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4 BBE[EH BINEPBbIE

lMpaeuna npumeHeHus1 Hacmosweao cmaHdapma ycmaroeneHbl ¢ FOCT P 1.0—2012 (pas3den 8).
Ungpopmayus 06 usMeHeHUsX K Hacmoswemy cmardapmy nybnukyemcs e exeego0HoM (10 COCMOSHUIO Ha
1 sAHeapsi mekywez0 200a) UHGhOpMaUUOHHOM ykasamene «HauyuoHanbHble cmaHdapmebly, a
oghuyuansHbili MeKcm Uu3MeHeHUl U MOoMpasoKk — 8 EXEMECAYHOM  UHGOPMAaUUOHHOM yKasamerne
«HayuoxanbHblie cmaHO0apmbly. B criyyae nepecmompa (3amMeHbl) unu ommeHbl Hacmosaweeo cmaHdapma
coomeemcmeyouiee ysedomsieHue 6ydem onybnukoeaHo & bnuxaliem ebifnycke UHMOPMAaYUOHHO20
ykaszamensa «HayuoHanbHbie cmaHdapmbi». Coomeememeyrouwias UHgpopmayus, yeedomneHue U mekcmsol
pasmMewiaromes makxe 8 UHGhOPMayUoHHOU cucmeme obweao nonb3osaHus — Ha oghuyuanbHoM calime
®eldepanbHo20 azeHmMcmea M0 MEeXHUYECKOMY pe2ynupoeaHuio u mempornozuu e cemu VHmepHem
(gost.ru)
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HALUUWOHANBbHBLIN CTAHOAPT POCCUNCKON GEAEPALUMNU

EnuHas aHepreTuyeckas cucrtema
¥ 30NUPOBaAHHO paboTalowme IHeprocucTeMbl
ONEPATUBHO-AUCNETYEPCKOE YNPABNEHUE.
HOPMAJbHbIE CXEMbI ANEKTPUYECKUX COEAMHEHNN OB BEKTOB 3JIEKTPO3SHEPIETUKU
OOwue TpeGoBaHus K rpapuyecKoMy MCNOSTHEHUIO

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

Dara BBenenusa — 2015—09—01

1 O6nacTb npUMeHeHus

HacTosilumii craHgapT ycTaHaBNMBaEeT MpaBuna BbINONHEHWUS HOPMAanbHLIX CXEM 3reKTPUYeCcKuX
COeAUHEHN OOBLEKTOB SMEKTPOSHEPTETUKN U BPEMEHHbLIX HOPMAasbHbIX CXeM 3EKTPUYECKUX COEAUHEHWI
0OBLEKTOB 3MEKTPOIHEPIrETUKM.

Hacroswuii ctaHaapT Takke cogepxut obwme TpeboBaHua Kk pa3spaboTke, COrnacoBaHuio |
YTBEPXKOEHUIO HOPManbHbIX (BPEMEHHbIX HOPMarbHbIX) CXEM JNIEKTPUHECKMX COEAUHEHUMn OOLEKTOB

3MNeKTPOSHEPreTUKM.

Hacroswmit ctaHgapT npeaHasHayeH [Ans CUCTEMHOTO onepaTtopa UM CyOLEeKTOB oOnepaTuBHO-
AUCNETYEPCKOTO ynpasneHust B TEXHOMOTUYECKU 130SIMPOBAHHbBIX TeppPUTOPUATbHBIX
3MEeKTPOSHEepreTMIeckux cucrtemax (manee — cy6bekTbl OMNEpaTUBHO-AUCMNETYEPCKOTO YNPAaBREHUA B

SMEeKTPOSHEPreTUke), COOCTBEHHUKOB W MHbLIX 3aKOHHbIX BNajenbueB 9NEeKTPOCTaHUMW M 00beKkToB
9MEeKTPOCETEBOr0 XO3AWCTBA, BXOAAWMX B coctaB EAMHON 3sHepreTudeckon cucrembl Poccuu unu
TEXHOMOrMYECKN W3ONUPOBAHHLIX TEPPUTOPManbHbIX 3MEKTPOdHepreTudeckux cucrem Poccuiickon
denepauun, BHe 3aBUCUMOCTM OT UX POPMbl COOCTBEHHOCTM.

2 HopwmaTtuBHbIE CCbISIKU

B HacTosLlem cTaHaapTe UCNoMb30BaHbl HOPMATUBHbBIE CChINKU HA cneayiolmue CTaHaapThbl:

FOCT 2.301-68 EanMHan cuctema KOHCTPYKTOPCKOW AOKYMEHTauuun. dopmatbl

FOCT 2.721-74 EpuHaa cuctemMa KOHCTPYKTOPCKOW AOKyMeHTauun. OO603HAYeHMsA YCIOBHble
rpacgpuyeckue B cxemax. OGo3HaueHns o6Lero npMMeHeHus

MpuMedyaHwue — lpn NoNbL3OBAaHUA HACTOSILMM CTaHAapTOM LienecoobpasHo NpoBepuTb feidcTBue
CCbINOYHBIX CTaHAaPTOB B MHOPMaLIMOHHOW cucTeMe obLero nonbL3oBaHns — Ha oduLmansHoM caiite OefjepansHoro
areHTCTBa Mo TEXHUYECKOMY PErynupoBaHnio U METPONONN B CETU MIHTEPHET UMK Mo eXerogHoMy MHGOopMaLMOHHOMY
yKasaTento «HauuoHanbHble cTaHAapTbi», KOTOpbIA onybnukoBaH Mo cocTosHWIO Ha 1 AHBapsA Tekyliero roga, u no
BbIMyCKaM eXeMeCca4Horo uHgopMaLMoHHOro ykasatens «HavuuoHanbHble cTaHgapThl» 3a Tekywmin roq Ecnu sameHeH
CCLINIOYHBIA CTaHAapT, Ha KOTOpbIA AaHa HefaTMpoBaHHasA CChifka, TO peKOMEeHAyeTCA UCNONb3oBaTh AENCTBYIOLLYI0
BEPCUIO STOr0 CTaHAapTa C YY4ETOM BCEX BHECEHHbIX B [aHHY0 Bepculo U3MeHeHuih. Ecnu 3aMeHeH CCbiNoYHbIN
CTaHAapT, Ha KOTOpbI AaHa JaTupoBaHHas cCbifika, TO PEKOMEHAYETCSA UCNoNb3oBaTb BEPCUIO 3TOr0 cTaHaapTta ¢
yKa3aHHbIM Bbllle rofoM yTBepXaeHusa (nNpuHatus). Ecnu nocne yTBepxaeHUa HacTosiLero ctaHaapTa B CCbINOMHbI
CTaHAapT, Ha KOTOpbLIiA AaHa AaTupoBaHHas CChblfika, BHECEHO U3MEHeHue, 3aTparuBarollee MOroXeHue, Ha KoTopoe
JaHa ccbinka, TO 3TO NOSIOXEHWe peKOMeHAyeTCA MPUMeHsTb 6e3 ydyeTa AaHHOTO M3MEeHeHWs. Ecnn ccbinouHbilit
CTaHAapT OTMeHeH 6e3 3aMeHbl, TO NoMoXeHne, B KOTOPOM JlaHa CChiflka Ha Hero, pekoMeHAYyeTcs NPUMEHSTb B YacTu,
He 3aTparvsaloLei aTy CChiSIKy.

3 TepmuHbl, onpeaeneHus U COKpaleHus

3.1 B HacrosAweM CcTaHgapTte npUMEHEeHbl crneaylwmMe TEepMUHbl C  COOTBETCTBYIOLLUMM
onpeaeneHuamMu:

3.1.1 HopmarbHaa cxeMa 3NEeKTPUYECKUX COEeAVNHEHUN OOBLEeKTa INEKTPOo3HepreTuku: Cxema
ANEKTPUYECKUX COEAMHEHNII 0OBbEKTa SNEKTPOSHEPreTUKU, HA KOTOPON BCE KOMMYTALIMOHHbIE annapaTtbl W

U3panue opnunanbHoe
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3aseMnsiowmMe pasbeauHUTENN U306paxaloTcsl B NONOXEHUM, COOTBETCTBYIOLLEM HOPMANbHOMY PEXUMY
paboTbl 0GBEKTA ANMEKTPOIHEPTETUKMN.

31.2 BpeMeHHas HOpMarnbHasa cxema 3NEeKTPUYECKNX coeaAnHeHUN obbekTa
3NEeKTPOIHEepreTuku: Cxema INeKTPUYECKUX COeAUHEHUN OBBLEKTa SNEKTPOIHEPreTUKU, HA KOTOpPOW Bce
KOMMYTAUUWOHHbIE annapartbl M  3a3eMIsOWMe  pasbeauHUTENU U306paxaloTca B NOMOXKEHUM,
COOTBETCTBYIOLLEM WX HOPMAarbHOMY KOMMYTALUMOHHOMY COCTOSIHWUIO HA NPEeACTOAWMI 3Tan >XU3HEHHOro
LMKna cTposiLierocs (PEKOHCTPYMPYEMOro) 06 bEKTa 3NEKTPOIHEPTETUKN.

n pumMmedYyaHue- TepMmuH «cxemay» obosHavaeT HOPManbHYK CxXeMy 3NeKTpUudecknx COeANHeHUn obbekTa
3MEKTPOIHEPreTUKYN, BPEMEHHYIO HOPMATBHYIO CXEMY 3MEeKTPUYECKUX cCoeAUHEHNIA obbekTa ANEKTPOIHEPreTuKn.

3.1.3 pgucneTyepckoe HauMmeHOBaHME: TO4YHOE HasBaHMe O0OObEKTa  ANEeKTPOIHEePreTUKU
(3NeKTpoCTaHUMKU, NOACTAHUMW, NEPEKNMIOYATENLHOTO NYHKTA, NIMHUKM dneKkTponepeaayun), OCHOBHOMO W
BCMOMOraTenpHoro obopyaoBaHusi 00bekTa SNeKTPOSHEpPreTuku, YCTPOMCTB PEenemMHOM 3awuTbl U
aBTOMaTUKM, CPEACTB  AWUCMETYEPCKOrO U TEXHONOrUYEecKkoro  ynpaBneHus,  o6opyaoBaHus
aBTOMATU3UPOBAHHbLIX CUCTEM  [JUCMETYEPCKOro  YNpaBneHUsi, KOTOpOe OAHO3HAYHO onpeaenser
obopyaoBaHue WnM  yCTPOWCTBO B MNpedenax OAHoro obOwbekTa OneKkTPOSHEepreTUKU U OOBbekT
3NEKTPOIHEPreTUKM B Npeaenax onepaumoHHOR 30HbI AUCNETYEPCKOro LieHTpa.

MpuMmeyvaHus

1 OucneTyepckne HauMeHOBaHUS OGBLEKTOB 3MEKTPOIHEPreTUKU U 0BopyAoBaHUA JOMXHbI ObiTb yKasaHbl Ha
HOpMarbHbIX CXeMax 3M1eKTPUYECKUX COefWUHEHWH OBbeKTa 3MeKTPOIHEpPreTUKU, YyTBEPXAAeMbIX ero COGCTBEHHUKOM
UMK VHBIM 3aKOHHBIM BrajenbLeM.

2 TlpWMeHEeHWe AWCMETYEPCKUX HaWMEHOBaHWUA NUHWKM 3MneKTponepefaqu, OCHOBHOFO W BCMOMOraTenbHOro
o6opyAoBaHNsa 06GbekTa 3NeKTPOSHEPreTUKM, YCTPONCTB peneiHoi 3aluTel U aBTOMaTUKKU, CPEeACTB AUCNETHEPCKOro U
TexHosorndeckoro ynpasrieHus, oBopynoBaHus aBTOMATU3UPOBAHHBLIX CUCTEM AUCNETYEPCKOro  ynpaBneHus
obs3aTentHO Npu  paspaboTke onepaTWBHOW AOKYMEHTaUWW, BeAEeHUW ONEepaTUBHLIX NEPeroBopoB, NPOU3BOACTBE
nepeKnioveHunii B SNeKTpoycTaHoOBKaxX U T. 4.

3.1.4 NUHNA 3NEKTPUYECKON CBA3KU: YCNOBHOEe rpadmyeckoe 0603HAYEHUE INEKTPUYECKON CBA3M,
noKasblBaOLWEe NYTb NPOXOXAEHNUA INEKTPUYECKOTO TOKa.
3.2 B HacTOALEM CTaHAApPTE NPUMEHEHBI CNEAYIOLLME COKPALLEHUS:

nan —  NMHMWSA aneKkTponepeaayu;
YIro —  ycnoBHoe rpaduyeckoe 0603Ha4YeHue.

4 TpeboBaHMsl K BbINOJTHEHUIO CXEM

4.1 O6wue TpeboBaHUA

411 CxeMbl HEOOXOAUMO BbLIMOMHATL B 9SMIEKTPOHHOM BUAE C UCMONb3OBAHUEM rpadU4ECcKoro
pepakropa, NO3BONSAIOWEr0  BbIMOMHATH  9KCMOPT  u300paxeHns 0Oe3 notepu  Kkayectea B
KpoccnnaropMeHHbIN popmaT 3NEKTPOHHbIX JOKYMEHTOB.

4.1.2 Tlocne BLINOSIHEHMSA CXEMblI B 9MEKTPOHHOM BuAE ANA €€ AanbHEenLWero cornacoBaHus,
YTBEPXAEHUA U UCNOMb30BaHMA B paboTe OCyLUECTBISAETCH MCMOMHEHWE CXEMbl B LIBETHOM BuAEe Ha
6GyMa)kHOM HOcuTENE NPy NOMOLLUY CPEACTB KOMMPOBANbHOW TEXHUKU.

4.1.3 [nsa HarnsaHoCcTM M yaobcTBa Nonb30BaHUS [OMYCKAETCS BbINOMHEHUE CXeMbl HA BGymMakHOM
HOCUTENE Ha HECKOJNbKUX nuctax oaHoro c¢opmara. Mpu 9TOM Kaaasa cxema Ha OyMaXKHOM Hocutene
DOIKHA ObITb 0POpPMIEHA KaK CAMOCTOATENbHBIN JOKYMEHT.

[Ans HopManbHbLIX CXEM ANEKTPUYECKMX COEMHEHUIA U BPEMEHHBIX HOPMASbLHBIX CXEM 3MNEKTPUYECKUX
COEIMHEHUI Ha OTAEeNbHbIX NUCTaxX JAOMNYyCKaeTcs BbLINOMHATL CXeMbl CODOCTBEHHBLIX HYXA OOBLEKTOB
ANEKTPO3HEPreTUKN.

Mpu BbINyCkE CXeMbl HA OYMa>KHOM HOCWUTENE Ha HECKOJIbKUX NUCTax B OCHOBHOM HAAMUCU Kpome
HauMEHOBaHUSI CXeMbl [OMDKHO OblTb YyKa3aHO Ha3BaHMe COOTBETCTBYIOLUEH u4actn obbekTa
ANEKTPOIHEPTrETUKM.

4.2 dopmartbl

421 dopmatbl NMCTOB CxeM Heobxoaumo BbIOMpaTb B COOTBETCTBMM C  TpeboBaHUsAMM,
ycTaHoBneHHbiMu B TOCT 2.301, npu 3TOM OCHOBHble opmaTbl AOIDKHbI ObiTb MPeAnOYTUTENbHbI
DOMONHUTENbHbIM.

Mpu BbIOOpE (hbopMaTOB CrieyeT yYnTbIBaTb:

- 06BbEM U CNOXHOCTL 0TOOpaXkaemoi uHopmaLuu;

- HeoOxoaumylo CTeneHb AeTanu3auuu;
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- YCNOBUA XpaHeHusa u obpalieHns cxem;

- BO3MOXHOCTb 06paboTKM CXem CpefAcTBaMW BbIYNCNTENBHON TEXHUKMN.

BbibpaHHbIi (hopmaTt fosmkeH obecneyvBaTb KOMMNaKTHOE BbINO/IHEHWE CXeMbl, He Hapywas ee
HarnAgHoOCTU M yao6cTBa N0b30BaHUSA.

4.2.2 B npaBom HWXHEM Yray cxembl [OJ/KHa pacnofnaraTbCsA OCHOBHaa Hagnucb. [lopagok
BbINO/IHEHNS OCHOBHOI HagnNucu AN HOPMasbHOW CXeMbl 3/1EKTPUYECKUX COEeAWHEHUA W BPEMEHHO
HOpPMasibHOW CXeMbl 3/1IeKTPUYECKNX COeAMHEHWI, a Takke nopsafoK ee 3anofIHeHUs TMpuBefeH B
npunoxeHun A.

4.3 TlocTpoeHue

43.1 Cxema BbINonHsAeTcs 6e3 cobnwogeHns wmacwraba, [felicTBUTENIbHOE MNPOCTPaHCTBEHHOE
pacnonoxeHne QYyHKLNOHaNbHbIX YacTeil He YUYUTbIBAKT WAN YUUTbIBAKOT MPUONXKEHHO, ecnn ANS HUX
OTCYTCTBYIOT OTAE/bHbIE YKa3aHus.

4.3.2 YIO 3nemMeHTOB W COefVMHAOLWMNE UX JINHUN 31EKTPUYECKOW CBA3W criefyeT pacnonaratb Ha
cxeme TakmMm obpa3om, 4To6bl o6ecneymBaTb Haunyyliee npeacraBieHne 0 CTPYKType U B3auMOLencTBun
hYHKLMOHANMbHbIX YacTel.

4.3.3 PaccTtosHue (nNpocBeT) Mexay ABYMSA cCoOCeAHUMU NuHuaMu YIO [o/mKHO 6biTb He MeHee
NOMOBUWHbI Wara MOAY/IbHOW CeTKH.

PaccTosiHue mexay cocefHMMW napanfenbHbIMU VUHUSAMU 3M1EKTPUYECKON CBA3WM [O0/HKHO ObiTb He
MeHee [BYyX LllaroB MOAY/IbHOW ceTkn. PaccTosiHne mexpay oTthenbHbiMun YITO AO/XKHO 6bITb HE MeHee
OfHOTO Lara MoAynbHOU ceTku.

PaccTosHve mexay TekcToBbIMY Hagnncsimu 1 YO AoMKHO ObiTb HE MEHee O4HOr0 Lwara MoAy/bHOW CeTKM.

4.4 Tpadmuyeckne 0603Ha4EHNS

441 Tlpu BbINOJHEHUN cCXeM npumeHsaT YO anemeHToB, npuBefeHHble B Tabnuue bB.1
(npunoxeHue b), a Takxxe NOCTPOEHHbIE HA UX OCHOBE.

Mpn Heo6xoAMMOCTU AonyckaeTcs MNPUMeHATb HecTaHgapTusoBaHHble YIO. [lpu npuMeHeHun
HecTaHAapTu3oBaHHbIX YO Ha cxemMe Heo6X0AMMO NPUBECTU COOTBETCTBYIOLNE NOSACHEHUSA.

4.4.2 Ha opHoli cxeme cnegyeT nNpuMeHATb OAWH BblObpaHHbIi BapuaHT YO, gna KoOToporo
YCTAHOB/IEHO HECKO/IbKO AOMYyCTUMbIX (a/ibTePHaTUBHbLIX) BapUaHTOB BbINOJIHEHUA, pasnyalLwuxcs
reomeTpuyeckoii (GopMoit unu cTeneHblo fetanusaymm.

YIrO 2anemMeHTOB CcXeMbl Heo6xoAumo u3o6paxaTb YNPOWEHHbIM OAHOMIMHEWHBIM CNOCO60M
noctpoeHus, ecnu A5 YFO KOHKPETHbIX 3/IEMEHTOB CXeMbl OTCYTCTBYIOT CleLunasibHble yKa3aHus.

4.4.3 YI'O 3anemMeHTOB CXeMbl HE06X0ANMO n3obpaxarb B pasMepax, YCTaAHOB/IEHHbIX B NPUNOXeHUN b.

YrO, COOTHOLWeEHNA pa3mMepoB, KOTOPbIX NPMBEAEHbl HA MOAY/bHOW CeTke, AO/DKHbl N306paxaTbCs B
pasmepax, onpegensemMblx N0 BepTUKaAN U FOPU3OHTaNN KOJIMYECTBOM LUAroB MOAY/bHOWN ceTku. Mpu aTom
war MOAyNbHOW CeTKU AN KaXLO0N CXeMbl MOXeT 6biTb M06bIM, HO OAWHAKOBbLIM AN BCEX 3/1EMEHTOB
CXeMbl U YCTPONCTB AAaHHO HOPMAasilbHON CXEeMbI.

Pasmepbl YIO, a Takxe TONWWUHbI IMHUIA [O0MKHbI 6bITb O4MHAKOBbIMW HA OAHON CXeMme.

4.4.4 YTO cnepyeT BbIMOAHATb JIMHUAMU TOW Xe TOMLWWUHBI, YTO U IMHUN 3M1EKTPUYECKOW CBA3U, ecrn
ONA HUX OTCYTCTBYIOT OTAE/IbHbIE yKa3aHus.

4.45 YIO 371eMeHTOB CXeMbl [AO/DKHbI M306paxaTbCsA B MOMOXEHWW, B KOTOPbIX OHW MpuUBEfEHbl B
NpuAoOXeHUn B, WM NOBEpPHYTbIMK Ha Yron, KpaTHbIn 90°, ecnm OTCYTCTBYHOT cneunasbHble yKkasaHus.

[Jonyckaetca YO nsobpaxaTb 3epKkasibHO NMOBEPHYTbIM, €C/IM OTCYTCTBYIOT CreLumnasnbHble yKaszaHus.

Ecnu npu nosopoTe wan 3epkasibHOM un306paxeHun YIO MOXeT HapywuTtbCa CMbICA WK
yao6ountaemoctb 0603HaYeHWUs, TO Takme 0603HAYeHUA [O0/KHbl ObiTb W306paXKeHbl B MOJSIOXKEHUU, B
KOTOPbIX OHW NpUBEAEHbl B NpUIoXeHun b.

45 JIMHWM 3NeKTPUYECKOli CBA3M

4.5.1 JINHUN 3NM1EeKTPUYECKOW CBA3WN AO/KHbI BbINONAHATHCA TOAWMHON oT 0,2 Ao 1,0 MM B 3aBUCMMOCTH
oT chopmaToB u pazMepoB YIO. PekomeHayemas TonwmHa nuHuin - ot 0,3 go 0,4 mm.

4.5.2 JINHUM 3NEeKTPUYECKOW CBA3U LO/IKHbI COCTOATb M3 TOPU30OHTA/IbHbIX U BEPTUKA/IbHbIX OTPE3KOB U
MMeTb HaMMeHblUee YNC0 U3/IOMOB U B3aWMHbIX NepeceyeHunii.

4.5.3 MNepeceyeHne NMHUIA INeKTPUYECKOW CBA3M fonyckaetcss o603HayaTb cneumanbHbiMm YFO (cMm.
pucyHok 1).



FOCT P 56303—2014

4.5.4 OTBeTB/IEHUS NIMHUN INEKTPUYECKOI CBA3N AO/KHbI 0603HAYATLCSH TOUKAMU.
NInHnio anekTpuyeckoli CBA3M C OAHWM OTBETBNEHWEM ponyckaeTcsi m3obpaxaTb 6e3 Touku (cm.
PUCYHOK 2).

PucyHok 2

455 OTBETB/IEHUSA NIMHWIA 3NEKTPUYECKOM CBA3N AoNnyckaeTcs usobpaxaTb MpyM NOMOLWM M3ioMa nojg
yrnom 45° (cMm. pucyHok 3).

L

PucyHok 3

4.5.6 Mpn n306pakeHnn OTBETB/IEHUI 3/IEKTPUYECKON CBSA3M He [AONycKaeTcs B KavyecTBe Touyek
OTBETBMIEHUA UCNOMb30BaTb 31eMeHTbl YO, umelowme Bug TOYEK, M3/IOMOB, NepeceyvyeHnid, WTPUXOB U T.4.
(cm. pucyHok 4).

4.5.7 JINHUM  3NeKTPUYeCKoil CBA3WM [0/DKHbI OblTb NOKa3aHbl, kak MNpaBWI0, MNOMHOCTbI. JIMHUK
3NEeKTPUYECKON CBA3U, €C/AM OHM 3aTPYAHAIT 4YTeHWe CcXeMmbl, fJonyckaetcs o6pbiBaTb. O6pbIBbI AVHWIA
9/1eKTPUYECKO CBA3M 3akaHuymBawTcsa cTpenkamu. OKOMNO CTPesiok [AO/KHbl - yKasbiBaTbCA MecTa
NOAKTOYEHNS NPepBaHHbIX TMHUA.

4.6 TekcToBas UHopMaLms

4.6.1 K TekcToBOli MHoOpMaLun (Hagnucam), ykasbiBaeMoli Ha CXemax, OTHOCATCS:

- AucneTyepckMe HAaMMEHOBaHUS 3/1EMEHTOB CXEMbI;

- TexXHW4Yeckue faHHble 3/IEMEHTOB CXEMbI.

4.6.2 Hagnucu ykasbiBaloT M60 okono YO anemMeHTa cxeMbl (MO BO3MOXHOCTW crnpaBa Uau CBepxy),
nn6o Ha cBO6GOAHOM MecTe CXeMbl.

Hagnucn cnepyetr opueHTuMpoBaTb rOpuM3OHTanbHO. [pu  60nbWOKW NAOTHOCTM  fJonyckaeTtcs
BepTuKasbHaa OpueHTauua HeKoTopbix Hagnucei. lpu BepTMKanbHOW OpueHTauuu Haanucb cnegyeTt
BbINOMIHATL CHU3Y BBEPX.

4.6.3 B Hagnucax, He OTHOCALWLMXCHA K AUCMEeTYEePCKUM HaWMeHOBaHWSAM, He AOJ/KHbl NMPUMEHATLCH
COKpaleHNs cnoB, 3a UCKIIYEHNEM OOLLENPUHATBIX.

4.6.4 Hagnucu cnegyet BbINMOMHATL wpudtom Arial yepHoro ugeta. pu OTCYTCTBMU B NCNOJIb3yeMOM
rpacdmyeckom pegakTope wpudTta Arial, gonyckaetcs Mcnonb3oBaTb APYroi WpPUAT, MakCUMManbHO CXOXWi
C HMM NO rapHWType W HauyepTaHuio. Mpn HeobXoAMMOCTW, AONyCKaeTCA BblAe/leHMe TekcTa Hagnucei
napameTpamMu wpudTa - BbicOTa U TOAWMHA (OObIYHBIA 1N MOAYXWUPHbIRA).

BbicoTy wpudta TekcTa Hagnucei cnefyet BblGUpaTb UCXOAS M3 yCNOBUA - He MeHee 1,5 mm npu
MCMO/IHEHNN CXEMbl Ha ByMaXHOM HocuTene.
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5 lMpaBuna BbINO/IHEHUA CXEM

5.1 Ha cxemMe p[o/KHbl 6bITb M306paxeHbl YIO chnegywwmx 3/E€MEHTOB CXEMbl W JIMHUK
3/1EKTPUYECKUX CBSAZEl MexXay HUM:

reHepaTopbl, CUHXPOHHbIE KOMMeHcaTophl;

aBToTpaHcopmMaTopbl, TpaHcopmaTopbl (B TOM 4uc/e pe3epBHble asbl, TpaHcopmaTopsbl
COBCTBEHHbIX HYXA), JfIMHelHble perynnpoBoYHble TpaHcdopMaTopbl, TpaHcopmaTopbl HanpsXeHUs
n3MepuTesibHble, BbIHOCHbIE TPaHC(OPMAaTopbl TOKa, KaTyLIKNU UHAYKTUBHOCTW U T. 4.;

peakTopbl LYHTUPYOLWMNE, peakTopbl TOKOOrpaHWuuBallme, peakTopbl Ayroracsuine, 6artapeu
KOHL,EeHCATOPOB, OrpaHUYMTENN NepeHanpsXXeHnn, paspagHuKK;

cucTembl (CO0pHbIX) WKUH (paboune, 06X0AHbIE), CEKLUUN (CUCTEM COOPHbLIX) LUUH, 3@ UCKIOYEeHnEeM
wuH 0,4 kB 1 HuKe, Heo6XOAMMOCTb M3006PaXEeHWss KOTOPbIX oOnpegenseTca 3Kcnayatupytouiei
opraHusauymuei;

KOMMYTaLOHHble YCTPOCTBA: Bblk/lOYaTen, pasbeAnHNTeNn, OTAeIMTeNn, KopoTko3ambikaTenu,
3asemnsouLme pasbefuHUTENN, NpefoxpaHnTenu;

yyacTkm /1M B npegenax o6bekTa 3N1€KTPOIHEPreTUKM;

o6opygposaHue J19MM, npucoeanHeHHoe (B TOM uyucie 6e3 KOMMYTauWOHHbIX annapartos) K JIMHAW

afiekTponepefadyn B npegenax obObekTa  3/IEKTPO3HEpPreTvkn  (BbICOKOYACTOTHble  3arpajuTtenu,
KOHAEHcaTopbl CBA3N U T. M.);

o6opyfoBaHue CxeM NnaBku rononeaa;
WHBEPTOP-BbINPAMUTENbL Nepefayn (BCTaBKM) NOCTOSIHHOIO TOKa.

5.2 BsaumHOe pacnosoxeHune pacnpefennTesibHbIX YCTPONCTB BbICWIEr0 W CPeAHero Kaaccos
HanpsHKeHWs Ha Cxeme, Kak npaBufo, AO/KHO COOTBETCTBOBATb WX AEWCTBUTENIbHOMY pa3MeLLeHuto Ha
06beKkTe 3/1EKTPOIHEPreTUKN (CornacHo BUay CBEpPXY).

Mpachuyeckoe un3o6paxeHne pacnpefeniMTenbHOr0 YCTPOCTBA BbICWIEro kKiacca HanpsXeHus
cnepyeT pacnofiaraTb B BEPXHEN W, Kak NpaBuio, NEBOI YaCTU CXEMbI.

UepegoBaHne s4Yeek pacnpefennTenbHOrO YCTPOiCTBA Ha CXeme [O/KHO COOTBETCTBOBATb UX
felicTBUTeNIbHOMY pa3MeLleHnio Ha 06bekTe 3/1eKTPOIHEPTeTHKH.

5.3 YO 3N1€eMEHTOB CXEeMbl W JIMHUW 3NEKTPUYECKON CBA3U MEXAY HUMW AOSKHbI BbINOHATLCS
LiBETOM, COOTBETCTBYIOLMM Kaccy HanpskeHus, Ha KOTOpoM pab6oTaeT cOOTBeTCTBYylLlee obopyfoBaHue
06beKkTa 3N1eKTpo3HepreTukn (cMm. Tabnauubl 1,2).

Ta6nuya 1- LIBeTOBOE UCMOSIHEHNE KIACCOB HaNpsHKeHUs

CnekTpanbHble
Knacc HanpsixeHus HavmeHoBaHue LBeTa cocTaBfstoLLMe LBETA Mpumep useTa
(uBeToBas mopgenb RGB)
1150 kB CupeHeBblii 205:138:255
800 kB .
TeMHO-CUHUI 0:0:168

750 kB
500 kB KpacHblit 213:0:0
400 kB OpaHxeBblit 255:100:30
330 kB 3eneHblii 0:170:0
220 kB XenTto-3eneHsbli 181:181:0
150 kB Xaku 170:150:0
110 kB Fony6oi 0:153:255
60 kB JNinnosbliii 255:51:204
35 kB KopuyHeBblii 102:51:0
20 kB o an.
15 kB Apko-dhnoneTossblii 160:32:240
10 kB duroneToBbIi 102:0:204
6 «B TeMHO-3e/eHbl i 0:102:0
3 kB

Hke 3 kB Cepblii 127:127:127
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Ta6nuuya 2 - LiBeToBOe UCNONHEHUE K/1AacCOB

Knacc HanpsxeHusa

HanmeHoBaHue LBeTa

reHepaTopHOro HanpsHxeHus
CnekTpasibHble
cocTaBnsLme LuseTa
(useToBas mogenb RGB)

Mpumep useta

27 kB KopuuHeBblii 102:51:0
24 kB

21 kB

20 kB OpaHxeBblii 255:100:30
18 kB
15,75 kB o 2q-
13.8 kB Jlnnosbii 255:51:204
10,5 kB drnoneToBbIi 102:0:204
6,3 kKB < . .
315 kB TeMHO-3eneHbIi 0:102:0

Huxe 3,15 kB Cepblii 127:127:127

5.4 TpeboBaHUs K BbIMNOSHEHUIO OTAEbHLIX YTO 3/1eMEHTOB CXeMbl

5.4.1 YO N3M pgonxHbl oTo6paxaTbCa YTOALWEHHbIMU JIMHUAMWU 3/1€KTPUYECKOl CBA3M (4BYKpaTHoe
unn 6onbliee yBesMYeHWEe TOMLWMHbI MO OTHOLWEHUID K JIMHUAM, KOTOPbIMWU BbiNOAHAKTCA YO anemMeHTOB
CcXeMmbl).

5.4.2 He ponyckaetcAa nosopaumBaTtb W OTO6GpaxaTb 3epkarbHO Ha HopmasbHoON cxeme YIO
reHepaTopoB, aBToTpaHcopmMaTopoB, TpaHcopMaTopoB (KpoMe TpaHCOopMaToOpPOB COOCTBEHHbIX HYX[).

5.4.3 BO3MOXHOCTb perynnpoBaHusi Ha o60pyfoBaHMM HeobXxoAMMO oToGpaxaTb CTPesikoli YepHOoro
yBeTa B cootBeTcTBUM ¢ TOCT 2.721 (CM. PUCYHOK 5).

PucyHok 5

5.4.4 OTBOA, CBA3M OOMOTKM CpeAHEero HanpshkeHuss aBTOTpaHCcopmMaTopoB AOMNYCTMMO M306paxaTb
KaK CO CTOPOHbI KacaHusi Ayru, Tak u ¢ NPOTUBOMOJIOXHOM CTOPOHbI (CM. PUCYHOK 6).
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Kaxpas o6moTka aBTOTpaHcopmartopa W TpaHcdopmaTtopa fAo/KHa BbINOMHATHCA  LBETOM
COOTBETCTBYIOLWMM KIaccy HanpsXXeHus, Ha KOTOpbli OHa BbINO/IHEHA (CM. PUCYHOK 7).

PucyHok 7

Cnocobbl coegnHeHns 0OMOTOK AO/KHbI 0TOGpaXaTbCA CMMBOMAMM YEPHOrO LBeTa BHYTPM 06MOTOK
B cooTBeTcTBUM € TOCT 2.721 (CM. pUCYHOK 8).

PucyHok 8

5.4.5 YrO cuctem, cekunit (C60pPHbIX) LIKMH JOJKHbI 3a/7MBaTbCS LBETOM, COOTBETCTBYHOLIUM Kiiaccy
HanpsXeHWsl, Ha KOTOPbIi OHW BbIMOJTHEHBI.

TOUKM 3NEKTPUYECKOTO COeAuHEeHUA ANA 0603HayeHuMs OTBOAOB (OTnaek) OT LWWHbI

HeobxoanuMo
BbIMOIHATHL 3a/IMBKOI 6enoro useta (CM. pucyHok 9).

g 111111

PucyHok 9

He gonyckaeTtcs Ha cxeme nepeceyeHuii YO 3/1eKTPUUYECKM HECOEANHEHHBIX B MECTE NEPECEUEHUS LUMH.

5.4.6 JelicTBUTENbHbIE TMOMOXEHUS KOMMYTAUWOHHBIX YCTPOWCTB [O/KHbI 0603HAYaTbCS LBETOM,
COOTBETCTBYIOLLUM K/acCy HanpsbKeHUsi, Ha KOTOpoM paboTaeT KOMMYyTauUWOHHOe ycTpoicTBo. [ns
Harns4HOCTU AeiCTBUTENbHbIE MOJIOXEHUS KOMMYTALMOHHBIX YCTPOUCTB AonyckaeTcs 0603HayYaTb YepHbIM
UBETOM W (WNM) YTOJEHHbIMW NUHUAMKU (4BYKPATHOE WAM TPEXKpPaTHOe YBEeNWYeHWe TOJILWHBI

no
OTHOLUEHWIO K IMHUAM, KOTOPbIMU BbINOAHANTCA YO 3/1eMeHTOB cXeMbl) (CM. pucyHok 10).
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5.5 TpeboBaHMs K BbINO/IHEHUIO HAAMUCEN

5.5.1 Ha cxemax JO/IXHbl ObITb yKka3aHbl AUCNEeTYEpPCKME HaMMeHoBaHWSA Bcero obopyposaHus, YO
KOTOpPOro n3obpaxeHbl Ha cxeme, a Takke Bcex /1AM, oTXxoA4AaWwmnX OT 06beKTa 3N1EeKTPOIHEPTETUKN.

5.5.2 Ha cxeme [0/KHbl yKa3biBaTbCA cnegylolime TeXHnyeckne xapakTepuctukn o60pyfoBaHns:

- [ONA reHepaTopoB - aKTUBHasA MOLHOCTL, B MBT;

- Ana TpaHcdhopmaTopoB W aBTOTpaHcOpMaTopoB - MOMAHas MouwHocTb, B MBA unn kBA pnsa
TpaHcopMaToOpoB M aBTOTPaHCOPMaTOpPOB MOLWHOCTbIO MeHee 1 MBA,;

- ANA CUHXPOHHBIX KOMNEHCATOPOB, 6aTapeli KOHAEHCATOPOB, PeakTOPOB - peakTWBHAs MOLLHOCTb, B MBap;

-y NpucoeavHEHNN pe3epBHbIX SYEEeK - HOMepa 3TUX SYEeK.

6 lMopsapokK cornacoBaHUs N YTBEPXKAEHUS CXEM

6.1 HopmanbHasi cxema 3/IeKTPUYECKUX CcOoeAnHeHWli 06bekTa 3NEKTPOIHEPreTUKN  [0JIKHA
paspabaTtbiBaTbCA (NepecMatpumBaThbCsl) U YTBEPXAaTbCs €ro COG6CTBEHHUKOM WM  WHbIM  3aKOHHbLIM
BnajesibLeM exerofHo, a Takke npu:

- PEKOHCTPYKLMMK (TEXHUYECKOM NEPEBOOPYXEHUMN, MOLEPHM3ALUN) pacnpesennTenbHbIX YCTPOWCTB;

- BBOAe B 3KcnnyaTauuio (BblBOAE W3 3KCnayatauuun) 3N1eKTPOTEXHUYECKOTO WM 3HEePreTuyeckoro
obopypoBaHus;

- U3MEHEHUM  AUCNeTYEepPCKUX HaMMeHOBaHWi  3N1EeKTPOTEXHMYECKOTO WU 3HEepreTM4yeckoro
ob6opynoBaHua 06bekTa 3N1EKTPOIHEPreTUKU;

- MPU Ha/IMYMU MHbIX OCHOBaHWIA, TPebYyWMUX pa3paboTkyn HOBOW HOPMasIbHOW CXEeMbl 3/IEKTPUYECKUX
coefiHeHUn o6bekTa 3NIEKTPOIHEPTeTHKN.

6.2 Cpok feilicTBMS HOpMasibHOW CXeMbl 3/1IeKTPUYECKUX COeAWHEeHWA - oAWH rog C  Aatbl  ee
yTBEPXAEHUS.

CpoK aeiicTBusi BpeMeHHOW HOpManbHOW CXeMbl 3N1eKTPUYECKUX COeANHEHUI f0/IKEH GbiTb OrpaHuyeH
nepMoaoM COOTBETCTBYHOLWEro 3Tana CcTpouTenbcTBa (PEKOHCTPYKLUM, MOAEPHU3aLnK, TEeXHUYecKoro
nepeBoOpPYXeHUs1) 06beKTA 3NEKTPO3IHepreTukn (Ho He 6onee 1 KaneHAapHOro roaa).

6.3 HopMasnbHble CXeMbl 3/IeKTPUYECKMX COEAWHEHUA W BpeMeHHble HOpMasbHble CXEeMbl
3N1EeKTPUYECKNX COEAVMHEHUIA [O0/KHbI COrNacoBbIBATLCA AUCMNETYEPCKUMU LEHTpaMu, B AUCNETYEPCKOM
ynpaBfieHUun uau BeAeHUN KOTOPbIX HaxoauTcs o60pyAoBaHne 06bekTa 3NeKTPO3IHEPreTUKN.
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MpunoxeHve A
(obsizaTensHoe)

MopsapoK BbINO/THEHNUA OCHOBHOW HagMnMCKM HOPMasibHOW (BPEMEHHO HOPMasbHO)
CXeMbl 3/IEKTPUYECKNX COEOUNHEHNI 06 bEKTA 3/1IEKTPOIHEPIeTUKN

OCHOBHasi  Hajnucb AOJIXKHA pacnosiaraTbCA B NPaBOM HWXHEM YI/ly HOPMasibHOW (BPEMEeHHOI

HOpPMasibHOM) CXeMbl 3N1EKTPUYECKNX COELNHEHWNIA.
CogepxaHue, pacrnofioxeHne U pasmepbl OCHOBHOIW Hagnucu, a Takke pasmepsbl
HOpMasbHbIX CXEMax 3/1EeKTPUYECKUX COefUHEHMWI [OMXHbI COOTBETCTBOBATbL (hopme, NpencTaBfieHHON Ha

paMoK Ha

pucyHke A.l.

PucyHok Al - ®opma

B rpadhax ocHoBHOW Hapgnucu (Homepa rpac Ha dopmax nokasaHbl B KPYr/bIX CKO6Kax) A0/KHbI
yKa3biBaTbCA 3HAY€HWss COOTBETCTBYIOLMX PEKBU3UTOB WM aTtpubyToB. 3HAYeHWA BbINOSIHAKT WPUDTOM

Arial yepHoro useTa.
HomeHknaTypa pekBuM3MTOB WM aTpPUOYTOB OCHOBHOI HaAMMCU HOPMasbHOlM (BPEMEHHON HOpMasibHOM)

CXEeMbl 3/TEKTPUYECKUX COE,CI,VIHeHI/IVI, a TakXxe UX 3Ha4yeHusa OO0J/DKHbl COOTBETCTBOBATb YKa3aHHbIM B Taﬁfll/ll_l,e A.l.
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Tabnuuya A1

Peksun3 ATpHGyT HaumMeHoBaHue pekBnanTa unv atpubyTa (nonei OBA3aTENBHOCTL Homep
uT pekBu3uTa unu atpubyrta) rpadsbl
1 HavmeHoBaHue cxembl °
MCMEeTYEPCKOEe HaMMEHOBaHNE 00bekTa
11 | B p . Mpaca 1
BNEKTPOIHEPreTUKN
OIKHOCTb NMLA, OTBETCTBEHHOTO 3a
1.2 A ua, N o pacpa 2
pa3paboTKy HOPMAarnbHOW CXEMbI
damunusa ¥ MHuUMansl nMua, OTBETCTBEHHOIO
1.3 H Ha, o paca 3
3a pa3paboTKy HOpMarnbHOW CXEMbI
1.4 Hata pa3paboTku HOpPManbHON CXEMbI ° padha 4
Moanuck nuua, OTBETCTBEHHOrO 3a pa3paboTk
15 4 iua, pasp. y o paca 5
HOPMAaInbHOW CXEMBbI
2 CefieHns 00 yTBEPXKAEHUU JOKYMEHTA °
OIDKHOCTb NULA, yTBEPAMBLUErO HOPMAarbHYHO
21 A ua, yrsepa p y o Fpacha 6
CXEMY
damunusa ¥ nHuUmansl nuua, yTeepamnsLLero
22 H Ha, yTeepa . pacha 7
HOPMAaInbHYIO CXEMY
Moanuck nuua, yTBepAMBLLETO HOPMAIbHYIO
23 i) ua, yteepa p Y o! Mpada 8
CXeMy
2.4 [laTa yTBepxaeHus HopManbHOI CXeMbl o’ Mpacha 9
3 CBejeHunsa 0 cornacoBaHum AOKyMeHTa .
OIDKHOCTU ML, COrNacoBaBLUUX HOPMAarbHYHO
31 | B U pManLHy . Mpacha 10
CXEMY
damMunuu U MHUUMansl nuy, CornacoBasLUMX
3.2 H H. . Mpacpa 11
HOPMAaInbHYI0 CXEMY
Moanucy nuu, cornacoBaBLUMX HOPMAaTbHYIO
3.3 A 4. P y o Mpacha 12
CXEMY
3.4 JlaTbl cOrnacoBaHunst HOPManbHONi CXEMbI o’ Mpadpa 13
4 CseaeHus 06 opraHusaumm
PUpMEHHOE HaMMEeHOBaHUE PUANYECKOro
4.1 P puA o Fpacha 14
nuua
4.2 HaunmeHoBaHue dunuana opuany4eckoro nuua 0 ['pacha 15
5 CBefeHnsa 0 CpoKe AENCTBUSA CXEMBbI .
5.1 ['0f, B TE4EHME KOTOPOro AENCTBYET CXeMa o pacha 16
5.2 [laTta BBOAA B AENCTBUE CXEMbI ° Mpadha 17
YcnoBHble 0603Ha4YeHUs:
® — peKkBU3UT (aTpubyT) 06a3aTENbHBLIN;
o — HeobXoANMOCTb pekBU3UTa (aTpubyTa) ycTaHaBNMBaET pa3paboT4MK CXEMBI.
n ATpunByT 3anonHAeTca Ha OymMaxHOM HocuTene.
2 A'rle6yT AOoNyCKaeTCA 3anoJIHATb Ha 6yMa)KHOM HOCUTeNne, B 3Ha4YeHUN KaneH,qapHon AaTbl rog yKasblBaeTcA
ABYMS nocnegHumu Ludpamu.

10
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MpunoxeHne b
(obs3aTenibHOE)

YcnoBHble rpadmueckue 0603HAYEHNSI 3/IEMEHTOB CXEM
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MpoponxeHne Tabnuuybl b.1

14

32

33

34

35

36

37

38

39

40

41

42

43

44

45

HaunmeHoBaHune

PasbeanHuTeNb (OTKMOUYEH)

3azeMs0WMIA pasbeanHuTeNnb (BKIOUEH)

3asemMnsoWmnin pasbeanHuTesnb (OTKIOYEH)

KopoTko3amblkaTesib (OTKHOUEH)

OTpenuTens (BKOYEH)

OTnenuTenb (OTK/IOYEH)

ABTOMATMYECKWii BbIK/lOYaTENb (BK/IOYEH)

ABTOMAaTMYECKNIA BbiKNtOYaTeNb (OTKIOYEH)

Pe3ucrtop

OrpaHnynTenb NepeHanpsxeHus

Pa3pagHuk

VMickpoBOli MpoOMexXyToK

KoHpeHcaTop

BbICOKOYACTOTHbI 3arpaguTesib IMHUKN 3/1EKTpPONepeaaun

O60o3HaveHne
Popma | dopma
\Y
A
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OkoHuaHve Tabnuubl 6. 1

O603HaveHne
HanmeHoBaHune
dopma | Popma
46 [yroracawuii peaktop
47 TMMpepoxpaHuUTenb NnaBKuii
48 ®dunbTp NpucoeguHeHusn
Pr
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