ykazaHHBIE Mepbl HEIOCTATOYHBI, PEKOMEHYETCs
NPUMEHSITh CUMMETpHpYIOIIKe ycTpoiicTa. st cTaTuuHOM oxHO(Ma3HON uian AByX(a3HOH HArpy3ku
3HAYUTEIGHONW MOIIHOCTH CIIEAYeT HCIONb30BaTh HEPETYIHPYEMble CHMMETPHPYIOIINE yCTPOWCTBA,
npeoOpasylomue 3TH Harpy3ku B Tpexdasusle. B Tex ciydasx, korna Harpyska 1mo ¢a3aM MeHseTcs 3a
BECbMa MaJlble NPOMEXYTKH BPEMEHH, HECHMMETPHS CETH HOCHT KPAaTKOBPEMEHHBIH M CIydaiHBIN
XapakTep, cileqyeT NPUMEHSTb peryjJupyeMble CTaTHUECKHE CHMMETPUPYIONIHE YCTpOHCTBa ¢
JIOCTaTOYHBIM OBICTPOJICHICTBHEM.

9.12. Ins pana 37IeKTPONPUEMHHUKOB MPOU3BOACTB C HEMPEPHIBHBIM TEXHOJIOTMYECKHM IPOIIECCOM,
CpCACTB BBIYMCIIMTEIIbHOM TEXHUKH, CPCIACTB CBA3UM W [Ap. HCKIHOYUTCIBHOC 3HAYCHUC HMCIOT
JIJINTCIIBHOCTh U FJ'Iy6I/IHa MIPOBAJIOB HAIIPSKCHUS. Cne;[yeT OTMETUTH, YTO HOPMHUPOBAHUE YKAa3aHHBIX
[TIKD 3aTpyaHeHO, Tak KaK 3aBHCHT OT OCOOCHHOCTEW 00OpYAOBaHUS U TEXHOJIOTHUYECKOTO IMpolecca
KOHKPETHOH YCTAaHOBKM. B KadecTBe TEXHMYECKHMX CpEACTB MOTYT IPHMEHATHCS arperarsl
Gecriepe0OHHOr0 MUTaHUSI C aKKyMYJISITOPHBIMH OaTapesMH ¥ CIIelMajlbHble TEXHHYECKHUE CPE/ICTBa,
MO3BOJISIOIINE O0OECTIeUNTh HENPEPHIBHYI0 M HEHCKXKEHHYI0 (OpPMY KpPHBOH HaNpsDKCHHS Y
MOTPEOUTENSI IPH NTPOBaJIax pasIMuHOM INTyOHHBI M JTTUTEIEHOCTH.

10. Komnencanus peakKTUBHONH MOIIHOCTH

10.1. TIpoexTupoBaHne YCTaHOBOK KOMIIEHCAIIMH peakTUBHON MomHocTH (KPM) mpoMBIIIIeHHBIX
MNPEANPHUATHN CIeIyeT MPON3BOANTE Pa3/IeiIbHO IS INEKTPUIECKUX CeTeil 00IIero Ha3HAYeHUs U IS
AIIEKTPUYECKHX CeTell co crerudpuuecKuMy (HeTHHEHHBIMH, PE3KONIePEeMEHHBIMI, HECUMMETPUIHBIMHA)
Harpy3KaMH.

10.2. IIpu Bebope cpencte KPM mms snmekTpudecKHX ceTei oO0mero Ha3HA4YeHHs CIexyeT
PYKOBOJICTBOBAThCSI CAECTYIOUUMH yKa3aHUAMU.

10.2.1. B xauectBe cpenctB KPM mnpuHHMMaroTcsi 6ataper HHU3KOBOJITHBIX M BBICOKOBOJIBTHBIX
KoHJeHcaTopoB HanpspkeHueM 0,4 kB u 6-10 kB cooTBETCTBEHHO ¥ CUHXPOHHBIE SIEKTPOABUraTeN! 6-
10 xB.

10.2.2. OCHOBHBIMM HCXOJHBIMHM JaHHBIMH JUIs BbIOOpa cpenctB KPM sBustorcst pacueTHble



3JIEKTPUUYECKHE HArpy3KH NPEANpHUsTHS, B TOM YHCIE Ha TPpaHUIE OaJaHCOBOTO pPa3rpaHUYEHHS C
9HEPrOCHUCTEMOH, W HSKOHOMHYECKHE 3HAYCHUS DPEAaKTHBHOW MOIINHOCTH W JHEPrUH, 3a7aBacMble
SHEeprocHadKaroIIe OpraHu3aIie.

10.2.3. Beibop cpeacts KPM u MOLTHOCTH KOMIEHCUPYIOIIHUX YCTPOICTB OCYIIECTBIAETCS B ABa
JTamna: Mpu NOTPeONIEHNH PEaKTHMBHOW MOIIMHOCTH M3 SHEPrOCHCTEMBI B IpejesiaX 3KOHOMHYECKOTO
3HAYeHHs W TMOTPEOJICHHMHM PEaKTUBHOM MOLIHOCTM M3  HHEProCHUCTEMBl, MPEBBIIIAIONIEM
SKOHOMHUYECKOE 3HAUEHUE.

10.2.4. Ha nepBoM dTare orpeaenseTcs MOIIHOCTh KOHICHCATOPHBIX OaTapeil, yCTaHaBIMBaEMbIX B
cetru 10 1 kB mo kputepuio BbIOOpa MUHMManbHOTO 4YHcna nexoBbeix TII, m omnpexpensercs
SKOHOMHYECKH  IeJlecooOpa3Hasi ~ peakTHBHAs  MOIMHOCTb,  TI'€HEpUpyeMas  CHHXPOHHBIMH
anektponsuratensiMu 6-10 xB. Ilpm »ToM BO Bcex cimywasx wucmnomb3yercs mast KPM  6es
00OCHOBBIBAIOIMX PAcUeTOB paclojlaracMasl PEakTUBHAsS MOIIHOCTh CHHXPOHHBIX JIBHTaTeNieil ¢
HOMHMHAJIBHOM MoIHOCTBIO cBhIE 2500 kBT 1 pacnonaraemasi peakTUBHAsE MOLIHOCTb CUHXPOHHBIX
nBuTaTeneil ¢ gacrtoroil Bpamienus cBbime 1000 1/MuUH HE3aBHCHMO OT HOMHMHAIBHON MOIITHOCTH.
[enecoobpa3HOCTh UCTIONB30BAHMS CHHXPOHHBIX AJICKTPOIABHIATENECH ¢ HOMHHAIBHON MOIIHOCTBIO JIO
2500 kBt u yacroroii BpameHus 10 1000 1/MuH onpeaenseTcst pacyeToM. 3aTeM MPOU3BOAUTCS aHAJIH3
OajaHca peakTMBHOW MOIIHOCTM Ha TpaHUIle OalaHCOBOrO pas3rpaHudeHus. B ciydae, eciu
reHepupyemMasi KOHJeHCAaTOpPHBIMU Oatapesmu 70 1 kB U cHHXpOHHBIMU dJiekTpoaBuratensmu 6-10 kB
peaKkTHBHAsI MOIIHOCTh OOECHEeYMBAET MOTPEOJICHHE PEaKTUBHOM MOIIHOCTH U3 DHEPrOCHCTEMBI B
npejenax 3KOHOMHUYECKOTO 3HadeHus, BbIOOp cpenctB KPM cumtaercst 3aBepiieHHbIM. B 0OpaTHOM
Cllydae ciielyeT BBIIIOJHUTh BTOPOU 3Tall pacueTa.

10.2.5. Ha BTOpOM »3Tame pacuera CIE€QyeT pacCMOTPETh IMOJIyYEHHE HEAOCTAIOLIEH peakTUBHOM
MOIITHOCTH U3 CIEAYIOINX HCTOYHUKOB:

- IIONIOJTHUTENbHAs yCTaHOBKa Oarapei koHaeHcaTtopoB 1o | kB;

- Oonee TMONHOE WCIOJB30BAaHWE PEAKTHBHONW MOIIHOCTH, TE€HEPUPYEMOH CHHXPOHHBIMHU
JBUTATEISIMH MOIIHOCTRIO 10 2500 kBT m ¢ gacrotoit Bpamenus mo 1000 1/muH (B cimydae, ecimu
pacrosiaraemMasi MOIIHOCTb 3TOH TPYNIbI CHHXPOHHBIX IBUTaTeNIel HE MUCIONb3YETCs MOJHOCTRIO TPU
MOTPEOJICHUH PEaKTUBHON MOIMHOCTH U3 OJHEPrOCHUCTEMBI, HE IPEBBINIAIONIEM 3KOHOMHYECKOE
3HAYCHUE);

- YCTaHOBKa B y3JlaX Harpy3ku Oatapeil KoHaeHcaTopoB 6-10 kB.

‘YKazaHHBIE HCTOYHUKH COTIOCTABIISAIOTCS MEXKAY COOOH U ¢ MOTpeOIeHneM peaKTUBHON MOITHOCTH
W3 DHEPrOCHUCTEMBI, MPEBBIIIAIOIIEM 3KOHOMHUYECKOe 3Ha4deHHe. /|1 mpeanpusaTuii ¢ HenpepbIBHBIM
pEeXUMOM paboTHI, KaK MPaBHIIO, [elecoodpa3Ha ycTaHOBKa Oarapell koHAeHcATOpoB 6-10 xB. [lns
npeanpusTHi, pabdotatomux B 1, 2 M 3 cMEHBI MOXET OKa3aThCs IIeIeCO00pasHBIM MOJIyYCHHE
HEJIOCTAIOMIEH PEaKTUBHOM MOIITHOCTH U3 SHEPTOCHUCTEMBI, IPEBBIIIAOIIEH SKOHOMUYECKOE 3HAYCHHE.

10.2.6. [Ipu BBRIMONHEHUH pacdeToB 1O BEIOOPY cpernctB KPM pekoMeHmyeTcss MOIB30BATHCS
yKazaHHsAMH TI0 TpoekTupoBaHuio KPM B cersax obmero HasHadenus [21, 22], paspaboTaHHBIMU
B3aM€H COOTBETCTBYIOUIMX yKazaHui 1984 r.

10.2.7. Batapeu koHAeHCATOPOB 70 1 KB MOTYT pa3memarscst B 9IEKTPOTEXHUIECKUX MTOMEIIECHUAX
WIIA HETIOCPEICTBEHHO B MMPON3BOACTBEHHBIX TOMEIIEHHUX.

10.2.8. YcraHoBKy Oartapeii KOHICHCATOPOB 10 | KB HEMOCPEeICTBEHHO B MPOW3BOJCTBEHHBIX
MOMEIIEHUSX CIIEYeT BBIIOJIHATH ITPU COOIIOICHNH CIEAYIOIINX YCIOBHH:

- pacrpe/iesieHue ANEeKTPOIHEPTUH TPON3BOANUTCS MarUCTPAIbHBIMI IIMHONIPOBOIAMH;

- OKpyKawllas cpeja HE COJACPKUT IMPOBOAAIICH MNbUIM, XUMHUUYECKH AKTUBHBIX BEILECTB, HE
OTHECEHa K B3pPBIBOONACHBIM U I102KapOONAaCHBIM 30HAM;

- JIOJDKHBI OBITh MCKJIFOYEHBl MEXaHWYECKHE BO3IEHCTBUS OT TPAHCIOPTHBIX CPEICTB H
HNepeMeIaeMbIX IPYy30B;

- CTeleHb 3alIUThl 000JIOYKN KOHAEHCATOPHBIX Oarapeil nomkHa ObITh He MeHee |P4X mo 'OCT
14255.

10.2.9. Tlpu ycioBUSAX, OTIIMYAIONINXCSA OT MepeduciieHHsix B m. 10.2.8., 6arapen KOHAECHCATOPOB
1o 1 kB pexomenayeTcs ycranaBimuBaTh B moMemmeHusx nexoBsix TII. KommdecTBo Gatapeit (He Hosee
IBYX Ha OIWH TpaHC(HOPMATOpP) OIpeNessIeTcsl MOIIHOCTBIO TpaHCchopMaTopa U CTEIEHBIO
KoMmreHcaru. barapem KOHAEHCAaTOpOB MOTYT Takxke pasMemarscsi B OMII um  mpyrux
AIIEKTPOTIOMEIIEHHUSX.

10.2.10. barapeu xonzaeHcatopoB 6-10 kKB HOKHBI pa3MemiaThes, Kak MPaBHIIO, B OTACIbHBIX
(crienMasibHO JUTA HUX MIPEAHA3HAYCHHBIX) TOMEIIEHHUSIX, a Taoke B OMII u noacranumsx.

10.2.11. YcraHoBku Oarapeii koHzmeHcatopoB 1m0 1 kB m 6-10 xB momkHBl mMMeTs pydHOE
yIpaBlIe€HUE AJIS BKIIIOYEHUS UM OTKIIOUEHUsS] YCTAHOBKY B LIEJIOM WU €€ YaCTU HKCIUTyaTal[IOHHBIM
HNEPCOHAIOM.

10.2.12. VYcraHoBkm Oarapeii KoHzaeHcaTopoB 10 | kB JokHBI MMeETh aBTOMaTHYECcKOe



CTYNIEHYaTOE PETYJIUPOBAHHE MOIIHOCTH B (YHKIUHM PEAKTHBHOW MOINHOCTH, DPEAKTHBHOTO WM
MIOJTHOTO TOKA y3J1a Harpy3Ku.

10.2.13. ABromarmdeckoe perylIHpoOBaHHE MOIIHOCTH Oarapen KoHAeHcaTopoB 6-10 kB
PEKOMEHAYETCSl  OCYIIECTBISTH NPH HaIWYMM Yy TOTpeduTens BeIkmodatened 6-10 kB,
IpeJHa3HaYeHHBIX [UI1 4acToll KOMMYyTallMM eMKOCTHOM Harpysku. Ilpu wux otcyrcTBun
peryaupoBaHue MOIIHOCTU OaTapeu KoHAeHcaTopoB 6-10 kB npous3BoauTs He creayer.

10.2.14. CunxpoHHbIe 31eKTpoaBUratenu 6-10, peakTHBHAs MOITHOCTb KOTOPBIX UCIIONb3YeTCs IS
KPM, nomkHBI MMETh aBTOMAaTHYECKOE pEryIMpOBaHHE BO30YXKIACHUS B (YHKIMM pPEaKTHBHOW
MOIIHOCTH y3J1a Harpy3KH Ha rpaHMle 0ajJaHCOBOrO pa3srpaHUYEHHs C SHEPTOCUCTEMOI.

10.2.15. Ilpu 3HAYUTENHHOM KOJMYECTBE YycTaHOBOK KPM crexyer mnpu NpOeKTHPOBAHUU
paccMarpuBaTh BO3MOXKHOCTh YCTPOMCTBA IEHTPATM30BAHHOTO YHPABICHUS MMHU C AWCIETIEPCKOTO
MyHKTA.

10.3. IIpu Be16ope cpencte KPM s snekTpuyeckux cereil co crenudpuyecKiMHu Harpy3KaMu
CJIelyeT pyKOBOACTBOBATHCS CICAYIOIINMH PEKOMEHJAINIMH.

10.13.1. B kauectBe cpeacts KPM st cetell ¢ HEAMHEWHBIMU U pE3KONIEPEMEHHBIMU HAarpy3KaMu
nomumMo cpeacts KPM, mcnosp3yeMbIx B ceTsix o0liero HazHadeHus: (KOHAEeHcaTopHbIe OaTapen 1o 1
kB u 6-10 kB, cunxponnsle neurarenu 6-10 kB), MOoryT mpuMeHsAThCS CHIIOBbIe pe3oHaHcHble CL
GuIbTPEl M YCTPOMCTBA JUHAMHYECKOH KOMIICHCAIIMM PEaKTUBHON MOIIHOCTH MPSMOTO MM
KOCBEHHOTO JICHCTBUS.

10.3.2. Bei6op cpenctB KPM 3aBucHT OT 3HaYeHMH OIpeNeNsieMBbIX B pacueTHON Touke (cM. I
10.3.4) cnenyromux nokaszatenel kauecTsa snekTposHepruu (I1KD):

- Ko3(h(pUIHeHTa NCKAKEHNS CHHYCONAATBHOCTH HarpsokeHus Ku;

- ko3 durmeHTa N-if rapMOHUYECKOi cocTapsroliel HanpspxkeHus Ku(n);

- pa3maxa m3MeHeHHH Hanpspkerns SU,

- 036l ukepa P.

10.3.3. Ilpu omnpenenenun yxazaHHblX IIKD cormacho I'OCT 13109 B nensix HCKIIOYEHHS
NPUHATHS ~ peIIeHuH, HEONpaBAaHHO  YIOPOXAMOIIMX  YyCTaHaBiIMBaeMble cpernctBa KPM,
pPEKOMEHAyeTCs NpU BBINOJHEHUHM pPACYETOB NPHHUMATh BEPOSTHOCTh IPEBBIMICHUS IpeAeIbHO
nomyckaeMbix 3HaueHui [1K3, paBayto 0,05.

10.3.4. PacyerHOH TOUYKOH SBUSETCS TOYKA MPHUCOCTUHEHUS MOTPEOMTENs K  CeTH
SHEProCHa0Kalome OpraHM3aliy, IS KOTOPOW ONPEAessIOTCA JONMYyCTUMBIE PACUETHBIE BKIIAIBI
(APB) notpeburens B Hopmupyemslie coracHo ['OCT 13109 3nauenus [TKD. Kak npaswuio, pacueTHas
TOYKa TPHHUMAETCS COBMEIIEHHOW ¢ rpaHMIeH 0allaHCOBOTO pa3rpaHWuEHUs] MEXIY NOTpeduTenaeM n
9HEprocHadXarole opraHu3aniel, Ho MPH MUTAaHUK MOIIHBIX AJIEKTPONPHEMHHUKOB OT IOACTAHINN
rryOOKOTO BBOJIA PAcUeTHAs TOUKA MOXKET HaXOJIUTHCS B y3JIaX SHEPTOCHCTEMBI.

10.3.5. BrisiBneHHbIe pacdyeTHbIe 3HaUeHUs [IKD comocraBsitores co 3HadueHusMu JIPB, koTopsie
OTIPEeNIeNIAIOTCSL dHEeprocHadXkarme opranusanueid corimacHo [19]. Pesymprathl comocraBieHUs
MO3BOJISIFOT OCYIIECTBUTE BBIOOP cpencTB KPM.

10.3.6. Konnencaropusie Oatapeu 6-10 kB He ciegyeT moakirouaTh K CEKIUSIM COOPHBIX IIHMH, OT
KOTOPBIX MIOJTyJa0T IMTAHIE HEIMHEHBIC HAPY3KH He3aBUCUMO OT 3HaueHuit Ku u Ku(n).

10.3.7. Ilpu BeIgeneHUHM HETHMHEHHBIX Harpy3ok 6-10 kB Ha oThenbHBIE BETBH pacIIeNJICHHOU
00MOTKH TpaHc(hOpMaTOpa WIKM CABOSHHOTO peakropa u npu 3HaueHusix Ku u Ku(n), npessimarormmx
3HaueHre JIPB B pacueTHOH Touke, Ha CEKIIMU COOPHBIX IIMH C HEITWHEHHBIMU HArpy3KaMH CIeAyeT
yCTaHaBJIMBaTh CHJIOBBIE (WIBTPHI B IEISIX CHW)KEHHMS 3HAUCHMH TOKOB W HANPSOIKEHHH BBICIINX
rapMOHHMK B pacyeTHOH Touke 1o 3HaueHui J|PB. [Ipu 3nauennsx Ku u Ku(n), ve npespimaromux JIPB
B PAaCUYETHOH TOUKE, CHJIOBBIE (QMIBTPHI HE ycTaHaBIMBatOTCs. Brioop cpexcts KPM must aTux cirydaes
npousBouTes coriacHo m. 10.2. MomHocTs ycraHaBnuBaeMbix cpeacts KPM (¢ yuerom ¢misTpos,
€CIlMi OHHM YCTaHaBJIMBAIOTCS) JOJDKHA oOecreunTh noTpedienne PM u3 sHeprocucremsl, He
IpeBBIIAIONIEe  AKOHOMHYeckoe 3HaueHwe. [Ipu  menecooOpasHOCTM  yCTaHOBKM  OaTapeid
KoH7ZIeHCcaTOpoB 6-10 kB mocnemHue MODKHBI OBITH TOIKIIOYEHBI K CEKIUSAM COOPHBIX IMUH, K
KOTOPBIM HE TTOAKIIIOYCHBI HETMHEHHBIC HarPy3KH.

10.3.8. IIpm HEBO3MOXXHOCTH BBIACICHHSA HEIMHEHHONW HArpy3Kd Ha OTIENbHBIE BETBH
pacuieryieHHoH 0OMOTKM TpaHcopmaTtopa M CIBOEHHOTO peakTopa K cOopHbM mmHaM 6-10 kB
cJelyeT MOAKIIOYUTh CHIIOBbIE (DUIBTPHI, 0O0eCcCTIeunBaroNne CHIKEHNE 3HaUeHnH kodddurmeHToB Ku
nu Ku(n) nmo 3mauernmit JIPB u moTpebieHne peakTHBHOW MOIIHOCTH W3 3HEPTOCHUCTEMBI, HE
MPEBBIIIAIOIIEE TEXHUUECKOE 3HAYEHUE PEaKTUBHONW MOIHOCTH. Y UUThIBas 3HAUUTEIbHbIE 3aTPAThl Ha
YCTaHOBKY CHJIOBBIX (PHMIIBTPOB HelenaecooOpa3HO yBEIWYEeHHE WX MOIMHOCTH Mo ycioBuio KPM.
CuiioBble (WIBTPBI YCTaHABIIMBATh HE CIEIYET, €CIM COOJIONAIOTCS CIEAYIOIIUE [Ba YCIOBUSL:
pacuernbie 3HaueHus: Ku u Ku(n) He npessimator 3Hauenus APB 1 TexHnueckuii npenes notpedieHus
PEaKTUBHOW MOIIHOCTH OOECIIEYMBAECTCS CHHXPOHHBIMH 3JIEKTPOJABUraTeIsiIMH M OarapesiMu



KoHzeHcaTopoB 10 | kB.

10.3.9. K cexkmusM CcOOpHBIX IIWH, MUTAONNX pPE3KONEpEMEHHBIe HArpy3KH, HE CIeAyeT
MOAKIIIOYaTh KOHJCHCATOpHBbIC Oarapen. B memsx CHIDKEHMS 3HA4YeHWH pa3Maxa W3MEHEHHH
HaIpsHKEHUS ¥ 10361 (MIIMKEpa 9TH CEKIMH PEKOMEHAYETCS] NOAKIII0YaTh K CETH O0ILEero Ha3HaYeHus ¢
HanOonpmnmu Tokamu K3. TIpr HEeBO3MOKHOCTH OCYILIECTBUTD TaKOE MOJKIIOUYEHHE, a TAKXKE B Cllydyae
YCTaHOBKHM MOIIHBIX DJIEKTPONPUEMHHUKOB C PE3KONEPEMEHHBIM XapaKTepoM Harpy3Kd JOJDKHA OBITh
paccMOTpeHa 1eJIecO00pa3HOCTh YCTaHOBKH YCTPOMCTB JHHAMHYECKOW KOMIICHCAI[MM PEaKTHBHOU
MOIIHOCTH TPSIMOTO WJIM KOCBeHHoro peWcrBus. [lo ycioBuro KPM cymmapHas MOIIHOCTB
KOHJICHCATOPHBIX Oarapell GpuibTpoB, BXOJMIIUX B COCTaB yCTPOMCTBA AMHAMUYECKONW KOMIICHCALIUH,
JOJDKHA 00€CTIEINTh TEXHHUECKHUH MPeIeTl MOTPEOICHU PEaKTHBHOM MOIIHOCTH.

10.4. BeiOOp KOMIECHCHPYIOIIHX YCTPOWCTB JOJDKCH MPOU3BOIUTHCA OJHOBPEMEHHO C BBEIOOPOM
JPYTHX OCHOBHBIX 3JIEMEHTOB CHCTEMBI 3JIEKTPOCHAOKEHUS MPEANIPUATHS C yIETOM AWHAMUKH POCTa
SIEKTPHYECKUX HArPy30K M MOSTAITHOTO Pa3BUTHS CUCTEMBI (CM. Takoke 1. 2.3.9).

10.5. Tlpu pOeKTUPOBAHUHN CIJIOBEIX HJIEKTPOYCTAHOBOK TOJDKHO OBITH OOECIIeYeHO HanMeEHbIIee
NOTpeOIeHNE PEaKTUBHON, MOIITHOCTH ITyTEM:

000CHOBaHHOTO BBIOOPa MOIITHOCTH 3JI€KTPOABUTATEINCH;

NMPpCUMYHICCTBCHHOTO TPUMCHCHHUSA CHUHXPOHHBIX SHeKTpOﬂBHFaTeHeﬁ 1A HECPETYJIUPYEMbIX
AIIEKTPONPUBO/IOB;

NPUMEHEHHE CIIEIUABHBIX CXEM M PEKHUMOB paO0Thl BEHTHWIILHBIX MPeoOpa3oBaTesei.

10.6. I/IH[[I/IBI/I[[yaJ'ILHaH KOMIICHCAlIUA MOXCT 6I)ITI) BBITIOJIHEHA JI MOIIHBIX 3JICKTPONIPHUCMHUKOB
C HU3KUM KO3()(HUIIMEHTOM MOIIHOCTH M ¢ OOJBLIMM YUCIOM YacoB PabOTHI B TOY.

10.7. Tlpu HEOOXOTUMOCTH BKIFOUYCHHUS KOHACHCATOPHBIX OaTapeil Ha HampspkeHue Bbime 10 kB
ClleflyeT TNPUMEHATHh IIOCIEJOBAaTEIbHOE WM  INApaJuIeIbHO-TIOCIIEOBATENIFHOE  COCIMHEHHE
OJHOTHITHBIX KOHJCHCATOPOB C YCTPOWCTBOM JONOJHHUTEIBHOW M30JIIMN KOHICHCATOPOB MEXIY
(hazamMu 1 M30ISIIMEH KOHAEHCATOPOB OT 3EMJIH.

10.8. Jlng mNpOMBINIUICHHBIX NPEINPUSATAN PEKOMEHIYETCS HCIOIb30BaHUE KOMIIEKTHBIX
KOHJICHCAaTOPHBIX YCTaHOBOK.

11. YnpaBieHue, u3MepeHue, CATHAJIM3AIUS, IPOTHBOABAPUIIHASI aBTOMATHKA,
OonepaTUuBHBIN TOK

11.1. JIst SHEproeMKHX MPOMBIIUIEHHBIX MPEINpUATHH ClIeayeT, KaK MpaBuiIo, IpeayCcMaTpUBaTh
HEHTPAIN30BaHHOE (ANCIIETYEPCKOE) YIpaBICHUE CHCTEMOHM 3IJIEKTPOCHAOKEHHS C NPHMEHEHHEM
CPE/ICTB TEJIEMEXaHUKH 1 BEIYUCIUTEILHON TEXHHUKH.

ABTOMaTHU3UPOBAHHYIO CUCTEMY YTIpaBIICHUS 3JIeKTpOCcHA0KEHHEM (ACY-31ekTpo)
PEKOMEHAYETCsl CO3/laBaTh B COCTaBE aBTOMATH3MPOBAHHON CHCTEMBI YIIPaBICHUS SHEPTOXO03IHCTBOM
npeanpusatus (ACY-3), OCyIIECTBIIONICH yIpaBIeHHE W KOHTPOIb BCEX BHIOB SHEPTOHOCHUTEINCH
(31eKTpO3HepT N, Ta3, BOAA, BO3AYX0- U TETIIOCHAOKEHHE).

11.2. Ilpu npoextupoBannn ACY-D crienyeT npeaycMaTpHBaTh BO3MOXHOCTH BKIIOUEHHS €€ B
OyayiieM B aBTOMAaTU3UPOBAHHYIO CUCTEMY YIIPABICHHS MPOU3BOJICTBOM.

11.3. O0bpeM TenmeMexaHM3alUU CHCTEMbI 3JIEKTPOCHAOXKEHHS JOJDKEH OINpPENeNAThCs 3aJadaMiu
JIUCTIETYEPCKOTO YIpPaBJICHUS] M KOHTPOJS C Y4eTOM IpeayCMaTpHUBAaEeMOI0 YPOBHS aBTOMAaTHUKH Ha
noacraniusx (ycrpoiictea ABP, AIIB, AUP). O0beM TeneMexaHH3allMK A0JKEH ObITh 00OCHOBaH B
MPOEKTE.

11.4. [lpuMeHeHUE CPEACTB TEIEMEXAHUKH U BHIYUCIUTEIILHON TEXHUKH JI0JDKHO 00eCIeYHBaTh:

- oToOpaxkeHne Ha aucrerdepckoM myHKTe (/1) cocTosHMS M MOJOKEHHS OCHOBHBIX 3JIEMEHTOB
CHCTEMBI JJIEKTpOCHa0KeHMs 1 nepenady Ha JI1 npeaynpenTensHbIX U aBapuiHBIX CHTHAJIOB;

- BO3MOKHOCTb OIIEPATUBHOIO YIPAaBJIEHUS CUCTEMOI];

- yCTaHOBJICHNE HanboJIee palOHAIBHBIX 3KCIUTyaTallMOHHBIX PEKUMOB,;

- CKOPEHIIYIO JIOKAJIU3AIUIO MOCIEACTBUN aBapuii;

- COKpAIIIeHHE KOJIMYeCcTBa O0CITY)KUBAIOIIETO ITePCOHAIa,;

- cbop u nepenavdy HH(GOPMAINH B CHCTEMY aBTOMAaTH3UPOBAHHOTO yUeTa INEKTPOIHEPTHH.

11.5. Teneynpasnenue (TY) cnenayeT oCymeCTBISTh:

- BBIKJTIOYATEISIMH Ha MUTAIONINX JIMHISAX W JIMHUSAX CBSI3U MPH HEOOXOIUMOCTH YacThIX (3 pasa B
CYTKH ¥ 00Jiee) ONepaTUBHBIX BKIIOUEHUSX;

- BBOJIHBIMH ¥ CEKIIMOHHBIMH BBIKJIFOUATEISIMHU TTOJICTAHIMH 1TpH oTcyTcTBHH ABP;

- BBIKJIIOUATEISIMU HA JIMHUSX, MUTAIOMINX CEKIMHU IIMH ¢ 3ekTponpueMHukamu |1l kareropuuy;

- BBIKJIIOYATENISIMM Ha JIMHMAX, MHUTAIOIIUX AJICKTPONPUEMHHUKH 3HAYMTEIbHOM MOIHOCTH, €CIH
NPUHATO pEHIEHHE O IeJecO00pa3sHOCTH HX OTKIIOYEHHS! B Yachl MaKCHUMaIbHBIX Harpysok
9HEProCUCTEMBI B IIEJISIX PETYIMPOBAHUS JIEKTPONIOTPEOICHNSI.



11.6. Tenecurnanmzamus (TC) nomkHA yKa3bIBaTh COCTOSIHUE!

- BCEX TENEYIPABIIEMBIX O0BEKTOB;

- BBOJHBIX, CEKIMOHHBIX, NIMHOCOCAWHHUTENBHBIX M OOXOAHBIX BBIKJIIOYATETICH IOACTAHIMNA
HPEANPUITHS;

- BBIKJIIIOYATENIeH, MUTAIOIUX SJEKTPOIPUEMHHUKH 3HAUUTEIBHON MOIIHOCTH U OTBETCTBEHHBIE
MEXaHU3MBI, arperaThl, TEXHOJIOTUIECKHE JINHUM;

- TpaHc(OpMaTOPOB C BHICIINM HarpspbkeHueM 35 kB u Bblie;

- OTIenuTeNel Ha BBOJaxX HamnpsbkeHueM 35 kB u Baie.

Kpome Toro, xak mpaBwio, [OOKHBI IPEAYCMAaTPUBATHCS  CIEAYIOIIME CUTHAlbl C
KoHTpompyemoro myHkra (KII):

a) obmmii curHan ¢ kaxaoro KIT:

00 aBapuitHOM OTKIIIOYEHHUH JTFO00TO BBIKITIOYATEIIS,

0 3aMBIKaHHMH Ha 3€MJIIO B CETSAX BBICOKOTO HAMPSDKEHUS Ka)XKJOH MMOJCTaHIINY;

o HeucrpaBHOcTAX Ha KII, B TOM umcie O HENOIMYCTHMOM H3MCHCHHH TEMIEpaTypsl B
OTaIIMBAaEMbIX ITOMEIICHMAX, 3aMBIKAHMM Ha 3€MJII0 M HCUYC3HOBEHHM HANPSDKEHHA B IEILIX
OIEpaTHBHOTO TOKA, TIOBPEXCHUH B 1IEIISIX TpaHC(HOpMATOPOB HANPSIKEHHUS, TIEPEKIIOUCHUN TUTAHHS
Henel TeeMeXaHUKH Ha pe3epBHBIA UCTOUHUK U T. IL.;

0) o neucnpasHocTH Tpanchopmaropos ['TIII, [1I'B, kpynmHbIX peoOpa3oBaTeNbHBIX arperaTos;

B) O BOSHMKHOBEHMH T0kapa (mosBiaeHuu apiMa) Ha KII.

11.7. Tenenzmepenns (TH) nomkHbI 0TOOpakaTh:

- 3HAYEHHUS HANpsOUKCHUH Ha MUTAIOUIUX JIMHMUAX, APYTMX HMCTOYHHUKOB MUTAHUSA U Ha COOPHBIX
IIFHAX MMOJICTAaHINH 6 KB u BEIIIE;

- 3Ha4YCHUs] TOKOB M MOIIHOCTEH B TOYKAX CETH, MO3BOJISIONINE OCYIIECTBISATh CHCTEMAaTHUCCKUN
KOHTPOJIb TEXHOJIOTHIECKOTO IIpoIecca 1 000pyA0BaHU, CyJUTh O IIEPETOKAaX aKTUBHOM, PEaKTHBHON
Y TTOJTHOM MOIIIHOCTH B CHCTEME 3JIEKTPOCHA0KEHHS B HOPMAJIBHOM U ITOCIICaBapHIHOM PEXUMAX;

- 3HAUCHMS TTOKA3aTelNIeil KauecTBa 3JIEKTPOIHEPTUH B pacyETHOHN TOYKE M, IPH HEOOXOIMMOCTH, B
OTJENBHBIX y3/ax MUTaHUS.

11.8. IlpeoGpazoBaHue H3MEpPAEMBIX 3JIEKTPHUECKUX BEIMYUH (HANpsDKEHUS, TOKAa, MOIIHOCTH,
YacTOThl) B YHHU(UMIMPOBAaHHBIH BBIXOAHOW CHUTHAJl CJIEAYEeT OCYIIECTBIATH C OMOUIBIO
M3MEPUTENIFHBIX TIpeoOpa3oBaTenel pa3IUuHOrO Ha3HaueHUs. [IpruMeHeHWe Ha MPOMBIIUIEHHBIX
MPEANPHUATHAX HU3MEPUTENbHO-BRIYUCIUTEIbHBIX KOMIUIEKCOB M HWH(OPMALMOHHBIX H3MEPHUTEIBHBIX
CHUCTEM JIOJKHO OBITH 000OCHOBAHO B MPOEKTE.

11.9. [lns perucTpalMyi H3MEHSIOMMXCS BO BPEMEHM JJIEKTPHUECKHX MPOLECCOB CIIENyeT
NPUMEHSTh CaMONMUIYIIME B TOM 4HCIE ObICTPOJCHCTBYIOIINE, IPUOOPHI, CBETOJIYYEBBIE U
3JIEKTPOHHBIE OCIMILIOTPadbl, MATHUTOTPAQBI.

11.10. Ilpu nNpPOEKTUPOBAHUU JAHUCIETYEPCKOrO IIUTA U MYJbTa, ONPEACIICHUH pa3MepoB
JIMCTIETYEPCKOTO MOMEIIECHUS CIIEAYET YUUTHIBATh BOSMOXKHOE Pa3BUTHE CHCTEMBI 3JIEKTPOCHAOKEHHUSL.

11.11. MHeMocxeMa AUCHETYEPCKOTO MHTa U 00beM HH(MDOPMAIHH, OTPAKAIOMICHCS Ha AUCIUICSX,
JIOJDKHBI, KaK TPaBHIIO, MOKa3bIBaTh Bce CBs3M 6-10 kB M BhIIIe MEXIy HMOACTAHIMSIMHM, ITyHKTaAMH
IpreMa 3JIeKTPOIHEPTHH U JPYTUMH HUCTOYHHKAMM NMUTAaHMA. BBIKIIOYaTe M W JpyTHe anmapartsl, He
BKJIIOYEHHBIE B 00BEM TeJIeMEXaHHU3aIllMH, MOTYT OTPa)kaThCsl HA MHEMOCXEME C ITOMOIIBI0 CHMBOJIOB,
MePeCTaBIAEMBIX BPYIHYIO.

11.12. Ha »HeproeMKHx MpPOMBIIUICHHBIX MPEINPUATHAX PEKOMEHIYeTCs MpeaycMaTpUBaTh
ABTOMATH3HPOBAHHBIN yUET AJIEKTPOIHEPTUH B LEIAX:

- OIIpeeNeHNs] KOJMYECTBA 3JIEKTPOIHEPTHH, OIy4aeMOW IIPEJIPHATHEM OT SHEProcHadKarouen
OpraHu3alINy;

- (pukcupoBaHMS NOIYYacOBOr0 MAaKCUMyMa Harpy3KH B Yachl MAaKCUMAaJIbHBIX W MHHHMAJIBHBIX
Harpy30K 3HEproCUCTEMBI;

- IPOU3BOJICTBA BHYTPU3aBOICKOI0 MEXKIIEXOBOTO PacyeTa 3a 3JIEKTPOIHEPTHIO;

- OCYHISCTBICHHWS KOHTPOJIA 3a TOTpeOJieHMeM W BBIPA0OTKOW pEaKTHBHON DJHEPTUU IO
MPEANPHUATHIO B IIETIOM U OTAEIBHBIM MOTPEOUTEISIM 3HAYUTEITHHON MOIITHOCTH;

- OTIpe/IETICHNS CPEAHEB3BEIICHHOT0 KOA(P(PHUIINEHTa MOIITHOCTH.

CucteMbl ydeTra OJJIEKTPO’HEPTMH Ha TPOMBINUICHHBIX MPEAUPUATHAX JOJDKHBI OTBEYATh
TpeboBanusaM 1i1.1.5 TTYD "VYuer anekrposneprun'.

11.13. ABroMaTwueckuii KOHTPOJIb W30JLIIMH, MACHCTBYIOIIMA HA CHUTHAI TPH CHIDKCHHU
COTIPOTHUBJIEHUSI U30JISILIUM HUXKE HOPMUPYEMOIO YPOBHS, JOJDKEH BBINOJIHATHCS B CETSIX NEPEMEHHOTO
TOKa HampsbkeHWeM Bellle 1 kB ¢ m3ommpoBaHHON WM 3a3eMIIEHHOM yepe3 Ayroracsimuil peakTop
HEUTpasblo, B CETAX MEPEMEHHOr0 Toka 10 1 kB ¢ u30mupoBaHHON HEMTpaIbio U B CETAX MOCTOSIHHOTO
TOKA ¢ U30JUPOBAHHBIMU TOTIOCAMU WU C U30JUPOBAHHON CpeHEN TOUKOM.

11.14. JIns pukcanmy aBapuiiHBIX PEXKUMOB U MOCIEAYIOIIET0 UX aHaiau3a Ha nojcranuusax 110 kB



M BBIIE PEKOMEHAYETCS MpeAycMaTpHBaTh YCTAHOBKY aBTOMATHUECKHX oOcHuuIorpadgoB u
CaMOIUIIYIIX TPUOOPOB € YCKOPEHHOM 3amuchio MpH aBapwsax, a Mg kpynHerx YPII m TTIIT -
CHCTEMY IHarHOCTHKH HeHcIpaBHOCTEH B cocTaBe ACY -311eKTpo.

11.15. Cucrema ynpaBieHue, U3MEPEHHs U CUTHAJIM3aLUK Ha MOJCTaHIIUH JOJDKHA 00eCreYnBaTh:

6e3011M00YHOE M PALlMOHATILHOE BEICHHUE SKCILTyaTallnuy;

KOHTPOJIb PeXHMa paboThI 3JIEKTPOOOOPYI0BAaHHS I OCHOBHBIX TEXHOJIOTHYECKUX arperaTos;

OBICTPYIO OPHEHTHPOBKY 00CITYKHBAIOILET0 NepCOHaa IPH aBapUIHBIX PeXUMaXx.

Ha TeneMexaHM3MpOBaHHBIX M aBTOMAaTHU3MPOBAHHBIX OOBEKTaX 3JEKTPOCHAOXKEHHUsS] HEOOXOAUMO
IpeaycMaTpUBaTh MECTHOE yIpaBlIeHHE AJI1 OCMOTPA U PEBU3UU IEKTPOOOOPYI0BAHUS.

11.16. Yrpasienue 351eKTpooOopya0BaHHEM MTOCTAHIIIH TPOU3BOTUTCS:

- CO IHTa YIpaBIeHU OOMICTIOICTAHIIMOHHOTO MyHKTa ynpasienus (OITY);

- U3 pacIpeneNuTeIbHBIX yeTpoicTB 6-10 kB (13 Kopumopa ymnpasieHus);

- 13 mKagoB HAPYKHOU YCTAaHOBKH Ha Teppuropuu OPY.

3nanme OIIY (otmenmpHOEe wim cOnokupoBanHoe ¢ 3PY 6-10 kB) cmemyer coopyxats Ha
MOACTaHIUAX:

- U1 KOTOPBIX TpebyeTcs MOCTOSHHOE AEKYPCTBO MEPCOHANA Ha LITUTE YIIPABICHUS;

- ¢ 3PVY-35 kB u Bhite;

- IIpU HEOOXOAMMOCTH yCTAaHOBKH yCTPOMHCTB 3amuThl BJI, 6I0KOB MUTAaHUS, BBIIPIMUTEIbHBIX U
JPYTHX YCTPOMCTB, HE pa3MellaeMbIX B IIKa(ax Hapy>KHOIM YyCTAaHOBKH.

Ha ocranpabix mojctannusax 3nanus OIIY He coopykaloTcs, NMaHETH YHPaBICHHUS W 3aIlUTHI
JIOJDKHBI pa3MeIaThes B MKadax Hapy)KHOW YCTaHOBKM Ha TEPPUTOPHHU ITOACTAHIUH.

11.17. Penetinas 3amura u aBTomatuka (P3A) moacraHmuii mpOMBIIIICHHBIX IPEAPUATHI TOTDKHA
OBITh cornmacoBaHa ¢ ycrpoiictBaMmu P3A  cucTeMBl BHEIIHEro AIeKTpocHaOkeHus. Bribop
NPUHAMAaEMBIX BHIOB P3A 1OKEH BBINONHATHCA B COOTBETCTBHM C TEXHHYECKUMH YCIOBHSIMH Ha
MpUCOETUHEHHE, BBIJAHHBIMH ~ JHEProcHaOXKaroIeH  OpraHu3aIeH, u  TpeOOBaHHUAMHU
cootBercTByromux rmaB [1VD. Ilpu mpoektupoBanmu P3A pekoMeHOyeTCsl YUHTHIBATH Pa3padOTKU
CHENMATU3UPOBAHHBIX INEKTPOTEXHUUECKUX MPOEKTHBIX M HAayYHO-HUCCIEAOBATEIbCKIUX HHCTUTYTOB,
Kacaroluecs: BLI0opa U pacyeToB ycTaBok P3A.

Jia moacTaHIMN TMPOMBINUICHHBIX TNPEANPUATHH PEKOMEHIYeTCsl MPHUMEHSITh KOMILJICKTHbIC
ycrpoiictBa P3A, BeIOIHEHHBIE HA HHTETPAJIBHBIX MUKPOCXEMaXx.

11.1.8. Ha mopcraHuusax MPOMBIIMIJICHHBIX MPEINPUATHH MOTYT MpeaycMaTpUBaThCs ClEAYIOIINe
BUJIBI aBTOMAaTHYECKUX YCTPONCTB:

- aBTOMAaTHYeCKOe BKIIOUCHHE pe3epBHOro nuranus (ABP) Ha ceKIMOHHBIX BBIKIIIOYATENSAX BCEX
pacrpeneuTeNbHBIX YCTpoiicTB 6-10 kB w BhIme Tpu pas3nenbHOW padoTe CeKIuii, Ha CTOpPOHE
HH3IIEro HanpspkeHus nexoBbix TII mpu nurannum snekrponpreMHukoB | u |l kareropuii. [Ipn sTom
JOJDKeH obecrnieanBaThes 3anpeT ABP npu KOpoTknX 3aMbIKaHHSAX Ha MIMHAX;

- aBTOMaTtm4yeckoe moBTOopHOE BKioueHHe (AIIB) Bo3mymHex nuaUH, muH 110 kB u BhIIIE C
BO3MOXKHOCTBIO aBTOMAaTHYE€CKOI'O0 BOCCTAHOBJIEHHUSI OABApPUMHOM CXeMbl MOJACTAaHIMH, WHH 6-35 kB
JUISl OTHOTPaHC(OPMATOPHBIX MMOJICTAHIINI;

- OCYUIECTBIISIFOIIIIE aBTOMATH4YECKOe BOCCTAHOBIICHUE MUTAHMUS TIOTpEOUTENeH MOCIIe JIMKBUAAINN
aBapUU WU OTKIIOUEHHS aBapUHHOIO y4yacTKa CETH ITyTeM BKIIOUEHHS Pe3epBHOTO 000pyIOBaHUSA U
CBsI3eH, PECUHXPOHU3AIIMN CHHXPOHHOT'O 3JIEKTPOIBUTATENS U T. 1.

- OCYIIECTBIIAIONIME AaBTOMATHYECKOE  OTHENCHHWE  AJIEKTPOCTAHIMM  NPEIANpPUSATHA  OT
SHEPrOCUCTEMBI IIPU ABAPUIHOM CHUXKEHUH YacTOTHI B PE3yIbTaTe CUCTEMHBIX aBapHii;

- ocymiecTBIsIIoIne OecriepeOoiHOe MUTaHue HIEKTPONPHEMHHIKOB 0000 rpynmnsl | kareropum;

- aBTOMaTHueckas yactoTHas pasrpyska (AYP), oTkmouatomas snekrpornpueMuuku |1l xareropun
1o neiicteus AlIB;

- aBTOMaTU4YeCKoe ynpasiieHue cpeacrsamu KPM;

- aBTOMaTHYECKOE PETYJIMPOBAHUE HAINPSKEHUS 110]] Harpy3Koi TpaHCc(hOpMaToOpOB;

- OCYIIECTBISIOMINE yTpaBiieHHe paboToil BCIIOMOTAaTeNbHBIX YCTPOHCTB (00OTpPEB MPHUBOIOB
BBIKJTIOUATeNel, paszpenuautenert, mkadpoB KPY, BkIoueHHE © OTKIIOYEHHE OXJIKIAOIIMX
YCTPONCTB TpaHC(HOPMATOPOB, CUCTEMBI ITOKAPOTYIICHUS U JP.).

11.19. Ha moacTaHIIUSAX MOXKET BBITIOMHATHCSI CUTHAIM3AIHUS B CIIEAYIONEM 00beMe:

- CBETOBAs CUTHAJIN3AIUS TTOJIOKEHHSI OOBEKTOB C TUCTAHIIMOHHBIM YIIPABICHHEM;

- MHAMBHyalbHAsl CBETOBAs CUTHAIHM3AINS aBAPUITHOTO OTKITIOUCHHS (aBapHilHas CUTHAIN3AIN);

- TpenynpeauTeNbHAs ~CUTHAJIM3alUsl OTKIOHEHHS OT HOPMAJIBHOTO peXuma paboTsl
3JIEeKTPOoOOOPYAOBaHUS U HAPYIICHNSI HCIIPABHOCTH LIENIEH yIpaBIeHHs;

- LEHTpaJIbHasl 3BYKOBas CUTHaIIM3auus, o0ecrieunBaroias NpuBJIcUeHUE BHUMAHU IIepcoHala npu
JICHCTBUU NMPEAYNPEIUTENBHON U aBApUHHON CUTHATU3ALINY.

IIpu orcyrctBuu OIlY mnaHens cuUrHanM3alUU ycTaHaBiIuMBaeTca B nomemenuu PY 6-10 kB, a



CHUTHAJIBI TPEAYNPEIUTEIPHON U aBapUHHOM CUTHAIM3AIMH BBIBOIATCS K IKYPHOMY IIEPCOHAIY.

11.20. ITocTosHHBII ONEpaTHBHEII TOK, B OCHOBHOM, CIIEIYET IIPHIMEHSTH:

Ha TTOJICTAHIUAX C BRICIINM HampspkeHneM 330 kB;

Ha noacraniusx 110-220 kB co cOOpHBIMY IIMHAMY 3THX HaINpPsHKSHUI;

Ha noactanuusx 35-220 kB ¢ BO3AyIIHBIME BBIKITIOUATEISIMU;

Ha mojactannuax 110-220 kB ¢ uncinom macisubix Beikaouareneii 110 wiu 220 kB tpu u Oornee.

11.21. IlepemeHHBIIT ONIEPaTUBHBIN TOK CJIEAYET, B OCHOBHOM, IIPUMEHATH Ha MoAcTaHiusx 35/6-10
KB ¢ macinsubpIMU BeIKIIOYareasMu 35 kB, Ha moxcrannusx 35-220/6-10 u 110-220/35/6-10 kB 6e3
BBIKJIIOUaTeIeil Ha CTOPOHE BBICHIETO HANpsDKEHMs, Koraa BeikiIodarenu 6-10- 35 kB ocHaieHsr
NpYKUHHBIME TpuBomamu. [Ipm ocHameHwn BoIkIrouateneii 6-10- 35 kB amekTpoMarHUTHBIMHU
NPUBOAAMH HA YKA3aHHBIX IIOJCTAHIMAX CIEAYET MPUMEHITh BBINPSIMIICHHBIH OINCPAaTHBHBINA TOK.
Taroke pekOMeHIyeTcs ero mpuMeHeHrne Ha moacTaHnusax 110-220 kB ¢ ManpIM 9HCIOM MAaCISTHBIX
BeIKItogareneit 110 nnm 220 xB.

11.22. Beibop Trma npuBOa BEIKIIOYaTENe HampspkeHneM 6-10 kB HEoOX0IuMMO MPOM3BOAUTH C
Y4ETOM KOMMYTAI[HOHHONH CIIOCOOHOCTH TMOCIIEAHUX, 3HAYECHHS TOKAa KOPOTKOTO 3aMBIKaHUS H
BBIJICPXKKH BPEMEHHU pelIeHHON 3alUThl B JaHHOW TOYKE CETH, CTETIEHH OTBETCTBEHHOCTH IMHUTAEMBIX
AIIEKTPONPUEMHHUKOB M PEKUMOB UX pabOTHI.

11.23. Ha nmoacTaHIMAX NPOMBIIITICHHBIX MPEAIPUATHA MOXKET NPUMEHATHCS CMEIIaHHAs CUCTeMa
ONEpPaTUBHOIO TOKa (OJHOBPEMEHHOE HCIIOJIB30BAaHME B PpA3HBIX COYETAHUSX IOCTOSHHOTO,
MEPEMEHHOTO0, BBIIPSIMIICHHOTO TOKa). BBIOOp cHCTeMBbI omepaTHBHOTO TOKa CiieyeT 0OOCHOBBIBAThH B
MIPOEKTE.

11.24. Ha mnoxacranmusx 110-330 kB ¢ 1DocTrossHHBIM — OmepaTHBHBIM TOKOM  JOJDKHA
yCTaHaBJIMBaThCS OIHA aKKyMylsTopHas Oatapes 220 kB, kak mpasmio, tTuna CK, 6e3 31eMeHTHOTO
KOMMYyTaTopa, paboTaromnias B peKHMe HNOCTOSIHHOTO noazapsina. [Ipyn mpoekTHpoBaHHH HEOOXOANMO
OTIPEETATh KAaTETOPUIO MOMEIICHUS! aKKyMYJISITOpHOH OaTapen MO B3pBIBONOXKAPHOH OMACHOCTH H
KJIacC B3pHIBOOIIACHOH 30HEHI [23]. PekoMeHmyeTcs, ecir nMeeTcs BO3MOKHOCTh, B3aMEH Oatapeid Thma
CK ycTaHaBIMBaTh 3aKpBIThIE HUKEb-KaJMHUEBbIE aKKyMYJISITOPHBIE OaTapeu.

11.25. Jlns BbIOpAMIEHUS TEPEMEHHOTO TOKa CleAyeT HCIOJIb30BaTh OJIOKM MUTAHUS
CTaOWIN3MPOBAaHHBIE W  HECTAOMIM3HPOBAHHBIC, CHJIOBBIE BBIIPAMUTENBHBIC YCTPOWCTBA C
MHJIyKTUBHBIM HaKOIMTEJIEM WU Oe3 HeTo.

12. Hpoxﬂazuca BHELCXOBbIX 3JICKTPUYCCKUX ceTeil

12.1. Tlo TeppUTOpHHU NPOMBIIIEHHBIX TPEANPUSATHH MOTYT OBITH MIPOJIOKEHBI BO3IyIITHbIE JTMHHUH,
TOKOTIPOBO/IbI, KaOENbHBIC JTMHUH B Ha/I3EMHBIX M ITOJ3EMHBIX KaOEIbHBIX COOPYKEHHSX, B 3eMII€, 110
CTEHaM 3aHUI U COOPYKEHHUH, Ha TEXHOIOTMYECKHX ICTaKalax.

12.2. Brpibop cmocoba BHENEXOBOH KaHANHM3AUWUU U SHEPTOEMKHX IIPOU3BOJCTB CICIyeT
HNPOU3BOJUTh HA OCHOBAHMU TEXHUKO-)KOHOMHMYECKHX pPACUETOB CONOCTAaBUMBIX BAPUAHTOB I10
MUHHMYMY IPHUBEJCHHBIX 3aTpaT C Y4e€TOM TPYZ03aTpaT IMpPHU INPOU3BOACTBE IEKTPOMOHTAKHBIX
pabot. IIpu comocTaBiIeHHN BapHaHTOB HEOOXOIMMO YYHTHIBaTH (aKTOPHI HAJEKHOCTH M yA00CTBa
IKCILTyaTaluu (PEMOHTOCIIOCOOHOCTD, AOTIOJIHUTENbHAS POKJIaJIKa JIMHUN), CTENIeHb 3arps3HEHHOCTH
BO3AyXa, IPYHTa, IUIOTHOCTh 3aCTPOMKHM HPOMIUIONIAIKH, YPOBEHb TPYHTOBBIX BOJ, pPa3MEILICHUE
TEXHOJIOTHYECKUX, TPAHCIOPTHBIX M APYIHMX KOMMYHHUKAIMH, TpeOOBaHMS MOKapHOI 06e30macHOCTH,
HNEePCHEKTUBY PA3BUTHUS CETH.

12.3. 30HBI pa3MeLIeHHs DJIEKTPUUECKUX CceTell Ha NPOMIUIOMIAJKE HPEANPUITHS JOJDKHEI
COTJIACOBBIBATHLCS C Pa3pab0TYMKOM I'eHEepaIbHOTO TUIaHA.

12.4. Jlna SHEpProeMKux MpeanpHATHH cxeMbl TiIyookux BBojgoB 110-220 kB ™oryTr ObITH
OCYIIECTBJICHBI IPUMEHEHHUEM BO3IYIIHBIX M KaOenbHbIX JuHUHA 110 mmm 220 kB, cxemsbl riyOGokux
BB0210B 330 kB npumenenuem BJI-330 xB.

12.4.1. Tlpumenenue BJI nienecooOpa3Ho Mpy HEBBICOKOM TIIOTHOCTH 3aCTPOUKH MPOMITIONMAAKH. B
LEeJsAX CHWXKeHusd oruyxaaemod noja BJI muomaam pomyckaercss npoxoxiaeHue BJI Ham Bcemu
HECTOpPaeMbIMH 3IaHUSAMH U COOPYKEHHSMH, 332 HCKIIOYCHHEM B3PBIBOOMACHBIX YCTaHOBOK. llpm
BbIOOpE BBICOTHI ortop BJI 10omkHAa yYUTRIBATHCS BOSMOXKHOCTB IIPOKJIAAKH B OYAyIIeM MO TPOBOIaMHU
BJI TpyGompoBoaoB, TPaHCHOPTHBIX M APYTUX KOMMYHHUKaluii. B 0OOCHOBAHHBIX CIIydasX MOXET
OKa3aThCs 11e71eCO00Pa3HBIM ITPUMEHEHHE CIIEHAIBHBIX OTIOP B IENAX YBEIWICHUS JJIHHBI IPOJIETOB.

12.4.2. Tlpu BBICOKOH IUIOTHOCTH 3aCTPOMKH NPEANPHUATUS PEKOMEHIYETCSl MPUMEHSTh CyXue
kabemn 110-220 kB ¢ mulactMaccoBoi M30JIIMEH, NPOKIAIbIBAEMBIE B OTKPBITHIX KaOEIbHBIX
coopykeHHsX (kaOesbHas O5CTakaja, YacTHYHO 3aKpbITas KaOejbHAas rajepes, B TOM 4YHCIE H
pa3MellleHHass Ha TeXHoJormueckor scrakane). [Ipoknanka kabeneit 110-220 kB ¢ mmactmaccoBoi
M30JSIIMEH B 3aKPBITHIX KaOEJIBbHBIX COOPYKEHUSX (TOHHENSX, MOJHOCTBHIO 3aKPBITHIX KaOEIbHBIX



rajepesx) MOXET HPOU3BOIUTHCS TOIBKO B CIIydae HEBO3MOXXHOCTH WX TNPOKIAIKH B OTKPBITHIX
KaOEeNbHBIX COOPYKEHHAX.

12.4.3. MacnonamnomHeHHbIe Kabemnn Hu3koro faasieHus 110-220 kB MoryT OBITh IPUMEHEHHI MPH
HEBO3MOKHOCTH TOJIy4€HHs IUIACTMAcCOBBIX KalOeied. MacioHarmojJHeHHble Ka0elu HHU3KOTo
JIaBJICHUS] MOTYT MPOKJIAbIBAThCS B JIOTKAX B 3eMJle, B TPAHIIEAX, KaHaJlaX, HIDKE 30HBI IPOMEP3aHus
(~1,5 M), ¢ YCTPOUCTBOM CIIEIHATBHBIX KOJOIEB it MydT. [IpoKiIaika MacIOHaNOHEHHbBIX Kabereit
B TOHHEJISIX HE MOXKET OBITh PEKOMEH/I0BaHa BBHY €€ BeChbMa 3HAUUTEIbHONH CTOUMOCTH.

12.4.4. TIo Mepe OCBOEHUS 3NEKTPONPOMBIIIICHHOCTEI0 TOKONPoBoJoB a0 330 kB ¢ anerasosoif
M30JSIIMEH PEKOMEH/IYeTCsl MX MPHUMEHEHHE ISl CXEM TJIyOOKMX BBOJOB IPH BBICOKOW IUIOTHOCTH
3aCTPONKHU NMPOMIUIOIAAKY U HATTMUUH arpeCCUBHOM OKpY KaroIIel cpeabl.

12.5. Tlpu uenecooOpa3HOCTH paclpeleieHHs JJISKTPOIHEpPTurM Ha HampshkeHusx 6-10 kB mo
MPOMIUIONIAKE JHEPTOEMKOr0 MPOMBIIUIEHHOTO TPEANPHUATHS CIEOYeT IPHUMEHATh OTKPBITO
MPOJIOKEHHBIE TOKOIPOBOABI C CHMMETPHYHBIM PACIIONIOKECHUEM (Da3 CIEAYIONNX KOHCTPYKTHBHBIX
UCTIOJIHEHUI:

- )ECTKHUH TOABECHOH ¢ TpyOUIaThIMK MINHAMH U TTOIBECHBIMU H30JIITOPAMH;

- THOKHI C pacIIEIICHHBIMH ITPOBOAAMH;

- KOMIUIEKTHBIH 3akpbIThiid THa T3K-10.

12.5.1. nsa cuctem kaHanuzauud 6-10 kB HpOMBIMIJICHHBIX NPEANPUATHH pEeKOMEHIyeTcs
NPUMEHSTb, KaK MPaBUIIO, )KECTKUE TOKOIPOBOJBI C TPYOUaThIMU IIMHAMH U3 aJIOMHUHHEBOTO CILIaBa
AJ131. ToxonpoBoxsl pa3pabOTaHbl B WCIOJHEHUSX JJIs HApY>KHOM M BHYTPEHHEH YCTaHOBKM MpH
HOpPMaJbHOM cpele W B HCIONHEHHM M Hapy)KHOW YCTaHOBKM JUIS HPEANPHITHH C CHUIBHO
3arps3HeHHON cpenod. JKecTkue TOKOIPOBOJBI HE PEKOMEHAYETCS MPOKIaIbIBaTh B TOHHENIAX U B
MOJTHOCTBIO 3AKPBITBIX Tajepesx H3-3a 3HAUMTENbHOTO YBEJIMUYCHHS KalUTaNbHBIX 3arpar. [lpnm
MPUMEHEHNH JKECTKHX TOKOIIPOBOAOB CIIEIYeT IOJIb30BATHCS pa3pab0TaHHBIMU THIIOBBIMU MPOEKTaMHU
y3JI0B U JeTaleil.

12.5.2. Tubkue TOKOMPOBOABI PEKOMEHIYETCS NPUMEHATh TPH HATUYAH OJHOBPEMEHHO
crenyronmx (akTopoB: HECTECHEHHOH IITIAHUPOBKHM NPEANPUATHS, IO3BOJSIONICH HE YYHTHIBATbH
YCIOBHYIO CTOMMOCTHh OTYY)XIA€MOH TI0Jl THOKHH TOKONPOBOA TEPPUTOPHH, W MHHHMAJIbHOTO
KOJIMYECTBA (10 NBYX-TpeX Ha 1 KM) yIJIOB TOBOPOTA TPACCHI.

12.5.3. KommnekTHble 3akpbiThie ToKompoBoabl T3K-10 He pexoMeHayeTcs NpOKIIaIbIBaTh IO
TEPPUTOPUU TPOMBIIUIEHHBIX MPEINPUATHA H3-32 3HAYMTENBHBIX 3aTpaT M MO  YCIOBUSAM
skciutyatarui. Tokonposoxa T3K-10 cnenyer npuMeHsTh Ha BBOAAX HE3HAUUTENBHON JTMHBI (TTOpSAAKa
50 M) ot TpaHCcPOpPMATOPOB O paCTIPEAETUTENLHBIX YCTPOUCTB 6-10 kB, a Takke NMpu OIMHOBKE
3JIEKTPOYCTAaHOBOK BHYTPH 3JIaHHH.

12.5.4. CedeHue TOKOIIPOBOJIA CIIEAYET BEIOMPATh MO 3KOHOMHYECCKOH IUIOTHOCTH TOKA, 3HAYCHHE
KOTOpPOH OIpeseNseTcs PacuyeToM Jull HOPMAJIBHOTO PEXMMa IPH IPOEKTUPOBAHUHM KOHKPETHOTO
o0bekTa. BriOpaHHOE cedeHne TOKONPOBOAA CIIEAYET MPOBEPUTH Ha HArpeB TOKOM IOCIE€aBApUHHOTO
pexuMa.

12.5.5. Tlpn BBIOOpPE TOKONPOBOJA, IPOKJIAABIBAEMOTO IO TEPPUTOPUH TPEITPHATHS, CIEIyeT
YYUTBIBaTh CTOUMOCTH OTUYXKIAeMOH TepPUTOPUH. MOXKHO IPUHUMATh, YTO OTUYKICHHUE TEPPUTOPUHI
MOJT KECTKUI TOKOTPOBOJ cocTaBisieT 10 M, moa ruOkuii TOKOmpoBo - 18 M.

12.6. Tlpu HeoOXOOUMOCTH TMepenaddl 3HAYMTEIHLHOW MOIIHOCTH Ha HampsbkeHuu 35 kB
pEeKOMEeHAyeTCs NPUMEHATh JXKECTKMH TokompoBox 35 kB moaBecHO ¢ TpyOuyaThIMH IIMHAMH U
MTOJIBECHBIMH U30JIAITOPAMH.

12.7. BHenexoBbIe KaOenbHBIE CETH HANpsDKeHHEM 10 35 kB ciexyer, kak mpaBuilo, MPOKJIaAbIBaTh
OTKpPBHITO B HAJ3EMHBIX COOPY)XEHMSX: Ha TEXHOJIOTMYECKHX M KaOEeNbHBIX 3CTakajgax, B KaOeIbHBIX
YACTUYHO 3aKPBITBIX rajnepesx.

12.7.1. Tlpoknanka kabenell Ha TEXHOJOTMYECKMX JCTAKalax, B TOM 4YHCJIE Ha 3CTAaKaaax C
TpyOompoBosamu ¢ roprounmu razamu u JIBJXK, Moxker ocymiecTBIATECS JMOO Ha IOJBECHBIX
KaOeNbHBIX KOHCTPYKIMSX MM CaMOCTOSITENIBHBIX KPOHIITEHHAX MpH KosimuecTBe kabeneit 1o 30, He
cunTas kabened COOCTBEHHBIX HYXI, JIN0O, IpU OoJbIIeM Yrcie kaldened, Ha KaOeIbHBIX 3CTaKalax
WIIA B YaCTUYHO 3aKPBITHIX KaOGNBHBIX TalepesiX, COOPYKEHHBIX Ha TEXHOJIOTHYECKHUX dcTakanax. [Ipu
MpoKiTagKe Kabenel Ha TOABECHBIX KOHCTPYKIMSAX WM KPOHIITEHHAX PacCTOSHUE OT TPyOOIpOBOIOB
JIOJKHO OBITH HE MeHee 0,5 M, HeOpOHUPOBAaHHBIE KaOENN JTOJKHBI OBITh 3AIUIICHB OT MEXaHHY €CKUX
Bo3xericTBui. Kabenmn, mpokiagsiBaeMble Ha JCTakagaXx M Tramepesx, CileayeT NpUHIMAaTh
HeOpoHUpOBaHHBIMU. [Ipy pacrmonokeHMH KaOeNbHBIX 3CTakaj M rajeped Ha TEXHOJOTHYECKOH
acrakase ¢ TpybompoBojamu c¢ roprounMu razamu u  JIBXX OMKHBI  OBITH  BBINOJTHEHBI
MPOTUBOIOXKAPHBIE MEPOIPUATHUS (OTrPaXAAIOIINE TOPU3OHTAIbHbBIE UM BEPTUKAIbHBIE KOHCTPYKIUI
c or”ecroiikoctblo He MeHee 0,75 u). Kpemnenue kaOenbHBIX M JAPYTMX KOHCTPYKLMH
HEMOCPEJCTBEHHO K TpPyOONpoBOjaM HeE JOIycKaeTcsi. BO3MOMKHOCTh NpOKJIaIKu Kabened mo



TEXHUIECKUM 3CTaKaaaM JIOJDKHA COTTIACOBBIBATHCS C TEXHOJIOTAMH.

12.7.2. TIpu OTCYTCTBUM HIN HEBO3MOXKHOCTH HCIIONIE30BAaHUS TEXHOJIIOTHYECKUX ICTaKaa Kabemn
PEKOMEHAYETCs IPOKJIAABIBATh HAa HEMPOXOAHBIX KaOEIbHBIX 3CTAaKaJax MpPH KOJIWYECTBE Kabenei 1o
20-30 wnu Ha MPOXOMHBIX KAOENBHBIX ACTAKa/JaX M B YACTUYHO 3aKPBITHIX KaOENBHBIX Trajepesx Mpu
KonyecTBe kabenei cebie 30-40. Kabenu, npokianpiBaeMble Ha KaOEIbHBIX ICTAKa/1aX U B rajepesx,
clie/lyeT NpUHUMaTh HeOpPOHUPOBAHHBIMH.

IIpn npoknanke kabeneil Ha BbICOTE OT YpOBHS 3emun Ooiee 4,5 M ciiefyeT, Kak IpaBHIIo,
IpeaycMaTpuBaTh IPOXOJAHBIE KaOeNbHBbIE ACTaKaJbl M YacTHYHO 3aKPHITble KaOelbHbIE TaliepeH.
Hemnpoxonubie kaOenpHble 3CTaKaabl PEKOMEHIYETCS NPHMEHATh TOJBKO HA KOPOTKHMX YYacTKax
Tpaccel (mpu 00Xonxe MPEmsATCTBUH, NPH HM3MEHEHHH YPOBHS PACHONOKCHMS 3CTaKagbl, B MecTax
OTBETBJICHUH H T. 11.).

12.7.3. KabenpHbIe 3cTakaabl U KabenbHBIE YaCTHYHO 3aKPHITHIC rajiepen He TpeOyeTcs IeNuTh Ha
MPOTHUBOMOXKAPHBIE OTCEKH MONEPEIHBIMH MEPETOPOAKAMH.

12.7.4. B paiioHax ceBEepHBIX reorpauecKiX MHUPOT BHIIIE 65 rpaf neficTBrHEe IPSAMON COTHEUHON
paguaniy y49uThIBaTh HE clieayeT. Ha MpOMBINUIEHHBIX MPEANPUATHAX, PAcllOI0KEHHBIX B paioHaX
CEeBEPHBIX reorpaduyeckux MIUPOT HIDKE 55 Tpaj, 3aumMiiaTh OT BO3ACHCTBUS NPSIMOM COJHEYHON
paauanuu cieayeT ToJIbKo Kabenu Ha Hanpsikenue 20 kB u BoIte.

12.8. TIpoxianka kabeneil B MOJHOCTHIO 3aKPBITHIX KaOENbHBIX TajepesX MOXKET ObITh JOIyIleHa
TOJIBKO B OOOCHOBaHHBIX CIydasx (HalpuMep, NMpH KpailHe arpecCHBHON OKpYKarollle cpeje, Mpu
3HAYUTEIbHBIX BHEITHUX TEIIJIOBBIX MM MEXaHUYECKHUX BO3JEHCTBUAX U 1Ip.).

12.9. lonmyckaeTcsi mpokiajka Kadened Mo BHEIIHMM IOBEPXHOCTSM HApPYKHBIX CTEH 3/IaHHH H
COOPY’KEHHH TPH yCIOBHH, YTO ITOCIEIHNE BHITOJHEHBI U3 HECTOPAEMBIX MAaTEPHAIIOB.

12.10. TIpm HEBO3MOXHOCTH WM HEIEIeCOOOPa3HOCTH BEHIIONHEHHS OTKPBITOH IPOKIIAIKA
kabeneit 10 35 kB B HaI3eMHBIX COOPYKCHMSIX MOXKET OBITh OCYIIECTBICHA MpOKIaaKa kKabeneil B
3emJie (B TpaHIIESX) U B TOA3EMHBIX KaOETIbHBIX COOPYKEHHAX (OJI0Kax, KaHaIaxX, TOHHEIAX).

12.10.1. Tpoxmagky kaOemeil B TpaHIIESX CIEIyeT BBIMONHATH INPH HE3HAUYUTCIHHOM YHCIEC
KabeJei, B OCHOBHOM Ha OTBETBJICHUSIX OT OCHOBHBIX Tpacc. B ojiHOM TpaHIee, Kak MpaBuiio, ClenyeT
NpOKIAIbIBaTh HE OOJbIlle IIECTH CHJIOBBIX KaOeneil. Bmecro mnroboro m3 HHUX JgomyckaeTcs
MPOKJIaBIBAaTh O OAHOMY Iy4Ky M3 12 kaOesell BTOpHYHBIX IIETIeH.

Kabemun 6-35 xB Ha BceM NpOTSDKEHMM CieqyeT 3allMIIaTh OT BO3MOXKHBIX MEXaHHYECKUX
BO3ACHUCTBHH IPHU 3eMJISTHBIX paboTax *xKene300eTOHHBIMHU, OETOHHBIMHU IIMTAaMH, KupnugaMmu. Kabemn
1o 1 kB, nponoxeHnHsle Ha rayoune 0,7 M, JOJDKHBI IMETh TaKyIO 3aIIUTy TOJBKO B MECTaX YaCTBIX
packorok. He TpeOyercst 3amuImaTh OT MEXaHHYECKUX BO3/ACHCTBUI TpaHIIEIO C IBYMS KaOelbHBIMU
muausiMA 10 20 kB, nponoxeHasiMu Ha riryonne 0,7 M, ecin Hall KaOeIsIMH TIPOJIOXKEHaA CIIeHalIbHAS
CHTHAJIbHAs JICHTA.

12.10.2. 3amuTy MpOKIaAbIBACMBIX B 3eMIle KaOellell OT 3JMEKTPOXUMHYCCKONH KOPPO3HH CIEIyeT
BBIIOJHATH COTJIACHO ACMCTBYIOIIMM YKa3aHHUSIM 10 KaTOJHOW 3alIUTe MOJI3EMHBIX COOpYXeHH [24].
MeponpusTus 1o 3amuTe 0T KOPPO3HUH JOIDKHBEI OBITH OCYIIECTBIICHBI 10 BBOJIAa KaOEIbHBIX JIMHUH B
9KCIUTyaTaIHIo.

12.10.3. Tlpoxmanky xabeneiti B Onokax cleayeT MNPUMEHATh Ha Tpaccax, HACHIIIEHHbBIX
MO3eMHBIMH KOMMYHHUKAIMSIMH, B MECTaX, 16 BO3MOXKHBI NMPOJIMBHI TOPSYEro MeTajuia MM BEIyTCs
9JacTele PACKONKH, HpU OOJIBIIOM YHCIIE TEPECeYeHHUN C TEXHOJOTHUECKUMH W TPAHCIOPTHBIMHU
KOMMYHHUKAIUIMU. BJIOKM MOTyT OBITH BBINOJIHEHBI H3 JKEJIE300€TOHHBIX SYEUCTBIX IUINT, W3
acOecTOLEMEHTHBIX, KEepaMHYECKUX, YYT'YHHBIX, CTAIbHBIX, O3 THICHOBBIX TPYO.

[Ipu onpeneneHny KOJIMYECTBa CHIOBBIX KaOelel, NpOKJIaIbIBaeMbIX B OJIOKE, ClIeyeT yYUTHIBATH
(akTOp CHIDKEHHUsI JIONTYCTHMBIX TOKOBBIX HAarpy3ok Ha Ka0Oenu, I03TOMY CHJIOBBIE Kabenu
PEKOMEHAyeTCsl TPOKJIaJbIBaTh, B OCHOBHOM, IO mepuMerpy Omnoka. KoimuecTBO KOHTPONIBHBIX
KabeJel, NpOKJIa/(bIBaeMbIX B OJIOKE, HE OTpaHUYMBAETCSL.

B Mecrax, rae u3MeHseTcs HampaBlIeHHE MPOKJIAJKH OJIOKOB, B MecTax Iepexona kadened u3
OJIOKOB B TPYHT, KaK IIPaBHJIO, CIEIYET COOPYKaTh KaOeIbHbIe KaMeph! (KOJIOIIIEI).

12.10.4. IIpu HeobxomumocTH mpokiagku a0 20-30 xabeneil MOryT OBITH MPUMEHEHBI KabelbHbIe
KaHaJIbl, IPpH KoyinuecTBe Kabdesei coiie 30-40 - kabenbHbIe TOHHETH. Ha mpoMIuiomnaakax KaHaabl U
TOHHENHW, KaK MpPaBWIO, JOJDKHBI OBITH 3ariyOieHsl B rpyHT He MeHee deMm Ha 0,3 m. Kanamer u
TOHHENW, YaCTHYHO 3ariyOJieHHble B TPYHT WJIM Hag3eMHBIE, CIEeAyeT NPUMEHATh Ha ydacTKax
TEPPUTOPUH, JTOCTYITHBIX TOJBKO JUISI OOCITYXHBAIOIIETO MEPCOHANA U HE HCIOJIB3YEMBIX B Ka4eCTBE
9BaKyallMOHHBIX ¥ TPAHCIIOPTHBIX ITyTEH.

12.11. KaGenbHbIe TOHHENN U TIOJIHOCTBIO 3aKPhIThIEe KaOeJIbHbIE rajepen T0JDKHBI OBITh pa3/ieieHb
Ha OTCEKU MOIEPEUHBIMU NEPErOPOJKAMH U3 HETOPIOYHMX MATEPUAJIOB C MPEJEIIOM OTHECTOMKOCTH HE
menee 0,75 4. B 3TuX KaOenbHBIX COOPYKEHHSX MOJDKHBI OBITH IPEIyCMOTPEHBI aBTOMAaTHUYECKast
MOXKapHasi CUTHAJIM3AaLUsl M TYIICHHE II0’KapoB C IIOMOINBIO IEPEABMKHBIX CPEICTB (TOKapHbBIX



aBTOMOOWMIIeH) Wi cucTeM ¢ "CyXxoTpyOamu" CO CTallHOHAPHO YCTAHOBIICHHBIMH PACIBUINTEIIMU
Bompl. llpmmeneHme cucreM c "cyxoTpyOamu" pEeKOMEHAyeTCs B TOHHENSIX TIIPH OTCYTCTBUH
BO3MOXKHOCTH TIOJIbE3[]a MEPEIBIDKHBIX CPEICTB, & B 3aKPBITHIX Tajepesx - NPH BBICOTE BEPXHEH
OTMETKH ranepeu 6osiee 10 M HaJ| IUTAHKPOBOYHOM OTMETKOM TEPPUTOPHUH.

12.12. B3aumopesepBupymomye KaOeabHbIE JTUHUY, THUTAIONIME 3JIEKTPONPHEMHHKN | kaTeropuw,
JOJDKHBI ~ TPOKJIAaJIBIBAThCS 110 HW30JMPOBAaHHBIM B  TOXKapHOM OTHOWIEHWHM Tpaccam. /Jlis
MPOMBIIUICHHBIX MPENPHUATHH JOMYCKAeTCsl UX MPOKJIaKa 0 Pa3HbIM CTOPOHAM OJHOTO KaOelIbHOro
coopykeHHs (TIPOXo/iHble KaOelbHbIe ACTAKa/Ibl, Tajepen, TOHHEH) IPY TOPU30HTAIILHOM PacCTOSTHUN
MEX1y KaOeIbHBIMH KOHCTPYKIMSIMH B CBETY HE MeHee | M, a NMpH HCHOJNB30BaHUM HETPOXOHBIX
KaOEeNbHBIX 3CTaKaJl B3aMMOPE3EPBHUPYIONINE KaOeln JOKHBI MPOKIIAIBIBATECS 1I0 PA3HBIM CTOPOHAM
MIPOJOJIEHON crionrHO# O6anmku. [Tpokmanky kaOembsHOH JTUHUH OT TPEThEro HE3aBUCUMOTO HCTOYHHKA
MUTaHKSA K 3JIEKTPOIPHEMHHKY 0COOO0M IpyHIbl | KaTeropuu JOMyCKaeTCsl BEIMOIHATH B TOM XK€ OTCEKE
Ka0eIFHOTO COOPYKEHHS B IIPOTUBOIIOKAPHOM KOpoOe (KaHalle) C MPeIeIoOM OTHECTOMKOCTH He MEHee
0,75 u.

12.13. I'abapuThl KaOETBHBIX COOPYKEHHIH TOIDKHBI BRIOMPATHCS MCXOS U3 BCETO YHcia Kabernei,
MOJJIC)KAIUX MNPOKIaAKE B JAHHOM COOPYKCHHUU IPU MOJIHOM 3aBCPHICHUN CTPOUTCIILCTBA BCEX €TO
oqepeﬂeﬁ, C YUCTOM BBIACIICHUA MECT IJId BO3MOXKHOCTHU HOHOHHHTCHLHOﬁ MPOKIIAZIKM B YCJIOBUAX
JKCILTyaTaluu He MeHee 15% oOmiero umciia kabenedl. B kaOenbHBIX COOPYKEHHUSX, MO KOTOPHIM
NPOKIAIBIBAIOTCS Kabenu HamnpspkeHnem 6-10 kB, cieayer BbIIENUTh OXWH psii MOJOK ISt
pa3mereHus: kabenbHbIX My(dT. HeoOxoaumo Tarke mpegycMaTpuBaTh MECTO Uil pa3MeELICHUs
TpyOOIIPOBO/IOB U YCTPOMCTB CHCTEMBI IT0KapOTYLICHUS.

Jlurepartypa

1. IIpaBmna yctpoiictBa anmekTpoyctanoBok (Munsnepro CCCP) - 6-e uzn., mepepab. u mom. M.:
OHeproaromusaar, 1986.

2. IlpaBuna nonb30BaHUs 3JIEKTPUUECKON HHEpTUeil, BBeJCHHbIE MHCbMOM | TaBrocaHeproHaazopa
Ne 91-6/24-x ot 24.10.91.

3. TOCT 14209-85. Tpanchopmaropsl CHJIOBBIC MacisHbIe 00IIero HaszHaueHus. JomycTumsie
Harpy3ku. M.: M31-Bo cranmapTos, 1985.

4. BpIOOp MOIIHOCTH MacisiHBIX TPaHC(GOPMATOPOB MO MX JOMYCTHMOW aBapHiHOW meperpyske //
Texunueckuit nupkyssip BHUIIN Tsoxmpomanextponpoekt Ne 351-86 ot 27.01.86.

5. YKpynHEHHBIE TTOKa3aTesId CTOUMOCTH CTPOHUTENLCTBA 3JIEMEHTOB CHCTEMBI 3JIEKTPOCHAOKEHUS
npombeinuieHHbIx  npenpustaid (YJICC) it TexHHWKo-3KOHOMHYeckuxX cpaBHeHuit. M.: LIBHTU
Munmontaxcnenctpost CCCP, 1986.

6. Meroanieckoe mocobue 1Mo TEXHHKO-3KOHOMHYECKUM CPABHEHUSIM CXEM 3JEKTPOCHAOKEHUS.
Penpaxmmst 1989 r. (Pazpabdotka ['TIN Dnekrpomnpoekt, mmpp TM/4852).

7. IHCTpYKIHSA 10 TPOSKTHPOBAHHUIO M30JIAIMH B paiioHaX ¢ YHCTOW W 3arps3HEHHOU aTMochepoid,
mmdp 134-70-009-83. Beenena pemenuem Munsnepro CCCP Ne 3-8/83 ot 27.12.83.

8. PykoBoasmiye ykazaHusl O MPOEKTUPOBAHMIO MOJACTAHINHN ¢ BBICIINM HampspkeHueM 35-500 kB
B CEBEPHBIX TPYJHOAOCTYNHBIX paioHax, yTBepxnaeHHble I'TY Munsnepro CCCP 01.06.87.
(Pa3paboTka MHCTUTYTa DHEProceTbIpoeKT, mudp 7775-t™M-11).

9. MHCTpYKIMSA IO yCTPOICTBY MOJIHME3AINUTHI 30aHUN U coopykeHuil (Pa3paboTka HHCTUTYTA HM.
Kpxmwxkanosckoro, mupp P/l 34.21.122-87) // VHCTpyKTHBHBIE YKa3zaHHs MO IPOEKTHPOBAHHIO
JJIEKTPOTEXHUYECKUX POMBIIIJIEHHBIX YCTaHOBOK. 1988. Ne 6. C. 10-23.

10. IIpaBuia 3KcruryaTanuy 3J€KTPOYCTAHOBOK rorpebureneil - 5-e m3n., mepepalb. u jgom. M.:
DHeproarommzaar, 1992.

11. IlpaBuia TexHUKH O€30IIACHOCTH TPH 3KCILUTyaTallld JIEKTPOYCTaHOBOK IMOTpeduTenei - 4-e
u31., nepepad. u mom. M.: DHeproaTomusaar , 1986.

12. HopMBI TEXHOJOTHYECKOTO MPOSKTHPOBAHUS TOACTAHIMNA IEPEMEHHOTO TOKAa C BBICIINM
HanpspkeHueMm 35-750 kB - 4-e u3z., yrBepxkaens! npotokosoM MuasHepro CCCP Ne 21 ot 17.05.91.

13. CxeMmbl IPUHIHITHATIbHBIC JICKTPHUYECKUE PACTIPEICIIUTEIBHBIX YCTPOUCTB HanpsbkeHueM 6-750
kB moxacrannuii / TumoBble Marepuansl it npoektupoBanus 407-03-456.86, yTBepkaeHHbBIC
Mumsnepro CCCP 12.08.87 mpoTtokomom Ne 32.

14. IHCTpYKIHS TT0 KOMITEHCAIIMH €MKOCTHOTO TOKa 3aMBIKaHHS Ha 3€MITIO B JIEKTPHUYECKUX CETIX
6-35 kB, mmdp TM-34-70-070-87.

15. Ykazanus mo pacuery snekrpuiyeckux Harpy3ok (PTM 36.18.32.4-92)// UHCTpyKTHBHBEIE H
nH(OpMaLMOHHbIE MaTepHaibl MO MPOSKTUPOBAHUIO DJIEKTPOycTaHOBOK. 1992. Ne 7-8. C. 4 - 27.
(BHUIIN TsxnpoMiIEeKTPOTIPOEKT).

16. ITocobue x PTM 36.18.32.4-92, 2-s penakuus. Pazpadorka BHUITU TIIDII, 1993.



17. Yxazanus mo pacuery TokoB oxHo(da3HeIX K3 B ceTax 1o 1 kB mpOMBINUIEHHBIX TPEATIPHUATHHA
MeToznoMm reri "daza-Hyis". Paspadborka BHUIIU TIIDIL, 1993.

18. TOCT 13109-87. Dnexrpuueckas 3Heprusi. TpeOoBaHHUS K Ka4eCTBY AIIEKTPUIECKON YHEPTUH B
JNEKTPUUECKHX ceTaX obIero HazHadeHus. M.: M3n-Bo crangapros, 1987.

19. IlpaBuia npuCOEAMHEHUS TOTPEOUTENS K CETH OOIIEro Ha3Ha4eHHs 10 YCIOBUSIM BIIMSIHUS Ha
Ka4ecTBO AekTposHepruu // [Ipombliiiennas snepretuka. 1991. Ne 8.

20. WHcTpyKnus 0 MOpSAKE PacueToOB 3a AJIEKTPUUECKYIO U TEIUIOBYIO DHEPIHIO. YTBEpiKIeHa
Komurerom P® mo monutuke nex 1 Munromuepro 30.11.93, Ne 01-17/1442-11/BK 7539.

21. VYka3aHus TO NPOCKTUPOBAHHIO YCTAaHOBOK KOMIICHCAIlUM PEAKTHBHOW MOILIHOCTH B
SIIEKTPUYECKHUX CETAX OOMIEro HasHAYEeHHs MPOMBINUICHHBIX npennpustuii (PTM 36.18.32.6-92) //
WHCTpyKTHBHBIE ¥ MHPOPMALIHOHHBIE MaTEPHAJIBI IO MPOSKTHPOBAHUIO SIIEKTPOYCTAaHOBOK. 1993, No2.
C. 24 - 52. (BHUIIN TsoKmpoMIIEKTPOIIPOEKT).

22. TTocobue xk PTM 36.18.32.6-92. Pazpaborka BHUITU TIISII, 1992.

23. YKka3aHuS 10 KaTETOPHPOBAHUIO M KIACCH()UKAIIUN ITOMEICHAN CTallHOHAPHBIX KHCIOTHBIX U
MIETIOYHBIX aKKyMYJATOPHBIX Oatapeit. Paspaborka BHUIIN TIIDII, 1993.

24. PykoBopsiue yKka3zaHHs IO KaTOJHOHM 3allUTe MOA3EMHBIX YHEPTeTHUECKUX COOPYKEHHH OT
kopposuu. Paspaborka HUUIIT, yreepxaens: I'TY Munsnepro CCCP 30.03.84.

Conep:xanue

1. ObnacTe NpUMEHEHUS
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3. Hagexxnocts. Pe3epBupoBanue

4. UcTOYHUKY TUTAHUSA

5. Beibop HanpsmKeHHUS
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6.1. Cetn 110 - 330 kB
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