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HAUMOHANBbHbBIN CTAHALAPT POCCUMNCKOW SELEPALUWN

EpunHas aHepreTuyockas cuctema
1 M30/IMPOBAHHO paboTaloLl e 3HeprocucTemsl
OMEPATUBHO-AVNCIMETYEPCKOE YMNPAB/TEHUE.
HOPMA/NBHbIE CXEMbl 3NTEKTPUYECKWX COE,EI,I/|HEHI/II7I OBBEKTOB 3/IEKTPO3SHEPIETUKN
O6wue TpeboBaHUA K rpac@M4ecKoMy UCMOSTHEHUIO

United power system and isolated power systems.
Operative-dispatch management.
Normal connection diagrams of electric power facilities.
General requirements of graphical presentation

fNata BBegeHna — 2015—09—01

1 O6nacTb NpUMeHeHus

HacToawwuiA cTtaHfapT ycTaHaBnMBaeT MpaBwuia BbINOIHEHUS HOPMAasibHbIX CXEM 3M1EKTPUYECKUX
COefMHEHNA O0OHLEKTOB 3/IEKTPO3HEPreTUKN U BPEMEHHbIX HOPMasIbHbIX CXEM 3/1IeKTPUYECKUX COefUHEHUI
06BHEKTOB 3/IEKTPOIHEPTETUKM.

HacToswuini cTaHAapT Takke COoAepXuT obwue TpeboBaHMA K paspaboTke, COrnacoBaHuw U
YTBEPXKAEHNIO HOPMasibHbIX (BPEMEHHbLIX HOPMasibHbIX) CXEM 3/IeKTPUYECKUX COefUHEHUA O0OBbEKTOB
3NEKTPOIHEPTETUKN.

HacTtoswwmii cTaHgapT npejHasHayeH A/ CUCTEMHOro ornepatopa W Cy6bEKTOB onepaTuBHO-
AvcneTyepckoro ynpasneHus B TEXHO/IOTMYECKM N30/1MPOBaHHbIX TeppuTOpUanbHbIX
3/1EKTPO3HEPreTUHECKMX cucTemax (fanee - Ccyb6bekTbl OnepaTMBHO-AMCNETYEPCKOrO ynpaBfieHus B
3/M1EeKTPO3HepreTke), COOGCTBEHHUKOB W WHbIX 3aKOHHbIX BaAeNbLeB 3MEKTPOCTaHUUA U 06BLEKTOB
3/1eKTPOCETEBOr0 X03AICTBA, BXOAALWMX B cocTaB EpAuHON 3HepreTuyeckoli cuctemsl Poccumn  uwnm
TEXHO/IOTMYECKN  M30/IMPOBAaHHbIX TEPPUTOPMAsbHBIX  3/1eKTpPO3HepreTuyeckux cuctem Poccuiickol
depepaynn, BHe 3aBUCUMOCTU OT UX (POPMbl COBCTBEHHOCTH.

2 HopwmaTuBHbIe CCbIIKM

B HacTosleM cTaHfapTe UCMNoNb30BaHbl HOPMATKBHBIE CCbISIKU Ha cnefyoLwmne cTaHaapTbl:

FOCT 2.301-68 EguHas cuctemMa KOHCTPYKTOPCKOW AoKyMeHTauui. dopmartbl

FOCT 2.721-74 EpvHaa cuctema KOHCTPYKTOPCKOM AokymMeHTauun. OG603HaYeHUsi YC/OBHble
rpacouyeckne B cxemax. O603HaveHns 06LLEero NpUMeHeHNs

MpumedyaHune - lpu NONb30BAHUN HACTOALMM CTaHAAPTOM LieflecoobpasHo NpoBepuTh AelicTeue
CCbINIOYHbIX CTAHAAPTOB B MHpOPMALMOHHO cucTeme 06LLero Nob3oBaHNA — Ha othuLmasibHoM caiite defepasbHOro
areHTCTBa Mo TEXHUYECKOMY PEry/iMpoBaHWio N METPOOruM B CeTU VIHTEPHET unn No exerogHomy MHopMaLliOHHOMY
ykasatesno «HaumoHasbHble CTaHAapTbl», KOTOPbIA ony6/MKOBaH MO COCTOSHMIO Ha 1 siHBaps Tekyllero roga, v no
BbIMyCkaM €XeMeCsHHOT0 MHChOPMaLMOHHOTO yKasaTtens «HaunoHaslbHble cTaHAapTbl» 3a Tekywwuii rog Ecnn sameHeH
CCbI/IOYHBIA CTaHAAPT, Ha KOTOPbIA AaHa HefaTMpPOBaHHAs CCbika, TO PekoMeHAyeTCs WCMOMb30BaTb AeiCTBYIOLLY0
BEPCMIO 3TOMO CTaHJapTa C Y4YeTOM BCEeX BHECEHHbIX B [aHHY Bepcuio W3MeHeHWuid. Ecnn 3aMeHeH CCbIouHbIi
CTaHfapT, Ha KOTOpblii faHa [aTVpoBaHHas CCblIKa, TO PEKOMEHAYeTCs WUCMO/b30BaTb BEpCcuio 3TOro cTaHfapTa C
yKa3aHHbIM Bblllie TOfOM YTBepXAeHus (MpuHATMS). Ecnmn mocne yTBepXAeHWs HacTOALEero CTaHAapTa B CCbIIOYHbIV
CTaHfapT, Ha KOTOpblii AaHa AaTMpoBaHHas CCbifika, BHECEHO W3MeHeHue, 3aTparvsaroliee MosIoKeHNne, Ha KoTopoe
[JaHa ccblfka, TO 3TO MOJSIOKEHNE pekoMeHAyeTCs MPUMEHATb 6e3 yyeTa AaHHOTO WM3MeHeHus. ECnn CCblNouHbIf
CTaHfapT OTMeHeH 6e3 3aMeHbl, TO MOJIOXEHME, B KOTOPOM AaHa CCbl/ika Ha Hero, peKOMeHAyeTCs MPUMEHSTb B YacTy,
He 3aTparuBatoLLei 3Ty CCbI/Ky.

3 TepmuHbl, onpefesieHUa N cCoKpalieHus
31 B HacToswem CTaHfapTe npumMmeHeHbl cnegywuye TepMUHblI C  COOTBETCTBYHOLLMMU
onpeaeneHnamMun:

3.1.1 HopmasbHas cxoMa 3NeKTPUYeCKUX coefuHeHuli o6bekTa 31eKTpoaHepreTukn: Cxema
3/1EKTPUYECKUX COEAMHEeHUI 06BEKTA INIEKTPOIHEPTeTUKN, Ha KOTOPOI BCE KOMMYTALVOHHbIE annapaTbl U1

N3pgaHue ouumanbHoe
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3a3emMnsaoLWne pasbenHUTENN N306paxalnTca B MOMIOXEHUN, COOTBETCTBYIOLWEM HOPMAaSIbLHOMY PeXumy
paboTbl 06bEKTA 3/1EKTPOIHEPTETUKN.

3.1.2 BpeMeHHas HOpManbHaa  cxema 31eKTPUYECKNX coefuHeHui obbekTa
3N1eKTpoaHepreTnkn: Cxema 3N1eKTPUYECKUX COoefUHEHWU 0O6beKTa 3NeKTPO3HEepreTukn, Ha KOTOpOW Bce
KOMMyTaUWOHHblE annapatbl ¥  3a3emMaslLWne pasbeavHUTenn  nU306paxarnTcs B MOMOXEHUW,
COOTBETCTBYIOLEM WX HOPMasIbHOMY KOMMYTaLWOHHOMY COCTOSIHUIO Ha NPeAcTosAWwMiA aTan XW3HEHHOro
uukna ctposiwerocs (PeKoOHCTPyMpyemoro) o6bekTa 3/1eKTPOIHEePreTUKn.

MpumeyvyaHue - TepMUH «cxema» 0603HAYaET HOPMa/IbHYHO CXEMY 3/IEKTPUYECKNX COEAVHEHMWI 06beKTa
3/1EKTPOIHEPreTUKM, BPEMEHHYIO HOPMASILHYH CXEMY 3/1IEKTPUYECKUX COBMHEHUI 06bEKTA 3/1IEKTPOIHEPTETUKU.

3.1.3 gucneTyepckoe HaumeHoBaHuWe: TOYHOe HasBaHMe 06bekTa  3NEeKTPOIHEPreTUkn
(anekTpocTaHuuu, MNOACTAHLUMKN, MepekyaTeNlbHoro MnyHKTa, JSIMHUW 3/eKTponepefayn), OCHOBHOMO 1
BComoratesibHoro o6opyfoBaHWA O06bekTa 3/IeKTPOIHEepreTukn, YCTPONCTB penieiiHoNn  3alnTbl ©
aBTOMaTUKN. CpefAcTB  AMCMETYEePCKOro M TeXHOJIOTMYEecKoro  ynpasneHus. obopyaosaHus
aBTOMaTU3MPOBaHHbIX CUCTEM  [UCMETYEPCKOro yrpas/ieHus, KOTOpoe OAHO3Ha4yHO onpegenset
obopyfoBaHne uWAW YCTPOWCTBO B nNpeAenax OfHOTO 06bekTa 3/IEKTPOIHEPreTUKM U 06beKT
3/1eKTPO3HepreTVkM B Npedenax onepaumoHHON 30HbI ANCNETHEPCKOro LeHTpa.

MpumeyvaHusa

1 [ucneTyepckme HaMMeEHOBaHWSi OGBLEKTOB 3/IEKTPOIHEPreTUKM U 060pYAOBaHNSA [LO/MKHbI ObiTb yka3aHbl Ha
HOPMaJIbHbIX CXEMaX 3/1EKTPUYECKNX COEJMHEHWIA OBBLEKTA 3/1EKTPOIHEPreTUKN, YTBEPXKAaeMbIX ero co6CTBEHHUKOM
WM UHBIM 3aKOHHBIM BrafesbLem.

2 lpuMeHeHWe [UCMETYEPCKUX HaMMEHOBaHWIA JIMHUM 3M1eKTponepefayn, OCHOBHOMO W BCMOMOraTeslbHOro
060pyj0BaHNA 06bEKTa 3N1EKTPOIHEPreTUKK, YCTPOUCTB peneiHoi 3aliuTbl U aBTOMATWKX, CPeACTB ANCMNETYEPCKOro U
TEXHO/IOTMYECKOro  ynpaB/ieHnsl, 060pYyAOBaHUA  aBTOMAaTU3MPOBAHHLIX CUCTEM AWCMETYEPCKOro  ynpas/ieHus
obs3aTe/lbHO NMpu  pas3paboTke OnNepaTUBHON AOKYMEHTaUuKW, BeAeHUM onepaTuBHbIX MepPeroBopoBs, MNPOU3BOACTBE
nepekoYeHNi B 3N1eKTPoyCTaHOBKax U T. 4.

3.1.4 NUHWA 3NEKTPUYECKOl CBSI3U: YCNOBHOE rpadmyeckoe 0603HAYEHVE 3MEKTPUYECKOi CBs3W,
nokasblBatolLee MyTb NPOXOXAEHUS 3/IEKTPUYECKOro ToKa.
3.2 B HacTosilieM cTaHAapTe NPUMEHEHbI ClefyoLIne CoKpaLleHus:

nan - JNIHUA 3N1eKTponepejayn;
Yro - ycnoBHoe rpadmnyeckoe o603HaueHve.

4 TpeboBaHUSA K BbIMO/THEHUNIO CXEM

4.1 O6wue TpeboBaHUA

4.1.1 Cxembl HeoOXOAMMO BbINOMHATL B 3/1EKTPOHHOM BuAE C WUCMO/b30BaHueM rpadmyeckoro
pefaktopa, MO3BOMAKOLWEro  BbIMOMNHATbL  3KCNOPT  u3obpaxeHuss  6e3  notepu  kayectea B
KpoccnnaTopMeHHbI hopmaT 3NeKTPOHHbIX AOKYMEHTOB.

4.1.2 Tlocne BbINO/IHEHUS CXeMbl B 3/1IEKTPOHHOM BuUAe AM1A ee JasibHelilero CcoriacoBaHus,
YyTBEPXAEHUS U UCMNONb30BaHWA B paboTe OCYLeCTBAAETCA WUCMOSIHEHME CXeMbl B LBETHOM Buie Ha
6yMaxXHOM HocuTesnie Npy NOMOLLM CPeACTB KONMPOBaSIbHON TEXHUKM.

4.1.3 ins HarnagHocT! u yao6CcTBa NOMb30BaHUSA AOMNYCKAETCHA BbIMOSIHEHWE CXeMbl Ha OyMaXHOM
HOCUTEeNle Ha HEeCKOJIbKMX nuctax ofHoro dopmata. Mpu 3ToM Kaxaas cxema Ha OGymaxHOM HocuTene
[0/MmKHa ObITb OCPOPM/IEHA KaK CAMOCTOATE NbHbIA AOKYMEHT.

[na HOpMarnbHbIX CXEM 3NEKTPUYECKNX COeANHEHNIA N BPEMEHHbIX HOPMAsIbHbIX CXEM 3/1IeKTPUYECKUX
COefIMHeHN i Ha OTAEsNbHbIX JIUCTaxX [OMYyCKAaeTCH BbIMOMHATb CXeMbl COOCTBEHHbIX HYXJ OObLEKTOB
3N1EKTPO3HEPTrEeTUKMN.

Mpu BbiNycke CXxeMmbl Ha GYMaXKHOM HOCWUTE/Nle Ha HEeCKOSIbKUX /IMCTax B OCHOBHOM Haanucu Kpome
HauMeHOBaHMA  CXeMbl [AO/DKHO OblTb  yka3aHO Has3BaHWe COOTBETCTBYWLEN yacTu obbekTa
3N1EKTPO3HEPreTUKN.

4.2 ®dopmartbl

421 dopmaTbl IUCTOB CXeM Heo6X04MMO BblGUpaTb B COOTBETCTBUM C TpeboBaHWAMM,
ycTtaHoBneHHbiMM B FOCT 2.301, npy 3TOM OCHOBHble ¢)opmaTbl AO/MKHbI ObITb MpeanovYTUTE NbHbI
[ONOTHATENbHBIM.

Mpu BbIGOPE (hOpMATOB CrefyeT yunTbisaTb:

- 00bEM M CNOXHOCTb 0TOGPaxaemoil nHopmMaLuum;

- HeobOXoAuMyto cTeneHb AeTanusaunu:
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- YCNOBUSA XpaHeHUs 1 obpallleHUst Cxem;

- BO3MOXHOCTb 06paboTK/ CXeM CpefCcTBamMu BbIYUC/TUTENbHON TEXHUKN.

BblbpaHHbIi hopmaTt gosmkeH obecneyvBaTb KOMMAKTHOE BbINOMIHEHWE CXEMbl, He Hapywas ee
HarnagHoOCTN 1 yao6CTBa Nosib30BaHus.

4.2.2 B npaBoM HWXHEM Yyrny Cxembl [OJIXKHa pacnonaratbCA OCHOBHas Hagnuck. [lopagok
BbIMO/IHEHNA OCHOBHOW HaAnMcu AN HOPMasbHOW CXeMbl 3/1eKTPUYECKUX COeAVMHEHW W BPeMEeHHOL
HOPMa/bHON CXeMbl 3/IeKTPUYECKUX COeAVHEHWU, a Takke MOopsAAOK ee 3anofIHeHuss NpuBedeH B
npunoXxexHumn A.

4.3 T[locTpoeHune

4.3.1 Cxema BbINnosHAeTca 6e3 cobnwgeHns macwTaba, [eNCcTBUTENIbHOE MNPOCTPAHCTBEHHOE
pacnonoxeHne yYHKUWOHaNbHbIX YacTeil He Yy4MTbIBAT WM YUMTbIBAKOT NPUOAMKEHHO, eCnn ANA HUX
OTCYTCTBYIOT OTAE/IbHbIE YKasaHus.

4.3.2 YITO 371eMEHTOB U COEAMHAILWME UX NVMHUN 3/1EKTPUYECKOW CBSI3U criefyeT pacnosiarath Ha
cxeme Takum o6pa3om, 4Tobbl obecneumBaTb Hauydllee npeAcTaB/eHWe O CTPYKType W B3avMOAeicTBum
QYHKLMOHAbHbIX YacTel.

4.3.3 PaccTtosiHme (NpocBeT) Mexay ABYMS COCeAHUMU NMHMAMUM YTO AO0/MKHO 6biTb HEe MeHee
NOIOBMHbI LIara MoAy/IbHOWM CEeTKM.

PaccTosiHne mexgay cocefHUMU napanfienbHbIMU AVHUAMUN 3NEKTPUYECKON CBA3U JO/MKHO 6biTb He
MeHee [ABYyX LIaroB MOJAY/bHOW ceTku. PaccTosiHne mexay oTAaenbHbiMM YTO A0/MKHO 6biTb He MeHee
OfHOTO Lara MoAy/bHON CeTKu.

PaccTtosiHue mexay TeKCTOBbIMU Hagnmcamm n YO fO/MKHO 6bITb HE MEHEE OAHOTO Lara MoAy/IbHOM CeTKM.

4.4 Tpaduyeckne o603HaveHNs

4.41 Tlpu BbINONAHEHUW cCXeM npuMeHsAlT YIO asnemeHTOB, nNpuBefeHHble B Tabnuue b1
(npunoxeHune b), a Takke NOCTPOEHHbIE HA UX OCHOBE.

Mpy HeobxoAMMOCTM [oOnyckaeTcs NPUMEHATb HecTaHA4apTu3oBaHHble YIO. [lpu npvMeHeHun
HecTaHfapTM3oBaHHbIX YO Ha cxeMe Heo6XoAMMO NPUBECTU COOTBETCTBYIOLLME NOSICHEHUS.

4.4.2 Ha opHoli cxeme crnepyeT NPUMEHSTb OAWH BblGpaHHbIli BapuaHT YIO. Ans KoToporo
YCTAHOB/IEHO HECKO/IbKO [0MNYyCTUMbIX (aNbTePHATUBHbLIX) BapvaHTOB BbIMOMHEHUS, pa3MyarloLLmXcs
reomeTpuyeckoli hopmoit Nnu CTeNeHblo AeTannsaunu.

YIrO 2anemMeHTOB CXeMbl He06X0AMMO M306paxaTb YNPOLWEHHbIM O4HOMMHENHbIM CNoco6oMm
nocTpoenus, ecnu ana YO KOHKPETHbIX 3/IEMEHTOB CXeMbl OTCYTCTBYIOT CreLunasibHble ykazaHus.

4.4.3 YI'O afleMeHTOB CXeMbl HEO6X0AMMO U306paxaTtb B pasmepax, yCTaHOB/IEHHbIX B NMPUIoOXeHnn b.

YrO. COOTHOLIEHMSI pa3MepoB, KOTOPbIX NPUBEAEHblI HAa MOLY/bHOW ceTke, [O/MKHbI u3obpaxaTbecs B
pa3smepax, onpegensemMbix N0 BEPTUKaIN 1 TOPU30OHTaNN KO/IMYECTBOM LLAroB MOZAY/bHONW ceTkn. MNpu aTom
lwar MoAynbHOW CeTKn ANSA KaxAol cxeMbl MOXeT OblTb /1l06bIM, HO OAMHAKOBbIM [N BCEX 3/IEMEHTOB
CXeMbl U YCTPOICTB faHHOW HOpMasibHOW CXEMbI.

Pa3mepbl YTO, a Takke TO/MLWWHbI INHUI A0/KHbI ObITb OAVHAKOBLIMY Ha OAHOW CXeme.

4.4.4 YTO cnepyeT BbINONHATb IMHUSIMW TOI Xe TOMLMUHbI, YTO W IMHUN INEKTPUYECKOI CBA3W, €cin
[ONS HAX OTCYTCTBYIOT OTAE/IbHbIE YKa3aHus.

4.4.5 YIO 3neMeHTOB CXeMbl JO/DKHbl M306paxatbCA B MOSIOXEHUW, B KOTOPbIX OHU MNpvBEAEHbl B
npunoxeHun b, nan NOBEpHYTLIMW Ha Yron, KpaTHbI 90°. ecnn OTCYTCTBYIOT CneuuanbHble ykasaHus.

JonyckaeTcs YO usobpaxartb 3epkasibHO MOBEPHYTbIM, €C/IN OTCYTCTBYIOT CnelunasibHble YKasaHus.

Ecnn npu nosopoTe wauM 3epkasibHOM u306paxeHun YIO MOXeT HapylWwuTbCA CMbICA WK
yao6ountaemocTb 0603HayYeHVs, TO Takme 0603HAYEHUS AO/MKHbI ObiTb M306paxeHbl B MOMIOXEHUU, B
KOTOPbIX OHU MpuBEeAEHbl B NPUIOXeHUN b.

4.5 JINHUM 3N1EeKTPUYEecKoi cBA3N

4.5.1 JINHUA 3NEKTPNYECKON CBA3W AO/KHBI BbINOMHATLCA TONWMHOW oT 0.2 4o 1.0 MM B 3aBUCMMOCTH
oT hopMaToB 1 pasmepoB YIO. PekoMmeHayemasi ToNLWMHaA AnHWA - o1 0.3 go 0,4 MMm.

4.5.2 JInHUM 3N1eKTPUYEeCcKol CBA3N [0/MKHbI COCTOATb U3 FTOPU3OHTA/IbHbIX Y BEPTUKaNbHbIX OTPE3KOB 1
MMETb HaVMeHbLLIEEe YMNC/IO U3/IOMOB U B3aUMHbIX MepeceyveHnii.

4.5.3 MNepeceyeHne NUHWI 3N1EKTPUUECKON CBA3M fonyckaeTcs 0603HavaTb crneuuasnbHbiM YIO (cwm.
pUCyHoK 1).

PucyHok 1
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4.5.4 OTBeTBNEHUS IMHNMN IN1EKTPUYECKON CBA3M AO/MKHbI 0603HAYATLCA TOUKAMU.
JINHWIO 3neKTpuYecKkoli CBA3W C OAHMM OTBETB/IEHVWEM fonyckaeTcs u3obpaxaTb 6e3 Touku (Cm.
PUCYHOK 2).

M~

PucyHok 2

455 OTBETB/IEHNA NIMHWIA 3NEKTPUYECKOW CBS3M A0NycKaeTcs M306paxarb Npy NOMOLLM M3/IoMa Noj,
yrnom 45°  (cm. pucyHok 3).

—~ r
PucyHok 3

45.6 Mpn un306paxeHnn OTBETBMEHUIN 3/IEKTPUYECKON CBSA3M He [0NyckaeTcs B KayecTBe Touek
OTBETBJ/IEHWNSI UCMO/Ib30BaTh 3/IEMeHTbl Y[O. umetolwme BUA TOYEK, U3/IOMOB, NEPECEYEHUIA, LITPUXOB U T.A.
(cm. pucyHok 4).

PucyHok 4

457 JINHUN 3neKTpuYeckol CBSA3M AO/DKHbI OblTb NOKa3aHbl, Kak MpaBWIO, MNOMHOCTbI. JIMHWUK
9/1eKTPUYECKO CBSI3W, €CNM OHU 3aTPYAHSAT UYTeHWe CXeMmbl, fonyckaeTcs o6pbiBaTb. O6pbIBbI IMHWUIA
3/1eKTPUYECKOl CBA3N 3akaHumBaloTCA cTpenkamMu. OKOMo CTPenok [O/DKHbl - YKasbiBaTbCA MecTa
NOAK/OYEHNSA NPEPBaHHbIX TMHWUIA.

4.6 TekcToBas uHopmaums

4.6.1 K TekcToBOW nHhopmaLmm (Hagnmucam), ykasblBaeMoi Ha cxemax, OTHOCATCS:

- AucneTyepckne HaumMeHoBaHUS 3/1eMEHTOB CXEMbI:

- TeXHWYecKre faHHble 3/IEMEHTOB CXEeMbl.

4.6.2 Hagnucu ykasbiBaloT M60 0kono YO anemeHTa cxembl (M0 BO3MOXHOCTW cnpaBa unu cBepxy),
nn6o Ha cBOGOAHOM MeCTe CXEMbI.

Hagnucn cnepyet opueHTMpoBaTb [OpPM3OHTaNbHO. [Mpu  60MbWOA  NAOTHOCTM  AonyckaeTcs
BEpTUKa/NbHAA OpUeHTauus HEeKoTOopblX Hagnuceir. lMpu BepTMKanbHOW OpMEHTauMM Hagnucb cnegyet
BbIMOJIHATL CHU3Y BBEPX.

4.6.3 B HagnucsAx, He OTHOCALMXCHA K AUCNETYEPCKUM HaUMEHOBAHUAM, He [AO/DKHbI MPUMEHATLCA
COKpaLLLeHNa C/0B, 3a NCK/0YEHNEM 06LLEeNPUHATDIX.

4.6.4 Hagnvcu cnepyeT BbINOMHATL WpudTom Arial yepHoro ugeTta. Mpn oTCyTCTBUM B MCNO/Ib3YEMOM
rpachuyeckom pegaktope wpudta Arial, gonyckaeTca ncnonb3oBaTb APYroi WpUT, MakCManbHO CXOXWiA
C HMM MO rapHUType K HayepTaHuio. Mpu Heob6XxoAMMOCTU, AOMNycKaeTCAa BblAefieHne TekcTa Haanvcel
napameTpamu WwpudTa - BbICOTA U TONLMHA (OObIYHBIA U NONYXUPHbIN).

BbicoTy wpudTta TekcTta Haanuceli cnegyeT BblbMpaTb UCXOAS U3 YC/OBUS - He MeHee 1.5 mm npu
UCMOJIHEHNM CXEMbl Ha ByMaxHOM HocuTene.
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5 TllpaBuna BbINOMHEHUA CXEM

51 Ha cxeme [0O/mkHbl O6bITb un306paxeHbl YIO cnegylowux 37EMEHTOB CXeMbl W JIMHUK
3/1eKTPUYECKUNX CBA3EW MeXAY HUM:

- reHepaTopbl, CUHXPOHHbIE KOMMEHcaTopbl;

- aBTOTpaHcdopmaTtopbl, TpaHcdopmartopbl (B TOM uucse pesepBHble diasbl, TpaHcopMaTopsbl
COOCTBEHHbIX HYX[), JIMHENHblIe perynpoBOYHbIE TpaHCOpMaTopbl, TpaHchopMaTopbl HanpsHKeHus
N3MepuTeNbHbIE, BbIHOCHbIE TpaHCOpMaTOopbl TOKa, KaTyLIK UHAYKTUBHOCTM U T. 4.;

- peakTopbl LWYHTUPYOLIME, peakTopbl TOKOOTpaHWyMBalolMe. peakTopbl Ayroracsuue, Gartapeu
KOHOEHCATOPOB, OrpaHNyYNTeNN NepeHanpsHxeHnii, paspsagHKy;

- cucteMbl (CO0PHBIX) WKUH (paboune, 06xoaHble), cekunn (CcuctemM COOPHbLIX) LWUKUH, 3a UCKITIOYEHNEM
wuH 0,4 kB U Huxe, Heob6XOAMMOCTb M306paXEHUS KOTOPbIX OMNpefensieTcs 3KcnayaTupyloLlei
opraHusauuei;

- KOMMYyTaLMOHHble YCTPOICTBA: BblKOYaTENN, Pa3beAVHUTENN, OTAENNTENN, KOPOTKO3aMbIKATENN.
3asemMigoLne pasbeuHUTENN, NPefoXpaHnuTenu;

- yuyacTtku JIOIN B npefenax o6bekTa 3/1eKTPO3HEPreTUKN;

- obopygpoBaHue /131, npucoeanHeHHoe (B TOM uucsie 6e3 KOMMYTaUWOHHbIX annapartoB) K JIMHUW
afnekTponepejayn B npegenax o6bekTa  3/IeKTPO3HepreTuku  (BbICOKOYACTOTHble  3arpaguTenu,
KOHAEeHcaTopbl CBA3N U T. M.);

- obopyaoBaHue cxeMm MaBku rononesa;

- VHBepTOp-BbINpAMUTENb Nepefayn (BCTaBKuM) NOCTOSHHOMO TOKa.

5.2 B3auMMHOe pacnosioXeHne pacnpefennTeNibHbiX YCTPOWCTB BbICWIETO U CPefHEero KiaccoB
HanpsHXeHNss Ha cxeme, Kak MpasBu/o, AO/HKHO COOTBETCTBOBATb WX AEWCTBUTENIbHOMY pPa3MeLLEeHUI0 Ha
06bEKTE 3N1EKTPOIHEPreTUKN (COracHo BUAY CBEPXY).

Ipachnyeckoe wu30bpaxeHne pacnpefenuTenbHOro YCTPOMCTBa BbICLIEr0 Kaacca HanpshkeHus
cnepfyeT pacnosiaratb B BEPXHEN W. Kak NpaBusio, SIEBOI YaCTK CXEMbI.

UepenoBaHne S4YeeK pacnpefeniMTenibHoro YCTPOWCTBa Ha CXeMe [O0/HKHO COOTBETCTBOBaTb WX
[elicCTBUTE/IbHOMY pasMeLLEeHNI0 Ha 06 BbEKTe 3NIEKTPO3HEPTeTUKN.

5.3 YIO 371eMeHTOB CXEMbl W JIMHUW 3/IEKTPUYECKOW CBSI3U MEXAY HUMMW AO/KHbI BbINOHATHCS
LiBETOM, COOTBETCTBYIOLUUM K/acCy HanpshKeHusi, Ha KOTOpPOM paboTaeT COOTBETCTBYlOLLee 060pyf0oBaHMe
06beKTa aN1eKTpoaHepreTukn (CM. Tabnuubl 1.2).

Tabnu ya 1- LiBeToBOE MCMNONIHEHME KNACCOB HaNpsXeHna

CnekTpasibHble
Knacc HanpshkeHus HavmeHoBaHve LBeTa cocTasnsioLLMe LiBeTa
(useToBas mogenb RGB)
1150 B CupeHeBblIii 205:138:255
800 kB
TeMHO-CUHUIA 0:0:168 ,
750 kB
500 kB KpacHblii 213:0:0
400 kB OpaHxeBblii 255:100:30
330 kB 3eneHblii 0:170:0
220 kB XenTto-3eneHblii 181:181:0
150 kB Xaku 170:150:0
110 kB Fony6oii 0:153:255
60 kB JNnnosblii 255:51:204
35 kB KopuuHeBsiii 102:51:0
20 kB o .29.
15 kB Apko-hroneTosblii 160:32:240
10 kB ®uroneToBbIii 102:0:204
68 TeMHo-3eNeHbli 0:102:0
3 kB
Hxe 3 kB Cepblii 127:127:127
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Ta6nuuya 2 - LiBeToBoe UCNOMHEHUE KNACCOB reHEePaTOPHOro HanpsXeHus

CnekTpasibHble
Knacc HanpsixeHus HavveHoBaHve LBeTa cocTaBnsoLLe LBeTa
(uetoBass Mogenb RGB)
27 kB o
KopunyHeBbIi 102:51: I
24 kB P 02:51:0
21 kB
20 kB OpaHxeBblii 255:100:30
18 kB
15.75 kB o .
13.8 kB Jlnnosblit 255:51:204
10.5 kB ®uroneToBbIit 102:0:204 |
6.3 kB “ 109
315 (B TeMmHo-3eneHbli 0:102:0 |
Huxe 3.15 kB Cepblit 127:127:127 |

5.4 TpeboBaHUsA K BbINOJIHEHWNIO OTAEbHbIX YO 3N1€MeHTOB CXeMbI

5.4.1 YTO N13M ponxHbl 0To6paxaTbCsa YTONWEHHbIMU SIMHUSIMU 3/1EKTPUYECKO CBA3W (ABYyKpaTHOe
nnn 6onbllee yBesiMyeHne TOJLWMUHBI MO OTHOLIEHWIO K JIMHUSAM, KOTOPbIMW BbINO/HATCA YO aneMeHToB
CXeMbl).

5.4.2 He ponyckaeTca noBopayuMBaTtb W OTOGpaxaTb 3epkasibHO Ha HopMmanbHoi cxeme YIO
reHepaTopoB, aBTOTpaHCOPMaTOpPOB, TPAHCHOPMATOPOB (KPOME TPaHCHIOPMATOPOB COOCTBEHHbIX HYXA).

5.4.3 BO3MOXHOCTb perynmpoBaHus Ha o60pyAoBaHuM HeEO6X0AMMO 0TOGpaxaTb CTPEsiKon YepHOro
uBeTa B cooTBeTcTBUM ¢ TOCT 2.721 (CM. pUCYHOK 5).

PucyHok 5

5.4.4 OTBOA CBA3KN 06MOTKM CpefHero HanpskKeHusl aBToTpaHcdopMaTopoB [ONYCTUMO M3obpaxarb
KaK CO CTOPOHbI KacaHusa gyru, Tak u ¢ MPoTUBOMOJ/IOXHON CTOPOHbI (CM. PUCYHOK 6).

PucyHok 6
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Kaxaas o6MOTka aBToTpaHcgopmatopa M TpaHcdopmaTopa Ao/bKHA  BbINOMHATLCA — LBETOM
COOTBETCTBYIOLLMM KNacCy HanpsiXeHWsl, HA KOTOPbI OHa BbINOJIHEHA (CM. PUCYHOK 7).

PucyHok 7

Cnocobbl coefnHeHNA 0OMOTOK [O/IXHbl 0TOO6paxaTbCa CMMBOMIAMU YEPHOro LiBeTa BHYTPY 06MOTOK
B cooTBeTCcTBUM € TOCT 2.721 (CM. pUCYHOK 8).

PucyHok 8

545 YIrO cuctem, cekumii (COOPHBIX) LUMH AO/MKHbI 3a/MBaTbCA LBETOM, COOTBETCTBYHOLMM Knaccy
HanpsHXeHUs1, Ha KOTOPbIV OHN BbINOSTHEHbI.

TOUKM 3NEKTPUYECKOTO COeAMHEHUs AnA 0603HAYeHMs OTBOAOB (OTMAeK) OT LWMHbI  HEOGXOAUMO
BbINOJIHATbL 3a/IMBKOV 6e/10ro uBeTa (CM. PUCYHOK 9).

T T

PucyHok 9

He gonyckaeTtcsi Ha cxeme nepecedeHuii YO a1eKTpUUeckn HeCOeAMHEHHbIX B MECTE NepeceqeHus LWnH.
5.4.6

[JencTBuTeNbHblE MNOMOXEHNA KOMMYTALMOHHbIX YCTPONCTB A0/DKHbI 0603HaYaTbCs LBETOM,
COOTBETCTBYHILMM KNacCy HampshkeHus, Ha KOTOpom paboTaeT KOMMYTaLUWMOHHOe YCTpoicTBo. [nsA
HarnsagHoOCTW AeCTBUTENbHbIE MOMOXEHUS KOMMYTALMOHHbIX YCTPOCTB AonyckaeTcss o603Ha4YaTb HYOPHbLIM
uBeToM U1 (MAK) YTO/LEHHBIMA NUHUAMU (ABYKpPaTHOE WKW TpexKpaTHOe YBe/IMYeHUe TOMLWMHBI Mo
OTHOLLUEHUIO K JIMHUAM, KOTOPbIMU BbINONHATCA YO 31eMeHTOB cXeMbl) (CM. pucyHokK 10).
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PucyHok 10

5.5 Tpe6oBaHUA K BbINOJTHEHWNIO HaANucel

5.5.1 Ha cxemax [J0/mKHbl GbITb yKasaHbl AWCNeTYepckre HauMeHoBaHus Bcero obopygosaHus, YO
KOTOPOro n3obpaxeHsbl Ha cxeme, a Takke Bcex JIAM. oTXofAWMX OT 06beKTa 3/1IeKTPOIHEPTETUKN.

5.5.2 Ha cxeme go/mkHbl yKasblBaTbCs CriefytoLiie TEXHUYECKne xapakTepucTukun o6opyLoBaHuUs:

- [A/1 TeHepaTopoB - aKTMBHasA MOLHOCTb, B MBT:

- ANs TpaHcgopmaTopoB M aBTOTpaHCcOpMaTtopoB - MNoMHas MoWwHocTb, B MBA unu kBA ans
TpaHchopmMaTopoB 1 aBTOTPaHCOPMaTOPOB MOLLHOCTEIO MeHee 1 MBA:

- NS CUHXPOHHBIX KOMMEHCATOPOB, 6aTapell KOHAEHCATOPOB, PEAKTOPOB - pPeakTVBHas MOLLHOCTL, B MBap:

- Yy NPUCOEAVHEHNI pe3epBHbIX A4eeK - HoMepa 3TUX sYeek.

6 Mopsfok cornacoBaHus U YTBEPXAEHUS CXEM

6.1 HopmasnbHas cxema 3NEKTPUYECKMX COefMHEHU 06bekTa 3/1eKTPO3IHEepPreTukn AosHkHa
pa3pabatbiBaTbCA (MepecMaTpuBaTbCA) W yTBEpXAaTbCA €ro COOGCTBEHHWKOM WAW  WHbIM  3aKOHHbIM
BMafesnbLeM exerofgHo, a Takke npu:

- PEKOHCTPYKLUK (TEXHNYECKOM MepeBOOPYXEHUN, MOLEPHU3ALLMIN) pacnpefenuTenbHbIX YCTPOWCTB;

- BBOAE B aKcniyaTauuio (BblBOAe W3 3KCnayatauuu) 3NeKTPpOTeXHUYECKOro WM 3HepreTMyeckoro
060pyaoBaHus:

- W3MEHEeHWN ANCNEeTYEPCKUX  HaWMEHOBaHW/  3/1eKTPOTEXHWUYECKOTO WM 3HEepreTMYeckoro
060pyA0BaHNA 0O6bEKTA I/TEKTPOIHEPTETUKN;

- MPW Ha/IMYUK UHbIX OCHOBAHWIA, TpebytoLMX pa3paboTKn HOBOV HOPMabHOW CXeMbl 3/1EKTPUYECKMX
coefIMHeHU 06bekTa 3/1eKTPO3HEPreTUKN.

6.2 Cpok AeicTBMA HOPMasibHON CXeMbl 3NEKTPUYECKMX COeAMHEHWI - OAUH rog C  datbl  ee
yTBEPXAEHNS.

CpoK AelicTBMA BPEMEHHOI HOPMasibHON CXeMbl 3/IEKTPUYECKNX COeMHEHNI A0/IKEH OblTb OrpaHnyeH
nepuoioM COOTBETCTBYHOLEro atana CTpouTenbcTBa (PEKOHCTPYKUUW, MOAEepHU3aunn, TEXHUYECKOro
nepeBOoOpPYXeHNA) 06bekTa 3/1eKTPOIHepreTukn (HO He 6onee 1 kaneHAApPHOro roaa).

6.3 HopmanbHble CXeMbl 3MEeKTPUYECKUX COeAUHEHUA U  BPEMEHHble HOpPMasibHble CXeMbl
9M1EeKTPUYECKUX COEAVHEHWUI [O/MKHbI COrNacoBbIBATLCA AMWCNETYEPCKMMU LeHTpamu, B AMCNeTY4epCKoM
ynpasfieHUn Uam BefeHnn KOTOpbIX HaxoanTcs o6opyfoBaHne 06bekTa 3/1eKTPOIHEPTETUKN.
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MpunoxeHune A
(ob6sa3aTenbHOE)

MopAaoK BbINOTHEHWSA OCHOBHOI HaANWCU HOpMasbHOI (BPEMEHHON HOPMasIbHOW)
CXEeMbl 3/IEKTPUYECKNX COEAMNHEHNI 06bEKTA 3NEKTPOIHEPTEeTUKM

OCHOBHasi  HaAnucb AO/DKHA pacnonaratbCs B NPaBOM HUKHEM Yrly HOPMasbHOW (BPEMEHHO

HOpMasIbHOW) CXeMbl 3NIEKTPUYECKNX COEANHEHWA.
CofepxaHve, pacrnonoxeHne W pasMepbl OCHOBHOW HaAnucu, a Takke pasMepbl pamoK Ha
HOPMaJsIbHbIX CXeMax 3/1eKTPUYECKUX COeAUHEHWNIA AOMKHBI COOTBETCTBOBATL POPME, NpeAcTaBeHHOW Ha

pucyHke A.1.

PucyHok A.l - ®opma

B rpadhax ocHOBHOW Hagnucu (Homepa rpadh Ha chopmax mokasaHbl B KPYr/biX CKOOKax) OOKHbI
yKa3blBaTbCs 3HAYEHWA COOTBETCTBYIOLLMX PEKBU3UTOB MAWM aTpubyToB. 3HAYEHUS BbIMNOMHAOT LWPUETOM

Arial yepHoro ugerta.
HomeHknatypa pekBM3MTOB M aTpuMbyTOB OCHOBHOW HaANWCWM HOPMasibHOW (BPEMEHHOW HOpMaslbHOWA)

CXeMbl 3NEKTPUHECKNX COG,D'MHeHI/IVI, a Takxke 1X 3HavdeHusA OO0/TKHbl COOTBETCTBOBaTb yKa3aHHbIM B Ta6I'IVILI|e A.l.
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Ta6nunya Al

10

Pexsu3
T

1

11

12

13
14
15

21

2.2

2.3

24

31

3.2

3.3

34

4.1

4.2

51
5.2

ATpunbyT

HavmeHoBaHve pexsuavTa um atpubyTa (nonei
pekBu3uTa Unm atpubyTa)

HanmeHoBaHne cxembl
[cneTuepckoe HaMmeHoBaHne o6bekTa
3/1eKTPO3HEPreTUkn
[lomKHOCTb Nnua, OTBETCTBEHHOIO 3a
paspaboTKy HOpPMasibHO CXeMbl
damMnnna n UHULManbl Mua, OTBETCTBEHHOTO
3a pa3paboTKy HOPMasIbHOW CXeMbl
[aTta paspaboTky HOpMaslbHOI CXeMbl
MoAanuck nuua, 0TBETCTBEHHOTO 3a pa3paboTky
HOPMasibHOM CXeMbl
CsefieHus 06 yTBepXAeHUn JoKyMeHTa
JomkHOCTb Nnua, yTBEpAMBLLETO HOPMasIbHYIO
cxemy
damMmnna n nHuumansl nuua, yTBepamBLLIEro
HOPMasibHYI0 CXeMy
Mopnuck Nuua, yTBEpAMBLLETO HOPMasibHYHO
cxemy
[JaTta yTBepxeHnsa HopMasibHOl CXeMbl
CsefieHna o cornacosaHun fOKyMeHTa
[o/MKHOCTM NN, cornacoBaBLUNX HOPMasbHYI0
cxemy
damunum 1 MHULMasbl nL,. cornacoBasLLnX
HOpMasibHYl0 CXemy
MoAnucKY nuy . COrIacoBaBLUNX HOPMaJIbHYIO
cxemy
[JaTbl cornacoBaHus HOPMasibHON CXeMbl
CBefieHns 06 opraHusauum
®upMeHHOe HauMMeHoBaHue PULNYECKOro
nua
HaunmeHoBaHue dunnana opuanyeckoro nuua
CBefieHns1 0 CpoKe AeiicTBUA CXeMb
l'of. B TeyeHne KOTOPOro AelicTByeT cxema
[aTa BBOAA B A€NCTBME CXEMbI

YcnoBHble 0603HaYEHMS:
¢ - PEeKBU3UT (aTp1byT) 06A3aTE TBHBIN:
0 - HEeO6X0AUMOCTb pekBM3uTa (aTprbyTa) ycTaHaB/IMBaET pa3paboTUMK CXEMbI.

" ATpubYT 3anosHaeTcs Ha 6yMaKHOM HocuTene.
*+ ATpBYT AOMycKaeTCsa 3anosiHATL Ha 6yMabkHOM HOCcUTese, B 3HAUEHUW KauleHAapHON AaTbl rof, yKasbiBaeTcs
ABYMS NOCNEHAMU Lchpamu.

O6s13aTENLHOCTb

Homep
rpadpbl

Mpagpa 1
Ipacha 2

pacha 3
padha 4
pacha 5

Ipacha 6
Ipacha 7
pacha 8
Ipacha 9
Mpadha 10
Mpada 11
pacha 12
padha 13
Mpada 14
Ipada 15

padha 16
Mpacha 17
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MpunoxeHne b
(o6sa3aTenbHOE)

YcnoBHble rpacumyeckne 0603Ha4YeHUSA 3/IEMEHTOB CXEM

11
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Mpogomxexve Tabnuubl B.1
HanmveHoBaHne O603HaueHne
®opma | Popma I
19 PeakTop (WYHTUPYOLMIA, TOKOOTPAHNYMBAIOLLNIA)

- L1 e
20 CpABOEeHHbI peakTop (TOKOOrpaHUyMBatoLLWiA) o
w*sj «l
rn*
21 TeHepatop
©
22 [suratenb
23 KommneHcaTtop CUHXPOHHBIiA
LLI
24 baTapes cTaTU4eCcKMX KOHAEeHCaTopoB
25 Bbikntoyatesnb (BKIOYEH) J
« 1°
T
26 Bblkntoyartesib (OTKIOYEH) ©

27 BblkaTHaa Tenexka BblkiloyaTens B paboyeM nooxeHnm
N
(BbIKNtOYATENb BK/OYEH) 4

28 BblkaTHasa Tenexka BblkouaTesna B pa6ot|eM NoNoXeHnn

*
(BblKOYATENb OTK/THOYEH) 4

t_

*

29 BblkaTHas Tesexka BblKvaTens B PEMOHTHOM MOJIOXEHUU b
(BblK/OYATENb OTK/THOYEH)

"9

m K
30 BblKaTHas Tesiexka BblkYaTens B KOHTPOJIbHOM NOJSIOXEHUN Li
(BbIKMIOYATESb OTK/HOYEH) _TK

k!
-l

31 PasbeguHuTenb (BKIHOYEH)

13
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MpogomkexHne Tabnumubl b.1

14

32

33

34

35

36

37

38

39

40

41

42

43

44

45

HanveHoBaHvie

PasbeanHuTenb (OTKIOYEH)

3azemnsawlWunii pazbeguHUTENb (BKIHOYEH)

3asemnsoWmii pazbegnHuTeNb (OTKIIOYEH)

KopoTko3ambikaTenb (OTKHOYEH)

OTpenutens (BKIOYEH)

OTpenutens (OTKIOYEH)

ABTOMATUUYECKNIA BbIK/KOUYATEb (BK/IHOUYEH)

ABTOMaTMYeCKnii BbiktouaTenb (OTKIOYEH)

Pesucrtop

OrpaHuunTelb nepeHanpsxeHus

PaspagHuk

MckpoBoii NpoMeXyToK

KoHaeHcaTop

BbICOKOYACTOTHbI 3arpagutesnb MHUK anekTponepegavu

O603Ha4eHne
®opma | dopma Il

'W. I
T
oo\

-Ji>



OkoH4YaHve Tabnuubl b.1

HaunmeHoBaHve

46 [yroracswuin peaktop

47 TMpepoxpaHuTenb NaaBkuii

48 ®unbLTP NpUcoeanHeHns
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O603HaueHre
dopma 1 Popma I
4
ral

15
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YAK 621.311:006.354 OKC 27.010 OKT1 01 1000

KnioueBble cfioBa:  HOpMasibHas CXema 3/1eKTPUYECKUX COeAVMHEHUN, O6BEKT 3/eKTPO3HEPreTUKN.
rpagpuyeckoe UcnosnHeHue, ycaoBHoe rpacgmueckoe 0603HaueHne

16
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