A OBIKHATBME PHREBITOI'O TUTTA
OPJIEHA TPYIOBOI'O KPACHOI'O 3HAMEHH
BCEPOCCUHMCKHI HAYYHO-KCCJIEJOBATEJILCKHH,
[MTPOEKTHO-KOHCTPYKTOPCKHUM MIHCTUTYT
TSKITPOMOJIEKTPOITPOEKT umenu @.B. Slky6osckoro

NMPOEKTUPOBAHUE JJIEKTPOCHABXXEHHS TPOMBILJIEHHBIX
IPEJNPUATHIA

HopMmBI TexHOTOr#4ecKoro NnpoeKTHPOBAHHS
I-s1 penaxups

HTII 2I111-94

I'naBHEIN HH>KEHEp UHCTHTYTA

? ’ 7/ — A.I'. CmupHoB

HauanbHHK TEXHHUYECKOrO OT/AENa

A.A. llaneirun

OTBeTCTBEHHBIH UCTIONHUTEND
JLB. T'oarensd

1. O6aacTs npuMeHeHHUs!

1.1. Hacrosmmue HOpMB!I TexHOJOrH4Yeckoro npoexruposanus (HTII) conepiarT OCHOBHBIE
yKa3aHHs MO NPOEKTHUPOBAHHIO CHCTEM 3JIEKTPOCHaOXKeHHd HanpsKeHHem CBbiwe W 1o 1 kB BHOBb
CTPOALIMXCA W PEKOHCTPYHPYEMBIX NPOMBILIIEHHBIX TPEANpPUATHI W NMPUPABHEHHBIX K HHM
norpebureneit.

1.2, Hacroamue HTII cnemyer paccMaTpuBaTh COBMeCTHO ¢ TpeGoBanmamu ri. 1.2 TIVD
"DnexrpocHabxenue u anektpudeckue cetu" [1].

1.3. Tpebopanmamu HTII cnegyer pykOBOACTBOBAaTbCA [MIPU  MPOEKTHPOBAHHM  CHUCTEM
3N1EKTPOCHabKEHHU U TIOACTAaHUMH MPOMBILIEHHBIX MPEANPUATHI BCEX MHUHHCTEPCTB H BENOMCTS,
MOMYy4aloLMX 1eKTPOIHEPTHIO OT ceTell SHEProCUCTEM H OT COOCTBEHHBIX 3IEKTPOCTAHLHIM.

K cucremam snexTpocHaOxeHNs NMOA3EMHBIX, TATOBBIX U APYrHUX CHELMAIbHBIX YCTAHOBOK MOTYT
ObITh MPENBABICHEI JONOIHUTENbHBIE TpeOOBaHUS.

1.4, HTTI 3amenstor cobo#t crpourensHeie HopMe! ['occrpos CCCP CH 174-75 "Mucrpykuus no
MPOEKTHPOBAHHUIO JJIEKTPOCHAGKEHHSI MPOMBILIISHHBIX NPEANPUATHI",

2. O6ume TpeboBanus

2.1. OcHOBHEIMHU ONpeAensAroUMH (GaKTOpaMH NMPH NPOSKTHUPOBAHNH 3JICKTPOCHA0KEHHS OJDKHBI
ObITb XapaKTEPUCTHKH HCTOUHMUKOB MMHTaHHS M MOTpeOMTENel MEKTPOIHEPTHH, B NEPBYIO OUYEpelb
TpeboBaHue, k OecriepeGOMHOCTH 3MeKTpOcHalXKEeHHs C Y4YeToM BO3MOXKHOCTH obecrieqveHus
Pe3epBHPOBAHMUSA B TEXHONOrHUECKOH YacTH MpoeKTa, TpeboBaHUs 371eKTpoGe30nacHOCTH.

2.2. TloaxmoueHHE CHCTEM JIEKTPOCHAOXKEHHS TPOMBILIIEHHBIX TMPEANpHATHA K  CeTaM
3HEProcUCTEM MPOM3BOAMTCH COINACHO TEXHHUECKHM YCIOBMSAM HA TPUCOSOMHEHHE, BBIAABACMBIM
3HeprocHabxamomiell opraHusalueil B cooTBeTCTBHH ¢ [IpaBuUIaMU MONB30BAHHA 3JIEKTPHUECKOH
sHepruei [2].

2.3. CxeMbl 3JIeKTPOCHAOKEHHS TMPOMBILIJICHHBIX NPENnpUITHA JOMKHBl pa3pabaTelBaTeCsl C
y4ETOM ClIeAyIOLLHX OCHOBHBIX MPHHLHIMOB!

2.3.1. VcrovMHMKH TMHUTaHHS HOOKHBI ObITh MAaKCHMAaNbHO NPHOMKEHBI K MOTPEOHTENAM
JIEKTPUUECKOH SHEPTHM.

2.32. Yucno cryneHed TpaHCPOpMaLUMH MW pacnpeleNieHHs SIEeKTPO3HEPruM Ha  KaKAOM



Hanps>KeHUH JODKHO OBITh MMHHUMANBHO BO3MOXKHBIM.

2.3.3. PacnpeneneHue 3JIEKTPOIHEPrHH PEKOMEHAYETCS OCYIIECTBILITL 10 MarucTpajibHbIM
cxeMaM. B 060CHOBaHHBIX Cilyyasgx MOTYT NPUMEHSTHCA paflanbHbIe CXEMBI.

2.3.4. CxeMbl 3JIEKTPOCHAGKEHHS W DJIEKTPUUECKHX COELUHEHWI MOACTAHLMIA HOMKHBI ObITH
BLIMONHEHbl TakuM 00pa3oM, utoObl TpeOyeMblii YpOBEHb HaA€KHOCTH H pE3ePBHUPOBAHHA ObLI
obecneueH NpH MUHUMAJILHOM KOJIMHECTBE 371eKTpoobOpyIOBaHHs H MPOBOIHHKOB.

2.3.5. Cxembl 3nekTpocHabxeHHs! A0DKHbE OBITh BHIMOIHEHB! MO GJOYHOMY MPUHLMITY C y4ETOM
TEXHOJIOTHUECKOM  cxeMbl  npeanpuatus.  [lutaHue  3NEKTPONPUEMHUKOB  MApasIeNbHBIX
TEXHOJOTUYECKUX JIMHUH CleAyeT OCYIIECTBIATh OT pa3HbIX CeKUMH [IMH MOACTaHLMH,
B3aMMOCBS3aHHBIC TEXHOJIOPMUYECKHE arperaTbl JOJHKHBI MUTATHCA OT OAHOH CEKLMH LLUHH.

IMuraHHe BTOPMYHBIX Lerel He OOMKHO HapyaThCs MPH JIOOBIX MNMEPEKMIOUEHUSX MUTAHNA
CUNOBBIX LiETel NapasuieNibHBIX TEXHOOMMYECKUX MOTOKOB.

2.3.6. Tlpu nmocTpoeHUH CXeMBl 3J1eKTPOCHaGXKEHHS MPEINpPHATHSA, JIEKTPONPHEMHHKH KOTOPOTO
TpeOyIOT pe3epPBUPOBAHUS MMUTAHUA, AOKHO MPOBOAMTHCS CEKLUMOHHMPOBAHME IUMH BO BCEX 3BEHbSX
CHCTEMbI pAcCTIpe/leieHHsl JNIEKTPO3HEPrUM, BKIOYAd LIMHBl HM3IIEr0 HAMPSXKEHHA LIEXOBbIX
JABYXTPaHC(HOPMATOPHBIX MOACTAHLMIA.

2.3.7. Bee 31eMeHTBI 37€KTPUYECKONH CeTH LODKHBI, KaK MPaBHIIO, HaXOZWTHCS MOJA Harpyskoil,
Hanuume pesepBHbIX HepaboTAIOILMX 3JIEMEHTOB CETH AOJMKHO GbITh 000CHOBAHO.

2.3.8. Cnemyer npHUMEHATh, KaK NpaBWio, pa3lenbHyio pabory JuHHMIA, TpaHchopmatopor. B
060CHOBaHHBIX CITydasX, IO COMJIACOBAHUIO C 3HeprocHaOxawomieil opraHusauMei, Moxker ObITh
JonylieHa napannensHas pabora aMEMEHTOB CHCTEMBI diekTpocHabxeHus (cM. 1. 6.33),

2.3.9. Bbibop MoOWHOCTH TpaHCOPMATOPOB M CEYEHUI MPOBOMHHKOB CNEAYET TMPOW3BOAUTH C
Y4€TOM YCTaHABJIMBAEMBIX CPEACTB KOMMEHCALMH PEAKTUBHON MOLIHOCTH.

2.4. Tlpn npoeKTHpOBAaHWM CHCTEMbI 3JICKTPOCHAONEHHS IMPOMBILIIEHHOTO MpeanpUsITHS
COBIAJEHHE TJIAHOBOrO PEMOHTA M @BApMU MM HANOKEHWE aBapHH Ha aBapHIO CNENYeT YYHTHIBATH
TONMLKO 1A 3JICKTPOIPHEMHUKOB 0co0oi rpynnbl | kaTeropud M MNpU TEXHUKO-DKOHOMHUECKOM
00OCHOBaHWHM ISl 3NIEKTPONPUEMHUKOB | KaTeropuM NpPOM3BOLCTB CO CJIOXKHBLIM HEIPEPBIBHBIM
JUIMTENBHO BOCCTaHABIIMBAEMBIM TEXHONOTHUECKUM MPOLIECCOM.

2.5. Ha kaxaoM MOpOMBILINEHHOM MpPEMNIPUATHH AOMKHA MNPEeAyCMaTPUBATHEC BO3MOXKHOCTb
LUEHTPAIW30BAHHOIO OTKIIFOYEHUS B Yachl MaKCHMYMa Harpy3Kd 3HEPrOCHCTEMBl HIHM B MEepHOIbI
PEKUMHBIX OFPaHUYEHHUH B MoJaue IMEKTPOIHEPruu (rocieaBapHiiHbIE WM PEMOHTHbIE PEKHUMBL)
3NIEKTPONPUEMHHUKOB, OTHeCeHHBIX K 11 kareropun no HecniepeboOHHOCTH MEKTPOCHADKEHHS.

2.6. [lpn nNpoeKTMPOBAaHMH 3HEPrOEMKHX MNPOMBILIEHHBIX NPEANPUATHIA OOMKHBL  GbITh
pPaccMOTPEHBI COBMECTHO € 3aKa34HKOM!

2.6.1. BO3MOXHOCTE OTKJIIOYEHHA WM HaCTHHHON pPasrpy3kM KpYIIHBIX BIIEKTPONPUEMHHMKOB B
LeMsiX  CHWKEHHMS  3JIEKTPMYECKOH HAarpy3KH TNpeAripUSTHS B 4acbl MakKCHMyMa  Harpysku
3HEProCUCTEMbL.

2.6.2.  DxoHomuueckas  UenecooOpasHOCTb  JIOTMOJHUTENBHOM  YCT@HOBKM  KPYIHBIX
TEXHONOTHYECKHX arperaToB B LIE/AX MX OTKIIOUCHHS WIIH pa3rpy3kH B 4achl MakCUMYMa Harpy3ku
3HEProCHCTEMBI. '

2.7. Boifop THNA, MOWHOCTH M APYFUX NapaMeTpoB MOACTAHLMH, a TAKKE MX DPACMONOKEHHE
NOJKHBI 00YCNOBIMBATECA 3HAYEHHEM M XapaKTEPOM JNIEKTPHUECKHUX HArpy30K W pasMELIEHHEM MX Ha
FeHepajabHOM TMnaHe npeanpuats. Ilpy 3TOM [JOMKHBI  YUUTBIBATHCA TaKXKEe APXMTEKTYPHO-
CTPOUTENbHBIE U SKCIITYaTAUMOHHEIE TPeOOBaHUA, PACIIONOKEHHE TEXHOIOTHUECKOro 06opyaoBaHusl,
YCIIOBUSA OKpYKaroweH cpenbl, TpeOoBaHUs B3PBIBOTIOKAPHON 1 3KOJOTHMUECKOH 5e30MacHOCTH.

2.8. CxeMbl 3NEKTPUYECKHX COEAUHEHHIH MOACTAHUMH W PacrpeaeNuTeNbHBIX YCTPORCTB NOMKHBI
BbiOupathes  Mexons W3 obwied  cXeMBI  3JIEKTPOCHAGHKEHMA MNPEATIPUATHS W YAOBIIETBOPATH
CreflyIOIMM TPeOOBaHUAM

ofecneunBaTh HANEXKHOCTh 3NEKTpocHaOKeHUs noTpeOuTeeldl M Teperok MOUIHOCTH [0
MarucTpabHbIM CBA3SM B HOPMAaJIBEHOM H B OC/EaBapHtHOM pexHUMaXx;

YUHTBHIBATb NMEPCIEKTHRY Pa3BUTHS,

JOMYyCKaTh BO3IMOXHOCTH MO3TANHOTO PACLIUPEHHNS;

YYUTbIBATh LIHPOKOE MPUMEHEHHE 3JIEMEHTOB aBTOMATH3aUMH M TpeOOBaHUSA TNPOTHBOABAPHAHON
ABTOMATHKH;

ofecneunBaTh BO3MOMKHOCTb [POBEAEHHS PEMOHTHBIX M 3KCIUIYaTaLUMOHHBIX PabOT Ha OTAENbHBIX
3NIEMEHTAX cXeMbl O3 OTKIIFOUEHHS COCEMHUX MPUCOESAUHEHHIA.

29. Tlpn BbiGope uMcIa M MOIIHOCTH TPAHCHOPMATOPOB TOACTAHLMH MPOMBILIIEHHbIX
NPEANPUATHIA CELyeT yUUTBIBATh CASAYIOLIME MOIOKEHHS:

2.9.1. Yucno TpanchopMaTOpoB NPHHHUMAETCS, Kak NpaBuiio, He Gonee mByX. YcTaHoBKa Gonee
ABYX TPaHCHOPMATOPOB MOXKET BbITh MPHHSATA JIULLE IPH COOTBETCTBYIOIEM OBOCHOBAHHH B MPOEKTE.



B nepsbiit nepHoa 3KCrulyaTalud APH TOCTENEHHOM pPOCTE Harpy3KH IOIMYCKAaeTCs YCTAaHOBKA
oAHoro TpaHchopMaTopa NpW YCnoBUM obecrieYeHMs pe3epBHPOBAHUA MUTaHUs notpebuTenel o
CETSM HH3LIEro HANpPsKCHUS.

2.9.2. MoiuHoctb TpaHchOpMaTOpOB BHIOHpaeTCs Tak, YTOOBI MPU OTKIOYEHMH JIHOOOro U3 HuX
ocTaBlKecs B pabore ofecrneunay ¢ yueroM JOMYCTHMBIX MEPerpy3ok TPaHCHOpMaTOPOB NMHUTAHHE
3NEKTPONIPHEMHHKOB, HEOOXOAUMBIX [UTS MPOXOSDKEHHUS PaboThl MPOU3BOACTBA.

2.9.3. Ha noxcraHuMu pekOMeHIyeTcs YCTaHaBINBAaTh TPaHC(OPMATOphl OAMHAKOBON MOLIHOCTH.

2.94. OnxorpaHchopmaropHbie  MOACTAHUMHM  ClegyeT  NPUMEHATh  Ads  [UTaHus
anextpornpueMHukoB 1l kareropun. OpHoTpaHchOpMAaTOpHBlE NOACTAHLUMH MOTYT ObiThb Takke
NpUMEHEHb! 71 NHTaHWs 3nexTponipueMHukoB 1 karteropuM, ecnu obecneuuBaerca Tpebyemas
CTEMEHb PE3EPBUPOBAHMS MHTAHHA TI10 CTOPOHE HHU3IUETO HANPSDKEHUA MNPU  OTKIKOYEHUH
TpaHcdopmaropa.

2.9.5. Tlpn pocre 3NMEKTPHYECKOH HArpy3Kd CBEPX PacyeTHOTrO 3HAUEHHs YBeMYEHHE MOLUHOCTH
NOACTAHUMH PEKOMEHIYETCA MPOM3BOAMTH MYTEM 3aMeHbl TpaHCHOPMATOPOB GOsiee MOIUHBIMH, YTO
AOMKHO OBbITh MPEAYCMOTPEHO MNP MPOEKTHPOBAHUH CTPOMTENBHONW YaCTH MOACTAHLMH. Y CTaHOBKA
JOTMONHUTENBHBIX TpaHcOpMaTOpOB Ha HEHCTBYIOIEH TNOACTAHUMH MAO/MKHA ObITh TEXHHKO-
3IKOHOMUUECKH 0BOCHOBaHa.

2.9.6. BbiGop MOMIHOCTH TPaHCHOPMATOPOB, MUTAIOIIKX PE3KOMEPEMEHHYK) HATPY3KY, CHAEHYeT
NPOM3BOJMTE MO CPeAHEKBAAPAaTHYHOHN Harpyske, YacToTe U 3HaYE€HHUAM IMUKOB TOKA, KaK [PABUIIO, O
COTJIaCOBAHMIO C 3aBOJIOM - H3IOTOBHTENEM TpaHcdopmaTopa.

2.9.7. Vkazanus 1o BrI60OpY YMC/ia M MOLHOCTH TpaHchopmaTopos LexoBrix TIT npuseaeHs 8 o,
6.43-6.4.10.

2.10. Jonycrumbie rneperpy3kd B MocieaBapuifHOM peXHMe [T MacisfHbIX TpaHchopMaTopos
ciefyer ompenenath corjacHo tpeboeaHusam ['OCT 14209-85 [3], npu 3TOM O NOACTaHUMIA
NPOMBILIJIEHHBIX MPEANPUATHI CeNyeT yUUTHIBATE Cleayrolue yeaosus [4]:

2.10.1. PacueTHyl0 CYTOUHYIO MPOJOKHTENIEHOCTE ABAPUHHON TMEPErpy3kd MPUHUMATL [PH
OIHOCMEHHO# paboTe 4 u, NpH IBYX CMeHHOM 8 u, npu TpexcMmeHHo# 12-24 u,

2.10.2. [onycTumble aBapuiiHble Meperpy3ku TpaHchoOpMaTopoB onpenenste no Tabn. 2
NIPUIOKEHHA 3 YKa3aHHOTO CTaHAApTa C YYETOM BHAA UX YCTAHOBKH!

2.10.2.1. Ina tpancdopMaTOpOB, YCTAHOBJIEHHBIX Ha OTKPBITOM BO3[YXE, - B 3aBHCHMOCTH OT
IKBHUBAJEHTHON TONOBOH TEMIIEPATYPBl OXNAKAAIOILEro BO3yXa paHoHA pa3sMeELeHHs MOACTAHLMH,
onpeensieMoit COrJIacHO M. 6 NMPHIIOKEHHs 2;

2.10.2.2. Ina TpaHcopMaTOpPOB, YCTAHOBNEHHBIX B 3aKPLITHIX Kamepax MK B HEOTArUTHMBAEMbIX
noMeleHusx (Lexax), ~ MpH 3KBUBAJIEHTHOM rofoeoii Temneparype 10 LIEJT;

2.10.2.3. [lna BHYTpPULIEXOBBIX MOACTAHLMIH, YCTAHOBJIGHHBIX B OTAIUIMBAEMBIX LE€Xax, - MpH
JKBMBaNeHTHoli ronoBo# Temneparype 20 IIEJL

2.11. Ina Hapy&«HOH YCTAHOBKHM MO/OKHBI NPHUMEHSTHCS MacisHble TpaHchOpPMATOphl, s
BHYTPEHHEH YCTAHOBKM - MacisHble M Cyxue TpaHchopmaropel. [IpuMeHeHHE COBTOOBLIX
TpaHchopMaTopoB He JOMYCKAETCs MO 3KOJOTHYECKHM COOBPaskeHHIM.

2.12. CucteMb! 371€KTPOCHAGKEHHA IYHEPTOEMKHX MPOMBILUMEHHBIX MPEANPHATHH TOMKHBI, Kak
NpaBuIIo, BbIGUPATLCA HAa OCHOBE TEXHHKO-IKOHOMMUECKOI'0 CPAaBHEHHA COMOCTABUMbBIX BapHAHTOB M0
MHHUMYMY TpMBENEHHBIX 3aTpar. [IpyM BBIMONHEHHH TEXHHUKO-DKOHOMHYECKHX CpaBHEHHI
peKOMEHAYeTCsl MONb30BaThCA YKPYNHEHHBIMH NOKA3aTENIMH CTOUMOCTH CTPOMTENBCTBA, 3JIEMEHTOB
3NEKTPOCHAGKEHHUA NPOMBILITECHHBIX MPEANpUsITHiL [5] ¥ METOAMYECKMM MOCOGHEM 10 BBITIOMHEHHIO
TEXHUKO-3KOHOMHUUECKHX PacyeToB [6].

2.13. Cxema oanextpocHaGxkeHHs OOMKHA, NpH HEOGXOAMMOCTH, ODECHEUMTh CaMO3aIlycK
3JIEKTPOABHIaTeNEH OTBETCTBEHHBIX MEXaHH3MOB.

2.14. B npoekTHOH NMpaKTHKE HMEET MECTO AENEHHe CHCTEMbI 3JIEKTPOCHAGHKEHHS DHEPrOEMKOro
NPOMBILNIEHHOTO MPEATNPUATHA HA BHELLHEE 3IEKTPOCHAtKeHHe (3EKTPUUECKHE CETH IHEPTOCHUCTEMBI
A0 NMpHEMHBIX MYHKTOB 3JEKTPOIHEPrUH HA NPEAINPUSTHH) W BHYTpEHHee eKkTpocHabxkenue (orT
AIpPUEMHBIX MYHKTOB 10 noTpeburens npeanpustus). Tak kak paspaboTka NPOEKTOB BHELIHErO W
BHYTPEHHErO 3/1eKTPOCHAGKEHHS BENETCH, KAK MPABMIIO, PasiH4HbIMH OPraHU3alMsAMH H B pa3HbIe
CpokH, npu pa3paboTke NpOEKTa 3MEKTPOCHAGKEHNS MPOMBILIEHHOrO NPEANPUATHS LOHKHO
MPOBOAMTLCS B3@MMHOE COTJIACOBAHME B 4YaCTH ONpEAENEHHUS HE3aBHCUMBIX MCTOYHMKOB NHTAHMS,
MPOAC/IKUTENBPHOCTH [1€PEPBIBOB NUTAHWA TIPY PA3fHUHBIX HAPYLIEHHAX B CETAX JHEPrOCHCTEM,
BpemMeH aeiicreus P3uA u . n.

2.15. Cucrema 371eKTPOCHAGKEHNA MNPOMBILUIEHHOrO MpPEANPUATHA JOMKHA  YUMThiBATh
OUEPENHOCTb ero coopyxkeHus. CoopyKeHHe MOCHeAYIOIIUX Ouepelei CTPOMTENsCTBA HE JOIDKHO
NPUBOAMTE K HapYLIGHUIO WM CHKEHHIO HAJSKHOCTH 37eKTpocHalkeHHs OeHCTBYOLIMX
MPOU3BOACTB.



CucteMa  3JeKTPOCHaOXeHHs HOJDKHAa obecreuuBaTh BO3MOXHOCTH pocta noTpelieHus
3JIEKTPO3HEPTHU MPEAnpHATHEM 0€3 KOPEHHOH PEKOHCTPYKLMH CUCTEMBI JIEKTPOCHAGKEHHA.

2.16. MecTopacrosiokeHHs MOACTaHLUMH, BBIAENEHHE 30H [JIs PALMOHANBLHOrO pa3MelleHns JIMHUM
3JIEKTpONepeayt, TOKOMPOBOJOB, KaOENbHBIX COOPYXKEHUH ClledyeT OINpeHensTh COBMECTHO ¢
reHepasibHOH MPOEKTHOH opraHu3alMeil Ha pa3HbIX CTAAMAX NPOEKTHPOBAHMS 1IEXOB U FEHEPANLHOro
nnaHa. Cnesyer yUUTbIBATD, YTO peasiM3alys CUCTEM riiy0OKOro BBOAQ, Kak MPaBHIIO, HEBOIMOXHA 6e3
npeasapUTenbHON COBMECTHOH NpopaGoTKU MeHIIAHa NPEINIPUATHSL.

2.17. Tlpu NpoeKTUPOBaHHH CHCTEMbI 3JIEKTPOCHAGKEHMS MPOMBILLIEHHOTO MPEANPUATHS CleayeT
YHYHUTBIBAThL MOTPEOHOCTb B NEKTPOIHEPTHH CTOPOHHHX Onuanexaiuux norpeGuteneii Bo nibexaHue
HEpaLMOHAJIbHBIX 3aTpaT Ha HX JIOKaJbHOE 3NIeKTpocHabKeHue.

2.18. Bo Bcex cnywasx, A€ O3TO BO3MOXKHO [0 HCIIONHEHHIO 3JIEKTpooGopyaoBaHuA,
KNTMMATUYECKUM  YCJIOBMSIM, TMO>KapHOH 0e30MmacHOCTH, 3arps3HEHHOCTH OKpYXawoued  cpensl,
PEKOMEHYeTC NpeayCMaTPUBATh YCTAHOBKY PAaclpelENUTENbHBIX YCTPOMHCTB, TpaHchOpMaTopos,
peaKTopoB, KOHACHCATOPHBIX YCTAHOBOK U T. T1.

2.19. IlpuMeHeHHe HOBOTO 3JIEKTPOOGOPYNOBaHHMS, HE OCBOSHHOrO CEPUtHBIM MPOM3BOACTBOM,
cieayeT MPOU3BOAMTE C COrylacks 3aKa3uMKa U 3aBOIA-H3rOTOBUTENS.

2.20. B ofbvekrax oanekTpocHalkeHMs AOMKHbBI, KaK MNPABWIIO, IIPHUMEHATLCS KOMIUIEKTHBIE
KpYNHOONOUHBIE 3JIEKTPOTEXHHYECKHE YCeTpocTBa. CXeMHble U KOHCTPYKTHBHBIE PELIEHHUs ClENyeT B
MaKCHMaJIbHOH CTerleHH YHUQHLIUPOBaTh.

2.21. Tlpy npoexkTUpOBaHUM HALIEKHUT MNpPEAyCMaTPUBATE MEPONPHATHS, OBeCIeHUBAIOLINE
BO3MOXXHOCTb BEJICHHs 3JIEKTPOMOHTaXKHBIX paboT MHAYCTpHATBHBIMU METONAMM.

2.22. ToacTaHumu, Kak MpPaBHIO, AOJDKHBI MPOEKTUPOBATHECA C YYETOM OKCIUIyaTalmyu MX 6e3
NOCTOSHHOTO  ISKYPHOTO MEPCOHaNa C MPUMEHEHHEM MpOCTeHIUMX YCTPOMCTE aBTOMATHKH,
CUFHAM3ALIMK U T.I.

2.23. Ecnn noactanuus OyaeT o6CIyKHUBAThC MEPCOHANOM PasHBIX OPraHU3aluid, TO HeoBX0auMO
NpeayCcMaTprBaTh MEPONPUATHUS, oOecneurBaloILKe JOCTYN NePCOHalIa KaX a0 OpraHW3aLfH TONBKO B
ofcnyxuBaeMble UM MOMELIEHHUS 1 K 00CITy)KMBAEMOMY UM 060pYI0BAHHIO.

2.24. OmpenesnieHus TMOHATHH M TePMUHOB, cofepkauiuxcs B Hactoswiux HTTI, nonHocTsio
COOTBETCTBYIOT NpHUBEACHHBIM B rnaBax [TV3 [1].

2.25. Beifop usonsummn BJI, BHeliHell M30MSUMM 3JEKTPOOGOPYLOBAHUA paclpeaeTHTeNEHbIX
YCTPOUCTB K TpaHchOpMaToOpoB knaccoB HampskeHHs 6 - 330 kB, pacnonoxenHbix B palioHax ¢
YMCTOH W 3arpsA3HEHHOi aTMoc(epoif, cnemyer NpPOM3BOAMTL COIJIACHO  YKAa3aHUAM [0
NPOSKTUPOBAHHIO H30JIALUHHM B PaiioHax ¢ MCTOMH M 3arpsa3HeHHoH atmocdepoit [7].

2.26. TloacTaHuuM, COOpyKaeMble B palOHaX BEYHON MEp3JIOThI, AOJKHBI OTBEYATh TPEGOBAHHAM
yKa3aHHi 1o NpOEKTUPOBAHUIO MOACTAHLMI B CEBEpHBIX palioHax [8].

2.27. llpn nNpOEKTUPOBAHUM MOJHHE3ALIMTEl 3AKPBITBIX W OTKPBITHIX PACTIPEAENMTESLHBIX
YCTPOHCTB, MOACTAHUMH W BO3LYIIHBIX JIMHHH OJJeKTponepenayd Cleayer pPyKOBONCTBOBAThLCA
tpeboanusamu [1YD.

Monnuesamra 00bEKTOB EKTPOCHAOKEHNA, PACTIONOKEHHEIX B [IPOU3BONCTBERHBIX 3AAHUAX U
COOPYKEHHAX, NOIKHA BBIMOMHATBECA COMIACHO YKa3aHWSAM IO YCTPOMCTBY MOJIHME3alLMTHl 3aHHH,
coopyxeHuii [9].

2.28. Oxcnnyatauus OOBEKTOB 3JIEKTPOCHAGKEHHA NPOMBILIIEHHOTO NPEANPHATH A0/KHA
NPOU3BOANTLCA COIJIACHO MPAaBMUIAM TEXHHUYECKOH SKCIIyaTalMH SJIEKTPOYCTAHOBOK noTpebuTeneit
[10] v npaBunam Texuuueckoii GesonacHocty [11], yreepskaenrnim [ocaHepronaazopom.

2.29. Tlpx BBEIMOMHEHHH MPOEKTa 3JIEKTPOCHAGKEeHNS NPOMBIULIEHHOTO TIPEANPHATHS ClIEayeT
npefycMaTpuBaTh MOMEIEHHs W obopynoBaHMe uexa (yyacTka) ceTeli W MOACTAHLMHA JuIs
o6cyKMBAHUA MOACTAHLMHA, B TOM Yucie NpeobpasoBaTeNnsHEIX, BO3AYIIHBIX JWHMHA 6 KB U Bbille,
MEXLEXOBbIX KaGenpHbIX ceTeli HampshkeHueMm 10 W Bbiime | kB, ycraHoBok M ceTeii Hapy:HOro
OCBEILEHHs, TPRHCHOPMATOPHO-MACIISIHOrO XO3HCTBA U Ip.

Litarst oTAENO0B U Cy*0 Liexa ceTell 1 MOACTAHUMI ONPESENAIOTCA OTPACTEBBIMU HOPMAMHU.

2.30. Orcrynnenus ot TpebopaHuii u pekomenaaumit HTII nosmkHbl 66T 0G0CHOBAHbI B MPOEKTE,
npu HecoBnmonenny TpeboBaHmii 6e30MacHOCTH (31eKTPOGE30NACHOCTH, MOKAPHOH, SKONOrHYECKOi U
Ap.) AONKHBI ObITh NPOBENEHb! COTIACOBAHHS B YCTAHOBIIEHHOM TIOPAIKE.

231, Odopmnenne paouelt [OOKYMEHTalUMH M €€ COCTaB npu  pa3paboTKe CHCTEeMbl
/1EKTPOCHAGIKEHHS  MPOMBILINEHHOTO  TIPEANPHMATHS  JO/DKHBI  COOTBETCTBOBATh  TpeGOBAHHAM
rocynapcteeHHoro  ctavpapra  "CII[IC. [IlpaBuna BeimonHeHus  paGoveidl  JOKyMEHTaLMH
JIEKTPOCHAOKEHHA NMPEANPUITHH, 30aHUH, COOpYXeHHUiT".



3. HagexxHoctb. PezepBupoBanue

3.1. KareropupopaHue anektponpueMHukos (3IT) n0 HageKHOCTH 3NEKTPOCHAGIKEHHS IOJKHO
Npou3BOAUTECA cornacHo TpeboBaHuaM ria. 1.2 IIYD. Tlpu atom He crexyer nomyckaTh
HeobocHoBaHHOTO oTHeceHHs OI1 k Gonee BBICOKOH KaTeropuH, a UMEHHO:

3.1.1. D3II, paGoraroiiie Ha CKIaabl, TNPOMEXYTOUHbIE HAKOMHUTENM, BBITOJIHAIOLIME
BCMIOMOTaTe/IbHbIE TEXHOJIOrMYECKHE OTNepaluy, 4acTb 00OpydoBaHMs HWHXeHepHOro obecneueHus
30anHusa, cnexyer oTHocuTh Kk III kateropuu. OrTHeceHHe yKa3aHHBIX 3JEKTPONPHEMHHKOB ko I
KaTeropuu MPHUBOAUT K HeoGOCHOBAHHOMY 3aBbILICHHIO HE TOJBKO MOLIHOCTEH YCTaHABJIMBAEMEBIX
TpaHchopmaropoB, HO M TpeboBaHMH K dHeprocHaGxarolled opraHu3auMu 1o 0GecreueHuio
pe3epBHPOBaHNS MUTAHUA NOTpeOUTENEl.

Ko II kaTeropuu crienyer OTHOCHTb TONBKO TAKOE TEXHOJIOTHUECKOoe U Apyroe obopynosaHue, 6e3
KOTOPOFO HEBO3MOXKHO APOACDKEHHE paboThl OCHOBHOTO MPOM3BOLCTBA HAa BpeMs MOC/€aBaPHIHOTO
pexuma.

3.1.2. OI1, orkmoyeHHEe KOTOPHIX MPUBOAMT K MAacCOBOMY HEIOOTIYCKY MPOLYKLMH, HEPemKo
oTHocaT He ko Il xareropumu, a k | kareropud, MOTHBUPYA 3TO PELIEHHE TEM, YTO HAHOCHUTCA
“3HaunTenbHBIA yepd HapoaHoMy xosaiictBy". Hekoropas Heuderkocts Gopmynuposok . 1.2 TTVD
HE MOXET ObITH OCHOBaHUeM 1 nepesoaa D1 kpynHoro npouseoactsa us 11 8 I kateropmo.

IMonstue "3HauuTeneHeli ymep® HapOAHOMY XO34HCTBY" CNefyeT OTHOCHTbL K rpyIe
MPOU3BOICTB, PETHOHY, OTPACIH, HO HE K OIHOMY MPEANPHATHIO,

3.1.3. Ilpu npoekTHpOBaHWM DJIEKTPOYCTAHOBOK HMEIOT MECTO CJyyaW OTHECEHUS CHCTEM
YNpaBJIeHUs HEKOTOPBIX MPOM3BOACTB K 3/EKTPONpHEMHMKaM ocoboii rpymmel | kateropuu, xots
JNMEKTPOTIPUEMHHKH CaMOro NMpoU3BoACTBa OTHocATes k | kateropun. Hexotopele UHGOpPMalUHOHHBIE
CHCTeMBI, He paboTaroliye B pealbHOM MacliTabe BpeMeHH, Takke oTHocaTed k Ol ocoboit rpynnei |
xateropu. HeoGocHoBanHoe otHeceHue OI1 | kateropun k ocoGoil rpynre 3HaYWTENLHO YAOPOKAET
3aTPaThl HA CHCTEMY INEKTPOCHA0KEHUS.

3.2. Mouarue "kareropus OII" mo HaexHOCTH MEKTPOCHabKeHHA" HE CNEAYET OTHOCHTH K
noTpeGUTENIO B LIENIOM, B TOM YMCJIE K LIEXaM, YUacTKaM, KOpycaM U T. [. DTO MOHATHE NPABOMEPHO
TONBKO B OTHOUIEHMM HHAMBUayansHoro JI1. [Ina norpebutens XxapakrepHO /HIIbL COYETAHHE B
paszanyHbIx nponopuuax 11 kareropwuii 1, 11 v 111

3.3. HapexxnocTh 3nexTpocHabxeHHs NoTpeOuTens obecreuuBaeTcs BBHIOJIHEHHEM TpeOyeMoi
CTeneHHu pesepBupoBaHus. JInsa nponomkeHust paboTel OCHOBHOrO IMPOU3BOACTBA B IMOC/ICABAPHIHOM
pexunme HeobOxomuma pabora Beex DI, otHeceHHsIX k | u Il kareropusM, crenoBaTesbHO NMUTAHUE
stux OI1 gomkHo pesepBupoBathes. PesepeupoBate nutanue DI1 III kareropum He tpebyercs. Ipu
NPOCKTUPOBAHUM  CREAyeT Uil  Kaxaoro rnorpebutesns orpefensts TpeGyemyl  CTeneHs
PE3€PBMPOBAHHA, PaBHYIO OTHOLICHUIO 3JIEKTpHYeckoi Harpysku JI1, paGora kotopbix HeoGxomuma
ans npoaoskenua paborsl (I 1 wu Il kareropmii), Kk cyMMapHOi#l 3/IeKTPHUECKON Harpy3ku
norpeburens.

3.4. 3Hauenue TpeOyeMoi CTeleHH pPe3epBUPOBaHUA [/ MPOMBILUIEHHBIX MPEANMPUATHH MOXKET
meHateess oT 1 (orcyreryror OI1 Il kateropum, u nomkHo OwiTe oGecneueHo 100%-Hoe
pe3€pBUPOBAHME NUTAHKA NEKTPUUECKOH HArpy3KH MpU HAPYIIEHHAX B CHCTEME 3JIEKTPOCHAOKEHHS)
ao 0 (orcyrcreyror M1 1 u 1] kareropuid, 1 pesepBUpoBaHUe MUTaHUA HAarpysku He TpeGyercs). BeiGop
3JIEMEHTOB CXEMBI 3JIEKTpOocHa0kKeHHUA, NMPOM3BOIMMBIH, KaK MpaBHio, MO AaHHBIM MOC/IE-aBaPUITHOro
PEKUMAa, CHEAYET BLIMOJHATE BO BCEX CNydasX cCOrNacHo TpebyeMoil CTemeHH pe3epBUPOBAHUA C
Y4€TOM MEPETrPY30UHOH CIOCOGHOCTH YCTaHABIHBAEMOTO 3/1eKTPOOGOPY LOBAHHSL.

3.5. HapexnocTb 351eKTpocHabKeH A TPOMBILUNIEHHOTO MPEANPUATHA CO CJOKHBIM HENPEPbIBHBIM
TexHonoruueckum npoueccom (HTTI), TpeOyrolumM AIMTENLHOrO BpEMEHW Ha BOCCTAHOBJIEHHE
pafouero pexxuma Mpu HapyIEHUH CUCTEMbl JNEKTPOCHAGKEHHs, ONpeeseTcs NoMUMo Tpebyemoit
CTENEHW pPE3EPBUPOBAHMA JIMTENBHOCTBIO MEpPEpbIBA TMUTAHHA TPU HaPYLUICHHSX B CHCTEME
NEKTPOCHAOMEHNA M €€ COMOCTABJIEHHEM C MpEIENbHO IONMYCTUMBIM BpPEMEHeM MepepeiBa
3NEKTPOCHAOMXEHHS, MPU KOTOPOM BO3MOXKHO coxpaHeHHe HTII pannoro npowmssoucrsa. Ilpu
HeBosmoxHocTH obecnedenns HTTI HeoOX0AMMO OCYLIECTBIIATh TEXHOMIOTHYECKOE Pe3epBHPOBAHME.
PaspaboTka npoekra anexktpocHaGxeHus npeanpusatis ¢ HTII noskHa NPOM3BOAMTLECA COBMECTHO C
3HeprocHadxarolle opraHu3aunei ¥ opraHu3alueil, BHIMOMHSAIOWEH NPOEKTUPOBAHME TEXHOIOTHH U
TEXHOJIOTUYECKOM aBTOMATHKH.

4. UCTOMHHKH MHTAHUA

4.1. OCHOBHBIMH HCTOUHHMKAMU MUTAHHS MPOMBILICHHBIX MPEANPUSTHIA, KaK MMPABHIIO, ABJSIOTCA
/IEKTPOYCTAHOBKM SHEPTOCHCTEM (3EKTPOCTAHLIMM, MTOACTAHLMH, TMHUK 3NIEKTPOIepenayun).



ITpM coopy>keHHH NMPEeNnpHATHS B paiioHe, He MMEIOILEM CBA3H C DHEPrOCHUCTEMOM, HCTOYHHKOM
NUTaHHsA aBJseTcs cobcTBEeHHas aBTOHOMHad 3ekrpoctanums (TOL, I'T3C u gp.).

4.2. Tlpu ueHTpaIM30BaHHOM 3JIEKTPOCHAOXKEHUM Ha KPYMHBIX TPOMBILICHHBIX MPEANpPUITHSAX
MOXET NMpPefyCcMaTPUBATLCS COOPYKEHHE CODCTBEHHOTO UCTOYHHKA TTUTaHUS:

- MpH 3HauUUTeNbHOM NOTPEGHOCTH B Mape U ropsueil Boie Ui NPOU3BOACTBEHHBIX Lieiel;

- OpH HaMUMM HA MNPEANPHATHM OTXOAHOro Tomnuea (rasa W T. IL) M LeNecoo0pasHOCTH ero
HCIIOIb30OBAHMS [UIS 31EKTPOCTAHLINY;

- MPY HEeJOCTATOYHOH MOLIHOCTH 3HEPrOCUCTEMBI,

- MpW HaNW4YMM TMOBBIIUEHHBIX TpeboBaHuil k OecriepeGoOMHOCTY nUTaHuWs, KOrga CoGCTBEHHBIH
MCTOYHUK HEOOXOANM I pe3epBUPOBAHUS HIIEKTPOCHAOKEHHS.

4.3. DnexTpOCTaHUMH, HCMOAb3yeMble B KayecTBE COOCTBEHHBIX MCTOYHHKOB IMUTAHMA, HOMKHBI
OBITb 3JIEKTPUUECKH CBA3AHBI C OMIHKAMLINMH 3IEKTPUYECKUMHU CETAMU 3HEpProcucteMbl. CBA3b MOXKET
OCYILECTBIATLCA MO0 HEMOCPEACTBEHHO Ha TeHepalbHOM HAMpSXKEHHH, JHOO Ha IOBBILICHHOM
HanpskeHnH vepes TpaHcgopmartopsl cBa3u. [IpomyckHas criocoGHOCTb NMHHMIT U TpaHChOpMaTOpoB
CBA3M OMNpeAensercs UCXOAs U3 CIeLYHOILEro!

4.3.1. Ecnii Bcd Harpyska HpeanpHATHs IOKPBIBAETCS COOCTBEHHOMN 3MIEKTPOCTAaHLMEH, MPONyCKHas
CMocoGHOCTD JIMHUK U TPaHC(OPMATOPOB CBAZU C SHEPrOCUCTEMOM LO/KHA 00eCIeYnBaTh:

noJjIy4eHHne HeloCTaloLIel MOLIHOCTYH NpH BBIX0Je W3 paboThl Hanbolee MOLLHOTO IeHepaTopa;

nepefayy M30bITOYHOH MOIIHOCTH 3NEKTPOCTAHLMH B 3HEPrOCMCTEMY MPH BCEX BO3MOXKHBIX
pexumMax.

4.3.2. Eciiu MoulHOCTb COOCTBEHHOI 31EKTPOCTAHLIMM HELOCTATOUHA [/1S TIOKPBITHA BCEl HArpy3Ku
npeanpuaTus, To kpome cobnroneHus ycinoBuit n. 4.3.1 Heo6X0AMMO, YTOObI NPH BBIXOAE W3 paboThl
OIHOrO TpaHcOpMaTopa CBA3H OCTABLUAACS MOIUIHOCTL TPAHC(HOPMATOPOB CBA3M H EHEPATOPOB
cofcTBEHHOM 3N1eKTpOCTaHLIMK ofecreunBaa MMTaH!e 1eKTPonpHeMHUKOB | 1 II kateropuii.

4.4, TlpomblluieHHOE MNpedNpUATHe ¢ 3nekTpornipueMHukamMu [ W II kareropmit  gomkHo
obecneuyBarsca 3MEKTPOSHEPrye OT ABYX HE3aBUCHMBIX B3aMMHO pE3ePBHPYEMBIX HCTOUHHKOB
nutaHus. Belbop He3aBUCHMBIX HCTOYHMKOB MHTAaHMA  OCYLUECTBASET dHeprocHabkaroulas
OpraHu3alMsa, KOTopas B TEXHMYECKHMX YCJOBMSX Ha MPHUCOEAMHEHHE YKA3biBAeT XapaKTEPUCTHKH
BHELIHUX UCTOUHHKOB MHTaHMS.

M3  ykazaHHbIX XapakTEPUCTHUK pa3palCoTUMKy NpOEKTa JJIEKTPOCHAGKEHMS MpeanpHATHs
pekoMeHayeTca ofpaTuTh ocoboe BHUMaHue Ha panl (akTopoB, ompeaenstolmx GecriepefoiiHOCTE
NATaHKUA 3JEKTPOMPUEMHUKOB NPH aBapHifHOM OTKIIOYEHHH OJHOrO M3 HE3aBUCHUMBIX MCTOYHUKOB
NHUTaHUA.

4.4.1. YcraHoBuBLUEECS 3HAUEHUE HAMPSXKEHHS HA OCTABIIEMCS WCTOYHUKE THTAaHUS B
nocneaBapuHHOM PeXXHUMeE NOKHO ObITh He menee 0,9UH.

4.42. Tlpn aBapuHHOM OTKJIIOYEHHH ONHOrO M3 MCTOYHMKOB IMHTAHUS M ASHCTBHU peneiHOit
3aUUMTHI H aBTOMATHKK Ha OCTABIIEMCS HCTOYHHKE MUTAHHUA MOMKET HMEThb MECTO KPaTKOBPEMEHHOE
CHW)KEHUE HanpsbkeHus. Ecnay 3HaveHMe npoBasia HampsDKeHMs M €r0 UINTELHOCTh TAKOBBI, YTO
BBI3BIBAIOT OTK/HOYEHHE JIEKTPONPHEMHHUKOB Ha OCTaBLIEMCS MCTOUHHKE NMHTAHUS, TO 3TH MCTOUHHKH
NUTaHHA HE MOTYT CYMTAThCs HE3ABUCHMMBIMHM. 3HAuyeHME OCTaTOMHOIO HANPMKEHUS Ha
pe3epBUpYIOLIEM UCTOUHHKE MUTaHUA Npy K3 Ha pe3epBUPYEMOM HCTOUYHHMKE NIMTAHUSA JOMKHO ObITh
He MeHee 0,7UnH.

4.4.3. MOIHOCTH HE3aBUCUMBIX UCTOYHHKOB MUTAHUA B MOCIEABAPHIHOM PEXUME ONPEAETAIoTCS
ucxons u3 TpebyeMoit CTENeHN pe3epBUPOBAHMS CHCTEMbI NIEKTPOCHAGKEHNS MPEANPHATHS.

4.5. Yncino He3aBUCHMBIX HCTOYHHKOB HMTaHMd, 00eCleduBaloOlIMX 3NEKTPOoCHabxeHHe
npexnpuaTus ¢ asektponprueMunukamMu | u Il kaTeropuii, Moxer GbITh MPUHATO B OGOCHOBAHHLIX
cydanx Gonblue ABYX (HanpuMep, MpH NPOTSKEHHBIX TMHUAX, MPOK/IAALIBAEMBIX B HEGIArONPUATHBIX
YCIIOBUSX, [PH HEAOCTATOUHOM HANEKHOCTH OJHOTO U3 HE3aBUCHUMBIX UCTOYHUKOB [TUTAHUS).

4.6. Ins onextpocHabxeHMs SMEKTPOMNPUEMHHKOB 0COGOH rpynmbl | KaTeropud QOMKHO
npeAycMaTprBaThCs JOTNOJHUTENBHOE MUTAHHE OT TPEThEro HE3aBMCHMOIO MCTOYHHMKA NMHUTaHMA. B
KauecTBe TakMX MCTOMHUKOB MHMTAHMA MOTYT ObITh MCMONB30BaHbl COGCTBEHHBIE JJIEKTPOCTAHLMH U
37IEKTPOCTAHLIMK  3HEProCHCTEM (B YAaCTHOCTH, LIMHBI TEHEPATOPHOTO HANPSXKEHHA), arperathl
GecnepeboHHOro NUTaHUsA, akKyMYJISTOpHbIE GaTapeu U T. .

HasHauenne TpeTbero He3aBMCHMMOrO WCTOMHMKA MHTaHWA OBecneqnTh Ge3apapuilHblii OCTAHOB
NPOM3BOACTBA. 3ABLILIEHME MOLUHOCTH TPEThEro WCTOYHMKA B LIENAX €r0 MCIIONB3OBAHHA A
NPOAOIIKEHHs paboThl MPOM3BOACTBA NPH OTKIIOUEHMH OBYX OCHOBHBIX HE3aBHCHMBIX MCTOYHMKOB
MUTAHHA MOXKET OBITh A0MyLIEHO TOIBKO MPH BLIMONHEHHH B [POEKTe 0G0CHOBBIBAIOLIETO PACYETA.

4.7. Mcnonb3oaHue S1€KTPOCTAHLMH WM €€ OTAEIbHBIX IEHEPAaTOPOB B KAUECTBE TPETHErO
HE32BUCHMOrO MCTOYHHKA MHTAHUS [isl 3/IEKTPOIPUEMHHKOB 0co00M rpyrinsl I KaTeropun BO3MOXKHO
TpH YCIOBUH NPUHATHA CNELMANbHBIX Mep, 06ecneuuBalOMX COXPAHHOCTb 3TOTO WCTOMHMKA TPH




TSKENBIX CHCTEMHBIX aBapusix. K TakuM MepaM OTHOCHTCS MPHUMEHEHHE YCTPOWCTBA ACIHUTEIbHOH
ABTOMATHKM Ha CBS3AX JAHHOTO HCTOYHHMKA MUTAHHA C JHEPrOCUCTEMOH W GBICTPOOEHCTBYIOLIHX
CHCTEM PEeryaupOBaHus.

4.8. Cxema snekTpocHabxeHHst 3NEeKTPONpUeMHHKkoB ocobol rpynmel | kateropuu AokHa
obecneunBarhb:

MOCTOAHHYIO FOTOBHOCTb TPETHEro HE3aBHCHMOrO MCTOYHHKA M aBTOMATHHECKOE €ro BKIIOUYEHHE
NpH UCUE3HOBEHHM HAIPsHKEHHs Ha 000UX OCHOBHBIX MCTOYHHKAX MUTAHUS;

MEePEeBOA HE3aBUCHMOTrO HCTOUHUKA B PEXUM ropsAyero peseppa NMpH BeIXoAe M3 paboThl OOHOrO U3
JBYX OCHOBHBIX MCTOYHHKOB MUTaHHSI.

B 060CHOBaHHBIX Cllydasx MOXeT ObITh JIONMYLIEHO PYYHOE BKJIHOUEHUE TPEThero He3aBUCHMOTO
WUCTOYHHUKA MHUTAHKUS.

5. BoiGop HANPSIZKEHUS

5.1. Tlutanue IHEProeMKHUX MPEANPUATHI OT ceTell IHEPrOCHCTEMBI CIEAYeT OCYILECTBJIATH Ha
HanpsokeHuu 110, 220 unu 380 kB. BeiGop HanpshKeHHs MUTAIOLIEH ceTH 3aBUCHUT OT rnotpelnsemoii
NpeanpusTHEM MOLIHOCTM M OT HamnpsDkeHUs cerTedl SHeprocMcreMbl B JaHHOM paiione. [lpu
HEOJHO3HAYHOCTH BhIOOpa HAIpsKeHHE MUTAIOLIEH CeTH A0JKHO OBITH MPUHATO Ha OCHOBE TEXHHKO-
HKOHOMUYECKOr0 CPABHEHHS COMOCTaBUMBIX BAPHAHTOB.

5.2. TluraHue mpeAnpUATHII ¢ He3HAUWTENbHOM HArpy3koH clielyeT OCYHLIECTBJIATb OT CeTeid
JHeprocucTeMbl Ha Hanpsxenun 6, 10, pexe 35 kB. Bribop HanpsykeHWUs nUTAOWEH CeTH
OCYLIECTBJIIET, KaK NMpaBHiIO, 3HEProcHadxarolllas OpraHv3alys B 3aBHCHMOCTH OT notpebiseMoit
TIPEANpPUSTHEM MOLUHOCTH. [IUTaHKe MpeanpuaTHii ¢ Masoil Harpy3kofl MOXKET OCYLUECTBISTECA Ha
HanpskeHuH 0,4 kB nm6o ot ceteil aHeprocucteMsl, 6o ot ceteit 0,4 kB coceaHero npeanpusThs.

5.3. PacnipenenurenpHyl0 ceTh NPOMBILITIEHHBIX MPEANPUATHIA (OT MYHKTA NpUeMa 31eKTPOIHEPTHH
A0 pacnpee/UTeNbHbIX W TPAHC(OPMATOPHBIX TMOACTAHLUI) PEKOMEHLYETCA BBINOJIHATE Ha
Hanpsixennn 10 kB.

Ilpumenenre HanpskeHuss 6 kB B kauecTBe pacnpeiesiUTesTbHOrO ClEeLyeT OrpaHHYMBaTh.
Hcnonb3osanue Hanpsxenus 6 kB panuoHaneHO A1 NpeanpusATHi, Te yCTaHaBJIMBaeTCs
3HAUMTENbHOE KOMMYECTBO ABurateneit 6 kB HeGonbuioil MotHocTH (10 S00 kBT), a Taxke B ciydyae
PEKOHCTPYKLIMM HIIM PacllpeHHsl AEHACTBYIOILEro NPOM3BOACTBA, paHee 3arlpoOeKTUPOBAHHOrO Ha
HarnpsbxeHue 6 kB.

5.4. PacnpeenuTeNibHyI0 CeTh YHEProeMKOro MpoM3BO/CTBA NPH COOPYKeHHMM Heckonekux [II'B
PEKOMEHIYETCS BBINOMHATL Ha HanpskeHud 110 kB.

5.5. TIpumeHeHue HanpsbkeHus 35 kB B kayecTBe pacrpeaeHTeNnsHOT0 MOKET ObITh MPUHATO 1A
NPEANPUATHS NPH CIEAYIOLIMX YCA0BUsX: Onrkallliie CeTH 3HEProCUCTEMBl UMEIOT HarpsiKeHHe 35
KB, Ha NpeanpUATHH OTCYTCTBYIOT JICKTPOABHIATENH BBICOKOIO HAMPSIKEHHs! M HEBEJIMKO KONIUUECTBO
uexosbix TII 35/0,4 xB.

5.6. Tlpu npumeneHnu HanpspkeHus 660 B B3amed 380 B creyeT yunTeIBaTe HIKEH3NIOKEHHOE.

5.6.1. Ha Hanpsikenue 660 B He MoryT GbITh NepeBeAEHB! IFOMUHECLIEHTHBIE CBETHIIBHUKH, JIAMITBI
HaKaJIMBaHWs, TUPHCTOPHEIE MPeobpa3oBaTeNld 3JIEKTPONPUBOIOB, MHUTaeMble Hamnpshkenuwem 380 B,
ycranosku KUIT v A, cpenctea aBToMaTH3alliy, HCTIOHUTENbHBIE MEXaHU3MBI, SJIGKTPOABHIATENH 10
0,4 kBt u ap. HeobxomumocTs ycTpolicTsa it omHoro ofbexra cereil HanpskeHreM 660 u 380 B
Jenaer npuMeHeHHe HanpskeHus 660 B ManosdhekTuBHbIM,

5.6.2. B nepsy:o ouepenr HanpskeHue 660 B pexoMeHAyeTcs MPUMEHATH A7 BHOBEL CTPOSLIMXCA
00BEKTOB, XapaKTEPHU3YEMBIX CELYIOLIHMH NPHU3HAKAMH:

- NpUMeHeHHe HampsxeHHs 660 B nosBonser oTKa3zaThCid OT COOPY:KEHUS pPa3BETBIEHHOM CeTH
380 B;

- OCHOBHYIO uacTe OJII COCTaBJAIOT HH3KOBOJLTHEIE HeperyjJHpyemble 3JIeKTPONBUIATENH
NEPEMEHHOTO TOKa MOLIHOCTbIO cBbilue 10 kBr;

- anuHbl kabenel nuTatoLled M pacnpeNenuTENbHON CeTell HM3KOro HANpsKEHHS OTIIMYalTCs
MPOTAIKEHHOCTHIO,

- MOCTABLUMKK TEXHOJOTHYECKOro o6opynoBaHHs (CTAHKOB, aBTOMATHMMECKHX JIMHUI, MpPeCccos,
TEPMHUECKOTO M CBapo4HOro oGOpylOBaHWs, KpPaHOB M T. 1) 00ECNEYHMBAIOT MMOCTABKY
KOMIUIEKTYEMOTO0 3/1IEKTPOOGOPYAOBAHNA H CHCTEM YIPaBIIEHHS Ha HarpskeHde 660 B.

5.6.3. Tleperon snextponsurareneii MowHocTbio 250-500 kBT ¢ Hanpsxenus 6 kB Ha Hanpsxenue
660 B sxoHomuuecky HeuenecoobpasHo. ITuTaHHe Takux 3MeKTPOABHraTeNeil CleAYeT BEIMONHATL Ha
Hanpsoxkenn 10 kB uiam ot TpaHcdopmatopoB (MHIOMBHAYanbHbIX MIM rpynnossix) 10/6 kB. Ilpu
3HAUUTENLHOM KOJMYECTBE ABHratencit 6 kB cienyer paccMaTpuBaTe BO3MOMKHOCTE MX THTAaHHMS OT
TpaHCHOPMATOPOB ¢ pacIleNIeHHBIMY 0OMOTKaMH HanpskeHuem 110-220/6/10 kB.



5.6.4. YcraHoBku 660 B cnenyer npUMeHATh ¢ 3a3eMJIEHHON HeHTpaibio.
5.6.5. lenu ynpasneHus anekTpoaBuratenaMu 660 B pexoMenayeTcs npHHMMAaTh Ha HAMpsHKEHUE
220 B c nutaHWeM OT HHAWBUAYabHBIX MOHMXKAIIMX TpaHcopmaTopos 660/220 B.

6. CxembI pacnpeaesenHst 3aeKTposHepruu. Iloacranumnu

6.1. Cern 110 - 330 xB

6.1.1. KonyuecTBo M BUA NpPUEMHOr0 MyHKTa (MyHKT NpUEMa 3JIEKTPHUHECKOH 3HEPruH OT CeTH
IHEPrOCHCTEMbBI) OMPENE/SIFOTCA B 3aBHCUMOCTH OT 3HAUEHUS U TEPPUTOPHAIBHOTO PacHoNiOmeHHs
EKTPHUUECKOH Harpy3kH NpeAnpUsATHA, TpeSGoBaHHiT HAle)KHOCTH 3NEKTPOCHaOKEHUs, OUSPeaHOCTH
CTPOMTENBLCTBA NPEANPUATHS, YCIIOBHI MOAKIIOUEHHS K CETH IHEPrOCHCTEMBI.

He pexomenayetcs coopyxeHHe Ha NpeAnpuaTUH Oonee ABYX NPUEMHBIX ITyHKTOB.

6.1.2. CucreMbl 31eKkTpocHabXeHNs C IBYMS NMPUEMHBIMH MYHKTaMH 3JIEKTPOSHEPrHu cliefyer
NPUMEHSATh!

- MPH TOBBIEHHBIX TPEOOBAHUAX K HANEKHOCTH MUTAHHS MEKTPONPHEMHHKOB | KaTeropuy;

- npu ABYX 060COONIEHHBIX IpyNMax rnotpebuTeneil Ha nioLaaKe NPeAnpUATHS;

- MpH MO3TaNHOM Pa3BUTHH MPEANPUSTHS B TeX clydasx, KOTAa Ui THTaHUs Harpy3oK BTOPOMH
ovepenH Lenecoobpa3Ho COOpYHKEHHE OTACIBHOTO IPHEMHOTO MTYHKTa 3JISKTPOIHEPruHu;

- BO BCEX CITyyasX, KOrAa MpMMeHeH!e ABYX MPHUEMHBIX TYHKTOB 3KOHOMHUYECKH Lie1ecoo0pasHo.

B ykasaHHBIX clydasX MpUEMHbIE TYHKTbl JOIDKHEL OBITH TEPPHTOpHANbHO pa3olIueHsl U
pa3sMellaTbCs, Kak MpaBWJIO, MO pa3Hble CTOPOHBl npemnpuaTHd. JlomkHa ObITE UCKIHOUYEHA
BO3MOKHOCTb OZIHOBPEMEHHOTO MONaIaHUA MPHEMHbIX ITYHKTOB B (paken 3arps3HeHus.

6.1.3. Tlpu MOCTpOEHHH CHCTEMBI 3J€KTpPOcHabKeHMs MpEearnpUsTHs BO BCEX CNyyasx, rae 3To
BO3MOXCHO, CNICAYET NPUMEHATh cxeMbl r1ybokux Beogos 110-330 kB kak HanGosnee 3KOHOMHYHOM U
Ha1eXKHOI CHCTEMBI PacTIpeieNIeHNs SNEeKTPOIHEPTHH.

6.1.4. [na npeanpuaTHi C 3NEKTPHYECKOM HArpy3Koil, COCTaBAsIOLIEH OECATKM Meraparr,
NPUEMHBIMH MYHKTaMH MoOryT OBITh TIJaBHble noHWkatowue noxacranumy (I'TIIT), moxctanumu
riny6oxoro sBoaa (ITI'B).

JIns KpyMHBIX 3HEProeMKHX MPEANPUATHIA C BNIeKTpUYeckoil Harpyskoii nopsaxa 100-150 MBr u
BbILIE B KAYECTBE MNPHEMHLIX MYHKTOB MOTYT OBITh HCMOJIb30BaHBl Y3JIOBBIE PAClpede/UTeNbHbIe
noacraduuu (YPII) ¢ nepsuuHbiM HampsskeHneM 220-500 kB. KpaTkas xapakrepHCTHKa yKa3aHHBIX
NPUEMHbIX MYHKTOB NMpHBeaeHa B . 6.1.5 - 6.1.9.

6.1.5. TTII1 ocyiuecTBIsi€T NpUeM JIEKTPOIHEPIHH M3 IHEProcUCTEMBbI Ha HanpsbkeHuax 110-330
kB, ee TpaHcdopmauio M pacnpeneneHye Ha HanpskeHusx 6-35 kB. Ha I'TITT ycranaBnuBatoTcs, Kak
npaBuio, NOHWKaOLWHKeE TpaHcGhopMaTops! MowHocTs0 0T 10 10 80 MBA.

[lo TpeboBannio 3HeprocHaOxkaromed opraHuzaimuu Ha ITIII MoxkeT OCYLIECTBAATLCS U
pacnpenesieHHe 3JEKTPO3HEPTUH Ha NEpBUUHOM Harnpsbkenud 110-330 kB.

['TIIT oObiuHo pasmeluaeTcs Ha rpaHMLE MPeANPUATHS CO CTOPOHBI TOABOAA BO3LYIUHBIX
MUTAIOIUKX JIMHAH, €CIM 3TOMY HE MPENATCTBYIOT YCIOBHS 3arPA3HEHHS U30NALNH.

6.1.6. TII'B ocyulecTBIsET MPHEM IEKTPOIHEPTHH H3 IHEPTOCHUCTEMBI Ha HanpsbkeHusx 110-220
kB u asngercs pasHoBuaHocThio [TIII, oTmHuaercs ot Hee pacnonoxeHueM (B HEMOCPENCTBEHHOM
OnuU30CTH OT 3HEProeMKOro LieXa, KOpryca) W mpocreifuieii cxemoil Ha cropoHe 110-220 kB (610K
"nuHus-Tpancdopmarop”). IIpH MPOeKTHPOBAHHM 3NEKTPOCHAGKEHHS IHEPrOEMKHX MPOM3BOACTE
NofkHa ObITE BO BCEX CTyHasX PAcCCMOTPEHa BO3MOXKHOCTH BBIMOMHEHUS Pa3yKPYNMHEHHBIX [yGOKUX
sBonoB 110-220 kB.

6.1.7. LUenecoobpa3HocTs coopykeHns W Mecropacnonokenne YPII paccMaTpuBaroTCa COBMECTHO
¢ 3HeprocHabxaroledt oprann3almeli IpU CTPOUTENLCTBE KPYIHOT'O SHEPrOEMKOTO MPOU3BOACTBA, e
Hameuaercst coopyxenue Heckonbkux I'TIIT wam TII'B. Ilpy 3TOM OO/MKHa TakKe YYMTHLIBATHCA
BO3MOXKHOCTb NHTaHuA OT YPII Apyrux npOMBILUNEHHBIX MpEeAnpUaTUif U Npo4Ynx OGLEKTOB,
pasmeiiaeMblX B JAHHOM paiioHe. B 3aBuCHMOCTH OT cxeMbl paiioHHOH CeTH, MpeanonaraeMbix
EKTPHUCCKUX HArpy30K, ApYTrUX MECTHbIX yCIOBHUH OMnpeaenserca cxeMa coearHednit YPII.

B Gonbumncree ciyuaes YPIT ocyuiecTsnstoT mpueM M pacnpeneNeHHe 3EKTPOIHEPTHH TpH
nuTarux Hanpsokenuax 220-500 kB, yacTHuHylo TpaHchOPMALIO MOLUHOCTH Ha HanpskeHus 110-
220 kB u ee pacnpesieneHte no TEPPUTOPUM MPEATIPUATUS M K APYTHM NOTpeGHTENIM.

Tlpn HanpsxeHuu nuraroweli cet, sHeprocuctemst 110-220 kB 1 uenecoo6pasHOCTH COOpYKeHHs
YPIl ans nuranus neckonekux ITIH wmu TII'B dyuxumn YPII cocrost B npueMe M pacnpenencHuu
MOLLHOCTH Ha HanpshkeHuH 110-220 kB Ges ee Tpancdopmaimu,

YPIl no cBoeit CyTH sBASIOTCA PpaHOHHBIMM MOACTAHUMAMH W Npu pa3paboTKe NpoeKTa
MEKTPOCHAGIKEHHMA AOJKHO ObITh MPUHATO pellieHHe o nepenave Y PIT B Benenue sHeprocHabxkarolei
opranusaudu. B atux cnysasx VPII pasmelnaercs noGau3ocTH OT CTPOSLUErocs TIPEANPHATHS, HO BHE



€ro NPOMIUIOLAAKH.

6.1.8. B Tex cnmyuasx, korza YPII npenHasHayaercs Anas nuTaHus Heckosbkux [1I'B oaHoro
NPEanpHATHS, CNEAyeT pPacCMOTPETh BO3MOXKHOCTb W Ueflecoobpa3zHOCTh pasmeweHHs YPII Ha
TEPPUTOPUM MPEANPUATHS Kak pacnpenenurensHoii nogcranimu 110-220 kB rimy6okoro Boza. [lpu
BBICOKOI MIIOTHOCTH 3aCTpOiKM NpeanpusaTHsa pexoMeHayercs coopyxenue 3PY 110-220 kB unn, B
UeNsiX yMeHblleHUst o0beMa CTPOMTENBHBIX paboT, COKpalleHHs 3aHUMaeMBIX TUIoma/el, MOBbILICHU
HaIEeXKHOCTH 3J1eKTPOCHAGKEHHUA, MPUHATD 1eKTPooOOPYAOBaHHE pacCTpeAENUTENRHON MOACTaHUMU
110-220 kB ¢ anera3oBoii n3omnsLyent.

[Muranue nopo6Hoit YPIT moxker ObiThb OCYIIECTBJIEHO KaK BO3AYLIHBIMHM, TAK H KaOeNbHBIMH
nuHusMH.  Dkcnnyarauus  YPII, pasMelieHHolt Ha mnpoMIuIoOlWIafxe, AO/DKHA OCYHIECTBAATLCS
AePCOHANOM NPOMBILLIEHHOTO MPENPUATHS.

6.1.9. TIpy nuTaHUU TIPOMBILIEHHBIX NPEANPUATHIL OT ceTell 3HeprocucreMsl HarpsikeHueMm 110
kB cneayer paccMaTpuBaTh 11€1ecOOOpa3HOCTh NPHUMEHEHHS B KauecTBe IPUEMHBIX ITYHKTOB
xomrekTHeIx noactanuuii 110 kB 3aBoxackoro w3rotosnenns 610uHoi koHcTpykuuu cepun KTTIB.

6.1.10. Turanue I['TITL, [II'B, YPII or ceteil 3HeprocucTeMsbl JOMKHO BLITIONHATLCA HE MEHEE UeM
o ABYM JIMHUSAM, MOAKJIOUYEHHBIM K HE3aBUCHMbIM UCTOUHHUKAM MUTAHUA.

[Tpy BbIXOZE M3 CTpOs OAHOW M3 MMTAIOLUMX JIMHUHA ocTaBluMecs B paboTe JIMHUM JOMKHBI
obecrnieunTb BCIO Harpysky npeanpuatuda. [Ipu BeIxoje M3 CTPOS OZHOTO HE3aBHCHMOrO HCTOYHHKA
NUTaHUs ocraBiuvecs B paboTe HCTOYHHMKM NMTaHUS [OOMKHBI OOecrneyuTh MUTaHHE BCex
snekTponpueMHUKoB | u Il kateropuu, koropbie HeoOXOOMMBI I3 (QPYHKLUMOHHUPOBAHUS OCHOBHBIX
MIPOM3BOJCTB.

Buibop cxem mnuratomefi ceru (MarucrpalbHele WM paavianbHble) MU MX KOHCTPYKTHBHOTO
vcnonHeHHs (Bo3ayLiHbie MNH kabenbHele) nurarommx JuHuit 110-220 kB onpenenseTcs TeXHHKO-
IKOHOMMUUYECKHMH COMOCTABJICHHAMH C YYETOM TeHMIaHa U 0co0eHHOCTeH OaHHOTO NpeanpUsITHs,
B3aHMHOIO pAaclofiOXKEHUs1 paiioHHBIX TOACTaHUMI M MYHKTOB BBOLA, OXHUIAEMOMH TMEPCMEKTHBBI
Pa3sBUTHs CYLIECTBYIOLLEH CXeMbl 3JIEKTPOCHaOMKEHH, CTENeHH 3arpsa3HeHHs aTMocdepsl.

Ipn 3TOM pekoMeHIYIOTCS CNEAYIOINHE PeLIEHHS

- nuranue Y PIT, T'TITL, ITI'B ot cereil 3HeprocucTeMsl BBIMONHATD BJI;

- nutanne I'THI, TII'B ot VPI1 takxke BoimonHate BJL [lpu BBICOKO#H MIOTHOCTH 3acTPOMKH
crnenyer npumeHATh kabenbHele muuuM 110-220 kB;

- npu 3Ha4MTeNabHOM yaaneHud YPII or mpoMmiomanky Ha rpaduile nocienHeit MOryT OBITb
coopyeHbl nepexoanblie MyHkTs! 110-220 kB ans nepexona Ha kabenbHbIe TMHUY,

- npu npuMmerHeHnd BJI MoryTt ObITb MpHUMEHEHB! Kak paguanbHbIe, TAK U MaruCTPaIbHBIE CXEMBI
NUTaHUs;

- MPH 3HAYUTENBHOH [0/I€ EKTPONPHEMHUKOB | KaTeropuy NUTaHHE NPHEMHBIX MYHKTOB ClleyeT
BBIMOJIHATE ABYMS OJHOUEeNHbIMH BJI nny uutelihoBbIM 3aX000M CEeKLIMOHHPOBAHHOMH AByxuenHoi BJ
¢ IBYXCTOPOHHHMM MUTAHHEM.

6.1.11. Bribop cxembl /IEKTPHYECKHX COSIMHEHHI HAa CTOPOHE BLICOKOro Harnpsbkenus 110-330 kB
NMOACTAHUMH pPEKOMEHAYETCS MNPOM3BOAUTL B CHEAYIOLIEH TOCTEAOBATENBHOCTH, HauyWHas C
APOCTEHIIMX CXEM:

- 610k "nuHMS-TpaHchOpMaTOp” © PazbEAUHNUTENEM, OTAEIHTENEM, BBIKIIOUATEIEM;

- nBa 0/10Ka ¢ HEABTOMATHUYECKO NepeMbluKoi CO CTOPOHE! JIMHHIA,

- MOCTHKH Pa3HbIX BUIOB C BBIKIIOUATENAMY;

- YETHIPEXYTOJbHHUKH;

- ofiHa paboyas CeKLMOHUPOBaHHAA U 0OXORHAs CHCTEMa LUMH,

- ae paboure ¥ 06XOOHaA CUCTEMBI LUIKH;

- ase paboune CEeKIMOHNPOBaHHbIE K 00X0AHAs CUCTEMBI LIKH,

TIpu BeIOOpE CXEM 2AEKTPHUECKUX COEIHHEHMI MOACTAHUMH NPOMBIIUIEHHBIX MPEANPUITHH
Clieayer pyKOBOACTBOBATBCA THNOBBIMM  MaTepualaMM Ul  NPOEKTHPOBAHHA  [OACTAHLMIA,
pa3paboTaHHBIMKM MHCTHTYTOM DHeprocerbnpoekt [13].

BbI6Op KOHKPETHOH CXeMbl JIEKTPHUECKHX COENMHEHHI Ha CTOPOHE BBICOKOro Hanpsxeuus 110-
330 kB noacraHuuu fo/keH ObiTh 0GOCHOBAH B MIPOEKTE,

6.1.12. Otaennteny Ha CTOPOHE BBICOKOTO HANpsiKEHHS MOACTAHLMI MONYT MPUMEHSATBCA Kak C
KOPOTKO3aMbIKaTENAMH, TaK M C Nepeayeil OTKIIOUAIOUIETO UMITYJIECA Ha BBIKJIIOMATEb [OJOBHOIO
y4acTka nuTatolled nuHud. Beibop cnocoba mepemauu OTKIIOYAOLIEro HMITYJIbCA ONpenensercs B
3aBHCHMOCTH OT Y/JaJCHHOCTH TMUTaoleH MOACTaHUMH, MOLIHOCTH TpaHcdopMaTopa, xapakrepa
noTpebuTtens, TpeboBaHUi MO HALEHHOCTH OTKIIOYEHHS.

[Tpumenenne kopoTko3aMbIKaTeneil Ha MOJACTaHUMAX MPOMBILIEHHbIX NOTpeOUTENeH He MOMKHO
BLI3bIBATbL HApyIIEHUH 3NEKTPOCHAOXXEeHWs OTBETCTBEHHBIX noTpedureneil K3-3a  MOABJEHHA
HEIOTIYCTUMBIX MO 3HAYEHUIO Y BPEMEHHU OTKJIOHEHHH W MPOBAJIOB HANPSXKEHUs B PACpeae/THTEIbHOM



ceru.

6.1.3. T'TII, TII'B pexoMeHAyeTCs BBIMONIHATE IBYXxTpaHchopMaTOpHEIMU. B crenyrommx ciyvasx
MOkeT OBITh PACCMOTPEHa LIENeco00pa3HOCTh YCTAHOBKH TpeX TpaHC(HOPMaTOpOB:

- IPH HAJIMYUM KPYIHBIX COCPEAOTOUEHHBIX MIEKTPUUECKHX HArpy3oK;

- MpH HeoOXOAUMOCTH BBIAETEHHUS MUTAHUA KPYIHBIX PE3KONEPEMEHHBIX HATPY30K HA OT/AEIBHBIE
TpaHcopMaTopbl;

- JUTS LI€XOB H NMPEANpPUSTHH CO 3HAYHTENBHBIM KOIMYECTBOM 3JIEKTPOTIPHEMHHUKOB 0C000H rpyIribl
I kareropuu ¥ 3NEKTPONIPUEMHHKOB | KaTEropyH, K MUTAHUIO KOTOPLIX MPEIbABIISIOTCA MOBBILIEHHBIE
TpeGOoBaHNS B OTHOLUEHHH HaJEKHOCTH.

B o6ocHoBanHbIx caydasx Ha I'TIIT moryT ObITh yCTaHOB/IEHBI aBTOTPAHC(HOPMATOPEL

6.1.14. [IpuemHble NYHKTBI 3JIEKTPOSHEPIHH MPOMBILUICHHBIX MPENPUATHH, UMEIOIUX B CBOEM
COCTaBe MOLUHbIE 3JIEKTPOIPUEMHHKH C Pe3KOMepeMeHHbIMH rpadMxkaMyu Harpy3kd, pekOMeHayeTcs
noAxaouaTh K ceTsiM sHeprocucreM 110-330 kB ¢ BosamoxkHo Gonbiiumu Tokamu K3. Tlpu BeiieneHnu
3TUX 3MIEKTPONPHUEMHHKOB Ha OTAENbHBIE TPaHCHOPMATOpsl MOCIENHNE CENYET MOAKIIOUATh K CETH
obuiero HazHaueHus 110-330 kB ¢ HanbonmbuMu 3HaueHHsMH TokoB K3.

6.1.15. TlpenoxpaHuTenu Ha CTOPOHE BBICLIEro HampspkeHWs noacradumii 110 kB ¢
ABYXOOMOTOUHBIMH  TpaHcopMaTopaM¥ MOTYT NPHUMEHATHCA TMPH  YCIOBUM  obecredeHus
CEJIEKTUBHOCTH TPEROXpaHHUTENEH M peSICHHON 3aluWThl NIMHWE BRICUIErO M HH3LIEro HarpskeHuH.
YcraHoBka HNpenoxpaHuTenel He jaonyckaercs s TpaHchopmartopoB HanpskeHuem 110 kB,
HeHTpaJib KOTOPBIX B MPOLIECCE IKCIUTYaTalik MOMKET ObITh pa3z3eMileHa.

6.1.16. 3akpeiTble pacmpeznenurenbHble ycrpoifictBa HampsixkeHuem 110-220 kB moryt ObITh
MPHUMEHEHBI B CIERYIOLIMX ClTydasx:

- B palioHax c 3arps3HeHHO# atMocdepoii;

- B pailloHaX C MHHHMMAJIBHBIMH PAaCUETHBHIMH TEMMNEPATYPaMH OKpPYKAIOHUIErO BO3IYyXa HWKe
JOMYCTHMBIX AT IeKTPoobopynOBaHHS;

- pa3MeLIiEHHE OTKPLITOrO PacrpenyCcTPOHCTBAa HEBO3ZMOXKHO 10 YCIIOBUSIM 3aCTPOHKH TUTOILAIKH.

Pewenue o coopyxennu 3akpsrroro PY 110-220 kB nomkHO 66ITb 000CHOBAHO B MPOEKTE.

6.1.17. TlpoexTuposanHe reHepaibHoro niada noacraHuun 110-330 kB, gopor Ha TeppuTOpHH
NOACTAaHUMH, OOBEKTOB MAC/SHOrO, NMHEBMATHYECKOrO XO3iHCTBAa ClEAYeT MPOU3BOAMTL COMNIACHO
TpeboBaHusM 1. 4.2 [1YD "PacnpenenurensHele YCTPOWCTBA M MOACTAHLMH HAMpshKEHHEM Bhiiue 1
kB" {1] 1 HOPM TEXHOJIOrHUHECKOro NpoeKTUpoBaHus noactaHuwmi 35-750 kB [12].

Ha noacranuuax HanpsokeHuem fo 330 kB He cneayer npeaycMarpuBaTh CTallMOHApHbIe
rpy30MoabEMHbBIE YCTPOICTBA 11 peBU3HHM TpaHCchOpMaTopoB. JIis 3TOi Leiu MOKET UCIIO/Ib30BaThLCS
nopTan OWIMHOBKK TpaHCOpMaTopa WM WHBEHTApHOE Ipy30MoAbeMHOE YCTPOHCTBO (IrepenBkHOM
KpaH).

6.2 Cetu 35 kB

6.2.1. PeweHne 0 nUTaHUM NPOMBILUIEHHOrO NPEANPHITHA OT CeTell »HeprocucTeMsl 35 kB
CNElyeT MPHUHUMATE NPHU OTCYTCTBUN B paHOHE CTPOUTENBCTBA NPEANPHUATHS CEeTell SHEProcUCTEMb 6-
10 1 110 xB.

6.2.2. B 3aBucHMOCTH OT mOTpeOIseMoil MOILHOCTH M COCTAB& JEKTPONPUEMHHUKOB B KAYECTBE
MPHEMHOrO MyHKTa 3JIEKTPOIHEPrHU Ha NPEINPHATHH MOTYT OBITb PUMEHEHSI:

6.2.2.1. TpancopmatopHas noxcranuus 35/6-10 kB ¢ TpaHchopmaropamu moutHocteio 1,6-10
MBA, ¢ Trnoso#i cxemoii PY-35 kB cornacHo pazpaboTke uHCTUTYTAa DHEproceThnpoekt "CxeMbl
NPUHUMITHANIBHBIE  3JIEKTPHUYECKHE  paclpeleNnTeNbHBIX YCTPOHCTB  HampsbkeHdeM 6-750 kB
noacranuuk". JIns aByxtpaHcdopmatopHoi moacranuuu PY 6-10 kB cremyer BHIMONHATL ¢ OAHOM
OJIMHOYHOI, CEKLIMORKPOBAHHOM BBIKITIOUATENEM CUCTEMOM LUMH.

6.2.2.2. KomniextHas noncraHuusa 35/6-10 kB 3aBOACKOro M3roTOBEHHS GIIOYHOM KOHCTPYKUMH
cepun KTTIB.

6.2.2.3. TpancdhopmaropHas noactanuus 35/0,4 kB ¢ tpancdopmaropamu "mMomHOCTEIO 10 2,5
MBA. Ilpu 3TOM Hafto y4MUTBHIBaThb, YTO Ha MPEANPHATHH ACIDKHEI OTCYTCTBOBATh BLICOKOBOJIBTHBIE
JJIEKTPONPHEMHMKH, a MpeNeNbRas Harpyska nNpearpusTUs MoxerT ObITb OrpaHM4eHa MOLLHOCTBIO
YCTaHAaBIHBAEMbIX TPAHC(OPMATOPOB.

6.2.3. Tlutanue yKa3aHHBIX MPHEMHBIX TYHKTOB PEKOMEHIYETCS BBINOJHATE BO3AYLIHBIMH
JIHHHAMM 271eKkTponiepenayn 35 kB.

6.2.4. KonuuecTBo ycTaHAaBIHBAaEMBbIX Ha NMOACTAHUMAX TpaHchopMaTopos K umcio ueneit BJI-35
kB onpenensiorcs B 3aBHCHMOCTH OT KaTeropMu NONK/IIOUEHHBIX 3JIEKTPONPUEMHHMKOB  TI0
6ecnepeboMHOCTH ANeKTPOCHAGKEH !,

[Ipy HEOOXOAMMOCTH KOMIMEHCALMHY EMKOCTHBIX TOKOB HA MOACTAHUMH JAOKHB! YCTAHABIMBATALCH
3a3eMJISIIOLIHE PEaKTOpPhI.

6.2.5. Ha orTaenbHBIX 3HEPrOEMKHX HPEANPUATUSX IS MUTAHMS MOLIHBIX CHELM(HY eCKHX



3JIEKTPONPUEMHHKOB (dJIEKTporieUeii, npeobpa3oBaTte/bHbIX YCTAaHOBOK M JIp.) AO/KHA OBITH CO3daHa
JoKasibHas ceth 35 kB, He sBAAoLancd ceThio obuero HasHaueHusa. McTouHHKaMU MUTaHUs 3TOH CeTH
ABJIAKOTCA CeTeBble WM crieuualisHele TpaHcdopmaropst 110-330/35 kB, MoulHsle TpeXOoOMOTOUHBIE
asroTpaHcopMaTopsl ¢ 0OMOTKOH cpeaHero HampspkeHHst 35 kB. [lutaHMe 3/eKTPONPHEMHHKOB
ocyuiectnsiercs ot PY-35 kB panuansHeiMy kabGenbHbIMU AWMHUAMH 35 kB. lepenaua mouHoctd ot
MCTOYHMKOB nnTaHus 0 PY-35 kB BbimonHserca nu6o MarucTpanbHBIMH TOKONMpoBodamu 35 kB,
6o kabGenbHBIMU THHUAMU 35 KB.

6.2.6. Ipu nocTpoeHnH cUcTeMBI dTeKTpocHabxeHus Ha HanpsbkeHMu 35 kB mnst momubix JICII ¢
neuHbIMU TpaHchopmaTopamu 35 kB crienyer pykoBOACTBOBATECA CAEAYIOIMMU MOTOKEHHUAMH:

6.2.6.1. TIuraune ACII nomkHO ocyuecTiaTbes ot PY-35 kB neuHo# noacTaHuuy, kK KOTOpoil He
ClleAyeT NOAKJIFoYaTh CTOPOHHUX NoTpebuTeneii.

6.2.6.2. K ogHo#t cexuun cOopHbix wuH 35 kB Moxer ObiTh noakmoueHo Heckonbko JCII-25 u
JACTI-50. Kaxpas ACII-100M6 ¢ neunsiM TpaHcdopmaropom 80 MBA noakimovaercs K OTAenbHOU
cexupuu cGopHeix wHH 35 kB, nuraemoii ot cereBoro TpaHchopmatopa obitero HazHayeHus 160 MBA,
220-330/35 kB nmbo oT OBYX, BKIIOYEHHBIX Napa/uIesbHO, CETEBBIX TpaHchopMaTopoB oOlLero
HazHaueHus 63 - 80 MBA, 110-220/35 kB.

6.2.6.3. Tlo mepe OCBOEHHA 3JEKTPOMPOMBILIIEHHOCTLIO CMEeHHaibHbIX AMHAMHYECKH CTOHKMX
cereBbix TpaHcdopmatopoB 100 MBA nocnennve cnefyer ycTaHaBiMBaTh B3aMeH TPaHCHOPMATOPOB
001LLero Ha3HauEHHUA.

6.2.6.4. YunThIBas HE[OCTATOUHYIO HAAEKHOCTH CETEBBIX TpaHchopMaTopoB obLIero HazHaueHHs
160 MBA, pomyckaercsi OCYLIECTBJISTE HX pPE3EPBUPOBAHHME IIYTEM YCTAHOBKM TPETBEro
TpaHcdopmartopa 160 MBA npu aByx neuHsix arperarax. [lpu Hannuum onHo#t JICII pesepBupoBanme
ceteBoro TpaHchopmaropa 160 MBA He BhimosiHsercd. Tawke HE ClelyeT pe3epBHUPOBATh
crielHaibHble AMHAMWYECKH CTOMKHE ceTeBbie TpaHChopMaTopsl.

6.2.6.5. Tlpu mByx HOCII c¢ neunsiMH TpaHchopmaTopamu MommHocTelo 10 80 MBA momiwsl
paccMaTpuBaThCs  BO3MOXHOCTb M LiefiecooOpasHOCTh  MapauiensHoit  paboTel  CeTeBbIX
TpaHchopMaTopoB Ha cTopoHe 35 kB.

6.2.6.6. Ha wwunax PVY-35 kB ne4yHoil mnoacTaHUMM JO/KHO TNOAAEPKHUBATHCS BHIGOPOM
COOTBETCTBYIOWIEH oOTMafku cereBoro TpaHchopmaTopa HampsHKEHHE XONOCTOrO XOoia, PaBHOE
MAaKCHMaJlbHO JOMYyCTHMOMY HampsbkeHHIO neuHoro tpaHcdopmaropa. [pu padore [JCIT nanpsbkeHue
Ha cOopHbIX mxHax 35 kB momkHo ObITh B npeaenax 38,5-35 kB.

6.2.6.7. CereBble TpaHcdopmatopel 110-330/35 kB cnexyer nomkmouats k cersim 110-330 xB
3HEProCcHCTEMBI B TOUYKAX ¢ HAWOONBIIMMH 3Ha4eHUAMHU TokoB K3.

6.3. Cetn 6-10 xB

6.3.1. OnexrtpocHaOxeHHE MNpPeANMpPUATHII ¢ HEIHAUMTENIBHOM  3JIGKTPUUECKOM  Harpyskoii
OCYLUECTBJISIETCA, KaK MpaBHJIo, OT ceTeil sHeprocucteMbl 6-10 xB. B kauecTBe NpHeMHBIX MYHKTOB
MOTYT ObITb MPUMEHEHB:

ueHTpanbHas pacnpeaenurensHas noacradums (LIPIT) unu pacnpenenurensHas noacranuus (PIT)
npu Harpy3ke nopsaaka 5-15 MBT;

pacnpeaenurensHo-TpaHcopmaropHas noactanuua (PTIT) npw  Harpyske mnpeanpustus,
COCTaBIAIOLLEH HECKOJILKO MEraBaTr.

[luTanye ykasaHHBIX TMOJACTAHLMIA OT CETEHl 3HEProCUCTEMBI MOXKET MMPOU3BOAMTCH KabelbHbIMH
WIM BO3OYIUHBIMM JiMHMAMHM 6-10 kB kak mo paguanbHOlM, Tak M MO MarucrpajibHOM CXxeMme
pacripeneficHus  WIEKTpO3Hepruy. [IoACTaHUMH  COOPYKAKTCA  OTHENBHO  CTOSAUIMMH  WIH
c6IIOKHPOBAaHHEIMHU € APYTHUMH 3AHUSMH.

6.3.2. PacnpenenurensHbie yerpoiicta 6-10 kB I'TIIT u [1I'B sBns10TCS MO CYLIECTBY OCHOBHBIMU
pacnpenenuTenbHbIMY noacTtaHuMsiMu 6-10 kB npeanpustas. Ot PY 6-10 kB ' nuraiores
sropuunbie PIT 6-10 kB, sanexrponpuemunku 6-10 kB n TII 6-10/0,4 xB. PY 6-10 kB I1I'B apnsercs,
KaK MpPaBWiI0, €IWHCTBEHHOH pacnpelenuTeNIbHOM MOACTaHLUMEH KPYMHOro uexa, Kopryca WM
NpEAnpUATHS W OT HEE MOJTy4aloT NMUTaHue anekTponpueMHuky U TI1 6-10/0,4 kB. [ToMeutenue PY 6-
10 kB INI'B pekomeHzyercs NpHCTpanuBaTh WM BCTPAaUBATh B IPOU3BOACTBEHHOE 31aHHUE.

6.3.3. PY 6-10 xB nsyxtpaHchopmatopueix I'TIII, III'B pekomeHmyercs BBIMONHATE C ABYMS
OAMHOYHBIMHA  CEKLMOHUPOBAHHBIMH  BBIKMIOYATENSAMHM CUCTEMaMH IUWH, [IOAK/IIOYAEMBIX K
pacileneHHeIM 06MOTKaM NOHMKAIOUIMX TPaHCHOPMATOPOB MM K BETBAM CIABOEHHOrO peakTopa
obiueit Toukoi, YCTaHOBIEHHOI'O Ha BbIBOZE TpaHcdopMarTopa 6e3 paciuernieHHol o6MOTKH.

[lpu ycraHoBke TpaHchopMaTopoB ¢ HepacuierieHHodt obmorkoit (16 MBA u MeHee) Ha
asyxtpancdopmaropubix I'TIIT u III'B pekomenayercs BeinonHeHue PY 6-10 kB ¢ omHoit onuHouHOM
CEKLIMOHHUPOBAHHOM BBIK/IOYATENEM CHCTEMOM LUKH.

CekuuoHupoBatHele cHcTeMbl cOOpHBIX WIHH 6-10 kB pabortaior, kak npasuio, pasmensHo. B
cay4asx, KOraa MpU pas3lenbHOM pexume paboTbl cuctem cOOpHBIX wWMH aeiictee ABP (naxe



ObICTPOACHCTBYIOLLETO) MPUBOIAUT K PACCTPOHCTBY CIIOXKHOIO TEXHONIOTHUYECKOro Mpoilecca, chaeiyer
paccMmaTpUBaTh BO3MOXKHOCTh U LiefiecooBpa3HOCTh MapauienbHol paboTel cucteM cOOpHBIX WHH 6-10
kB.

6.3.4. B cnywyae ycraHoBku Ha pasyxtpaHcopmatopueix I[TIII, III'B tpancdopmartopos ¢
paculerieHHbIMM OOMOTKaMH Ha pasnuuHele Hanpskenus (6 w10 kB) pacnpemenurensHoe
YCTPOMCTBO A1 KAXAOrO M3 HANpHKEHHWH CleAyeT BHINOMHATL C OAHOW  OOWHOYHOM
CeKUMOHHUPOBAHHOM BHIKIIFOYATEIEM CUCTEMOH LIHH.

6.3.5. PY 6-10 kB onHorpanchopmaroprsix [TII1, TII'B crnenyer BHIMOMHATH, KaKk MPaBHIIO, C
O/AHOI OJMHOYHON HECEKUMOHMPOBAHHOMH CUCTEMOH LIMH U1 TpaHCHOPMATOPOB ¢ HepacllenIeHHOM
0oOMOTKOH M ¢ OfHOHW OJMHOUHOM CEKLMOHMPOBAHHOM cHcTeMoOH MIMH AN TpaHchopmaTopoB ¢
pacuienyieHHoi 0OMOTKOIA.

6.3.6. Bropuunsie pacnpeaenurensHsie noacraHuud PIT 6-10 kB, nurarommeca or I'TIT, LIPTI,
pexoMmeHayercs coopyxaTtbh s yaanedHeix ot ['TIIT, LPIT norpebureneit (KoMmpeccopHeIX U
HACOCHBIX CTaHLM#, NMPOU3BOACTBEHHOro Kkopnyca ¢ Heckomskumu TIT 6-10/0,4 kB). Ilpu uucne
orTxommx JuHUHA 6-10 kB meHee 8 uenecoobpasHocts coopyxenus PIT gomxna 6biTh 060cHOBaHa.
[Mpenenshas, nogxmouaeMas k PII, Harpyska ompenensercs WCXOAs W3 MPOIMYCKHOM CHOCOOHOCTH
BbIKJtouarens JuHuM, nurawowmeir PIT. PIT 6-10 kB cnemyer BBIMONHATE € OAHOH OXHHOYHOM
CEKLIMOHUPOBAHHOM BBIKITIOYATEIEM CUCTEMOH LIHH.

6.3.7. Uuncno cryneneil pacnpeneneHns 3eKTPOIHEPruH Ha HanpsbkeHHU 6-10 kB He pomkHO ais
NIPOMBILICHHBIX NPEaNpUATHH ObITh, Kak mnpaBuio, Oonee AByX. PekomeHayemble CTyreHH
pacripeneneHHs npuBeaeHsl B TabI.

Hcrounux muranus I crynens 11 crynexn
PY 6-10 kB I'TIM TI1, OT1
PY 6-10 xB I'Tll PII TIL, 311
PY 6-10 xBIII'B TII, OI1
LIPIT 6-10 xB PII TIIL, OI1
HPIT 6-10 xB TII, 3I1
PI1 6-10 kB TI1, OI1

OnektponpuemHukaMu 6-10 kB (OI1) ABnAOTCA 3MEKTPOABHUraTENM, TEPMHUECKHE YCTAHOBKH,
npeobpa3oBaTenbHbIE MOACTAHUNH U YCTAHOBKH.

6.3.8. Pacnipenencnue snektposHepruu ot I'TII, IIPIT mo PIT 6-10 kB MOXeT BBLINONHATECA MO
pamvanbHbIM, MAarMcTpaibHBIM M CMEILIAHHBIM CXeMaM B 3aBHCHMOCTH OT TeppUTOPHAIBHOrO
pacnojioeHUa  Harpy3ok, MOTpeOnseMoil  MOIUHOCTH, TpeGOBaHMH  HAaJEKHOCTH,  YCIOBMIA
OKpy»atoled cpeabl. MaructpansHeIM CXemaM CleflyeT, Kak NpaBuio, OTAaBaTh MPEINoUTeHHe Kak
fonee IKOHOMUUHBIM,

KosblieBble MarucTpany Ha MpeAanpUATUSX AONYCKaeTCs MPUMEHSTL AJIS MUTaHusa notpebureneii
Il u uactnuno II xaTeropuu npH COOTBETCTBYIOILEM pPACTIONOXKEHHU [MUTAEMBIX WMH Tpymnn
NOACTAaHUMH M NMPH €IMHNYHONH MOIIHOCTH TpaHcdopmaropos ue Goree 630 kBA.

6.3.9. MarucTpanbHble CX€MBbl paclpeleNeHUs SNeKTPOIHEPrHd MNpHU HanpshkeHHu 6-10 kB
PEKOMEHIYETCA OCYLIECTBIATE TOKOMPOBOAAMH, OTIMYAIOIIMMHUCA Oonbiuefl HaIeKHOCTBIO IO
CPaBHEHWIO C JIMHMAMH, BBIMOJHEHHBIMM W3 OOJBIIOrO 4YWclia MapamiensHeix KaGemei. [las
SHEProeMKHMX MpPERNpPUATHI MOryT OBITh PEKOMEHIOBAHbI CIIEAYIOLIHE MAaruCTPA/bHbIE CXEMBbI,
BLIMOJIHEHHbIE TOKOMpoBoAaMU 6-10 kB:

- ot Tpancopmaropos ['TIIT ro MarucTpansaM nomyyaroT nuTaHue Heckoseko PIT 6-10 kB;

- OT WHH reHepatopHoro HampsxkeHus TOLL, coGcTBEHHOM NEKTPOCTAHLMM APOKIAALIBAIOTCS
marucrpanu no PI1 6-10 kB, pacrionoxeHHbIX 110 MpoMIIoaaxke npeanpuarus. Tpacca TOKONpoBoa
B 2TOM Clly4ae, B OCHOBHOM, MPOXOIWT BHE MUIOLIA/AKH,

s yxazaHHbIX CXEM pacrpefielieHus CIlenyeT MNpUMEHSTb, KaK MPaBWIO, ABYXLENHEBIE
ToKOMpoBoasl. IlpuMeHeHHe ABYX OAHOLIENMHBIX TOKOMNPOBOAOB B3aMEeH ABYXLEMHOrO TOKOMPOBOJA
JOMIKHO ObITh OGOCHOBAHO B MPOCKTE.

Muranue asyx PIT 6-10 kB Moxer GbiTh BHIFIOHEHO MO MarucTpaibHON KaGenbHON JIMHUH, CIH
ITOMY He npenarcTayer pacnonoxenue PIT u 3HaueHye anekTpUueckoit Harpy3Ku.

6.3.10. PapuantHele cXeMbl pacripefielicHus 3IeKTPOIHEPTUH NnpH HanpskeHuu 6-10 kB cnemyer
NPUMEHATH TIPH HArpy3Kax, PacrofloXkKEeHHbIX B Pa3NUYHEIX HATIPABJIEHUAX OT UCTOYHUKA MHUTAHMs, DTH
CETH, KaK NPaBHJIO, CNEYET BBIMOMHATD KaOeAbHBIMH JTHHHAMM,

PannaneneiM cxemam nutaHus cekuuii 6-10 kB cnenyer oTaaBaTe NpeAnoYTEHHE 110 CPABHEHUIO C
MarucTpanbHbIMM CXEMaMH TIPH MOBBIIEHHBIX TPEOOBAHMAX K HAAEXKHOCTH 3eKTpocHabxenns
JIEKTPOTNIPUEMHHKOB, MOAKJIOYEHHBIX K 3THM CeKUuAM (npu muraHud ot PII, B ocHOBHOM,




JIEKTPONPHUEMHHKOB | KaTeropuwu).

6.3.11. [IlutaHMe UHAMBUAYaNbHBIX O3MEKTponpueMHUKoB 6-10 kB (aBurareneil, neuef,
npeoOpa3oBaTeNbHbIX MOACTAHUMHA M YCTAHOBOK M T.I.) CNENyeT BBIMOJHATE pPajHalbHBIMU
KabeNbHbIMH JMHHAMH OoT cekuuid 6-10 xB noacranumu. I[Muranme TIT 6-10/0,4 kB Moxer
BLIMOJNHATEC KaOenbHBIMHM JTHHUSAMHM Kak MO paalaibHOM, Tak M MO MarucrpanbHoi (K OmHOM
Marucrpany Moryr ObIThb MOAKAKOUEHB! 10 Tpex TpaHchopMartopoB MouHocthio 1000 kBA wnn nea
TpaHchopmaropa MouHocthio 1600 kBA) cxeme. OTka3 oT MarucrpanbHbIX cxeM nuraHus TII
JokeH ObITh OBOCHOBAH B MPOEKTE.

6.3.12. Jns npoMBbILUISHHBIX MpeAnpusiTiii MOTyT GbITh JOIYIIEHE! CXEMBI C HPUCOSAUMHEHHEM T10]1
oaMH BeIknouatenb 6-10 kB aByx kaGenbHbIX JMHHHNA, MAYIIHX K pa3HBIM ABYXCeKUMOHHbIM PIT 6-10
KB uiau pazHeiM AByxTpaHcdopmaropusiM TIL B srom cnydae nuranue ykazauubix PIT u TI1 nomkHo
NpeaycMaTpUBaThCs HE MEHee YeM MO ABYM JIMHUAM, OTXOIALUMM OT Pa3sHblX CEKUMH HCTOYHMKA
MUTaHHA.

6.3.13. Tlpy nurtaHuu crneuupUUeckuX (HETMHEHHBIX, Pe3KONMePEeMEHHBbIX M HECHMMETPHUHBIX)
Harpy3ok 6-10 kB cienyer pykoBoACTBOBATECH CIEAYIOWHUMH TIOJIOKEHHUAMH:

6.3.13.1. TIuranue cneuMdUUECKHX HArpy30K B HOPMaJbHOM peXHME PEKOMEHAYeTCs
MPOMU3BOAMTL OT OTAENBHON cekuuu cOopHbix WHH 6-10 kB, ecnu 3TOMY He MpemATCTBYET 3HAYEHHE
3NMEKTPHUECKOM HArPY3KH.

6.3.13.2. Tpancdopmaropusie mnopacraHuuu 6-10/0,4 kB, OT KOTOPBIX MOAYYaKOT IMTAHUE
OCBETHTENIbHbIE MNPHOOPBI C NaMriaMH HaKaJIMBaHMS W YYBCTBUTENbHbIE K HiMeHeHusam [IKD
3/IEKTPONPHUEMHHKH, ClelyeT MOAKIUATE K Cekuud cOopHbix wWwuH 6-10 kB, He nuraroluei
cneuupuuecKue Harpy3KH.

6.3.13.3. VYkazannsle B nn. 6.3.13.1, 6.3.13.2 cexumu cGopHeix wuH 6-10 kB pekomenayercs
NOAKIIOYaTh K pa3HbIM BEeTBAM pPAacIUETUIEHHOH OOMOTKM HH3KOrO HamnpsiKEHWs CETEBOro
TpaHcdopmaropa 110-330/6-10 kB mowHocteio 25 MBA u Gonee. B ciiyyae yCTAHOBKM CeTEBbIX
TpaHcOpMaTOpOB C HEpacWIETUIEHHBIMH OOMOTKaMH Hu3koro Hampsbkenust (16 MBA u Menee)
yKa3aHHblE CEKLMM COOPHBIX IIMH PEKOMEHAYETCS NOAKIIOYATh K PasHbIM BETBAM COBOEHHOIO
peakTopa 6-10 kB, ycTraHOBJNEHHOrO Ha BLIBOJE CETEBOrO TpaHcdopmaropa.

6.3.13.4. TpancdopmaropHsie noacraHuud 6-10/0,4 kB, He nurarounue ykazaHuywo B n. 6.3.13.2
Harpysky, W oanextpoasuratend 6-10 kB moryr nogkmouatbes k JiF0G0H BETBM paclLErIEHHOMN
oOMOTKM ceTeBOro TpaHcopMaTopa MJIH COBOGHHOrO peakTopa. IIpM HATHM4YMM CHHXPOHHBLIX
ABUratesnel NpeanovTUTENBHBIM ABJISSTCH WX MOMKIIIOYEHHE K CeKLMMW LUMH, OT KOTOPOH NUTAOTCA
crieuU(pHIHBIE NEKTPONPHEMHHUKH.

6.3.13.5. Cneuuduueckne Harpy3kd peKOMEHAYeTcs NOAKIIYATh K Touykam cetd 6-10 xB ¢
HauGoNbLIMMH 3HAUEHUAMH TOKOB K3,

6.3.14. Tlpu ycraHOBKe CIBOEHHOTO PEaKTOpa Ha BBOJE CJIeLyeT IpefyCMaTpHBAaTh PaBHOMEPHOE
pacrnpefesieHUe Harpy3Ku MexIy CeKLMAMH moacraHumu. Cliellyer [pHHAMAThL 3HAYEHHE TOKA KaxIoH
BETBY COBOGHHOro peakropa He meHee 0,675 HOMHHaJIBHOrO Toka oGMOTKM TpaHcthopmaropa GO
CYMMAapHOTO TOKa Harpy3k, Y4MTHIBasA BO3MOXHOCTb HEPaBHOMEPHOCTM HArpy3oK, a TakKke
M3MEHEHHS HAarpy30K 10 CEKLUAM B MPOLECCe IKCIUTyaTaLMH,

6.3.15. PacnpegenuTensHble MOACTaHLUMM CNEAyeT, Kak IIPaBWIO, pa3sMeliaTh HA TPaHHULE
NUTaeMbIX HMH YHaCTKOB CETH TaKMM 00pa3oM, 4ToObl He ObUIO OOPATHBEIX MPOTOKOB SHEPTHH.

6.3.16. [lpu nocTpoeHHH cXeMbl MOACTAHUMHW Ha CTOPOHe HanpshkeHus 6-10 kB cnemyer no
BO3MOKHOCTH M30eraTb MpPUMEHEHWs TPOMO3AKMX M OOpOrux Belkmouateneit. C 3TOH UEMBIO
TOKOMPOBOAL! HanpsxeHuem 6-10 kB crenyer moaxmoyaTe HEMOCPEACTBEHHO K TpaHchopMaTopy
4epe3 OTAE/bHbIE BRIKTIOYATENH.

[lpn orcyrcteum otGopa 3Heprud Ha HanpskeHun 6-10 kB nommumo Tokonpoeoja ciemyer
NpUMEHATL cxeMmy Broka "TpaHchopmaTop-Tokonposoa”.

6.3.17. [lna npoMBbILUIEHHBIX MPEONPHUATHI MOrYT NPUMEHATLC TMpPH HanpskeHuu 6-10 kB
BBIKJIIOUATENN HATPY3KH B KOMIUIEKTE C NPEAOXPAHUTENAMHU BO BCEX CIydasX, KOTAa [apaMeTpbl 3THX
anrnaparoB A0CTaTOYHbI N0 pafoueMy YU MOCAEaBapHHHOMY peXHMaM, a TaKkKe 110 TOKaM KOPOTKOro
3aMbIKaHus.

Ha orxonsiumx suHusX HanpsbkeHneM 6-10 kB cunoBbie npenoxpaHuTeny cieayer ycTaHaBauBaTh
nocne pazbeIHHUTE1s UK BBIKIIOYATENS! HArPy3KH, CUMTAs [0 HANPABIEHHK) MOUIHOCTH.

6.3.18. Ipu eeiGope BblIIOYaTeneit 6-10 KB Ui 3nEKTPONPHEMHHKOB C MEPUOAMUECKHM LIMKIIOM
paboTkl HEOGXOAMMO YUUTBIBATL 3aBOACKUE JAHHBIE 10 KOMMYTALIMOHHOMY PeCYpPCy BHIKIIOYATENEH.

6.3.19. IIpn HeOOXOIMMOCTH KOMMEHCALMN eMKOCTHBIX TOKOB B ceTax 6-10 kB Ha moxcraHumsx
[T, [II'B momxHbl yCTAaHaBIMBAThCA 3a3eMAMIOLIME peakTophl. [lpM Hampsxenun 6-10 xB
3a3eMJIAIOLIME PEAKTOPb TOAKMIOYAIOTCA K COOPHBIM LUMHAM uYepe3 BBHIKJIIOYATEM M OTAC/IbHbIE
Tpanchopmatopel. He nomyckaercs MOOKMOUYEHWE 3a3eMIIOLMX PEAKTOPOB K TpaHchopMaTopaM



cOOCTBEHHBIX HYKI, MPUCOSNUHEHHBIM K OCHOBHBIM TpaHcdopMaTopaM 10 BBOJA Ha tuHe! 6-10 kB, a
Takxke K TpaHcopMmaTopaM, 3alliMIIEHHBIM TJIABKMMU BCTaBKaMH. IIpM NpOEKTHPOBaHHM YCTAHOBOK
KOMTIEHCALIUM EMKOCTHBIX TOKOB CJIElyeT YUMThIBaTh TpeOoBaHUs ASHCTBYIOWMX YKa3aHuit [14].

6.4. LlexoBble TpaHchopMaToOpHbIe MOACTAHLMH

6.4.1. llexopnie TIl, nurarole CUNOBBIE U, KaK MPABHJIO, OCBETHUTE/bLHBIE 3JIEKTPONPHEMHHKH
MPOMBILIZICHHBIX NPEANPUATHH, SBISIOTCA OCHOBHBIMH 3JIEKTPOYCTAHOBKAMM CHUCTEM PachpenencHUs
3NEKTPO3HEPruu HanpsikeHuem 1o 1 kB.

6.4.2. Lexossie TII nogpa3nensroTcs Mo KOJHMYECTBY, SAUHUYHON MOIIHOCTH, CXeMe COedMHEeHHS
06MOTOK, crnocoly oxJaxkAeHUs TPaHCOPMATOPOB, CXeMe PaCPEAETUTENBHOrO YCTPOHCTBA HU3LIETO
HanpsyKeHWd, KOMIUIEKTHOCTH MocTaBkd, BeiGop uexoBbix TII, ocobeHHO s 3HEProeMKHX
NPEANPHUATHI CO 3HAYUTENBHOH HU3KOBOJIBTHON HArpy3koii, 1omikeH ObITh B rpoekTe 060CHOBAH.

6.4.3. KonuuectBo TtpaHcdopmaropoB uexoBol TIl onpenensercs, B OCHOBHOM, TpeGOBaHUAMH
HaJEeKHOCTH MUTaHUs NoTpebuTeNnel.

6.43.1. TluraHve 3/IeKTPONPHEMHUKOB | KaTeropuu cregyer npenycMaTpuBath OT
ABYXTpaHCQOPMATOPHBIX W TpexTpaHchOPMATOPHBIX  MoAacTaHumit.  TpextpancdopMaTopHble
NOACTAHUMHU PEKOMEHIYeTCs TPUMEHSATh B TeX CIy4dasX, KOrja HMEeTCs BO3MOXKHOCTH MMPHMEPHO
PaBHOMEPHO Pacrnpele/uTh NOAKIIOUaEMYIO Harpy3Ky M0 CEKLMSIM pacipele/uTe/IbHOrO yCTpoicTBa
1o 1 kB noacranuum,

6.4.3.2.. isyxtpaHcthopmMaTopHEIC M TpeXTpaHC(OpMAaTOpHbie NOACTAHLMH PEKOMEHIYETCH TAKKE
NPUMEHATE A MUTAaHUA deKkTponpueMHukoB II kaTeropuu.

6.4.3.3. IsyxtpaHcdopmaTopHble U TpexTpaHChOpMaTOPHBIE MOJCTaHLMK MOTYT MPUMEHSATHCS Kak
NpH COCPEAOTOUEHHOM, TAK M NPH paclpeeneHHOR Harpy3ke, MUTaeMoi MO MarucTpaibHBIM CETSM.
[IpM  COCPemOTOuEHHOH Harpyske mpeanouTeHHe ClelyeT OTAaBaTh TpeXTpaHchopMaTOpHbIM
NOACTaHLMSAM.

6.4.3.4. Iluranve OTHENBHO CTOAWMX OOBEKTOB OOLIE3aBOACKOIO HA3HAYEHUS (HACOCHBIX,
KOMMPECCOPHBbIX CTAaHUMA W T. 1.) PEKOMEHOYETCS BBHIMOJHATE OT ABYXTpPaHC(OpPMaTOpHBIX
NOACTAHLIMIA.

6.4.3.5. OnHOTpaHCOPMATOPHBIE TMOACTAHLMH PEKOMEHAYETCS TMPUMEHATh IS  [UTaHUsA
snekTponpreMHHkoB 111 kateropum, ecnu nepepbiB 3iekTpocHabKeHus, HeOOXOAMMBIH A/ 3aMEHbI
NOBPEXIEHHOrO TpaHCchOpMaTopa, He NpeBslaeT | cyTok.

6.4.3.6. OgHOTpaHCHOPMATOPHBIE MOACTAHLUMHM TAKKE MOTYT OBITH MPHMEHEHLI [J1 MWUTAHMA
anekTponpuemHnkoB [l xateropun, ecnmn tpeGyemas cTeneHb pe3epBHpoBaHus mnotpeburenei
obecnieunBaercs KabenbHBIMH JIMHIAMH HU3KOTO HANpsHKEHUs OT APYroro TpaHcdopMaropa M BpeMms
3aMeHb] BbILIEALIEro U3 CTPOA TpaHc(opMatopa He NpeBbILIAeT | CyTOK.

6.43.7. llpn 3HauuTeNbHOM cOCpenOTOUEHHOH Harpyske anexrponpuemuukos III kateropuu
B3aMeH ABYX oaHoTpancdopmatopuerx TII Moxer GbITh ycTaHOBNEHa o/iHa AByXTpaHcdoOpMaTopHas
TII Ge3 yctpoiictea ABP, ¢ nonHoit Harpyzkoii TpaHC(OpMaTOpOB B HOPMAILHOM PEKUME.

6.4.3.8. Tlpu cocpenoTOYeHHOH Harpyske 3/eKTPONpHeMHHKoB Il kaTeropuu 3HAUMTENLHOR
MOLIHOCTH MOXET 0Ka3aThCsl  Leflecoobpa3sHbIM  coopyxkeHHe uexoBodt TII, Ha koTopoi
YCTaHABJIMBAIOTC HECKOJILKO TMMONHOCTBIO 3arpy)XEHHBIX TPaHCHOPMATOPOB W OAMH pPe3epPBHBbIN
TpaHchopMaTop, CHOcoOHBI 3aMeHHTh J0GOH M3  TpaHcGOPMaTopoB TIpyMNMsl ¢ MNOMOUIBIO
TpaHcdepHoit cuctemb! wnH. [IpuMeneHue nogoGHoi TIT uenecooGpasHo NpH KOJHUECTBE NOJAHOCTHIO
3arpyxeHHsIX TpaHCHOPMATOPOB WeCTs U Gosee.

6.4.4. MouwHocTs TpaHC)OPMATOPOB ABYXTPAHC(OPMATOPHBIX H  TPEXTPaHC(OPMATOPHBIX
TOACTAHLMH CJIENYEeT ONPENEATL TaKUM 00pa3oM, 4ToOb! NpU OTKIIOYEHHH OAHOro TpaHcdopmaTopa
Gbl0 ofecneueHo nMUTaHMe TPEOYIOLIMX PE3ePBHPOBAHHS 3MEKTPONPUEMHHMKOB B IOCIEABAPHIHOM
pesxkuMe ¢ y4eTOM Meperpy3ouHoi cnocoGHOCTH TpaHC(OpMaToOpOB.

6.4.5. CooTHowerus Mexay kosdduumentaMn  HONycTUMON  neperpyskd  MaciasHbIX,
TpaHcopMaTOpOB B MoCieaBapuiHOM pexuMe, onpeneneHHsIMH cornacHo TOCT 14209-85 (3], u
K03 GHLMEHTaAMH 3arpy3KH TpaHC(HOPMATOPOB B HOPMAILHOM PEXHMME NPHUBEAEHB! B Tab.

KoaddpuumeHt nonycrumoit neperpysky KoatduumeHT 3arpy3ku MacisHoro,
MacJIsTHOrO TpaHcdopMaTopa, OnpeneeHHbIi TpaHcOpMaTOpa B HOPMAJILHOM PEXHME
cornacHo FOCT 14209-85 ABYXTpaHchOpPMATOpHas | TpexTpaHcdopMaTopHas
TMOACTaHLIMS TIOJCTaHLIK

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




6.46. [as cyxux TpaHcOpMaTOpOB TMpenensHOE 3HaueHHe KoddQuuUMEeHTa AOMyCTUMOMH
neperpy3ku TpaHcopmaTopa cleayeTr NPUHUMATh PaBHEIM 1,2,

6.4.7. Tlpu 3HauMTenbHOM KONUYECTBE yCTaHaBIMBaeMbIX LiexoBelx TII M paccpemoToueHHOM
Harpyske cjieflyeT NpoM3BOAMTb HA OCHOBAHUM TEXHUKO-3KOHOMMYECKOTrO pacuera BbI6Op eqHHHYHON
MoluHocTH TpaHcdopmartopos. Omnpenensiowumu Gakropamu npu BeIGOpPE €AUHUYHON MOLIHOCTH
TpaHcdopMaTopa ABJIAKOTCS 3aTpaThl Ha MuTatoLyo cetb 0,4 kB, noTepn MOLIHOCTH B NIUTAIOILEH CeTH
M B TpaHchopMaTopax, 3aTparhl Ha cTpourenbHyio uacte TII. [lomyckaercs npv onpeacaeHUH
€IMHUYHOH MOLUHOCTH TpaHCgopMaTopa NONB30BATECH ClIEAYIOLMMHA KPHTEPHAMU NPH HaNpsKeHUH
nuTatoweii cetu 0,4 kB:

Npy¥ MIOTHOCTH Harpysku ao 0,2 kBA/M? - 1000, 1600 kBA;

npy naoTHocTH Harpysku 0,2 - 0,5 kBA/M? - 1600 kBA;

TpH MIOTHOCTH Harpy3ku 6osnee 0,5 kKBA/M? - 2500, 1600 kBA.

B cny4asdx, xorga Harpyska He pacrpefeneHa, a COCPEAOTOHMEHA Ha OTAENbHBIX yyacTkax Lexa,
BbIGOP €AMHUYHOH MOLIHOCTH TpaHchopMaTopos LiexoBslx TI1 He clienyeT MPOU3BOOMTH MO KPUTEPHIO
YAEIBLHOM INIOTHOCTH Harpy3KH.

6.4.8. [nsa DHEProeMKHX TPOW3BOACTB, MpPH 3HAaYUTETBHOM KOJMYecTBe uexoBeix TII,
pexoMeHayeTcs YHUDULHMPOBATh EAHHHYHbBIE MOLIHOCTH TpaHcdOPMaTOpOB.

6.4.9. Tpancdopmaropsl nexoseix TII Momnoctsio 400 - 2500 kKBA BRIMYCKAKOTCH CO CXEMaMH
coelMHeHuss 0oOMOTOK '"3Be3ga-3Be3fa"’ ¢ JNOMYCTHMBIM TOKOM HYJIEBOTO BbIBOAA, paBHbIM 0,25
HOMHHANBHOTO TOKa TpaHchopMaTopa, WM "TpeyroibHUK-3Be3fa" C HyJIEBbIM  BBIBOIOM,
paccuMTaHHBIM Ha TOK, paBHHI 0,75 HOMMHambHOTO TOKa TpaHcdopMartopa. Ilo  ycioBusM
HaIeXKHOCTH OeHCTBUA 3auThl oT ogHo(dazHbix K3 B ceTax HanpsikeHueMm a0 1 kB U BO3MOXHOCTH
MOAKMIOUYEHHS  HECUMMETPMUHBIX  HArpy30K  TpPEANOYTHUTENBHBIM  SIBSIETCA  MpUMEHEHUe
TpaHchOpMaTOPOB cO cXeMOi CoeIMHEeHUs "TpeyroibHUK-3Be31a" .

6.4.10. Boibop ncronaenns TpaHcdopmaropa no cnocoby oxyaxaeHus ero oOMoToK (Mac/sHBI,
CYXOM, 3aroNHEHHBIA HEroproyeH >KHUAKOCTBIO M 1p.) OMpPENENfeTcs B 3aBHCUMOCTH OT YCJIOBHMH
OKpYXaloleil cpeapl, NPOTHBOMOXKApHbIX TpeGoBaHUN, OOBEMHO-IIAHHPOBOYHBIX — pelueHHi
NPOU3BOICTBEHHOTO 31aHUs.

6.4.11. LexoBsle gaByxTpaHcopmatopHeie TII  Moryr uMeTe  CleAyHOILHE  CXEMbI
pacTipeieTUTENbHBIX YCTPOHCTB HHU3IIETO HANPSIKEHHS.

6.4.11.1. OpuHouHas CeKUMOHMpOBaHHas cucTeMa COOpHBIX WMH ¢  (UKCUPOBAHHBLIM
NOAKJTIOYEHHEM KaxIoro TpaHchopmaropa K CBOel CEKLMH 4epe3 aBTOMATHYECKHH BRIKIIHOYATEND,
paccuMTaHHBI HA BbIAaYy MOIUHOCTH TpaHcdOpMaTopa C YUETOM €ro meperpy3ouHoil criocoGHOCTH.
CeKUMOHHbBIH aBTOMATHYECKHH BBIKITIOYATENb B HOPMAbHOM peskuMe oTkimoveH. Ha cGopHbix LyHax
npeaycMoTpeHo ycTpoictso ABP.

6.4.11.2. C nByms, He CBA3aHHBIMM HEMOCPEACTBEHHO MeXIY cOOOH, CeKUMSIMU COOPHBIX LIWH.
PacuiennienHbie BBIBOABI KaXAOro TpaHcopMaTopa MOAKIIOUEHB! K Pa3HBIM CEKLMAM COOPHBIX WINWH
yepe3s aBTOMATHHECKHE BBIK/IIOYATENM, PacCYWTaHHble Kax(blii Ha BBIJAYY MOMOBMHBI MOLIHOCTH
TpaHcopMarTopa ¢ y4ETOM ero reperpysouHoll crnocoGHocTH. [IBa M3 veThipex 3aaeiCTBOBaHHBIX
aBTOMAaTHUECKHX BBIK/IHOHATE sl MCTIONB3YHOTCA 11 UENeH pe3epBUpoBaHus B ycrpoiictse ABP.

Takue TII ¢ Tpanchopmaropamu MowHocTeio 250, 400, 630 kBA npuMeHsIOTCS B rOpOACKHX
cetsx. B Hacrosiee Bpema Benercs paspaborka nogobHeix TII mowHocTsio 1000, 1600 u 2500 kBA
JUTS TPOMBILIIEHHBIX TIPEITIPHSATHIA.

6.4.12. lexoBsle opHoTpancgopmarophsle TII  MOryr uMers  ClEAYIOLUME  CXEMbI
pacripenenuTenbHbIX YCTPOHCTB HU3KOro HATPSIKEHHS.

6.4.12.1. OnuHoOuHas HECEKLMOHMPOBaHHAs cHCTeMa COOPHBIX LUMH, MOAKIIOYEHHAS K BBIBOAY
TpaHchopmaTopa uepes aBTOMAaTHYECKH BBIKIIIOUATENb, PACCYUTAHHBIA Ha BhIIAYY MOJIHOM MOLHOCTH
TpaHcdopmaropa.

6.4.12.2. C pBymst HecBS3aHHBIMH CEKLUMAMY COOPHBIX IUIMH, MOJKIIFOUEHHBIX K PACUIENIEHHOMY
BbIBOLY TpaHcdopmaTopa yepe3 aBTOMaTHYECKHE BBIKIIIOUATEH, KaXKABIH U3 KOTOPBIX PACCYMTAaH Ha
BblJawy MOJOBHHBI MOJHON MOLLIHOCTH TpaHchopMaTopa.

6.4.13. LlexoBas TpexTpaHchopMaTOpHas MOACTAHLHS HMEET paclpeNeNUTENBHOe YCTPOHCTBO
HU3LIEro HAMPSKEHHS C LIECTBIO CEKLMAMM COOPHBIX LIMH, Kax/as U3 KOTOPBIX MOAKIIOYEHa 4epes
aBTOMATHHECKHII BBIKJIIOYATENb K PpaclIENIEHHOMY BBHIBOLY TpaHcopMaTopa. PesepsupoBanue
MUTaHHUS OCYLIECTBIIETCA TPEMs ABTOMATHYECKHMH BBIKJIIOUATENSIMH, CBS3bIBAIOIIMMH MEXAy coboit
cekuMM NN 2u3,4u5,1n6.

6.4.14. JhoOble M3 MEPeuMCNEHHBIX BBILIE CXEM PpACIPENETUTENbHBIX YCTPONHCTB HH3LLEro
Hanps>eHus uexoBbix TIT nozsonstor ocyluecTBUTh cxemy Giioka "Tpancdopmarop - Marucrpas”,

6.4.15. Llexosble TII nonpazfensroTcs Ha KOMIUIEKTHbiE MOACTAHLUMM 3aBOACKOrO W3TOTOBIEHHUS
(KTII) » noacraHumu, MOHTHpyeMble Ha Mecte ctpoutenscta (TIT). ITpu npoexktupoBaHuM crienyet



ornasats npeanouteHue KTII, obecneunBaromiuM OGONbLIYO HaI@XKHOCTh M COKPALIEHUE CPOKOB
CTPOMTENBbCTRA.

6.4.16. Hexossie TII u KTII He nomkHbI MMeTh COOpHbIE LIMHBI TMEPBUYHOIO HAMPSKEHHS.
YcraHoBka OTKJIIOHAIOILErO anmapaTa nepel LEXOBBIM TPaHC(HOPMATOPOM TMIpH MAaruCTpajibHOM
NUTaHUH MOACTAHLMM oOs3aTenbHa. [Iyxoe npHcoeqHMHEHHE LIEXOBOTO TpaHcdopMaTopa MOXKeT
MPUMEHATbCS MPU  pajdalbHOM [MUTAHUM KaGeNbHBIMM JIMHHAMH 0O cxemMe Ojoka "JIHHMA-
TpaHcgopmaTop”, 3a UCKIIOUEHHEM Cly4aes:

MUTaHKA OT MYHKTa, HAXOIALUEToCA B BeAEHHH APYToi SKCIUTyaTHPYIOLLeH OpraHr3almiu;

HeoGX0ANMOCTH YCTAaHOBKH OTKJTIOHAKOLIEro amnapaTta rno YCJIOBHAM 3allUThl.

6.5. Cetn 10 1 xB

6.5.1. DnexTpHueckue ceTM HanpsbkeHuem Ao |1 kB mepemeHHOro Toka Ha NpPOMBILIIEHHBIX
NpEeANpUATHAX MoJpa3fiensoTcs Ha nutatoume cetd 10 | kB (ot uexorsix TII mo pacnpenenurensHeix
yctpoitcts a0 1 kB) u pacnipenenutensHsie cett 1o 1 kB (ot PY g0 1 kB 1o anekTporpueMHUKos ).

6.5.2. TIutatomue cunoble ceTH A0 | kKB npoknaasiBaloTCs Kak BHYTPY 3IaHHH U COOPYKEHUH, TaK
Y BHE HX.

6.5.3. BHyTpHLEXOBBIE MHTAIOLIME CHIIOBBIE CETU MOTYT BRITIONHATHCA KaK MarucTpajibHbIMH, TaK U
panuanbHeiMH. BeiGOp BMAa ceTH 3aBHCHT OT IUTAHMPOBKM TEXHONOTHUYECKOro 000pyaoBaHMA,
TpeboBaHuil no GecnepebOHHOCTH UeKTpocHaOKeHUs, YCTIOBUIl OKpYKatollel Cpelibl, BEPOATHOCTH
M3MEHEHNS TEXHOJOTHYECKOTO MpOLEcca, BbI3bIBAIOLUErO 3aMEHY TEXHOIOTHYECKOro o6opynoBaHus,
pa3MeuieHus uexoebix TT1.

Kaxxasiit BUO MpoKIaakH UMEET CBOIO TPEANOUTHTENBHYIO 001acTh NPUMEHEHHUS!.

6.5.4. MaructpasbHble CUIOBBIE MTHTAIOLIHE CETH PEKOMEHAYETCA MPUMEHATh!

- B 3HEPrOEMKHX MPOM3BOACTBAX NPH pacnpeneneH H IEKTPO3HePrun ot TpaHchopmaropor 1600
n 2500 kBA;

- ana obecnedeHHs OINpPEAENeHHOR HEe3aBUCHMOCTH 9JISKTPOYCTAHOBOK OT TEXHOJOTHMH H
CTPOWTENIBHON YacTH, YTO BA)KHO NpPH BO3MOXKHBIX H3MEHEHMSX TEXHOJIOTHUYECKOro Mpolecca H
3aM€HaX TEXHOJIOTMYECKOro 000pyAOBaHMs, MpPH BBHIMOJHEHHH IMPOEKTHBIX M 3JEKTPOMOHTAXKHBIX
paboT B ciydasx OTCYTCTBUs IIOJHBIX HCXOAHBIX JaHHBIX 00 YCTAHABJIMBAEMOM TEXHOJOrHYECKOM
obopyaoBaHuM;

- NpH CO3J]aHHH MOLYJIbHBIX CETEH JUIs MPOM3BOACTB C PABHOMEPHO pacnpenesieHHON HarpysKoii no
MoLIaaM Hexa.

6.5.5. Jlna tpancdopmartopa MouHocthio 1000 kBA nomkHa npeaycMaTpHBaThCs, Kak Mpasuiio,
OlHAa MarucTpans, i TpaHchopMaTopoB MoluHocThio 1600 u 2500 xBA - He Gonee ammyx
marucTpaneid. He crnenyer momyckaTe IPHMEHEHHE CXEM PpAClpefiefieHHs 3JIEKTPOSHEPruH, MpH
KOTOpEBIX OT OAHOrO TpaHcopMaTopa OTXOIAT HECKOBKO paiHallbHBIX MarucTpateil (IUMHOMPOBOAOB)
¢ CyMMapHOH MNPONYCKHOil CrocoGHOCTBIO, HAMHOrO MPEBBIILAIOLIEH HOMHHAIBHYIO MOLIHOCTD
TpaHcdopMaropa.

6.5.6. PanuanebHple BHYTPHLEXOBBIE CHIIOBBIC [MUTAIOLIME CETH IO/KHBI IPUMEHATLCA MpH
HeOaronpuaTHOH cpeae MOMEIUEHHs (B3pLIBOONACHBIE M MOXKAPOONACHBIE YCTAHOBKM, HAIH4YHE
NPOBOAAILEH MBLIH, XUMHUYECKH aKTHBHAs cpea), NpH MOBLILIEHHBIX TPeOOBAHMAX MO 00ECNEUeHHIO
6ecnepeboitHocTH nuranus PY no 1 kB.

6.57. B Tex cnywasx, Korga I KOHKPETHOrO 0oGbekTa MOryT ObITh NPUMEHEHbl Kak
MarucTpanbHele, TaK W PajMaibHBIE CXEMBI pACHpPElNEsieHHs 3/1eKTPO3HepruM, BHICOp BHAA ceTH
ClleyeT NPOU3BOAMTL HAa OCHOBAHHH TEXHMKO-3KOHOMHYECKOrO pacuera.

6.5.8. MarucTpanbHbie NMUTAIOLIME CHIOBBIE CETH PEKOMEHAYETCS BBIOMHATL KOMIIEKTHBIMH
MarucTpaibHBIMH LIMHOMPOBOJAMH.

6.5.9. BHeuexoBble NMTAIOLIME CHIOBBIE CETH HampskenueM A0 1 kB cnemyeT BBINOMHATH, Kak
NpaBuilo, paavanbHbIMH KaOeasHBIMH JTHHUAMH,

6.5.10. Ilpu noctpoenuu nuraioumei cetd A0 | KB B uensx MoBbILIEHMS HAAEKHOCTH MUTAHMSA
PEKOMEH/LY€TC PYKOBOACTBOBATECA CIAECAYIOLUIMMH OOLIMMH NOJOKEHUAMH.

6.5.10.1. PY no 1 xB cnenyer pasmeruars BOU3H LIEHTPOB HArpy3OK.

6.5.10.2. Muratomue cetn mo | kB gomkubl (opMuUpOBaTECS TakuM 06pasoM, 4TOOBI IUTHHA
pacnipeaenuTensHoii cett 1o 1 kB Opina 0o BO3MOKHOCTH MUHUMAJBLHOI.

6.5.10.3. [luraromue ceTH pPEKOMEHAYETC MPOKIAABIBATE OTKPBITO. IlpuMeHeHue TPYOHBIX
MPOBOJIOK AOMKHO 0OOCHOBBIBATHCH,

6.5.104. Kaxnplf y4acTOk WIM OTHeNieHME LEeXa PEKOMEHAYEeTCS MUTaThb OT OAHOTO WM
Heckoabkux PY sio | kB, OT KOTOpEIX He JOMKHBI, KAK NMPaBWIO, MUTATLCS IPYTHME YYAacTKH WIIH
oTaeneHns uexa. Takke xenaTenbHa NpuBA3Ka UeXoBbIX TII K OMpeNENEHHBIM LEXaM, eCTH 3TOMY HE
NPEnATCTBYET HE3HAYNTENILHOCTD /1EKTPHUECKON HArPY3KH.

6.5.10.5. Tlpu nocTpoenur nUTarOLIEH CETH CIEAYET YYMTHIBATH YKa3aHMs O Pa3lelbHOM ydeTe



JIEKTPO3HEPIHHU AN Pa3/IMuHBIX LIEXOB, €CJAM 3TO HE NPHBOAUT K 3HAUUTENBHOMY YAOPOKAHHIO
MHWTAKOUIUX ceTel.

6.5.11. IIpuMeHeHHe Ha MPOMBILUIEHHBIX MPEANPUATHAX MTUTAIOLIMX CHIOBBIX ceTell MOCTOSHHOTO
TOKa 00LLero Ha3Ha4YeHus cleayer 000CHOBBIBATh B MPOEKTE.

6.5.12. PacnpenenurenbHble ceTd A0 1 KB MOryr BBINOMHATBCS MAarucTpaibHBIMH MU
paauanbHeIMH. BeiGop BHMAAa ceTH 3aBHCHT OT IUIAHHPOBKM M TrabapUTOB TEXHOIOrHYECKOTO
o6opy10BaBHs, YCIOBH cpesibl, 0CODEHHOCTEN NMPOBEAEHNA MOABEMHO-TPAHCIIOPTHBIX paboT B Liexe.

6.5.13. MarucTpanbHbele pacnpenefnutenbusle cetd a0 1 kB pekoMeHIyercs BEHIMOIHATL ¢
MOMOLLB IO KOMITNIEKTHBIX PacHpeae/MTe/NbHBIX IHHOMPOBOIOB.

6.5.14. PapnaneHble pacripenenuTensHele ceTd Ao | kB cnenyeT BHIMONHATE NMpH pacripeneNeHHuH
3JIEKTPO3HEPTUH OT PACOPEAEAUTENBHBIX LIMTOB, IyHKTOB, LIUMTOB H LKaoOB CTAaHUMI ynpaBiieHus,
apyrux Bunos HKY.

7. OnpegesieHHe 31eKTPHYECKHX HATPY30K H PACXO/0B 31eKTPOIHEPTHH

7.1. OnpeneneHue >AEKTPHUECKUX HArpy30K AO/DKHO MPOM3BOAUTLCA Npu paspaloTke CUCTEM
3JIEKTPOCHa0XEHUs MPOMBILIICHHBIX TPEANPHSTHIA Ha BCeX CTaauax rpoektuposanus (TD0, TOP,
NpOoeKT, padounii npoekT, pabovas TOKyMEHTALMSA),

7.2. Tlpu npeamnpoexTHo#t npopabotke (cxema paseutui, 130, TOP) momkHa oOnpemensaThes
pesyneTUpYyIOLWIas 3JEKTpUYECKas Harpy3ka MNpeanpHsTHs, MO3BOJAIOLIAA PELIHTh BOIPOCH €ro
NPHACOEANHEHNS K CeTsIM 3HeprocucteMbl. Okuaemas aIeKTpUUecKas Harpyska orpeaensercs auto
no aKTUUECKOMY 3JIEKTPONOTPeOIEHHIO TIPEANPHATHA-aHAIOra, U060 MO AOCTOBEPHOMY 3HAUEHHHIO
ko3dHiHeHTa Cchpoca NpY HAMMYMM [aHHBIX O CyYMMAapHO# YCTAHOBJIEHHOW MOLIHOCTH
JIEKTPONPHUEMHHUKOB, JIMOO Uepe3 yaebHbIe TOKa3aTeNH IEKTPONnoTpedneHus.

7.3. Ha cragmM mnpoeKkT CJIEAYeT MPOM3BOAMTL pACHET 3JEKTPUUECKHX HArpy3oK B LENsAX
BbIMOJIHEHHA. CXEMBI 3JIEKTPOCHAOXKEHHUS TPEANPUATHA Ha HarnpspkeHun 6-10 kB u Beilue, BeiGopa u
3aKa3a 3JeKTpooGOpYAOBAHMA MOACTAHUMH H OPYTUX 3/IEMEHTOB 3MEKTPHUECKON CETH NpPEeanpUsThs.
Pacuer 3AeKTpHYECKMX HArpy3oK TMpPOW3BOAMTCA MapajllefbHO C [OCTPOEHUEM  CHUCTEMBI
3NEKTpOCHabXEHUs B ClieyIoleH Mocae10BaTeNEHOCTH.

7.3.1. BeinonAsgeTcs pacueT 3MeKTPHUECKUX HAarpy3ox HanpsbikeHdem 10 1 kB B uenom mo kopnycy
(MpeanpUsTHIO) B LIENAX BBISBJICHHS 0OLIEro KOJIMYECTBA M MOLIHOCTH LiexoBbIX TI1.

7.3.2. BouimonHsercs pacueT 3MEKTPUYECKMX HArpy3oK Ha HampsbkeHud 6-10 xB W Beine Ha
c6opubix wuHax PII, T'TIIT, TITB.

7.3.3. Onpenensercs pacueTHas 3/eKTpUuecKas Harpyska MPEAnpUATHS B TOYKE 6anaHCOBOro
pa3rpaHU4eHHs C IHEProCUCTEMOIA.

7.4. Ha crapusx pabounii npoekt 1 paGoyas JOKyMEHTALHs SOMOJHHTEILHO K yKA3aHHBIM B 11, 7.3
pacyeram CEAyeT BRINOMHMTD PacHeT JEKTPUUECKHX Harpy30K MUTAIOLIMX CeTell HampskeHHeM 10 |
kB ¥ na wnHax kaxpo# uexosoit TII. Pacuer BeaeTcs 0AHOBPEMEHHO ¢ TOCTPOEHHEM NUTAIOLIEN CeTH
Hanpsokennem no 1 kB. CornacHo NpoM3BeAEHHBIM pacueTaM ONPEAENAIOTC] CEeYEHHS NMPOBOOHUKOB
MUTAIOWKMX CeTel HampsbkeHHeM A0 | kB W BeIOOp 3aLMTHBIX anmaparoB, YTOYHSKOTCA MOLUHOCTH
Tpauchopmaropos 1exoBbix TI1.

7.5. Onpepenenue 3/EKTPUYECKUX HArPY30K Ha CTajMaX MpoekT, pabouwmit mpoekr, pabouas
JIOKYMEHTaLust crenyer NPOU3BOAHTL COTTacHO pa3paboTaHHbIM MHCTUTYTOM
Tsoknpomanektponpoekt B 1992 r. ykasaHusM Mo pacueTy JIEKTPHUYECKHX Harpysok [15, 16],
3aMeHsIoUMM aeficTyromne ¢ 1968 r. "Vka3saHMs 1no ONpeNeseHHIO 3JIEKTPUYECKHX Harpy3ok B
NPOMBILLIEHHBIX YCTaHOBKax".

He crepyer nmonyckaTe NOAbL30BaHME paHee NCHCTBYIOLUMMH YKa3aHHAMY, OPHBOAAIMMHU K
HEOBOCHOBAHHOMY 3aBBILICHHIO KAK CPEIHUX, TAK H MAKCHMANLHBIX MEKTPHUECKHX HArpy3okK.

7.6. YCoBepLIEHCTBOBAHHAA METOMMKA ONpeNeNeHHs JEeKTPUYECKUX Harpy3ok Gasupyercd Ha
CNIEIYIOLUHX MONOXKEHUAX.

7.6.1. HicxonHbIMM /18 pacuera OaHHBIMH SBJSKOTCA TaGlMUBI - 3afaHUs OT TEXHOJOFOB,
CaHTEXHMKOB M  JAPYrMX CMEXHBIX MOApasfesieHui, B KOTOPBIX YKa3blBalOTCHd  JaHHBIE
3NMEKTPONPHUEMHHUKOB.

7.6.2. B pacuerax HCRONB3YIOTCA COAEPXKALLMECS B CYLIECTBYIOLUIMX CIPAaBOYHBIX MaTepuanax
CpeHEeCTATUCTHYECKHE 3HAYEHUS KOID(HULHEHTOB UCONb30BaHNs K1 1 KoapHUUMEHTOB peakTHBHOM
MOLIHOCTH VISl Pa3/IHYHbIX IEKTPONPHEMHUKOB,

7.6.3. [1puHATEI crenytoLye MOCTOAHHbIE BPEMEHH Harpesa:

anst cereii o 1 kB - 10 muH ;

s cereit Boiwe | kB - 30 mum;

a1 TpaHcOPMATOPOB M MaruCTpPasbHEIX WHHOMPOBOAOB - 150 MuH.



7.6.4. 3HadeHus KOI(POHLUUEHTOB pacyeTHBIX Harpy3ok Kp onpeneneHsl B 3aBUCUMOCTH OT
ko3dduurenTa ucrnonb3oBaHus, 3(GPeKTHBHOrO HHCNA 3MEKTPOIPHEMHHKOB M MOCTOAHHON BpPEMEHH
Harpesa.

7.6.5. 3Hauenns ko3pdULHMEHTOB ONHOBPEMEHHOCTH Ko And onpeneneHus pacueTHIX HArPy30K Ha
wuHax 6-10 kB PII, T'TII1 onpeneneHbl B 33BHCHMOCTH OT CPEAHEB3BElLICHHBIX KOIPQPHULHEHTOB
MCTIONB30BaHUA M YMcaa npucoeanHeHuH 6-10 kB Ha cOopHeix wHax PTI, I'TITT.

7.6.6. (axkTUYECKME 3HAYEHWS pPaCUeTHBIX HArpy30K MOCYT [IPEBBILATE PACYETHBIE C
BEpOATHOCTHIO He Gonee 0,05.

7.1, VkazaHua He paclpOCTPaHANOTCE HA  ONpeldelieHHe  JJIEKTPUYECKUX  HArPY30K
JIEKTPONPUEMHUKOB C  PE3KOTNEPEMEHHBIMU  rpadMkaMyu Harpy3kd (OYTOBBIX 3JIeKTpOriedei,
3/IEKTPONPUBOLOB NPOKATHBIX CTAHOB, KOHTAKTHOM CBAPKM U T. IN.), MPOMBILIJIEHHOTO 3/IEKTPUIECKOrO
TPaHCHOPTa, a TAKXKE SJIEKTPOTIPUEMHHUKOB € U3BECTHBIM I'pad)MKOM Harpy3Ku.

7.8. Tlpu pacuerax 3/EKTPUUECKHX HArpy30k JO/DKHBI OBITh ONpeneNeHbl OTAENBHO Harpy3kH
3NEKTPONPHEMHHKOB 0¢000# rpynmel [ kaTeropuu H Harpysku anektpornpueMHHKoB 11 kateropuu,

7.9. TonosoH pacxoll aKTHBHOM ¥ PEAKTHBHOM 3HEpruM, mNOTPeOIsIeMON MPOMBILLIEHHBIM
ApEANpUATHEM, PEKOMEHYEeTC PacCUMTHIBATE HA OCHOBAHHMH PAaCUETHBIX 3JIEKTPUUECKHX HATPY3OK M
rO10BOr0 YUC/Ta YaCoB UCTIONL30BAHHS MAKCUMYMa aKTHBHOM H pEaKTUBHOH MOLLHOCTH.

7.9.1. l'onosoii pacxon aKTHBHOM 3HEpPruu, NoTpebIieMoit PeanpUITHEM, CIEAYET ONpPEAENaTh Mo
BbIPXKEHUIO

W,=FT,,
rae P, - MareMaTHYECKOE OXHJAAHHME PAcuUETHOH AKTUBHOM MOMIHOCTH (HArpy3KH) Ha CPaHHMIIE
GanaHcOBOTO pasrpaHHyeHUs ¢ 3Heprocucremoil. {omyckaeTcs NpHHHMATh ﬁp =09 Py, tne P, -
pacyeTHas Harpyska, olpefenacHHas cornacHo [15, 16];
T, - TOIOBOE YHCIO YaCOB MCIONB30BAHMS MAKCHMyMa aKTHBHOM MOLIHOCTH, ONpEAenseMoe B
32BMCHMOCTH OT CMEHHOCTH Tpeanpustus. Ias 1, 2 u 3-cmernbix npennpusatuii T, COOTBETCTBEHHO
cnenyet npuAnMate 1900, 3600 n 5100 4, s HenpepbIBHOTO NPOU3BOACTBA - 7650 u.

7.9.2. Tonopoil pacxoAd peakTUBHON 3HEPTMH, HE [IPEBBIUAIOUIMIA 3KOHOMHYECKOE 3HAYEHHE,
ClIElyeT ONpelelsTh 110 BhIPaXKeHHIO

’/VQ3 =Q3 'TMQM
rae (), - pEaKTHBHAas MOIIHOCTb B MpEAeNax OKOHOMMYECKHX 3HAYEHW, C yuyeroM
ycTaHaBluBaeMbIX Ha npeanpuAaTHH cpeacte KIIM. 3nauenue O, onpenensercs cornacuo [21, 22];

Ty, - TOMOBOE 4MCIO 4Y4aCOB MCIIOIB30BAHMA MOTPEONAEMOH MaKCUMaNbHOH pEeaKTHBHOI

MOLIHOCTH, He MPEBHILAOLIeH IKOHOMUYECKOE 3HAYCHHE.
3uauenue T, 3aBUCHT OT pexkiMa paGOTEI IPEANPUSTHS U HAPSXKEHHS CETH SHEPTOCHCTEMBI, OT

KOTOPOH MOTy4YaeT NUTaHue MOTPEGUTENb.

Pesxum pabots! npeanpusTus 1 cmeHa | 2 cmensl | 3 eMenst Henpepriioe
[POH3BOICTBO
nuTaHue ot certu 35 kB 1660 2400 | 3000 5660
rutanue or cetu 110 kB 1750 3000 3750 6400
TMQw * |nuranue or cetn 220-330 kB 1800 3200 4200 . 6800
nutanue ot cety 500 kB wumam  ma| 1850 3460 4800 7300
reHepaTOpHOM HAIPSHKEHHH

7.9.3. TonoBoil pacxo peakTUBHOI 3HEPrUy, IPEBBILIAIOIINI S3KOHOMHYECKOE 3HAUCHUE

WQn:,:Qna'TMou’
rae Qn, - pPEaKTMBHAS MOLIHOCTb, NOTpeONsieMas W3 BHEPrOCHCTEMBl M MPEBbIIAOMIAS
JKOHOMHYCCKOC 3HAYCHHUE,
Ty, - TOOBOE YHCIO 4YACOB WCHONb3OBAHMS MOTPEOIAEMOH MAKCHMANbHON pPeakTUBHOM

MOLLHOCTH, NpPEBBILIAOILEHR IKOHOMUYECKOE 3HaYEHHE,
3naueHus Oy, u TMQH OMpENEIIAOTCS B COOTBETCTBUM ¢ YKa3aHUAMH No BeIOOpy cpencre KPM B

HNEKTPHYUECKHX CeTAX obrero Ha3HaveHus [21, 22].




8. PacueTn! Tokos K3

8.1. B npoekte 3neKkTpocHalxeHUA TPEANPUATHS TOMKHBI OBITH MPHUBENEHb! JIAHHLIE pacqera
TokoB K3, ucnionbsyemsie jyis BeIOOpa anmapaToB W NPOBOAHUKOB, [T PACUETOB PENEHHON 3alUThl B
napamMeTpoB KauecTBa 3IEKTPOIHEPIHH.

8.2. Pacuersl TokoB K3 crenyer NMpoW3BOAUTH MCXOAS M3 TOJHOIO Pa3BUTHA NPOEKTUPYEMOH
CHUCTEMBI ATEKTPOCHAOKEHHH.

8.3. Metonp! pacuera TokoB K3 npuBeneHs! B Cleqy0OLIMX CTaHAAPTAX:

I'OCT 27514-87 - 3neKkTpOyCTaHOBKH MEPEMEHHOr'0 TOKa HAaNpsHKeHHeM CBbillie 1 kB;

FOCT P 50270-92 - anexkTpoycTaHOBKH MepeMEHHOro ToKa Hanpsbkenuem 1o 1 xB;

FOCT 29176-91 - 31€KkTpOyCTaHOBKH MTOCTOAHHOTO TOKA.

DnekTpoAMHaAMHUHECKOE U TepMUuecKoe aeficTBus Toka K3 paccmorpenst B TOCT P 50254-92,

8.4. Jlna npoMbILUIEHHBIX [PEATIPUATHH  OnpefeneHde TOkoB  onHodasHeix K3 B
3NeKTpoycTaHoBKkax 10 1 kB moxker npousBoautses, Hapany ¢ pekoMmennyemsiM [OCT P 50270-92
METOAOM CUMMETPHYHBIX COCTaBAIOLIMX, METONOM NETIH ba3za-Hyns [17].

8.5. B 3aBHCMMOCTM OT HaJIM4UA MCXOIHBIX AAHHBIX [UI pacuera METOX MeTnH (asa-Hysb
MO3BO/AET ONPEAENATE 3HAYEHHE TOKA 0JHO(A3HOIO KOPOTKOTO 3aMbIKaHHS KakK MO CyMME aKTUBHBIX
Y UHIYKTMBHBIX COMPOTHBIEHHUH B (pa3HOM U HyNEeBOH LIETSX, TaK ¥ N0 CYMME MOJIHBIX CONPOTHBJIEHM
(z) BCEX MOC/ENOBATENBHBIX YUACTKOB LIEMU KOPOTKOrO 3aMBIKaHHS.

B nepsom cnyuae, Kak U B METOe CHMMETPHYHBIX COCTABNAIOIMX, YUHTBIBAIOTCA COIPOTHBIEHHS
BCEX 3JIEMEHTOB LIEMM KOPOTKOTO 3aMbIKaHHs, BKIIIOYasA COMPOTHBJIEHHA TpaHCHOpMATOPOB TOKa,
ABTOMATHYECKHX BBIKJIIOUATE/ICH, KOHTAKTHBIX COSMHEHHUH U dnekTpHy4eckoii ayru. TouHoCTs pacuera
NPU ITOM HE OTJIMMAETCA OT TOYHOCTH METOAA CHMMETPHUHBIX COCTABJAIOLLMK, HO [UIA pacyeTa He
Tpebyercs JaHHBIX MO COMPOTHUBIIEHUSAM HYNEBOH MOCNENOBATENBHOCTH, KOTOPBIE HE BCErAa MOXHO
HalTH 111 KOHKPETHON CXEMBI.

Bo BTOpoM cCiydae COTIPOTHBJIEHMS OTHENBHBIX 3JE€MEHTOB LENH KOPOTKOrO 3aMBIKAHMA M
NEKTPUYECKON JYTW HE YUWTBIBAIOTCH, TaK Kak apugMernyeckoe (BMECTO TeOMETPUYECKOro)
CYMMHpOBAHHE [OJHBIX COMPOTHBACHHH TMpPUBOAMT, Kak TPaBUIO, K YBEIUYEHHIO OOLIero
COMPOTHBIICHUA KOPOTKO3aMKHYTOM UMM W Kak Obl KOMIIEHCHPYET HeyueT COMpOTUBJIEHH
OT/EIIbHBIX JIEMEHTOB,

Pacuer Toka 0AHO(A3HOTO KOPOTKOrO 3aMbIKAHHA MO CYMME TOJNHBIX COMNPOTHBIICHHH ABSETCS
NPOCTHIM M0 CPABHEHHIO C ABYMS APYTHMH METOJAMH, HO HECKOJIBKO YCTYIAeT HOCIEIHUM B TOUHOCTH
pe3ynbTara.

8.6. Ilpu pacuere Toka TpexdazHoro K3 B ycranoskax HanpsbkeHuem 10 1 kB cneayer yuuTsiBaTh
HE TOJIbKO WHAYKTHBHbIE U AKTHBHBIC COMPOTHBIIEHHS BCEX SMIEMEHTOB KOPOTKO3aMKHYTOM LEMH, HO ¥
AKTHBHBIE COMPOTUBIIEHHUA BCEX MEPEXOOHBIX KOHTAKTOB B 3TOH LenM (Ha IUMHAX, Ha BBOJAX W
BLIBOJaX anmnapaToB, Pa3beMHBIE KOHTAKTh! ariapaToB W KOHTAKT B MECTE KOPOTKOrO 3aMBIKaHHA).

Ilpn OTCYTCTBMM [OCTOBEpPHBIX [aHHBIX O KOHTAKTaX M HX MEPEXOOHBIX COMNPOTHBIIEHUAX
AOMYyCKaeTca npu pacuyete TokoB K3 B cersix, muraeMblX TpancdopMaTtopaMu MOLIHOCTEE 10 2500
KBA BKIIOUMTENBHO, YUWTBIBATH HX CYMMAapHOe COMpPOTHBJIEHWE BBEAEHHEM B pacder akTHBHOIO
CONMPOTHBJIEHUS:

8.6.1 nna pacnipeaenurensHeiX yerpoiicte g0 1 kB uexoseix TIT mowHocthio mo 1000 kBA
BKouuTenbho - 0,015 Om; ans pacnpenenurensHeix yerpoicers a0 1 kB uexoswix TIT mowmnocThO
1600 1 2500 kBA 3Ha4YeHHs aKTHBHBIX COMPOTHBJIEHUI NOAJIEKAT YTOUHEHHIO;

8.6.2 415 MepBUYHBIX LIEXOBBIX PaclpeAe/MTENbHEIX IMyHKTOB, KaK ¥ Ha 3aMMax afnnapartos,
MUTaeMbIX PAAMANBHBIMHY JIMHUAMU OT WIMTOB MOACTAHUMH WITM IMaBHBIX MarucTpaseii, - 0,02 Om;

8.6.3 1 BTOPHUHBIX LEXOBBIX PAaclpeeNUTENbHEIX MYHKTOB, KAK M Ha 3)KMMAX anmnapaTos,
TIMTAEMBIX OT MEPBUUHBIX paclpeAenUTeNbHBIX MyHKTOB, - 0,025 OmM;

8.6.4 nna annaparypsl, YCTAHOBJIEHHOH HEMOCPECTBEHHO Y 3/EKTPONPUEMHHKOB, MOMYUYAKILHX
MUTAHUE OT BTOPUYHBIX PACpeNeNUTENbHBIX NMYHKTOB, - 0,03 OMm.

8.7. Tlpu TPOEKTUPOBAHHUHM CHCTEMbl 3JIEKTPOCHACKEHHS TPOMBILIICHHOTO MPEANpPUATHS,
MMEIOLICrO B CBOEM COCTABE JJIEKTPONIPHEMHHKM, UYBCTBHTENBHBIE K M3MEHEHMAM MoKajsaTelseit
KauecTsa 3JeKTPOIHEPTHH, C/IENyeT ONTMMH3MPOBAThH PAacyeTHOEe 3HaueHHe Toka K3 ¢ yuerom aByx
(axTopoB:

- ofecnieueHns BO3MOXKHOCTH MPHMEHEHHS MEKTPHYECKHX AINapaToB 06JeryeHHON KOHCTPYKLIMHU
M NPOBOJHHKOB MEHBLIHX CEUEHMUI;

- ofecneuenns noanepxanus ITKD B HOpMUpyeMbix mpenenax. B Heo6xoamMmbix ciydasx
pacuerHoe 3HaueHne Toka K3 NOMKHO ONpeAenaThCs TEXHHKO-3KOHOMHYECKHM pacyeToM To
MHHUMYMY HMpPHUBCACHHBIX 3aTpar Ha orpaHHveHde TokoB K3 u Mepnl mo nopmepxkanuio [MIKD B
HODMHUPYEMBIX  Mpefenax. YYWTBIBAf 3HAYMTENBHYIO CTOMMOCTb TEXHHYECKHMX CPEACTB [0



nopgepxkanvio IIKD B HOpMHMpyeMBIX npefenax, pPeKOMEHOYeTCs, KaK TMpaBUIO, YKa3aHHEIE
TIPOMBILIJIEHHBIE MPEATNPUATHA NOJAKIIOYATE K TOYKAM CETH IHEPTOCHCTEMBI ¢ HauGONbIIHMH TOKaMH
K3.

8.8. B kayecrBe cpeacts orpaHuueHus TokoB K3 Ha NpoMBILUIEHHBIX MPEANPHITHAX MOTYT ObITh
NPUMEHEHBI

- TOKOOTpaHUUMBAIOLIUE PEAKTOPbI;

- TpaHCOPMATOPEI C pacllerVIeHHo 0OMOTKOI HU3LIEro HaMPsHKEHNS;

- TpaHCc(OPMATOPBI C MOBBIICHHBIM 3HaUSHHEM HANpPSXKEHHM KOPOTKOro 3aMBIKAHHA;

- CreuHanbHBIE THPUCTOPHBIE OBICTPOAEHCTBYIOIINE TOKOOrpaHWYMBAIOIIME YCTpONCTBa THIMA
TOY.

8.9. Ipu HeobxommmocTu orpanHuenus Tokos K3 B PIT 6-10 kB ciexyer npoU3BOAHTL YCTAHOBKY
TOKOOTPAHHUHBAIOLIMX PEAKTOPOB Ha MHUTAIOILIMX JIMHUAX WM YCTRHAB/IMBATH I'PYMIOBBIE PEAKTOPB
Ha oTXoAsUX JTUHUAX 6-10 kB ¢ npucoeauHeHHeM 10 4 TMHUE K ODHOMY peaxkropy.

WnanBrayanbHOE peakTHPOBaHHE OTXOIALIMX JIMHUI AOMKHO ObITh 06OCHOBAHO.

9. KadecTBo 3/1eKTpHYeCcKOil JHepruu

9.1. ina anexTprueckux ceteil oblero HasHaueHUA ycTaHaBauBatoTesa coracHo 'OCT 13109 [18]
CNeAyIOLIHE MoKa3aTeNn kavecTsa anektposHepruu ([TIK3):

YCT@HOBHBLIEECS OTKIIOHEHHE HallpshHKeHHS,;

pazMax U3MEHEHHs HaNpAKEeHHS;

n03a KonebaHuii HanpsHKeHUs,

K03(pHHIIMEHT HECUHYCOHIANBHOCTH;

k03 (HLMEHT rapMOHHUYECKOH CoCTaBArOLLEH;

Hanps>KeHUst HeUETHOro (YETHOr0) NOPAIKa;

ko3¢ uLMeHT 0OpaTHOH MOCTEA0BATENEHOCTH HAIPSHKEHW;

k03 ULMEHT HYNeBOH MOCIEN0BATENBHOCTH HANPAKEHUS,

OTKJIOHEHHE YacCTOTHI.

9.2. PacueTHOH TOYKOH SABJIAETCA TOUKA NMPHUCOSAMHEHHS MPOMBILUIEHHOTO MPEANPUATHA K CETH
sHeprocHabxarolmied opranusauuu. Kak mnpaBuno, pacuetHas TOYKa COBMagaeT C FpaHHLEN
6aslaHCOBOTO pa3rpaHHYEHHs Mexay NoTpeSuTeneM 1 I3HEProCHCTEMOIA.

9.3. DueprocHabxaloLias opraHu3aLms Ofpedenser And pacyeTHol Toukd coryacHo "Ilpasuiam
npucoeauHeHns: notpeburens k ceTd oOWEro HasHaYCHWA IO YC/MOBHAM BJIMAHHMA Ha KAueCTBO
anextposHepru” [19] 3HavyeHHs OOMYCTHMMBIX pacueTHsIX BkiajoB (JIPB) mnotpeGurens B
Hopmupyemble TOCT 13109 3Hauenus TIKD.

9.4. Ipu NpoeKTUPOBAHUH CUCTEMBI NIEKTPOCHAOKEHHA HPOMBILITICHHOTO NMPEANPUATHS ClIEAyeT
npeaycMaTpuBaTe MEpbl M YCTpOiicTBa, obecrneunBalolye B pacyeTHOW TOYKE 3aJaHHbIC 3HAYCHHS
HPB u no3sossitoiyie oCyLeCTBUTL KOHTPOJIb M aHanu3 3HadeHuit KD,

9.5. B uensx cTUMYIHpOBaHHMA TNMOTPEOHTENd K YIYHIIEHHIO KaueCTBAa JICKTPHUECKOW IHEPTHH
YCTaHOBJIEHBI CKHIKM (Haa0aBkH) K Tapudy 338 KAYECTBO DEKTPUUECKOH 3HEPruH, IPHMeEHsEMbIE MPU
OTKJIOHEHHAX OT YCTAHOBJIeHHBIX 3Hauenuii J[PB [20].

9.6. YnyduleHue KauyecTBa 3JIEKTPOIHEPrMH OOCTHMAETCH PALMOHAIBHBIM TMOCTPOEHHEM CXEM
3MIEKTPOCHAOKEHHS, @ TAKXKe MPHUMEHEHHEM NPH HEOOXOAUMOCTH CIIELMANIbHBIX TEXHHYECKUX CPEACTB
(cHIOBEIX (PUNBTPOB, YCTPOKMCTB CTATUYECKOH M IMHAMHYECKON KOMIEHCALMH | ap.).

9.7. Tlpy NpOEKTUPOBAHHM MPEANPHATHI CO CrelUPUUECKUMH Harpy3kaMH (HeJMHEHHBIMHU,
PE3KOMEPEMEHHBIMY, HECUMMETPHYHBIMH) ClIEAyeT YYUTHIBATH, YTO YCTAHABIHBAEMbIE CIIELMATBHBIE
TEXHWUYECKUE CpencTBa oaHOBpeMeHHO ofecneunsaior KPM u nomnmepxanuve 3Hauenmit IIKD.
[loaToMy npy NpPOEKTHPOBAHMM BONPOCHI KAa4eCTBA 3MEKTPOIHEPTHH M KOMIIEHCALIMH PEaKTUBHOI
MOLIHOCTH A8 MpPEANpHATHA cO  creurdHUYEeCKHMH Harpy3kaMH CleayeT paccMaTpuBaTh
OIHOBPEMEHHO.

9.8. Cornacro 'OCT 13109 HOpMHPYIOTCS YCTAHOBHBLUMECS 3HAYEHHS HOPMAJILHOIO MPEAEBHOTO
OTKJIOHEHUs HanpsxeHus +5% M MakCHMaTBHOTO MPEeAENbHOrO OTKIIOHEHUS HanpshkeHus £10%.

B riepexoaHBIX pexUMax OTKIOHEHHS HAMpsHKEHHs He HOPMHPYIOTCS M, HAaHNpHUMep, MpH [ycKe
KPYMHOrO 3/€KTPOABHIaTess MOrYT [MpeBBIATh YKA3aHHblEe 3HaYeHWA. 3HaueHHe TpeBbilieHHs
3aBHCMT  OT  KOHKPETHOH  cxembl  snekTpocHabxeHus,  OCOOCHHOCTEH  MOOKMIOUEHHEBIX
3JIEKTPONPHEMHUKOB, XapaKTEPUCTUK KOMMYTalMOHHBIX alnapaToB, HO BO BCEX Clydasx Myck
KPYMHOro ABUraTesls HE AOJHKEH MPUBOIUTL K HAPYLIEHHIO PaboThl APYrHX 37E€KTPONPUEMHHKOB.

9.8.1. PerynupoBaHWe HanpsyKEHMs B  CHCTEMax  3JIeKTPOCHA(KEHHMs  MPOMBILLIEHHBIX
NPeanpuATHHA, B OCHOBHOM, JOMKHO 00ECTEYHBATBCA NPUMEHEHHEM TpaHchopMaTopos u
aBTOTPaHC(HOPMATOPOB C ABTOMATHYECKHM Pery/IMpOBaHHEM HATPSKEHHS TMOJ HAarpy3Kkoi u BeIGopoM



ONTUMA/ILHBIX OTBETBJIEHUI Y HEPEryiMpyeMbIX MOJ Harpy3koi TpanchopMaTopoB.

9.8.2. Ecnu pexuM paboThl 2EKTPONPUEMHHKOB Pa3/IMueH U OHU UMEIOT Pa3Hylo yAAJIeHHOCTb OT
MYHKTA MUTaHK, 8 TAKXKE €C/IM MMEIOTCH MNEKTPOTIPUEMHUKH, 0C000 YYBCTBHTENbHBIE K OTKJIOHEHHAM
HanpsbKeHHs, HeoOXODMMO NPEeayCMaTpPUBaTh AOMONMHHTENbHBIE TPYNNOBBIE WM WHAMBHIYalbHBIE
CpelcTBa pery/MpoBaHKs HaNpsyKeHWs B y3JaxX Harpy3kd, Takve KaK MpPUMEHEHHE YNpaBliAeMbiX
KOH[eHcaTOpHbIX  Oartapeil,  aBTOMaTHueckoe  ynpaBieHHe  BO3OYXIEHHEM  CHHXPOHHBIX
anekTpoABUrareied, mNpUMeHeHHe CTaOWIM3UPYIOLUMX YCTAaHOBOK, YCTPONHCTB IO OTPaHUYEHHIO
HanpsbKeHUs W 1p.

9.9. HecHHycoMaansHOCTh HAMPSKEHHS BBI3LIBAETCS MOAKIIOYEHHEM K CETH 2JIEKTPONPHEMHHKOB C
HEJIMHEHHOH BONBTAMMEPHONH XapaKTEPHUCTHKOMH, ABIAIOIIMXCS UCTOYHHUKAMM BBICHIMX rapMoHHuk. K
TAKUM JJEKTPONMPHEMHHMKAM OTHOCATCS THPUCTOPHBIE 3/IEKTPONPHUBOABI, IYFOBLIE 3JEKTPOMEYH,
CBapouHble YCTAHOBKM, rasopaspsiHbie namnbel ¥ Ap. IIpy MpoekTHpOBaHMH B LIEMAX YMEHBLIECHHA
HEraTHBHOTO BJIMSIHUSL  BBICIUMX TapMOHHYECKHX HA 3JIEMEHTBl JJIEKTPOYCTAHOBOK CJEAyeT
PYKOBOJICTBOBATbCS PEKOMEHAALMAMH IO TOCTPOEHUIO CXeM 3JieKTpocHabxkeHus (cM. paszgen 2), a
TaK)Ke, eClH 3TO BO3MOXKHO, YBEMHYUTE UMCIIO (a3 BHIMPAMIICHHS BEHTHILHBIX Npeobpa3zopareneil.
[Tpy HEROCTATOUHOCTH YKa3aHHBIX Mep CIEAYET MPUMEHATh CHIOBEIE pe3oHaHCHble CL GpuisTpsl.

9.10. DnexkTponpUEMHUKM, Harpy3ka KOTOpBIX HMEET  pe3KOMepeMeHHBI  xapakrep
(NIEKTPOTIPUBO/IBI, AYTOBBIE 3MEKTPONEYH M [p.), BHIBIBAIOT HEAOMYCTHMBIC Pa3MaxH W3IMEHEHHit
HanpsxeHus W 103bl kosebaHui HanpskeHus. [Ipy MOCTPOEHUH CUCTEMBI IEKTPOCHAOMKEHHUS crenyeT
PYKOBOICTBOBATbCA MOJIOKEHUAMH pazfena 2, Takxke Lenecoo6pa3HO yMEHbLIEHHE PEaKTHBHOTO
COTMPOTHUBIIEHHS CETH, B TOM YHCle MOTYT ObITh 3¢QEeKTHBHBI YCTAHOBKH NMpPOJOJILHON KOMHAeHcalmu. B
TEX CNy4adX, KOr[a COBEpIIEHCTBOBAHWEM CXEMBI MMHMTAHUA HEBO3MOXKHO CHHU3MTh 3HAYEHHs
ykaszanHbelx [TKD, moryt ObIThb npHMeHEHB! ObICTPOAEHCTBYIONIME CHHXPOHHBIE KOMIIEHCATOPH! HIIH
CTATHYECKHE YCTAHOBKH ANHAMHUECKOH KOMIIEHCAIMH NIPSIMOTO WIIK KOCBEHHOTO IEHCTBHS.

9.11. HecumMerpuuHbie peXMMBl TOKOB M HalpsDKEHWH CBA3aHBl C  MOAKIIOYEHHEM
HECUMMETPHUHBIX Harpy3ok, T. €. TaKHX 3JIEKTPONPHEMHHKOB, CHMMETPHUUYHOE MHorogasHoe
HCMIOJIHEHHE KOTOPBIX HeLenecoodpa3Ho WM HeBOo3MOXHO. K mMomoGHBIM  3MeKTpornpHeMHUKaM
OTHOCATCA OTAENBHBIE TEPMUUECKHE M CBApOYHBIC YCTAHOBKH, 3JIEKTPUYECKOE OCBELLEHHE,
crneudanbHele oaHoda3Hele Harpy3kd. [lomknmoueHne Takux Harpy3ok Kk TpexdasHoil ceTH
OrpaHHYEHHON MOLLHOCTH BBI3BIBAET JAUTENbHbIE WM KPAaTKOBPEMEHHbIE HECHMMETPHYHBIE PEXHMbI
TOKOB M HaNpsDKEHUH, KOTOpbie MOTYT ObITh CHHXKEHBI MOIKITIOYEHHEM HECHMMETPHYHBIX Harpys3ok B
TOYKE CETH C BO3MOXHO OonbLieidl MowHocTeio K3 1 paBHOMepHBIM pacripenesieHdeM oaHoda3HbiX U
AByx(a3HeIX Harpy3oK no BceM TpeM (asam. Eciy ykasaHHble Mepbl HEOCTAaTOMHBI, PEKOMEHIYETCA
NPUMEHATE CUMMETPHPYIOLIME yCTpoiicTa. [lna craTMuHoil oaHoda3Hol wiu AByx¢a3zHOH HArpy3ku
3HAYMTENLHOR MOLIHOCTH CNIEMYET MCMOIb30BATH HEPEryIHUpYeMble CUMMETPHPYIOINHE YCTPOHCTBA,
npeofpasyroliKe 3TU Harpy3ku B TpexdasHele. B Tex ciydasx, koraa Harpyska o ¢asam mMeHsercs 3a
BECbMA MaJjlble MPOMEXYTKM BPEMEHH, HECUMMETPHS CETH HOCHT KpaTKOBPEMEHHBIH W CllyvailHbiid
XapakTep, CHeAyeT TMpUMEHATh peryiupyeMble CTaTHYECKHE CHUMMETPHPYIOLMe YCTpOHCTBa ¢
JOCTaTO4HbIM ObICTpoAeHCTBUEM.,

9.12. Jlns psina 3neKTPONPHEMHHUKOB NIPOU3BOJICTB ¢ HENPEPLIBHLIM TEXHOJIOTHUYECKUM [POLIECCOM,
CpPE/CTB BBIMUCIIUTENBHON TEXHHUKH, CPEACTB CBA3M M [AP. HCKIYUTENBHOE 3HAUEHHE HMEKT
AJMTENLHOCTL M MTyOMHA MpoBaioB HanpshkeHUs. Cneyer OTMETUTh, YTO HOPMHUPOBaHHE YKa3aHHBIX
TKD 3aTtpynHeHo, Tak Kak 3aBUCHT oT ocobeHHOCTeH 00OpYAOBaHHA W TEXHOJIOrHYECKOro Mpolecca
KOHKPETHOH YyCTaHOBKM. B kauecTBe TEXHUUYECKMX CpPEACTB MOTYT TPHUMEHATBCA arperatsl
GecnepeGoHHOro NUTAHUA C aKKyMYIATOPHBIMH GaTapesiMH M CrieLMaNbHble TeXHHYECKHE CPEeACTBa,
no3posiomiye  o6ecrnevynTh HEMpepHIBHYIO W HEMCKAXKEHHYIO (OPMY KPHUBOIl HANpsiKeHHd Yy
noTpebuTeNs NpH NpoBanax pa3iHYHON riyOUHBI H ANHTENEHOCTH.

10. Komnencauusi peakTHBHO MOIUHOCTH

10.1. TIpoexTHpoBaHue yCTAHOBOK KOMIeHcalMH peakTrBHON MowHocTd (KPM) npoMeliieHHbIX
NPEANpPUSTUH CTIEAyeT MPOU3BOANTE PA3JEIbHO I NEKTPHUECKHMX CeTel 0OLIero Ha3HaueHus ¥ 1
3JIEKTPUUECKHX CETEH Co cnelnduyueckiMu (HENMUHEHHBIMH, pe3KonepeMeHHbIMU, HECHMMETPUYHBIMH)
Harpy3KamH.

10.2. Ilpu BriGope cpeacte KPM nms anektpuueckux cereil ofliero HasHayeHWs crnenyer
PYKOBO/ICTBOBATLCSH CAEAYIOLIMMH yKa3aHUAMH.

10.2.1. B xauecrBe cpencts KPM npuHuMatlotest GaTaped HM3KOBOJBTHBIX H BBICOKOBONBTHBIX
KoHeHcaropos HanpsxenveM 0,4 kB u 6-10 kB cooTBETCTBEHHO M CHHXPOHHEIE 3IEKTPOABUIaTENHU 6-
10 kB.

10.2.2. OcHoBHEIMM MCXOAHBIMHM JaHHBIMH IU1s BbiGopa cpeacte KPM senstores pacderHsie



JIEKTPUYECKHE HArpy3KH NPEANpHUATHA, B TOM YHMCJe Ha rpaHxue GalaHCOBOTO pas3rpaHHueHHs ¢
3HEProcUcTeMoH, M JKOHOMMYECKHE 3HAueHUs PEaKTHBHOH MOILHOCTH M 3HEPruM, 3ajaBaeMble
sHeprocHabkatoleil opraHusaumei.

10.2.3. Boibop cpeacte KPM # MOILHOCTH KOMIEHCUPYIOLIMX YCTPOHCTB OCYIIECTBNAETCS B JBa
JTana: npM noTpebiIeHUM PeakTHBHOM MOIUHOCTH M3 IHEPrOCHCTEMBI B MpeAenax SKOHOMHYECKOro
3Ha4€HWs U MOTpebNEeHHH pEaKTHBHOM MOLIHOCTH W3  3HEPrOCHCTEMbl,  IMPEBbIWAIOLIEM
3KOHOMHUUECKOE 3HAYCHHE.

10.2.4. Ha nepBom 3Tane onpenensercs MOMIHOCT, KOHAEHCATOPHBIX GaTapeii, ycTaHaBIMBaEeMbIX B
ceru g0 1 kB mo kputepuio BeIGOpa MHHMManbHoro umcna uexoBeix TII, W onpesensercs
3KOHOMHUECKH  Hejiecoo0pa3Has  peakTHBHash  MOILHOCTb,  TeHepHpyeMas  CHHXPOHHBIMH
anekrpoaeuratensMu  6-10 kB. Ilpu »ToM BO Beex ciywasx wucnonedyerca s KPM  Ges
000CHOBBLIBAIOLIMX PACUETOB pacHojiaraéMasl pPeakTHBHAS MOLUHOCT CHHXPOHHBIX JBHUrareneil ¢
HOMMHaJIBHOH MoLUHOCTIO cBbliie 2500 kBT 1 pacnonaraeMas peakTHBHAas MOLIHOCTb CHMHXPOHHBIX
AaBurateneil ¢ yactotoil BpailleHus cBbiiie 1000 1/MUH He3aBHCHMMO OT HOMHHAJIBHOM MOILIHOCTH.
Henecoobpa3zHOCTb UCMONB30OBAHHS CHHXPOHHBIX 3JIEKTPOABHraTenei ¢ HOMUHANBHONW MOLUHOCTBIO 10
2500 kBt u yactoroii BpaiueHus 10 1000 1/MuH onpenensiercs pacuerom. 3areM MPOU3BOANTCA AHAJIN3
fanaHca peaxkTHMBHOH MOIIHOCTM Ha rpaHuie OajaHCOBOTO pasrpaHuveHds. B criyuae, eciu
reHepupyeMas koHieHcaTOpHbIMK OaTapesiMy 10 | KB 1 CHHXpOHHBIMH 3ekTpoasUraresiiMu 6-10 kB
peaKkTHBHass MOLIHOCTh obecrnieuBaeT MoTpebyieHHe PEaKTHBHOH MOIMHOCTH W3 SHEProCHCTEMbl B
npezenax 3KOHOMHYECKOro 3HaueHus, Bbibop cpencre KPM cumraercsa 3aBepuieHHsIM. B ofpatHom
cllyyae clieflyeT BbINOJIHUTE BTOPOH 3Tar pacuera.

10.2.5. Ha BTOpOM 3Tame pacdera ciie/lyeT pacCMOTPETh IOJIyUMeHHE HEAOCTAIOIENR PeaKTHBHOM
MOIHHOCTH U3 CIEAYIOLIMX HCTOUHHKOB!

- JIONOJIHMTENbHAS YCTaHOBKa Gatapeli koHneHcaTopos a0 1 kB;

- Oosee TMONHOE HCMONB30OBAHHE PEAKTUBHON MOULHOCTH, TEeHEPUPYEMOW CHHXPOHHBIMH
ABUratensmu mowHocteio A0 2500 kBT u ¢ uacroroii Bpawenus po 1000 1/mMuu (B ciyuae, ecin
pacrionaraeMas MOLIHOCTb 3TOH IpyMNIbl CHHXPOHHBIX ABHraTelNeil He HCTIONb3YeTCsl NONMHOCTRIO TMpH
noTpebaeHUH PEaKTHBHOH MOIIHOCTM W3 3HEPrOCHCTEMBbl, HE [MPEBBILIAIOLIEM 3JKOHOMHUUYECKOE
3HauyeHHE);

- yCTaHOBKA B y3J1ax Harpy3ku Gatapeil koHaeHcaTopos 6-10 kB,

YKa3aHHble HCTOUHHKH COMOCTABNAIOTCA MEXAY cob0ok U ¢ noTpeClieHHeM peakTUBHOM MOLLHOCTH
U3 3HEProCHCTEMBI, MPEBBILIAIOLIEM 3KOHOMUUECKOE 3HaueHHe. [N MpennpusThii ¢ HerpepbIBHbIM
pexnmMoM paboThl, KaK npaBmlo, LelecoobpasHa ycraHoBka Oatapeil koHaeHcatopos 6-10 xB. Ins
npeanpuaTHi, pabotaromux B 1, 2 M 3 CMEHbl MOXET OKa3aThCsl Liejecoo0pasHbIM MosfyveHHe
HEIOCTAIOIEH PEAKTUBHONM MOILHOCTH U3 2HEPrOCHCTEMBI, NIPEBBIAIOLIEH SKOHOMHUYECKOE 3HAYEHHE,

10.2.6. Ilpu BBINOJIHEHMM pacueroB no Beibopy cpencts KPM pekoMeHayeTcs MONb3OBATHCS
yKasaHuAMH no npoektupoBaHuio KPM B cersx ofwero nHashauenus [21, 22], paspaGoraHHBIMH
B3aMEH COOTBETCTBYIOLUMX yka3aHui 1984 r.

10.2.7. Barapen koHaeHcaTopoB Ao | kKB MOryT pa3Melarses B 3JIEKTPOTEXHHYECKHUX NOMELIEHHAX
WM HEMOCPEACTBEHHO B IMPOMU3BOACTBEHHBIX NOMELICHUSAX.

10.2.8. YcranoBky Oarapell KoHOeHCaTOpoB [0 | KB HEmocpeACTBEHHO B MpPOW3BOACTBEHHBIX
NOMELIEHHSX CEAYET BLIMOMHATD MPH COOMOASHUH CNEAYIOLINX YCIOBHIA:

- pacnpenesieHHe 3eKTPOIHEPTUHU TTPOM3BOAMTCH MArHCTPaJIbHBIMH LIHHOMPOBOAAMM;

- OKpyXawllias Cpela HE COAEP)KHT INPOBOASAILEH TbUIH, XUMHUYECKH AKTUBHBIX BEILECTB, HE
OTHECEHa K B3PBIBOONACHBIM M MOXKAPOOMAaCHbIM 30HAM;

- JOMKHBI ObITh MCK/IOYEHBI MEXaHMUeCKHe BO3IEHCTBMS OT TPAaHCHOPTHBIX CPEACTB W
nepemMeLaeMbIX rpy3os;

- CTeNEHb 3aIMThl 060MOUKH KOHAEHCATOPHBIX Garapel noybkHa OeiTh He MeHee IP4X no FOCT
14255.

10.2.9. Tlpn ycnosusix, OTJIHYAIOLIMXCA OT nepevucieHtblx B 1. 10.2.8., Gatapen KOHIEHCATOPOB
zo | kB pexomennyeTcs yctaHaBnuBath B romemeHusx LexoBbix TIT. Konuuectso Gartapeii (He Gonee
ABYX Ha OAMH TpaHc(OpMATOp) ONpeAenseTcs MOLIHOCTBIO TpaHcopMaTopa M CTEMEHBIO
xoMrnieHcaund. bataper konmeHcaTtopoB Moryt Takke pasmewarscs B OMII M mpyrux
3JIEKTPONOMELLEHHSX.

10.2.10. Bbatapen kougeHcaTopoB 6-10 xB ZOMKHBI pasMeliaThes, Kak NpPaBWIO, B OTAENbHBIX
(cmeumaneHo AR HUX MpeaHa3HAYEHHBIX) NOMELLEHHUSX, a Takke B IMII v moacTaHLuUsX.

10.2.11. VcranoBku GaTapeil konaeHcaTopoB 10 1 kB # 6-10 kB nomkHel UMeTh pyuHoe
ynpaBJjieHde /15 BKIIOYEHHUS WIH OTK/IIOUEHHA YCTRHOBKH B LIEJIOM WIIM €€ YacTH SKCIIyaTalHOHHbIM
NEPCOHAJIOM.

10.2.12. VcranoBxu OGartapeil koHaeHcaTopoB 10 1 kB [OOMKHBL HMETE aBTOMAaTHYECKOE



CTYNEHYaTOEe PEryJMpoBaHHE MOUIHOCTH B (YHKUMH PEakTHBHONW MOUIHOCTH, PEAaKTHBHOTO WM
NOJIHOTO TOKA Y3712 Harpy3KH.

10.2.13. AsBroMaruueckoe peryjdpoBaHHe MolHOcTH Oatapen koHaeHcaTopoB 6-10 kB
pekoMeHIyeTcs OCYILECTBJIATL MNpH HanMuMM Yy mnotpeburens Boikmodateneit  6-10 kB,
npeAHa3HAyeHHBIX 11 4YacTOW KOMMYTalMM eMKOCTHOH Harpysku. [Ipy uX OTCYTCIBHM
perynupoBaHHe MOLIHOCTH OaTaper KOHIeHcaTopoB 6-10 kB mpou3BOAUTE He crnenyer.

10.2.14. Cunxponnsle anektpoasurareny 6-10, peakTHBHAs MOIHOCTD KOTOPBIX UCTIONB3YETCS NI
KPM, nomkHel ¥MeTh aBTOMATHYECKOE peryjupoBaHue Bo30yxXIeHHs B (YHKLUMH peakTHBHOM
MOLIHOCTH Y3712 Harpy3Kd Ha rpaHuiie 6a/1aHCOBOTO pa3rpaHHUYEHHs C SHEPTOCUCTEMOH.

10.2.15. Tlpn 3HauurensHoM konuuectBe ycraHoBok KPM cnenyer npu npoekrTupoBaHUH
paccMaTpHBaTh BO3MOXKHOCTB YCTPOHCTBA LIEHTPAM30BAHHOIO YIPABJICHUS UMK C QUCTIETYEPCKOrO
NYHKTa.

10.3. Tpu BeGope cpeactB KPM ans anekTpuueckux ceredl co crneuuduy4ecKUMH Harpy3kamu
CIIEAYET PYKOBOJACTBOBATHCA CNEAYIOLIMMH PEKOMEHIALUAM H.

10.13.1. B kauectee cpencrB KPM mns cereil ¢ HeNMHEHHBIMM U pe3KONEPEMEHHBIMH Harpy3kamu
nomumo cpeacts KPM, ucnonesyemsix B cersix ofliero HasHaueHHus (koHueHcaTopHele Batapen no |
kB n 6-10 kB, cunxpoHHsle aBurateau 6-10 kB), MOryT npuMeHsThCs CHIIOBBie pesoHaHcHble CL
¢&UILTPl M YCTPOKCTBA JAMHAMHYECKOH KOMIEHCAlMM pEeakTHBHOW MOIIHOCTH MPAMOro WM
KOCBEHHOIO AEHCTBHSA.

10.3.2. Beibop cpencrs KPM 3aBHcHT OT 3HaueHHi OnpefesisieMbIX B pacyeTHOM Toyke (CM. I
10.3.4) cnegyrouinx nokasareneit kauectsa anexrposHeprud (I11KD):

- k03 pUUMEHTA UCKAXKEHNS CHHYCOMAAIBLHOCTH HanpsikeHns Ku;

- ko3 pHLMenTa n-i rapMoHHYecKol cocTapistouiei HanpsxeHus Ku(n);

- pa3maxa W3MeHeHHiH HanpskeHus SU;

- Ao3e! damkepa P.

10.3.3. Tlpu ompenenenmn ykazanueix I[IKD cormacho ['OCT 13109 B uensx HCKIIOYEHHS
MPUHATHA  pellleHHil, HEeonpaBJaHHO  YIOPOXKAIOLIMX  YCTaHaBNMBaeMble cpeactsa KPM,
PEKOMEHAYETCSl NpPH BBIMOJHEHUH pPacdeToB NPUHUMATh BEPOATHOCTb TMPEBBILIEHHS [PELEIbHO
nonyckaemblx 3HaueHuit [TKD, pasnyro 0,05.

10.3.4. Pacuernofi ToukoH sABNAETCA TOYKA MpHCOENMHEHHs mnoTpeGuTens K  CeTH
3HeprocHabxaloIeH OpraHU3aluM, Ul KOTOPOH OMNpeAensiorTcs AOMYCTHMbIE pPAcueTHbIEC BKJIAbI
(APB) notpebutens B Hopmupyemble corstacHo TOCT 13109 3nauenns ITKD. Kak npaeuno, pacueTHas
TOUKA MPUHHUMAETCs COBMEIUEHHOM ¢ rpaHHielt 6anaHCcoBOro pasrpaHHyueHUs MEKIY NOTpebUTENeM U
3HeprocHabxKarollel opraHu3auMei, HoO NPU NMTAHUH MOLUHBIX 3JEKTPONPUEMHHKOB OT MOACTAHLIMH
rny6GoKoro BBOAA pacuerHas TOYKa MOXKET HaXOAMTLCS B Y3J1aX 3HEPrOCHCTEMBI.

10.3.5. BoisBnennsie pacueTHble 3HaueHus ITKD comnocraBnsiotes co 3HaueHusMd [IPB, koTopsle
onpenensloTcs 3HeprocHabkarowmel opraHuzaimeil cornacHo [19]. Pesyneratel conocrasnieHus
NO3BOJIAIOT OCYLLECTBUTH BEIOOp cpencts KPM.

10.3.6. KonaeHcaropHsle Gatapeu 6-10 kB He crnefyer noakmoyaTs K CeKUMAM COOPHBIX WHH, OT
KOTOPBIX MOJAYYatoT [MUTAHHE HENMHEIHbIE HArPY3KK He3aBHCHUMO OT 3HaueHui Ku u Kn(n).

10.3.7. Tlpu BbloeNeHMH HeNMUHEHHEBIX Harpysox 6-10 kB Ha oTHenbHble BETBM paciuenIeHHOM
o0MoTKH TpaHcdopMaTOpa MM CIBOSHHOTO peakTopa i npu 3Hadendsx Ku u Ku(n), npessimaromumx
3nauenue JIPB B pacueTHOl Touke, Ha ceKuMHM COOPHBIX IUMH ¢ HEJIMHEMHBIMM HArpy3KaMu Clieayer
YCTaHABJIMBATh CUJIOBblE (QUIBTPbl B LENAX CHIDKEHUA 3HAYSHMH TOKOB W HAMPSHKEHMH BBICIIMX
rapMOHHK B pacueTHOH Touke 10 3HaueHud JIPB. ITpu sHauenusx Ku u Ku(n), ve npessiuaroiux [{PB
B PacuEeTHOM TOUKe, CUNOBbIE (PUIIBTPBI HE ycTaHaBaHBatoTes. BeiGop cpencts KPM aist athx cnydaes
npou3BoauTCs cornacho n. 10.2, MowHocTs ycranasnuBaeMsix cpeacte KPM (¢ yuerom ¢uibTpos,
€CIM OHHM YCTaHaBIMBAIOTCA) Ao/bkHA ofecneunth morpebiedne PM U3 sHeprocucTeMel, He
npeBbllIaloOllee  YKOHOMMHYeckoe 3HaueHue. [lpw  uenecoofpasHoct  ycraHoBku — Garapeii
xoHaeHcatopoB 6-10 kB nocneaHue AOMKHbI ObITb MOAKMIOYEHBI K CEKUMAM COOPHBIX LIMH, K
KOTOPbIM HE NOAKIIOUEHb! HEJIMHEIHbIC HAarpy3Ku.

10.3.8. Tlpu HEBOIMOXKHOCTH BBIAENEHHA HEMHHENHO| HArpy3kM Ha OTHENbHEIE BETBU
paclierieHHol oOMOTKM TpaHc(opMaTopa U CABOGHHOrO peakTopa k cOOpHEIM IwMHaM 6-10 kB
ClIElyeT NOAKIIFOMHThL CHIIOBEIE (DUIBTPBLI, O0ecneuHBaOLIMe CHIDKeHHE 3HaYeHUH kosdduunenTos Ku
u Ku(n) no 3uauenuit JIPB u mnorpeGneHue peakTUBHON MOLIHOCTH W3 3HEPIOCHCTEMBI, HE
NPeBbILAIOLICE TEXHHYECKOE 3HAYEHUE PEAKTUBHON MOLHOCTH. YUNTBIBas 3HAUMTENBHEIE 3aTPaThl Ha
YCTaHOBKY CHWJIOBBIX (UIBTPOB HelenecoobpasHoO YBEMHUEHHE MX MOLUHOCTH M0 YCnoBHMIO KPM.
Cunossle GMABTPE YCTAHAB/IMBATL HE CIENYET, €M COOMOAAIOTCH CNEAYIOIIME MBA YCIOBHSL
pacuerHsble 3Ha4eHua Ky v Ku(n) ne npesbimarot 3HaueHns JIPB u rexuuueckuit npeaen norpeGnedus
peakTWBHOH MOLIHOCTH 0fecreunBaeTcs CHHXPOHHBIMHM  3JIEKTPOIBHIaTe/lAMU M OaTapeaMu



koHaeHcaTopos 1o 1 xB.

10.3.9. K cexkunsaM cOOpHBIX IIKMH, NUTAOIIMX PE3KONEPEMEHHbIE Harpy3kd, He Cleayer
MOAK/IIOUaTh KOHAEHcaTOopHble OaTaped. B Liengx CHIKEHMA 3HaueHU pa3Maxa H3MeHeHHi
HanpsbKeHUs U 003bl (piMkepa 9TH CeKUMH PEeKOMEHIYETCs NOJKITIoUaTh K ceTH o0lIero Ha3HaueHus ¢
HaunbGonbwnMu Tokamu K3. [1pu HEBO3MOKHOCTH OCYILLECTBUTD TAKOE MOAKIIOYEHHE, A TAKIKE B Cllyyae
YCTaHOBKHM MOLIHBIX IEKTPONPHEMHHKOB C PE3KOMNEPEMEHHBIM XapaKkTepoM Harpy3ku JokHa ObITh
paccMoTpeHa LienecooOpa3HOCTh YCTAHOBKM YCTPOMCTB AMHAMMYECKOH KOMIEHCAlMM pEeaKTUBHOM
MOIHHOCTH TIpSMOro WM kocBeHHoro aedcrBus. [lo ycnoBuro KPM cymmapHas MoOUHOCTb
KOHJICHCATOpHbIX Oatapelt GUNBTPOB, BXOMAINUX B COCTaB YCTPOHCTBAa AMHAMHYECKOH KOMIEHCALUH,
J0/KHA 0DECTIeUNTh TEXHUUECKHT peen noTpebiieHus peakTHBHOH MOLIHOCTH.

10.4. Boifop KOMNEHCHPYIOUIMX YCTPOHCTB HO/DKEH MPOH3BOAUTLCS ORHOBPEMEHHO C BhIGOpOM
JOPYTHX OCHOBHBIX JIEMEHTOB CHUCTEMBI IEKTPOCHA0KEHHS NPEANPHUATHS C YIETOM OMHAMUKH POCTa
INEKTPUUECKHUX HArPY30K U MOITANMHOTO Pa3BUTHUA CUCTEMEI (CM. Taloke 1. 2.3.9).

10.5. Ilpu npoekTHpOBAaHUH CUJIOBBIX 3NEKTPOYCTAHOBOK AOIKHO OBITh ODECreueHo HauMeHbliee
notpebneHHe peakTHBHOH, MOLIHOCTH MyTeM:!

000CHOBaHHOr'0 BEIOOpa MOIIHOCTH 3NEKTPOABUTaTENEH;

NIPEeUMYILIECTBEHHOTO TMPHUMEHEHUS CHHXPOHHBIX JJIEKTPOABUraTeNeil Aas HeperymupyeMbiX
EKTPOTIPHBOLOB;

NPUMEHEHHE CreLHaIbHBIX CXEM M Pe:KUMOB paboThl BEHTUNLHBIX Npeobpa3zoparteneil.

10.6. MuauBuayanbHas KOMIIEHCALMS MOXeET OBITE BBIMOIHEHA /715l MOIHBIX 31EKTPOIIPHEMHHKOB
€ HM3KUM KO3(DHLIMEHTOM MOLIHOCTH U ¢ GO/IBLIMM YUCTIOM YacoB paboTsl B rody.

10.7. TIpn HeoOXxoaMMOCTH BKJIFOMEHHS KOHAEHCATOPHBIX Gatapeil Ha Hanpshkenue Beiie 10 kB
cnefyeT TPUMEHATb TOCIENOBATENbHOE WIM  NApajebHO-MOCASOBATEBHOE  COSAMHEHHE
OJHOTHMIHBIX KOHAEHCATOPOB C YCTPONCTBOM [OMOJIHHUTENbHON M30MALMH KOHAEHCATOPOB MEXKIY
¢azamu U H30JIALMEN KOHIEHCATOPOB OT 3EMJIH.

10.8. Jlns npoMBILIEHHBIX MNPEANPUATHI PEKOMEHAYETCS HCIIOJIBb30BAHHE  KOMILIEKTHBIX
KOHIEHCATOPHBIX YCTAHOBOK.

11. Ynpasienue, H3MepeHHe, CHTHAJH3ALHS, IPOTHBOABAPUNHAA ABTOMATHKA,
OnepaTUBHbII TOK

11.1. Ins 3HeproeMKyx NPOMBILUIEHHBIX TIPEANPUATHI ClleAyeT, Kak HpaBWiIo, NpesycMaTpUBath
HEHTPAM30BAHHOE (AMCNETYEPCKOE) YNpPaBJIEHUE CHCTEMOH 3JIeKTpPOCHabXKeHHUs ¢ MpUMEHEHHEM
CPEICTB TeJIEMEXaHUKH U BBIYHUCIUTE/IBHOM TEXHUKH.

ABTOMaTHU3UPOBaHHYIO cHcTEMY yrpaBJIeHHs 3NIeKTPOoCcCHaOKeHHEM (ACY -anekrpo)
peKOMeHJlyeTcs CO31aBaTh B COCTABE ABTOMATH3MPOBAHHON CHCTEMBI YMPABJIEHHA YHEProXo3siCTBOM
npeanpuatus (ACY-3), ocywecTBisomel ynpasieHye W KOHTPOJIb BCEX BMAOB 3HEProHocureneit
(2neKTPOdHEPrH, ras, BOAA, BO3LYX0- U TEMIOCHA0KEHHE).

11.2. Tlpu npoexrupoBanun ACY-D crnenyer NpeaycMaTpuBarh BO3MOXHOCTbh BK/IIOYEHMS €€ B
OyayleM B aBTOMATH3MPOBAHHYIO CUCTEMY YTIPABJICHUS NPOH3BOACTBOM.

11.3. O6bem TeneMexaHH3aLUUU CHCTEMbI 3MEKTPOCHAGKEHUS NOJKEH OMPEmeNAThCA 3aJauaMu
JMCTIETYEPCKOrO YNpPaBJeHHs W KOHTPOJSA C y4YETOM MpPedycMaTpPHBAcMOro YPOBHS ABTOMATHKH Ha
nojcranumax (ycrpoiticrea ABP, ATIB, AUP). O6veM TenemexaHu3auuu A0KeH ObITh 0OGOCHOBAH B
MpOoeKTe.

11.4. TlpumeHeHHe CPELCTB TEAEMEXAHUKH H BbIYHCIUTENEHON TEXHUKH JOMKHO 0GecnieunBaTs:

- orofpaxeHue Ha aucneTdepckoM nyHkre (JIT) cocTosHHUA M MONTOXKEHHUA OCHOBHBIX JIEMEHTOB
CHCTEeMBbI BJiekTpocHabxeHHs U nepeaady Ha JIT npenynpeauTeabHbIX ¥ ABapHUIHBIX CUIHAIOB;

- BO3MOXKHOCTB OTMEPATHBHOTO YIpaBJIeHHs! CHCTEMOM;

- ycTaHOBJIeHHE HaHbolee palMoHaAIBHBIX SKCIUTyaTalHOHHBIX PEKHMOB;

- CKOpeMLUYIO JOKaIM3aLHI0 TOCIeICTBHIl aBapuil;

- COKpalIeHHe KOMHYEeCTBa O0CY>KUBAIOLLETO MEPCoHana;

- cbop 1 nepenayy MHGOPMALIUK B CHCTEMY aBTOMaTH3HPOBAaHHOTO yUeTa 3JIeKTPOIHEPIHH.

11.5. TeneynpaBneHue (TY) cneayer oCyleCTBIATE:

- BBIK/TIOYATEIAMH Ha MUTAOWMX JNHHUAX H JHHUSX CBA3H MPH HEOOXOAUMOCTH YacThiX (3 pasa B
CYTKH H Goriee) onepaTHBHBIX BKIIHOUEHHSX;

- BBOJHBIMHU M CEKLIMOHHBIMHU BBIKITIOUATENAMH NOACTAHLUI NpHu oTcyTeTBUKM ABP;

- BBIKJIKOUYATEIAMH Ha JIKHHUSX, MUTAIOLIMX CEKLIMY WHH ¢ anekTponpreMHukamMu 111 kareropuw;

- BLIKJIHOYATENAMM Ha JIMHHUAX, MHTAIOLIMX JIEKTPOTIPUEMHHUKH 3HAYUTENIBHOM MOLLHOCTH, €C/u
MPHHATO pELIEHHE O LEeNecoobpasHOCTH MUX OTK/IOUEHHS B Yachl MaKCHUMAalbHBIX Harpysok
3HEPrOCHCTEMBI B LIENAX PETYNUPOBAaHUA IEKTPOnoTpedaeHus.



11.6. Tenecurnanuzauus (TC) gonxHa ykasblBaTh COCTOSHHE:

- BCEX TeNeynpasseMbiX 00BEKTOB;

- BBOIHBIX, CEKLUMOHHBIX, IIHHOCOSAMHHTENIBHBIX W OOXOHHBIX BHIKJIOUYATENell MOACTaHLUMH
NPEANPUATHS;

- BBIK/MOUATeNed, MUTAIOWUX 3JIEKTPONPHEMHHKH 3HAYMTENBHOH MOLIHOCTH M OTBETCTBEHHblE
MEXaHU3MBl, arperarsl, TEXHOIOTHUECKHE JIMHUY;

- TpaHcOPMATOPOB C BHICIUHM HampskeHueM 35 kB u Beiwe;

- oTZenuTeiei Ha BBoLax HanpskeHueM 35 kB u Bhline.

Kpome Toro, kak mpaBWIO, [JOKHBI MNPEAyCMaTPUBAThCA  CIEQYIOMIME CUTHAJIBL ¢
xoHTponupyemoro nyHkra (KII):

a) obwwit curHan ¢ kaxxgoro KIT:

00 aBapHiiHOM OTKMIOYEHHUH MO6Oro BHIKIIOUATES,

0 3aMbIKAHHH Ha 3E€MJTIO B CETAX BBHICOKOTO HAIPSDKEHUS Kax/I0# MOACTaHIMN;

o HeucnpaBHocTaXx Ha KII, B TOM 4Hcie O HEJONMYCTHMOM W3MEHEHHH TEMIEPATyphl B
OTal/IMBAEMBIX [OMEUICHHAX, 3AMBIKAHMM Ha 3€M/II0 M HCYE3HOBEHUM HamNpsKeHHs B LENsX
OMepaTHBHOTO TOKA, NMOBPEKIEHUH B LIETIAX TPAHC(OPMAaTOPOB HAMPSHKEHUS, NepeKTioueHHH TUTaHKs
Lerneii TeNeMexaHHKN Ha PEe3epBHBIA UCTOYHUK H T. I.;

6) o HencnipaBHocTH TpaHcdopmaropos [TII, TIFB, kpynHEIX NMpeoOpa3oBaTeNbHLIX arperaTos;

B) O BO3HHKHOBEHHMH No>kapa (rosBfaeHu apiMa) Ha KIL

11.7. Teneuzmepenus (TH) nomkHe! oTobpaxars:

- 3HaYEeHHs HAMPSUKCHUH Ha THTAIOWIMX JIHHUAX, IPYrMX MCTOYHHKOB NMHTaHWUS M Ha COOpHBIX
WHHAX NOACTaHLMIt 6 KB u Bhille;

- 3Ha4yeHHs TOKOB M MOLIHOCTER B TOUKAX CETH, MO3BONAIOLINE OCYLIECTRISNTh CHCTEMAaTHUECKHI
KOHTPOJIb TEXHOJIOTHYECKOro fpoliecca U 060pyNOBaHHs, CYANTh O NEPETOKAX aKTHBHOMN, peaKTHBHOH
¥ MOJIHOH MOLIHOCTH B CHCTEME 3JIEKTPOCHAGXKEHHS B HOpMAaIbHOM U TIOC/IeaBapUHHOM pexuMax;

- 3HAUEeHUs roka3aTreseli kauecTBa INIEKTPOIHEPIHH B PACUETHOM TOUKE M, NPH HEOOXOAMMOCTH, B
OTAENBHBIX Y3J/1aX MUTAHMA.

11.8. TIpeobpa3oBaHue H3MepsIeMbIX 3MEKTPUUECKUX BENMUMH (HANPSOKEHHS, TOKA, MOLIHOCTH,
4acTOThl) B YHHMMHUMPOBAHHBIN BBIXOAHOH CHrHajd CIEOYET OCYLUECTBIATE C  MOMOLUBIO
H3MepHUTENbHBIX Mpeobpa3oBarteniell pa3nuMyHOro HaszHaueHHs. IIpuMeHeHHe Ha NPOMBIIUIEHHBIX
NPEATNPUATHAX M3MEPHTENBHO-BBIMHCINTENBHBIX KOMIUTEKCOB W HH(OPMALMOHHBIX HU3MEpPHUTENbHBIX
CHUCTEM JOMKHO ObITH 0GOCHOBAHO B MPOEKTE.

11.9. Jns perucrpauuy H3IMEHSIOLIMXCS BO BpPEMEHH 3JIEKTPUUECKUX MPOLIECCOB CNEAyeT
NPUMEHATE CaMONULIYLIME B TOM uyucle ObicTpoaeiicTBylolMe, NpUGOpPhI, CBETONYyYEBble U
3NEKTPOHHbIE ocumnorpadsl, MarHuTorpadsl.

11.10. Tlpy npoexkTHpOBaHWM OHUCHETYEPCKOrO IIMTa M MylbTa, ONpelesieHNd pa3MepoB
JWCHETYEPCKOTO NMOMELLEHHS CIIEAYET YYUTHIBATh BO3MOXHOE PAa3BUTHE CHCTEMbI 3IEKTPOCHAOMEHHUS.

11.11. MHuemocxema JucneT4epeKoro UMTa B 06beM HHGOPMaUMK, OTPaXKalOLLEHes Ha AUCTUIenX,
JOMKHBI, KaK MpaBHJIO, MOKa3bBaTh Bee CBA3H 6-10 kB M Bbllie MeXAYy MOACTAHUMAMM, MyHKTAMU
TIpUeMa 3MEKTPO3HEPIMU U APYTHMH MCTOYHMKAMH NMHUTaHUsA. BeikniouaTesnu u Apyrue annaparsl, He
BKJIIOYEHHBIE B 00bEM TeJleMeXaHU3aLMY, MOTYT OTPaXaThCs HA MHEMOCXEME C MOMOLUBIO CHMBOJIOB,
repecTaBJIsSEeMBbIX BPYUHYIO.

11.12. Ha 3HeproeMkux nNpOMBIIUIEHHBIX MNPEANPUATUIX PEKOMEHAYETCA TMpeNycMaTpHBAaTh
aBTOMATH3WPOBAHHBIH YUET 3JIEKTPOIHEPTUH B LIENAX:

- ONpeneneH!s KOAM4ECTBA NEKTPOIHEPTHH, TOJTydaeMoii MPeaNpHATHEM OT 3HeprocHabkarolueii
OpraHU3aLuy;

- (UKCHpOBaHHMA MOMYYACOBOrO MaKCMMyMa Harpy3kM B 4Yachl MakCHMaJIbHbIX W MWHHMAaJIbHBIX
Harpy3oK 3HEpProCUCTEMBI;

- MPOM3BOACTBA BHYTPH3aBOJACKOIO MEXKLIEXOBOTO PacueTa 3a 3JeKTPOIHEPTHUIO;

- OCYLUECTBJECHUA KOHTpons 3a mnotpebneHHeM M BBIPabOTKOH pPEaKkTUBHOW 3HEpruu Mo
NPEANPHUATHIO B LIEJIOM W OTAENBHBIM MOTPEOUTENSIM 3HAUHTENBHONH MOLLHOCTH;

- OnpefesieHHs CPEAHEB3BEIEHHOro kod(hHLMeHTa MOIIHOCTH.

CHcTeMbl yueTa D3NIGKTPOZHEPrMH Ha IPOMBILITEHHBIX TPEANpPUATHAX AOMKHBI OTBEYATh
Tpebosanuam ri.1.5 [TYD "Vuer anextposneprun’.

11.13. ABTOMATHYECKHii KOHTpOJb H3ONALMM, [JEHCTBYIOLUMI Ha CHTHaN 0OpPU  CHWKEHHUM
COMpPOTHUBIIEHHS H30JITLIMH HUKE HOPMHUPYEMOTO YPOBHS, JOIKEH BBINOIHATECA B CETAX [EPEMEHHOTO
TOKa HanpsbkeHuem Beille | kB ¢ m3onupoBaHHON MMM 3a3eMIIEHHON 4epe3 AYroracsluuii peakrop
HEHUTpasblo, B CETAX MEPEMEHHOro Toka 0 1 KB ¢ H30nupoBaHHON HEMTPaNbIO M B CETAX MOCTOSHHOTO
TOKa ¢ M30JMPOBaHHBIMU MONIFOCAMHM MM C U30IMPOBAHHOM CpeaHel TOUKOI.

11.14. dns dukcaumu aBapHiHBIX peXHMOB M HOCTIELYIOLIEr0 UX aHanu3a Ha noactaHumax 110 kB



M Bbllle peKOMeHAYeTCs IpeAYCMAaTpUBaTh YCTAHOBKY aBTOMAaTHYECKWX ocuuinorpadoB u
caMonuiiyiux npubopoB ¢ YCKOPEHHOH 3aliCchio MPH aBapusax, a AIa kpynHeix YPII u THIT -
CHCTEMY AMarHOCTHKH HeucnpaBHocTell B coctase ACY -3j1eKTpo.

11.15. Cuctema ynpasneHue, U3MEPEHHs K CUTHAIM3ALMK Ha MOACTAHLMM JOJDKHA 00eCneunBarh:

6e30LHO0YHOE W paLHOHANBEHOE BEAEHHE SKCIUTyaTaLUH;

KOHTPOJIb pexknMa paboThi 371eKTpooGOpYOBaHHS H OCHOBHBIX TEXHOJOTHYECKHUX arperaros;

OLICTPYIO OPUEHTUPOBKY 0OCTYXHBAIOLIErO NMEPCOHAIa MPH aBAPHHHBIX PEXUMAX.

Ha TenemexaHU3MpOBaHHBIX W aBTOMaTH3UPOBAHHBIX 00BEKTAX 2JEKTpocHaOxeHHs HeoGXoaumo
npeaycMaTpUBaTh MECTHOE YNPABJIEHHE JUIT OCMOTPa W PEBU3UHM 3J1EKTPooGOpyIOBaHH.

11.16. Ynpasnenue amexTpoobopyI0BaHHEM MOACTAHLUMH NPOU3BOIUTCA:

- €O WIKTA yNpaBlieHHd o01IenoICTaHLHOHHOTO MyHKTa yrpaeneHus (OITY);

- U3 pachpeJenuTenbHbiX yerpocts 6-10 kB (13 kopunopa ynpaieHus);

- u3 wikadoB HapY>KHOH YCTaHOBKY Ha Tepputopun OPY.

3nanue OITY (ormenbHoe wunu cOnokupoBaHHoe ¢ 3PY 6-10 xB) cneayer coopyxkaTs Ha
MOACTAHLMSAX:

- ANst KOTOPHIX TpeOyeTcs NOCTOAHHOE NeXKYPCTBO MepCoHaa Ha UIUTE YIIPaB/ICHHS;

- ¢ 3PVY-35 kB u Bblle;

- NMpH HeoOXOAMMOCTH YCTaHOBKH YCTPOHCTB 3awnthi BJI, 6710KOB MUTaHUs, BRIMPAMUTEIEHBIX H
APYTrHX YCTPOWCTB, He pa3MellaeMblxX B likadax HapyKHOM YCTaHOBKH.

Ha ocranbHeix moacraHumsx 3aasus OITY He coopykaloTcd, MaHeNd YNpaBieHWs W 3alidThl
NOJHKHBI pa3MelliaThes B mikadax HapyKHOW YCTAaHOBKH Ha TEPPUTOPUH MOJCTaHLINMY.

11.17. Peneiinas 3awupra 1 apromatuka (P3A) noactaHUuii NPOMBILIIEHHBIX NPEANPUATHI I0/DKHA
6biTh  cornacoBaHa ¢ ycrpoiictBamM P3A  cHcTeMbl BHewHero snekTpocHaGkeHus. BoiGop
NpUHUMAEMBIX BUIOB P3A fo/mkeH BBIMONHATECS B COOTBETCTBMM C TEXHHHMECKMMH YCIOBHAMHM Ha
npucoeIHHEHHKE, BbIAAHHBIMK  JHeprocHadaiollell  opraHusauued, ¥ TpeboBaHUAMH
coorBercrBytowux rnas ITYD. Ilpu npoexktupoBanuu P3A pexoMeHnyercst YUHTHIBATH pa3paboTku
CNEUMATM3MPOBAHHBIX 3EKTPOTEXHHUECKHX MPOEKTHBIX W HAYYHO-HCCIAENOBATENBCKMX HHCTHTYTOB,
Kacatoiecs Beibopa U pacueToB ycraBok P3A.

Hna noacraHuuii NPOMBILMINEHHBIX TPEANPHATHH pPEKOMEHAYETCS TNPUMEHATh KOMIUIEKTHbIE
ycTpoiictea P3A, BEINONHEHHBIE HA HHTErPATbHBIX MUKPOCXEMaXx.

11.1.8. Ha noncraHuMsaX MpPOMBIIIIEHHBIX NPEONPUATHA MOrYT NPeAyCMaTpHBATLCA CIENYIOIHE
BH/bl aBTOMAaTHUECKUX YCTPOMHCTB:

- aBTOMaTHYECKOE BKIIOHEHHE pesepBHOro nuranus (ABP) Ha CEKUHOHHBIX BBIKJIFOYATENNX BCEX
pacnpenenuTesibHbIX ycTpoicTs 6-10 kB u Bhllle npu pasgensHoi pabore cekluii, Ha CTOpoHe
HHU3LIEro HanpsbkeHus uexosbix TI1 npu nuraHuu snexrponpuemunkoB [ u II kareropuii. Ilpu stom
no/mxeH obecrieunBaThes 3anper ABP npu KopoTKMX 3aMbIKaHHAX Ha LIMHAX;

- aBTOMATHUYECKOEe NOBTOpHOe BiitoueHHe (AIIB) BoszayuwiHeix nuHuii, wuH 110 kB u Beile c
BO3MOJKHOCTBHO aBTOMATHUECKOrO BOCCTAHOBJIEHMs H0aBApUIHON cXeMbl MOACTAHUMY, WHH 6-35 kB
AN oqHOTpaHC(hOPMAaTOPHBIX TIOACTAHLIHIA;

- OCYLUECTBJIAIOLIME aBTOMATHIECKOE BOCCTAHOBJIEHHE MUTaHUs NMOTPeGHTENEH MoCie MMKBUAALUN
aBapHM WIH OTKIIOUEHHA aBAPHIHOro yyacTka CETH MyTeM BKJIIOUEHUS pe3epBHOro o6OpydoBaHHMA M
CBA3EH, PECHMHXPOHHU3ALIMY CUHXPOHHOTO 3JICKTPOABUIATENS H T. L.

- OCYWECTB/SAIOIME aBTOMATHYECKOE  OTHENCHHE  3NEKTPOCTAHUMM  NPEANpUATHA  OT
JHEProCHCTEMBI TIPH ABAPHUIHOM CHHXXEHMW HacTOThl B PE3Y/IbTaTe CUCTEMHBIX aBapHii;

- ocyuiecTBistowne becrnepeGoitHoe MUTaHKE 31EKTPONPHEMHUKOB 0c0G0it rpymmsl | kaTeropuy;

- aBTOMaTH4eCKas 4acTotHas pasrpyska (AYP), oTkmouarowias snektpornpuemuuky 11 kateropuu
no neticreusa AllB;

- aBTOMaTH4YECKOE yrnpasrieHre cpeacrteamu KPM;

- ABTOMaTHY€CKOE PETYIMPOBAaHHE HAaNpsXKEHMs 110/, Harpy3ko# TpaHcgopMaropos,;

- OCYLIECTBIISIOLIKE ynpasieHHe paCoToH BCrOMorarenbHbIX YCTpolcTs (o6Gorpes NpHBONOB
BhIK/IIOUYATeied, pasbenuuureneit, uikago KPY, BkioueHME M OTKIIOMEHHE OXJAXKIAIOLIMX
YCTPOHCTB TpaHC)OPMATOPOB, CHCTEMBI MOKAPOTYLUEHUs U Ip.).

11.19. Ha noAcTaHLMAX MOXKET BBIMONHATHCS CHIHAIM3ALMA B CNEAYIOIEM 00beMe:

- CBETOBas CMrHaIM3alMsa MONOKEHNS 00bEKTOB C AUCTAHLIMOHHBIM YIIPABJICHHEM;

- MHAMBHAYalIbHAs CBETOBAA CUIHAIM3aLMA aBapUIHOro OTKIIFOUeHHs (aBapuilHas CHMHAIM3ALIMS);

- npenynmpeiuTeNnbHas CHIHANM3aLMA  OTKJIOHEHHMA OT HOPMalBHOrO pekuMma  paboThl
3/1eKTpo0BOpPYI0BaHUS M HAPYLIEHHS HCIIPABHOCTH LIETIEN yTIpaB/IeHHS;

- LieHTpasibHas 3BYKOBas CUrHalu3aums, o0eCIeYHBaloLlas NPHBIISUEHUE BHUMaHH [IepCOHaa Mpu
AEACTBUM NpeNyNpeaUTEIbHON Y aBapUHHOM CHIHATM3ALMH.

[pu orcyrctsun OITY nanens CHrHanM3aUMH YCTaHABAMBAaeTcs B nomeuieHud PY 6-10 kB, a



CHMrHaJbl TIPeAYyNPeNUTEeNbHON 1 aBapuHHON CHPHANMH3AUMH BBIBOAATCA K ISKYPHOMY IICPCOHAITY.

11.20. INocTosiHHBII ONEpaTHBHBIN TOK, B OCHOBHOM, CIIEAYET MPUMEHSATh!

Ha TMOACTAHLMX C BBICLIMM HarpspkeHreM 330 kB,

Ha noacraduuax 110-220 xB co cOOpHBIMM LIMHAMY 3THX HanpsKeHUI;

Ha noacraHuuax 35-220 kB ¢ BO3AYIHHEIMM BBIKITIOYATENAMHY;

Ha nogcraduuax 110-220 kB ¢ yucnom MacnsHeix Beikmodareneit 110 wnu 220 kB tpu u Gonee.

11.21. [MepeMeHHEI# onepaTHBHEIH TOK CIEAyeT, B OCHOBHOM, TIPUMEHATh Ha MOACTaHLMAX 35/6-10
kB ¢ macnausiMu BeikmouaTeaamu 35 kB, Ha noacraHumax 35-220/6-10 u 110-220/35/6-10 kB 6e3
BBIK/IIOUYATENEH Ha CTOpPOHE BBICLIErO HAMpsXKEHWs, Koraa Belkmouyarend 6-10- 35 kB ocHauieHs!
NpY>KUHHBIMH npHBonaMH. Ilpu ocHaiueHnu Belkmouarened 6-10- 35 kB 3jleKTpoMarHWTHEIMU
MPUBOJAMH HA YKa3aHHbIX TOACTAHLMAX CJIEAYET MPHMEHATh BBHIIPAMJICHHBIM ONMEpPaTUBHBIA TOK.
Takxe pekomenayeTcst ero npumeHeHue Ha rnoacraHuuax 110-220 kB ¢ mManeiM yHciaOM MacnsHbiX
sbiksouarenert 110 wan 220 kB.

11.22. Bribop Tuna npuBoia BblkItouaTenel HanpskeHueM 6-10 kB HeoOxoauMo NpoH3BOAUTE C
y4eTOM KOMMYTAalHOHHOH CIOCOGHOCTH TMOCHAEAHUX, 3HAYEHMS TOKA KOPOTKOTO 3aMblKaHHi M
BBIICPKKH BPEMEHH penelHOH 3alliuThl B JaHHOH TOUKE CeTH, CTENEHH OTBETCTBEHHOCTH IMHUTAEMbIX
3/IEKTPOTPHEMHHUKOB H PEXHMOB UX paboThl.

11.23. Ha noacraHuusx MpOMBILUIEHHBIX TIPEANPUATAR MOXET MPUMEHATCA CMELIaHHas CHCTEMa
OrepaTMBHOTO TOKa (OZHOBPEMEHHOE HCIMONb30BAaHHE B Ppa3HBIX COYETAHHAX [MOCTOSHHOrO,
NEPEMEHHOTO, BBIMPAMJIEHHOTo TOka). BbIGop cHcTeMbl onepaTHBHOrO TOKA CeAyeT 060CHOBBIBATL B
MIpoOEKTeE.

11.24. Ha noacraHumsx 110-330 kB ¢ NOCTOSHHBIM ONEPATHBHLIM TOKOM  JIOSDKHA
yCTaHABIMBATbCR OfIHA akkyMyisiropHas Garapes 220 kB, kak npasuno, tuna CK, Ge3 3jiemeHTHOro
KoMMyTaTopa, paborarolliast B pexHuMe MOCTOSHHOrO nopsapsaga. [IpH mpoekTHpoBaHMH HEOGXOAUMO
OTpeleNaTh KATErOpUI0 MOMEIUEHHs aKKyMYJATOpHOH Gataped 1o B3pHIBOMOXKAPHOM OMACHOCTH U
Kj1acc B3pbIBOONAcHOM 30HbI [23]. PexoMeHOyeTcs, eciM HMeeTcs BO3MOXHOCTb, B3aMeH GaTapeii Tuna
CK ycTaHaB/IMBaTh 3aKphIThIE HUKE/b-KaAMHEBbIE aKKYMYNsTOPHBIE GaTapeu.

11.25. Jins BBIMpAMNEHHs TEPEMEHHOTO TOKA CJIEAYeT MWCHOJIb30BaTh OJIOKM [HTaHHS
ctabunu3UpoBaHHble W HecTaOWIM3UPOBaHHBIE, CHU/IOBbIE BBIMPSAMHTENBHBIE  YCTpPOMCTBA ¢
MHIYKTHBHLIM HakomuTeseM Uiy 6e3 Hero.

12, Ilpoxnaaka BHeLEXOBBIX 2JeKTPHYECKHX CeTeil

12.1. Tlo TeppHTOPHH MPOMBILIIEHHBIX IPEANPUATHI MOTYT GBITH NPONOKEHBI BO3AYLLHBIE JMHHH,
TOKOMPOBO/BI, KabenbHbIE TUMHHY B HAA3EMHBLIX M OA3EMHBIX KaGeNbHbIX COOPYKEHHAX, B 3EMIIE, M0
CTEHaM 3JaHHI K COOPYXKEeHHUH, Ha TEXHONIOMYECKHUX ICTAKaaax.

12.2. Beibop cnocofa BHELEXOBOM KaHANH3aUMM [/i 3HEPrOEMKHX MNPOM3BOACTE CJIELYET
NPOU3BOAUTL HA OCHOBAHWM TEXHHKO-IKOHOMHHYECKHMX pACHEeTOB COMOCTaBHMBIX BapHaHTOB MO
MHHUMYMY TMPHBEICHHBIX 3aTpaT C Y4eTOM TPYAO3aTpaT MNpPU MPOM3BOACTBE 3EKTPOMOHTANKHBIX
pabor. Ilpu corlocTaByieHHH BapHaHTOB HEOOXOAMMO YYUTHIBATE (PAKTOPHI HANEKHOCTH H yHOOCTBZ
IKCMayaTaumH (PEMOHTOCNOCOOHOCTD, JONONHHTENbHAS NPOKIAKa JIMHUHN), CTENeHb 3arpA3HEHHOCTH
BO3/lyXa, FPYHTa, IUIOTHOCTb 3aCTPOHKM MPOMIVIOIIAIKH, YPOBEHb IPYHTOBBIX BOA, pasMeLUEHHe
TEXHOIOTHYECKHX, TPAHCMIOPTHBIX M APYrHX KOMMYHHKalMH, TpeboBaHHs MOxapHOM Oe30MacHOCTH,
NEPCHEKTHBY PA3BHUTHIA CETH.

12.3. 30HBI pasMelleHHs 3IEKTPUYECKHX CeTell Ha MNPOMIVIOWAAKE MNPEANpPHATHA JOJKHBI
COTJIaCOBLIBATbLCA C Pa3pabOTUMKOM IeHepalbHOrO MaHa.

12.4. Jlna 3HeproeMkux MNpEANPUATHH cxeMmbl Iy0okux BBogoB 110-220 kB moryT GbiTh
OCYLUECTBIICHbI MPUMEHEHHEM BO3AYINHBIX U KabenbHbix auHMi 110 wiam 220 kB, cxembl rny6okmx
BBoa0B 330 kB npumeHennem BJI-330 kB.

12.4.1. Ilpumenenne BJI tenecoobpazHo Mpy HEBBICOKOH MIOTHOCTH 3aCTPOMKH MPOMIIOWAAKY. B
uensx cHkeHus oruyxnaemoi moa BJI nmnowanu ponyckaercs npoxokiaeHwe BJI Hag Beemu
HECTOpaeMbIMU 30AHWSIMH M COOPYKEHMSAMH, 32 HCK/IOYEHHEM B3PBIBOOIMACHBIX YCTaHOBOK. [Ipu
BbIGOpe BbICOTH! onop BJI jomkHa yUHTHIBATECSA BOSMOXKHOCTE NPOKIIAAKH B GyylieM NOA NPOBOAaMH
BJI tpy6onposonoB, TPaHCIOPTHBIX M APYrHMX KOMMYHHKauui. B OGOCHOBAHHBEIX CIyuasX MOMET
0Ka3aThCsl LeNecoo0pasHbIM MPHMEHEHHE CTIELMaIbHBIX OIIOP B LUENSAX YBEIHYEHHS JIMHBI [IPOSIETOB.

12.4.2. Tlpu BLICOKOH NJIOTHOCTH 3aCTPONKK MPEANPUATHS DEKOMEHIYETCS MPHMEHATh CyXHe
kabenn 110-220 kB ¢ nmacTMaccoBoif M30ssLMeEld, NPOKIANLIBAEMBIE B OTKPBITHIX KaGeIbHBIX
coopyxeHusx (kabenbHas 3CTakaja, YaCTHUHO 3aKpbiTas kaGenbHas rajepes, B TOM 4HHCIE H
pasMellieHHas Ha TEXHONOruyeckoi acrakafae). [Ipoknagka kabeneit 110-220 kB ¢ nnacTmaccoBoii
usonAurelt B 3aKphITbIX KaGENbHBIX COOPYHKEHHAX (TOHHENSAX, MONHOCTBIO 3aKPBITEIX KaGenbHBIX



ranepesx) MOXKET NPOU3BOAMTHLCA TONBKO B Ciydae HEBO3MOXKHOCTH MX TMPOKNAJKH B OTKPBITBIX
KkabenbHBIX COOPYHEHHX.

12.4.3. MacnoHanonHeHHble kKabenn Hu3koro gaeneHus 110-220 kB mMoryr ObiTh NpUMEHEHB! NpH
HEBO3MOXKHOCTH MMOJY4eHHMs TMJIacTMaccoBbIX Kalenel. MacioHanonHeHHble Ka0eiM HU3KOrO
JaBJIEHHA MOTYT MPOKAABIBaTbCA B JIOTKAX B 3eMJIE, B TPAHIIEAX, KaHaNaX, HIDKE 30HBI 1POMep3aHus
(~1,5 m), c ycTpoiicTBOoM cneuyanbHbIX Konoaues s My¢r. ITpoknanka MacnoHanoNHEHHbIX kabeneit
B TOHHENAX HE MOXET ObITh PEKOMEHIOBAHA BBHTY €€ BECbMa 3HAYHTENBHON CTOMMOCTH.

12.4.4. Tlo Mepe OCBOEHMS 3JIEKTPONPOMBILIIEHHOCTHIO ToKONpoBoaoB Ao 330 kB ¢ anerasoBoit
n3onALMed pexOMEHAYeTCsl MX MpPUMEHEHHe ANs cXeM TyGOKHX BBOAOB IPU BLICOKOH IUIOTHOCTH
3aCTPOMKH NPOMIVIOWAAKH U HAJTMYMH arpeccHBHOM OKpYxatolueit cpeast.

12.5. Tlpn uenecoobpa3HOCTH pacnpeneNeHus 3JIeKTPOIHEPrHH Ha HampsbkeHusx 6-10 kB mo
NPOMIVIOIIAAKE 3HEPTOEMKOTO MPOMBILLIEHHOTO TPEANPHATHA CIEAYET [PUMEHSATh OTKPHITO
NpOJIOKEHHBIE TOKOTIPOBOJBI C CUMMETPHYHBIM pacrojiokeHHeM (a3 CIEedYHOUIMX KOHCTPYKTHBHBIX
HCTIOHEHHI:

- XXECTKHI MOABECHO! C TPYOUATBIMH HIMHAMM M TIOIBECHBIM Y H30JITOPaMU;

- rubKHit ¢ paculienyeHHEIMH TPOBOAMH;

- KOMIIEKTHbIH 3aKkpbiThiit THNA T3K-10.

12.5.1. Jns cucrem KaHanmu3aumu 6-10 KB npoMBILLIEHHBIX NPeAnpUATH peKkoMeHayeTcs
NPUMEHATH, KaK MPaBUIIO, XKECTKHE TOKOMPOBOAB! ¢ TPYOUaThIMH IIMHAMH U3 AJIOMHHHEBOTO CIUIaBa
AJI31. ToxonpoBoabt pa3paboTaHbl B HCIONHEHMAX s HapyKHOM W BHYTpEeHHell YCTaHOBKH MpH
HOpMaJIbHOM Ccpelle ¥ B WCTIONHEHHW AJS HApPY)KHOH YCTAaHOBKHM IS MPEANPUSTHH C CHIIBHO
3arpa3HeHHoi cpenoi. JKecTkne TOKOMPOBOABI HE PEKOMEHIYETCS INPOKJIAJAbIBATE B TOHHENAX M B
NOJIHOCTBIO 3AKPLITBIX TajepesxX M3-3a 3HAYMTENBHOTO YBE/IHYEHHs KanuTajbHbIX 3arpar. [lpu
NPUMEHEHWH KECTKUX TOKOIPOBOIOB CileflyeT MoJIb30BaTbCs Pa3paboOTaHHBIMK THIIOBBIMH POEKTAMH
Y310B U JeTanei.

12.5.2. Twbkue TOKONPOBOABI pPEKOMEHOYETCA MNPUMEHATh IpPH HAIMYHK  OTHOBPEMEHHO
CAENYIOWMX (PAKTOPOB: HECTECHEHHOH MNAaHUPOBKH TMPEANPHATHS, MO3BONAIOUIEH HE yYHTHIBATH
YC/IOBHYIO CTOMMOCTB OTHY)KAAaeMOH mon rubkuii TOKONPOBOL TEPPUTOPHUH, W MHHHMAILHOTO
KO/TM4EecTBa (IO ABYX-TpeX Ha | KM) yrsoB noBOpOTa TPAccsl.

12.5.3. KommnnekTHble 3akpbiThle Tokonposoasl T3K-10 He pexoMeHnmyercs mNpokiajbiBaTh MO
TEPPHUTOPHH  MPOMBIIIEHHBIX MPEANPHATHN M3-32 3HAYMTENBHBIX 3aTpaT M [0  YCJAOBHUAM
akcrutyaraumy. Toxonposoa T3K-10 cnenyer npUMeHATs Ha BBOAAX HESHAUUTEIBLHON IUTHHEI (TOpA/Ka
50 m) ot TpaHchoOpMaTOpOB 10 pacrpenenuTenbHeIX yeTporicte 6-10 KB, a Takxke Npu OLIMHOBKE
3JIEKTPOYCTAHOBOK BHYTPH 3/1aHHik.

12.5.4. Ceuenune TOKONPOBOJA CAEAYET BbIGUPATh MO 3KOHOMUUYECKOH IJIOTHOCTH TOKA, 3HAYEHHE
KOTOpOKH OMpPENENAETCA pacueToM Ui HOPMAalbHOrO PEXMMa MNPH MPOEKTHPOBAHHH KOHKPETHOIO
ofbexTta. BriGpaHHoe ceueHHe TOKOMPOBOAA CJIELYeT MPOBEPUTh HA HArpeB TOKOM MOC/eaBapUiHOro
pexkuMma.

12.5.5. Tlpu Beibope TOKOTNpPOBOAA, IMPOKIIAABIBAEMOrO [0 TEPPUTOPHH IMPEANPHUATHA, CIEXyeT
YYHTBIBaTh CTOUMOCTE OTUYXKAAEMOH TEPPHTOPUH. MOXKHO NMPUHHMATh, YTO OTHYXKAEHHE TEPPUTOPHH
MO/ XKECTKIUM TOKOMpoBoA cocrasnsier 10 M, noa rubkuii Tokonposos - 18 M.

12.6. Tlpn Heo6xooMMOCTH nepefaud 3HAUMTENIBHON MOILMHOCTH Ha HanpsbkeHuH 35 kB
PEeKOMEHAYeTCA TMPUMEHATL XKeCTkMA Tokomposox 35 kB moagecHoll ¢ TpyGuarbiMM WHHAMH M
MOJBECHBIMHU H30JATOPaMH.

12.7. BreuexoBele kabenbHbIe ceTH HampskeHHeM 10 35 kB cnenyer, kak npaBuiio, MpokaaaeiBaTh
OTKPBITO B HAA3EMHBIX COOPYKEHHMAX: HAa TEXHOJIOTHUECKHMX M KabeNIbHBIX 3CTakagax, B KabenbHbIX
YACTHYHO 3aKPBITBIX ranepesx.

12.7.1. Tlpoknagka kaOejeil Ha TEXHOJOTMUECKMX 3CTAKAJaX, B TOM YHCIE Ha 3CTakalax ¢
TpybonpoBoaamu ¢ roproummu razamu u JIBXK, moxer ocyuwecrsastecs nu6o Ha NoOBECHbIX
KaBebHBIX KOHCTPYKUMAX HITH CAMOCTOSTENBHBIX KPOHIUTEHHAX NpH KojluvecTse kabeneit o 30, He
cuntas xabeneit coGCTBEHHBIX HYXI, 160, MpH GonblueM uucie kaGenei, Ha kaGeabHBIX 3cTakanax
HITH B 4aCTHYHO 3aKPbIThIX KabesbHEIX raiepesx, COOpPYKEHHBIX Ha TEXHOIOrHUECKHX acTakagax. [lpu
npoknazaxe kabenell HA MOJABECHBIX KOHCTPYKUMAX MIIH KPOHLUTEHHAX PaccTOssHKE OT TPyGOMNpoBOaOB
A01mKHO ObITh He MeHee 0,5 M, HeOpOHHPOBaHHbIE KaGeH NOHKHB! GbITh 3AIUMLIEHB! OT MEXaHHYECKUX
pospedicteuit. KaGenw, npoknagbisaeMble Ha OSCTakagax M rajepesx, CIeAyeT NPUHMMATh
HeOpoHuposaHHeIMH. Tlpu pacrnonoxeHnn kabenbHbIX 3CTaKal M ranepeil Ha TeXHOJIOTMYEecKoi
acrakage ¢ Tpybonposogamu ¢ roprouumu razamu u  JIBXK J0/mKHBl  GBITH  BBITIOJHEHB
MPOTHUBOMNOXKAPHBIE MEPONPUATHS (OTpaXKaarolIMe FOPU3OHTANBHBIE WM BEPTHKANBHBIE KOHCTPYKLIMH
¢ orHecrofikocteio He Menee 0,75 u). Kpennenume xkabenbHbIX M APYrHX — KOHCTPYKLHiA
HEMOCPeACTBEHHO K TpyGomnpoBojam He Jomyckaercd. BO3MOXHOCTE Mpoknagkk kabeneit no



TeXHUYECKHM 3CTaKaflaM JI0/IXKHA COTTacoBBIBATLCA C TEXHONOraMHu.

12.7.2. Tlpx OTCYTCTBMH WJIM HEBO3MOXKHOCTH MCTONB30BAHUS TEXHONIOIMYECKUX JCTakaja kabenu
peKOMeHIyeTcs MPOKNaJbIBaTh HA HEMPOXOAHBIX KabenbHBIX 3CTakanax NMpH KonuuyecTse xabenell oo
20-30 unu Ha npoxoAHBIX KabenbHBIX JCTaKkajax W B HACTMYHO 3aKPhITHIX KaGeNbHbIX ranepesx mpH
konuuectee kabeneii ceoiiie 30-40. Kabenu, npoknaasiBaemble Ha kKabeNbHBIX 3CTaKafax U B rajepesx,
cliefyer npuHUMaTh HEOPOHHPOBAHHBIMH.

Ilpu npoknaake kabenelt Ha BbICOTE OT YpOBHS 3emiam Oonee 4,5 M crlenyer, Kak IIpaBwiIo,
npelycMaTpHBaTh NpPOXoAHbie kabenbHbie 3CTaKafbl M YACTHYHO 3aKpbIThie kalenbHble rajepeu.
HenpoxonHeie kabenbHbie 3CTakalbl PEKOMEHIYETCs MPUMEHATH TONBKO Ha KOPOTKHX Yy4acTKax
Tpaccel (nMpH 00XoAe MpensTCTBHH, MPY U3MEHEHWH YPOBHSA pAacCMOfOKEHHs 3CTaKalbl, B MECTax
OTBETBJICHHH M T. I1.).

12.7.3. KabenbHble 3cTakaibl M KabenbHbIE YaCTHYHO 3aKPHIThIE rajeped He Tpebyercs AeiuTh Ha
MPOTHUBOTIOXKAPHbIE OTCEKH NONEPEYHBIMH NEPErOPOIKAMH.

12.7.4. B paitoHax ceBepHsIX reorpathuieckyxX WHPOT Bhillie 65 rpal AeHCTBUE MPAMO CONHEYHOMN
paavauvM y4MThIBaTb He cieayeT. Ha npoMBILIEHHBIX MPEANpUATHIX, PachoOKeHHbIX B paiioHax
ceBepHbIX reorpadHyYecKHX WIHPOT HWXe 55 rpaj, 3aulvulaTh OT BO3AEHCTBHS MPSAMOI CONMHEYHOM
paavalMu cienyer Tojbko kabenu Ha HanpsbkeHue 20 kB H BhiLie.

12.8. Tlpoknanka kabeneil B MOMHOCTBIO 3aKPBITEIX KabeNbHBIX ranepesx Moxer ObITh AOMyLieHa
TONbKO B OOOCHOBAHHEIX cilyuasx (HalpuMmep, MpM KpaiiHe arpeccHBHOH okpysxkatolueit cpene, npw
3HAYUTE/IbHBIX BHELWIHHUX TETIOBBIX WIIH MEXAHHYECKHX BO3AEHCTBUAX U 1p.).

12.9. Jonyckaercss npokjanka kabenedl MO BHELIHWM [MOBEPXHOCTAM HAPY)KHBIX CTEH 30aHMii H
COOpYXEHHH MpPH YCIOBUM, YTO MOCTEAHHE BHINOIHEHBl U3 HECIOPAEMBIX MATEPHAIIOB.

12.10. Ilpy HeBO3MOXHOCTM MM HeLenecooOpa3HOCTH BBIMONHEHMS OTKPBITOH MpPOK/IALKH
xabenelt 1o 35 kB B HamzeMHbIX COOpYXKeHMsX MOXeT ObITh OCYLIECTBNIEHA MpoOKiagka kKabeneit B
3eMJie (B TpaHILesAX) M B NOA3EMHBIX KaGenbHbIX coopyxeHusx (610kax, KaHanax, TOHHEMAX).

12.10.1. Tlpoknanky kaGerneit B TpaHWEAX ClAeAyeT BHIMOJHATE MPY HE3HAUMTE/ILHOM YMUCIE
xabesieil, B OCHOBHOM Ha OTBETBJIEHHSX OT OCHOBHBIX Tpacc. B oaHOM TpaHiuee, Kak NpaBuiio, CAEAyeT
NpOKNaAbiBaTe He OOnbille IIECTH CHIOBBIX Kabeneil. Bmecro mwoGoro W3 HuX pomyckaercs
NpOKabIBaTh O OAHOMY NYUKy W3 12 xabeneii BTOPUUHBIX LIEMNEii.

Kabenu 6-35 kB Ha BceM NpOTSHKEHHH ClEAyeT 3alMIATh OT BO3MOXKHBIX MEXAHHUECKHX
BO3JEHCTBMI NP 3eMJIAHBIX paboTax jkene3o06eTOHHbIMM, GETOHHBIMY MAMTaMH, Kuprninuamu. Kabenu
no 1 xB, nponoxenHbie Ha rinyOuHe 0,7 M, SOKHBI HMETh TaKylO 3alUMTY TOJNBKO B MECTaX YacThiX
packonok. He TpeGyercs 3amuiuaTe OT MEXaHUYECKMX BO3IEHCTBHI TpaHLUIEO C ABYMS KaGelbHBIMHU
aunuamu o 20 kB, nponoxkerHsiMu Ha rayGuHe 0,7 M, eciu Haa KabeiaMu NPoJIOKEHa CrielUanbHas
CHUrHasIbHAas JICHTA.

12.10.2. 3awmry npoknabiBacMbIX B 3emiie kabenell oT 3MeKTPOXUMMYECKOH KOPPO3HH ClIenyeT
BBLINONHATH COrNIACHO AEHACTBYIOIMM YKa3aHHAM IO KaTOAHOM 3alLKTe NMOA3EMHBIX COOpYxeHuit [24].
MeponpuaTis no 3alliUTe OT KOPPO3MH AOJKHBI OBITh OCYLUECTBJICHBI 40 BBOAA KaGebHEIX JIMHUH B
IKCTUTYaTaLUH.

12.10.3. Tlpoknanky kabeneii B Onokax claefyeT NPHMEHATh Ha TPACCAX, HACKILIEHHBIX
NOA3EMHBIMA KOMMYHHKALMAMHU, B MECTaX, IJle BO3MOXKHBI MTPOIHBBI rOpPAYero MeTauia M BEAYTCS
4acTble PacKOMNKM, TpH OONBLIOM 4YWCAE TEPECEYEHUN C TEXHONOTUYECKUMHM W TPAHCMOPTHBIMH
KOMMYHUKaUMAMH. Brokn Moryr ObITb BBIMONHEHb W3 Kene300ETOHHBIX HUEHMCTBIX [UTHT, M3
acGecTOLEeMEHTHBIX, KepaMHUYECKHX, UYTYHHBIX, CTaJIbHBIX, MOTHU3THICHOBBIX TPYO.

I1pu onpeneneHny KoauuecTBa CHIIOBBIX kabeliell, MpoknaabiBaeMblX B GIIOKe, CllefyeT YUUTHIBATh
(hakTOp CHWXEHMS JNOMYCTHMBIX TOKOBBIX HArpy3ok Ha kalenu, MO3TOMY CHIOBbie Kabenu
PEeKOMEHYETCS MPOKNaAplBaTh, B OCHOBHOM, MO mepuMerpy Onoka. KonuuecTBO KOHTPONBHBIX
xaleneli, npoknaapiBaeMbIX B 6JI0Ke, He OrPaHUUMBAETCS.

B mecrax, rae v3MeHAeTCA HamnpaBleHME NPoKnaaku GIOKOB, B MecTax nepexona kabeneil u3
GII0KOB B FPYHT, Kak MPaBHII0, CIELyeT COOpYXKaTh KabenbHble KaMephl (KOTOALE).

12.10.4. TIpu neobxonumoctH npoxiaiky 1o 20-30 kaGenelt MOryT GbITh NPUMEHEHH! KabenbHbie
KaHanbl, Npy konnvectse kabesneit cebiwe 30-40 - kabenbHble ToHHenH. Ha npoMruioliankax kaHamel U
TOHHENIH, KaK MPaBHUNO, AOMAKHBI OBITE 3armybieHsl B rpyHT He MeHee ueM Ha 0,3 M, Kanansl u
TOHHE/M, YaCTHYHO 3arnyOneHHBlE B IPYHT WM Haf3eMHble, CIEAYET MPUMEHATh HA Y4YacTKax
TEPPUTOPHH, AOCTYMHBIX TOJABKO AJs OOCTYKHMBAIOLIEro MEepcoHalla U He MCHONIb3YEMBIX B KayecTBe
3BaKyaLMOHHBIX U TPAHCMIOPTHBIX MyTeiA.

12.11. KabenbHble TOHHENHN H MOIHOCTBIO 3aKPbIThie KaGeNbHbIE raneper JOMKHEI OBITh pasfieieHb!
Ha OTCEKH MOMEPeHHbIMU MEPErOPOAKAMH U3 HETOPIOUMX MATEPHAJIOB C MPEAECIOM OFHECTOMKOCTH HE
MeHee 0,75 u. B 3THX KaOenbHBIX COOPYXKEHHSIX [ODKHBI ObITh NPEdyCMOTPEHBI aBTOMATHUECKas
noXapHas CHTHANM3AUMA K TYIIEHWE MOXApOB C MOMOMBKO MEPEABHKHBIX CPEACTB (MOXKAPHBIX



asToMobOunell) UMM cucrem ¢ "cyxoTpyOGaMH" CO CTAalMOHAPHO YCTAHOBJIEHHBIMH PaCIBUIATENAMU
sozabi. [IpuMeneHue cucreM c¢ "cyxoTpyOamu" pekOMEHOyeTrcs B TOHHENAX NPH OTCYTCTBUH
BO3MOXKHOCTH NOABLE3JA MEPeNBHKHBIX CPEACTB, a B 3aKPHITHIX rajiepesx - IIPH BBICOTE BepXHeii
oTMeTkH ranepeu 6onee 10 M Haa MIAaHUPOBOUHON OTMETKOH TEPPUTOPHH.

12.12. Bzanmopesepsupyroie kabelbHbIE JIMHUM, MHUTAOLIME SJIEKTPONPHEMHHKH | xareropuu,
JOO/KHBI  TMPOKNAABIBATLCS 10  HM30IMPOBAHHBIM B [MOXKAPDHOM  OTHOLIEHWM Tpaccam. s
MPOMBILUIIEHHBIX MPEANPUSTUH A0NMYCKAeTCs HX MPOKJIaAKa MO pa3HbIM CTOPOHAM OAHOro KabenbpHoro
coopykeHHA (MPOXO/HbIE KabeNbHbIE 3CTaKalbl, IaJlepeH, TOHHEIH) NPH FOPH30HTAIBHOM PACCTOAHUH
MEKIy KaOenbHBIMHM KOHCTPYKLHMSMM B CBETY He MeHee | M, a MpPH MCMO/B30BAHUM HENPOXOLHBIX
kabenbHbIX 3CTakal B3auMopesepBHpYyIolHe Kabenu JOJKHBI MPOKIAAbIBATECA 110 Pa3sHbIM CTOPOHAM
npononabHoit crutomHoi 6anxu. [Ipoknaaky xaGenpHOM JIHHHH OT TPETHEr0 HE3ABHCHMOTO HCTOUHHKA
MUTaHHUA K JIEKTPOTIPHEMHHKY 0co00M rpynisl I KaTeropuu A0MyCKaeTcs BLINOMHATE B TOM K€ OTCEKe
kabenbHOro COOpY»KEeHUs B IPOTHBOMOXAPHOM Kopobe (kaHasne) ¢ NpeaenoM OrHeCTOMKOCTH He MeHee
0,75 u.

12.13. T'abapute! kabenbHBIX COOPYKEHHH JOKHBI BLIOHPAThCs MCXOAS W3 BCero uucia kabeneit,
NOATEXKALUMX MPOKJIAJKE B JaHHOM COOPYMEHHH MPH IMOJHOM 3aBEPIIEHHUH CTPOMTENLCTBA BCEX €ro
ouepefiei, ¢ y4eTOM BBIIENECHUS MECT AN BOZMOXHOCTH JOMOMHUTENBHONH NMPOKNAAKU B YC/IOBHAX
3KCryaTaumy He meHee 15% oOwero yucna kabeneit. B kaGeNbHBIX COOPY)XEHHAX, MO KOTOPBIM
npoknaabiBatoTca kabenn HanpskeHnem 6-10 kB, cneayeT BbIAENHTL OOWH pAA OONOK IS
pasmelueHust kabenbHeIx MydT. HeoOxoaMmo Taioke NpemycMaTpuBaTh MECTO Ui pa3MelleHHs
TpYGONPOBOLOB M YCTPONCTB CHCTEMBI IT0XKAPOTYLLIEHUSL.
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