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1. YCJIOBHBIE OBO3HAYEHUA

ANNC KYD (ACKYD) — aBToMaTu3MpoOBaHHAs CUCTEMa, CO3JIJaHHAs JJIsl JTU-
CTaHIIMOHHOTO cOOpa TaHHBIX KOMMEPUYECKOTO y4YeTa MOTPeOIeHNUS;

ACY TII — aBTomMaTU3UpOBaHHAs CUCTEMA YIPABIEHUS TEXHOJIOTUYECKHUMU
MIPOLIECCAMU;

BJI — Bo3nymHas nuHus;

BJI3 — Bo3nymHas AuHUS 3aeKTponepenayn HanpspkeHuem 6—20 kB, BbIosn-
HsieMasl 3allUIICHHBIMU TPOBOIAMM;

BJIN — Bo3aymiHas JMHUA JIEKTpoIiepenaun Hanpspkenuem 10 1 kB ¢ npu-
Mmenennem CHUII;

BOJIC — BOTOKOHHO-ONITHYECKAS IMHUS CBSI3H,

3PV — 3akpsITO€ pacnepeaenuTeIbHOe YCTPOUCTBO;

KPVY3 — KOMIIJIEKTHOE paclpeelIUTEIHOE YCTPOMCTBO C 3JEra30BOM H301s-
105 (S

JIDII — nuHuA 351eKTponepenayn;

OPY — oTkphITOE pachpeneuTeNbHOE YCTPOMCTBO;

IIC — noxacTanius;

CHII — camoHUCYIIHIT N30JIMPOBAHHBIN TPOBOI;

TII — TpanchopmatopHas noacranmus 6—20 kB;

KTII — xoMmiiexkTHasa TpaHchopMaTopHasi NOICTaHIINS;

YT'O — ycnoBHOe rpaduyeckoe 0003HaUYCHHUE.

2. TEPMUHBbI U ONIPEJEJIEHUS'

Boszoywnasa nunus anekmponepedayu — yCTPOWCTBO AJIS NIEpeIadn 3JIEKTpo-
DHEPrUU IO MPOBOAAM, PACIIOJNOKEHHBIM HA OTKPBITOM BO3JAYX€ M IPUKPEIJICH-
HBIM IIPU MOMOIIX U30JUPYIOIIMX KOHCTPYKIIMK U apMaTyphl K OIopaM, HECYIIIUM
KOHCTPYKIIUSIM, KPOHIITEHHAM M CTOMKaM Ha WHXXEHEPHBIX COOPYKEHHSIX (MO-
CTax, MyTeNpoOBOJAX  T.II.).

3a nauano u xoney BJI (BJI3) mpuHuMaroTcs:

y 3PY — mecTo BbIX0OJa MPOBO/IA U3 ANNIAPATHOTO 3aKUMa, MPUCOEAUHIEMOTO
K IPOXOJTHOMY HU30JISTOPY;

y OPY ¢ nuMHEWHBIMU MOpPTAJlaMHM — MECTO BBIXOAA MPOBOJA M3 3aKUMa
HATSHKHOW TUPJISHIBI U30JISITOPOB HAa JINHEMHOM MOpTaJie B CTOpOoHY BJI;

y KTII — mecro kperienust nposoaa k usoisaropy KTII wiu mecto BbIXxoAa
IIPOBOJA U3 aIIapaATHOTO 3aKUMa;

' B moco6uu npuMeHsoTes TepMuHbl cornacio ITOCT 21027-75, TOCT 27.002-2015, TOCT 34.003-90.
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y TII ¢ BBIHOCHBIM pa3beAUHUTEIEM — MECTO BBIXOJA IMPOBOJA U3 aIlapar-
HOT'O 3aKUMa, IPUCOEUHSAEMOI0 K Pa3beIUMHUTEIIO.

Camonecywuti u301UpPOBAHHbIL NPOBOO — CKPYUYECHHBIE B XKT'YT M30JUPOBAH-
HBIC JKWJIbI, IPUYEM HECYIAs >KUJIa MOXKET OBbITh KaK M30JIMPOBAHHOM, TaK U He-
M30JIMPOBAHHOW. MexaHndeckass Harpy3ka MOKET BOCIIPUHUMATBCS WIIM HECYIEN
YKUJIOM, WJIM BCEMHU MPOBOJHUKAMU KIYyTa.

AnkepHoui nporem — ydactok BJI Mexay nByms OnumkailliniMu aHKEPHBIMU
OMOpaMH.

lloosecnoti uzonamop — W30IATOP, MPEIHA3HAUYECHHBIH JUIsI TOJBHXKHOTO
KPEIUICHHUS] TOKOBEIYIIUX 3JIEMEHTOB K OMOpaM, HECYIIUM KOHCTPYKLUSIM U pa3-
JUYHBIM 3JIEMEHTaM UHXKCHEPHBIX COOPYKEHUM.

l'upnanoa uzonamopos — yCTPOUCTBO, COCTOSIIEE U3 HECKOJIBKUX IMOJBECHBIX
U30JISITOPOB U JIMHEMHOW apMaTyphl, MOJBUKHO COSTUHEHHBIX MEXKIY COOOM.

LImvipesou uzonamop — N30NATOP, COCTOAIIMN W3 U3OJISIIIUOHHOW JI€TalH,
3aKperIIeMON Ha IITHIPE WIH KPIOKE OTIOPHI.

Tpocosoe kpennenue — yCTPOUCTBO ISl TPUKPETUICHHS TPO303aIUTHBIX TPO-
COB K OIOpE; €CIH B COCTaB TPOCOBOI'O KPEIUIEHUS BXOAUT OJUH WJIM HECKOJBKO
U30JIATOPOB, TO OHO HA3bIBAETCS M30JIUPOBAHHBIM.

Ycunennoe xpennenue mpoBojia ¢ 3alUTHOM 000JOYKON — KPEIUIEHHE IPO-
BOJIa Ha IITBIPEBOM H30JIATOPE WM K THPIISIHIE U30JTOPOB, KOTOPOE HE AOIyC-
KaeT MPOCKaIb3bIBAHUSI MPOBOJIOB IMPU BO3ZHUKHOBEHUH PA3HOCTU TSHXKEHUM B
CMEKHBIX MPOJIETaX B HOPMAJIBLHOM U aBapuitHoM pexxkumax BJI3.

Inscka npo6o0os (TPOCOB) — YCTOMYMBBIC MEPUOIUYECKUE HU3KOYACTOTHBIC
(0,2-2 T'r) konebanus mpoBoja (Tpoca) B MPOJIETE ¢ OJHOCTOPOHHUM HJIM aCHUM-
METPUYHBIM OTJIOKEHUEM TojoJiefa (MOKpOro CHera, M3MOpO3U, CMECH), BbI3bIBA-
€MbI€ BETPOM CKOPOCTBIO 3—25 M/c 1 00pa3ytolye CTOSTYME BOJHBI (MHOTA B CO-
YeTaHUM C OCTYIIMMH) C YKCIIOM TTOJYBOJIH OT OJHOM /10 ABAIIATH U aMILTUTYI0M
0,35 m.

Bubpayus nposooos (TpocoB) — nepuoauyeckue kojiedbanus mporojaa (Tpoca)
B npoJiete ¢ yactorot ot 3 go 150 ', mpoucxoasume B BEPTUKAIBHON MJIOCKO-
CTU MPU BETpEe U OOpa3YIOIIUE CTOSYME BOJIHBI C pa3MaxoM (JIBOMHON aMIUIUTY-
J1011), KOTOPBIMA MOXET MPEBBIIIATH JUAMETP MPOBOAA (Tpoca).

Mazucmpans BJI — y4acTOK JIMHUM OT MUTAIOMEN TpaHCHOPMATOPHON TMO/I-
CTaHIMU 10 KOHIEBOM onopsl. K Mmaructpanu BJI MoryT ObITh IPUCOEIUHEHBI JIU-
HEWHbIC OTBETBJICHUS UM OTBETBJICHUS K BBOY.

Jluneunoe omeemenenue om BJI — y4acTOK JUHUU, IPUCOECTUHEHHON K Maru-
ctpanu BJI, umeromuii 6oee AByX MPOJIETOB.

Omeemenenue om BJI k 6600y — y4acTOK OT ONOPBI MarucTpaau Wi JTUHEH-
HOT'O OTBETBJICHUS JI0 3aKKMMa (M30JISITOpa BBOJIA).



Hopmanvuas cxema asnexkmpuyeckux coeounenuti obvekma 31eKmpodnepee-
MUKYU — CXeMa 3JIEKTPUUIECKUX COCAMHEHUN O0BEKTa ANEKTPOIHEPIEeTUKH, HA KO-
TOPOM BCE KOMMYTAlIMOHHBIE aIllapaThl U 3a3eMJISIOIINE Pa3beAUHUTENIN N300pa-
MKAIOTCSI B MOJIOKEHUHU, COOTBETCTBYIOIIEM HOPMAJILHOMY PEXKUMY pabOThl 00BEK-
Ta AIEKTPOIHEPTETUKHU.

3. TPEBOBAHUA K IPOEKTUPOBAHUIO
BO3IYIIHbIX JIUHUMN IJEKTPOIEPEJAY®

[Ipu npoextupoBanuu BJI Hagnmexut pykoBOACTBOBaThbCs Tul. 2.5 «IIpaBun
YCTPOMCTBA AJIEKTPOYCTAHOBOKY», a TAKKE HOPMATUBHBIMUA U METOAUYECKUMU J10-
KYMEHTaMHU U JUPEKTUBHBIMU JTOKYMEHTAMH MO TEXHUYECKOMY IIEPEBOOPYKEHUIO
Y PEKOHCTPYKIIMH JIEKTPUYECKUX CETEH.

[IpoekTHBIE pelIeHUs], IPUHUMAEMbIE B KOHKPETHBIX ITpoeKTax BJI, momxHbI
OBITh OOOCHOBAHBI.

[Tpu npoextupoBanuu BJI 1omkHbBI ObITH 0OECTIEUEHBI:

— HaJIe)KHAas U KAYECTBEHHAs 1epeiaya JIEKTPOIHEPTUH;

— 3koHOMHUecKas 3phekTuBHOCTH BJI;

— BHEJPEHHUE MPOTrPECCUBHBIX MPOEKTHBIX PEIIEHUH, 00ECeUnBaONIMX CHH-
YKEHUE PECYPCHBIX, TPYAOBBIX U KallUTAIBHBIX 3aTPaT IPU CTPOUTEIBCTBE U IKC-
IJTyaTanuu;

— BHEAPEHHUE NPOrPECCHUBHBIX TEXHOJIOTMI CTPOUTEIBHBIX M MOHTaXHBIX
paborT;

— ONTUMAJIBHOE HCIIOIB30BAHNUE 3EMJIH, a TAKXKE JIECHBIX YTOJUH, T.€. IPUMeE-
HEHUE KOHCTPYKLMH U NMPOEKTHBIX PEIICHUN, TPEOYIOUX MNP MPOUYUX PABHBIX
YCIIOBHSIX HAUMEHBUIETO OTUYXACHHUS 3€MJIM B IIOCTOSIHHOE M BPEMEHHOE I10JIb30-
BaHME U HaMMEHbILIEH JIOIIAU BIPYOKH Jieca;

— co0uroieHre TpeOOBAaHUM PKOJOTUYECKON O€30MaCHOCTH U OXPaHbl OKPY-
JKAIOIIEH CPEIbI;

— PEMOHTONPUTOAHOCTD BCEX MTPUMEHSAEMBIX KOHCTPYKLN;

— TIepe/IOBbIE€ METObI AKCIUTyaTalluK, YA00HbIE U O€301acHbI€ YCIOBUS TPY-
J1a, BO3MO>KHOCTb MTPOBEACHUS pEMOHTHBIX padoT Ha BJI mox HanpsikeHuem;

— BBINIOJIHEHHE TPeOOBaHUH 3aJlaHMs HA MPOEKTUPOBAHUE U YCIOBUM JOTOBO-
pa Ha MPOU3BOJCTBO MPOEKTHO-U3bICKATEILCKUX Pa0OT.

* JlanHOE TI0COOKE He PACTIPOCTPAHACTCS HA MEKTPHUECKUE BO3IYIIHbIE IMHUH, COOPYKEHHE KOTOPBIX
OTIpEIETISETCS CIEITUAIEHBIMU TIPABIJIAMH, HOPMaMHE U TTOCTAHOBICHUSAMH (KOHTAKTHEBIE CETH JJIEKTPH-
(UIMPOBaHHBIX KEIE3HBIX AOPOT, TpaMBasi, TpoiuieioOyca; BJI s sanexTpocHaOXeHHs CUTHATN3AIUH,
IeHTpaIn3aIiy u 0710kupoBky; BJI HanpsokenneM 6—35 kB, CMOHTHpPOBAaHHBIE HAa OTIOPaX KOHTAKTHOM
CeTH, U T.IL.).



Bo3nyuiHele JIMHAK 3J€KTpoNepeNadd AODKHBI pa3MEIaTbesl TakK, 4YTOOBI
ONOpPBI HE 3aropa)kMBaJI BXOJbI B 31aHUSA U BBE3bl BO ABOPHI U HE 3aTPYIHSUIN
JIBW)KCHUE TPaHCIIOPTAa M IEmexonoB. B Mecrax, rae mMeeTcs: OIacHOCTh Hae3na
TpaHcnopTa (y BbE3/I0B BO JIBOPBI, BOJIM3U CHE3OB C JOPOT, IMIPHU MEepecedeHUn
JIOpOT), OMOPBI JTOJDKHBI OBITH 3alllMIEHBI OT Haesna (Hampumep, OTOOWHBIMU
TymMOamHm).

[Ipu HeoOxomumocTu coopyXeHusi HOBbBIX BJI, mpoxoasmmx B OJHOM
HalpaBJICHUU C CYHICCTBYIOIIMMH, JIODKHO OBITh MPUBEAECHO TEXHUKO-
HKOHOMHYECKOE OOOCHOBAaHUE I€eCOO00Pa3HOCTH HOBOTO CTPOMUTENBCTBA TIO
CPAaBHEHUIO C YBEIMYEHHEM MPOIYCKHON crocoOHOCTH cymiecTBytomux BJI ¢ mo-
MOIIBIO PA3IMYHBIX TEXHUYECKUX CPEACTB (TIepeBo Ha O0siee BRICOKOE HAIpsKe-
HUE, YBEJIINYEHUE CEUECHUS IIPOBOOB H JIp.).

[Tpu nmpoexktupoBanuu BJI pexomeHayeTcss NpUMEHATh CTaHAAPTHOE 000pY-
JIOBaHWE U MaTepualibl U YHU(PUIUPOBAHHBIE WM TUIIOBbIE KOHCTPYKLUHU OIOP,
(yHIAMEHTOB U JIPYTUX 3JEMEHTOB JMHUH, MTPOIIEAIINE BCe TpeOyeMble UCIIbITa-
HUS U TOJOXKUTEIBHO 3apeKOMEH0BaBIIME ceOsl B 3kcruryaTauuu. Crenyer pac-
CMaTpHBAaTh 11€JIeCO00PA3HOCTh UCIOJIb30BAHUSI HOBBIX MPOTPECCUBHBIX TEXHUYE-
CKUX pelIeHUH, 000py10BaHusl, KOHCTPYKIUI U MaTepualioB, IPUMEHEHHE KOTO-
PBIX HOATBEPKIACHO NPAKTUKON, a IIPU UX HAXOXKIACHHUH B IIPOLECCE OCBOCHUS WU
HKCIIEPUMEHTAJILHON MPOBEPKU — II€JI€CO00PA3HOCTh MX YCTAHOBKM B OIBITHO-
IIPOMBILIUICHHYIO JKCIUTyaTanuio. [Ipy nmprMeHEeHnn HOBBIX MAaTEpHUAIOB M KOH-
CTPYKLUHU 371eMeHTOB BJI 1 Ipyrux HOBBIX TEXHUYECKUX PELICHUN TOJIKHBI IIPO-
BOJIUTBHCA UX UCIIBITAHUS U IIPUEMKA.

st cuctem mepenaun MH(GOpMAIUK, PENICHHON 3aIUThl U MPOTHUBOABAPHIA-
Hoil aBTomatuku, ACY TII u AUMC KY3 npu npoexkrupoBanuu BJI Heooxoanmo
IIpEAyCMaTPUBATh BBICOKOYACTOTHBIE KAaHANbl II0 IMPOBOJAM M IPOBOISIIMM
IpO303alIUTHBIM TPOCAM, ONITUYECKUE KaOelln CBA3H, pa3MellaeMble Ha dJIEMEHTax
BJI, unu apyrue Buabl CBSI3HU.

[Ipn nmpoxoxaennn BJI mo HaceneHHOM MECTHOCTH YTOJI NEPECEUYEHUS C
ynuaMu (mpoesnamu) He Hopmupyetcs. [Ipu npoxoxxnennu BJI BAOJb yaulibl
JOIYCKAETCs PACTIOJIOKEHUE ITPOBOAOB HaJ MPOE3KEN YACTHIO.

JIns mpenoTBpallleHus] BBIHYXKIEHHBIX HAe3[0B TPAHCIIOPTHBIX CPEACTB Ha
onopsl BJI, yctaHaBnuBaemsle B Ipefenax rOpOACKUX M CENbCKUX YJIHIL U JOPOT,
UX CJIEyeT OrpaXklaTh B COOTBETCTBUM C TPEOOBAHUSAMH CTPOUTEIBHBIX HOPM H
ITPaBUIL

Kpemienne npoBomoB BJI Ha MITBHIPEBBIX H30IATOpaX TOJDKHO OBITH JBOM-
HbIM. [Ipy nprMeHeHnn NOABECHBIX U MOJIMMEPHBIX U30JIATOPOB KPEIJICHUE MPO-
BOJIOB Ha ITIPOMEXYTOUYHBIX OIOPaX JOJKHO BBINOJIHATHCS IIIyXUMH 3aKUMAMHU.

Kpemnenne npoBonos BJI3 Ha MITEIPEBBIX U30JIATOPAX AOJKHO BBITOIHATHCS
YCUJIEHHBIM C MPUMEHEHUEM CIHUPAJIBbHBIX MPYKUHHBIX BS30K C MOJIMMEPHBIM I10-



KPBITUEM; IPU NPUMEHEHHUH MOIAEPKUBAIOIINX TUPJSHI U30JSTOPOB KPEIUIEHUE
IIPOBOJOB CJIEAYET BBINOIHATH C IIOMOIIBIO TIIYXUX IMOAAEPKUBAIOIINX 3aKUMOB.

Hanmenpmme paccrosius ot nposoaos BJI 1o moBepxHOcTH 3eMau B Hace-
JICHHOW MECTHOCTHU B HOpMAaJIbHOM pexkume padboTsl BJI A0MKHBI MPUHUMATHCS HE
MeHee MPUBEIACHHBIX B Ta0I. 1.

Haumensime paccTosiHUS ONpenemsioTes Mpyu HauOobIIeH cTpese MmpoBeca
npoBoja 6e3 yueTa ero HarpeBa dJIEKTPUUECKUM TOKOM.

[Ipoxoxnenne BJI Hag 3m1aHUSAMH B COOPYKEHUSAMH, KaK IPaBUIIO, HE JOMYC-
kaercsa. [lomyckaercs nmpoxoxzaeHue BJI Haj mpou3BOJICTBEHHBIMHU 3AaHUSMH U
COOPYKECHUSAMHU TPOMBINUIEHHBIX TpeanpudaTuid [ u Il creneHn orHecTomKoCTH B
COOTBETCTBUHM CO CTPOUTEIBHBIMM HOPMaMU M NPABWJIAMHM [0 MOXKAPHOM 0€3-
OMAaCHOCTH 3/IaHUI U COOPYKEHUU C KPOBJIEH U3 HEroprounx marepuayion (st BJI
330-750 kB TosbKO Ha/l MPOU3BOACTBEHHBIMH 3JJaHUSIMU IJICKTPUUECKUX CTAHIUN
u noactanuuil). Ilpu 3ToM paccrosiHre o BepTUKaNK OoT npoBoAoB BJI 1o Beimie-
YKa3aHHBIX 3JaHUN U COOPYKEHUW NpH HAuMOOJIbLIEH CTpese MpoBeca JOJIKHO
OBITh HE MEHEE TPUBEACHHBIX B Ta0J. 1.

Tadonuua 1. Hanmensuiee paccTossHUE IO BEPTUKAIU OT MpoBooB BJI 1o moBepxHoCcTH
3eMJIU, IPOU3BOACTBEHHBIX 3aHUM U COOPYKEHHMI B HACEJIIEHHON MECTHO-
CTH, M

Knacc nanpsixenus, kB
BJI3 | Ho35 | 110 | 150 | 220 | 330 500

Ycnosus padotsr BJI

HopmanbHblii pexuM:

JIO TIOBEPXHOCTH 3€MJIH 6 7 7 7,5 8 11 15,5

JI0 TIPOU3BOJACTBEHHBIX 3/1a-
HUW U COOPYKECHUHN

3 3 4 4 S) 7,5 8

OOppIB MpPOBOAA B CMEXKHOM
MpoJieTe 0 MOBEPXHOCTH 3€MJIU

5,0 5,5 55 | 55 | 55 6 —

Mertannnueckre KpoBJiM, HaJ KOTOpbIMU MpoxoasT BJI, nomxHbl ObITH 3a-
3EMJICHBI.

Hns BJI 330 xB u Beilie nomkHa ObITH oOecriedeHa 3alluTa IMepcoHaa,
HaXOJSIIErocs BHYTPH NPOU3BOJCTBEHHBIX 3aHUI 3JIEKTPUYECKUX CTAHIMN U
NOJCTAHLMM, OT BIMSHUS AJIEKTPUYECKOrO MOJIS, a 3a3€MJICHHE METAIIMYECKOM
KPOBJIM JIOJ>KHO BBITIOJIHATHCSI HE MEHEE YEM B JIBYX TOUKaX.

PacctostHuss mo ropuszoHTanu oT KpaiHux npoonoB BJI mo 220 xB npwu
HauOOJIbIIEM UX OTKIOHEHUH A0 OMMKaWIIMX YacTe MpOM3BOACTBEHHBIX, CKIIAI-
CKUX, aJMHUHUCTPATUBHO-OBITOBBIX M OOUIECTBEHHBIX 3JaHUM M COOPYKEHHI
JIOJDKHBI OBITE HE MeHee: 2 M — 1u1d BJI 1o 20 kB; 4 M — qiss BJI 35-110 xB; 5 m —
st BJI 150 kB; 6 m — na BJI 220 xB.
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PaccrosiHug no ropusoHTanu ot KpaitHux nposofoB BJI 330 xB u Bbime
JIOJKHBI OBITH HE MEHEE:

— 10 OMMKalIMX 4acTel HEMPOW3BOJACTBEHHBIX M MPOU3BOJICTBEHHBIX 3J1a-
HUN U COOPY>KEHUH AIIEKTPUUECKUX CTAHIIMM U TIOJICTAHIIMNA MTPU HAUOOJIBIIIEM OT-
KJIOHEHUHU 1poBo1oB: 8 M — jy1st BJI 330 kB; 10 m — na BJI 500-750 xB;

— 70 OMKaWIINX YacTei MPOU3BOJCTBEHHBIX, CKIAJACKUX, aJMUHUCTPATHB-
HO-OBITOBBIX M OOILECTBEHHBIX 3JaHUN U COOPYKEHHU (KpOME 3JIEKTPUUECKUX
CTaHI[UI U MOJICTAHIIUN) MPU HEOTKIOHEHHOM MOJIOKEHUH TIPOBOJIOB: 20 M — 115t
BJI 330 xkB; 30 m — 1 BJI 500 xB; 40 m — mia BJI 750 xB.

[Tpoxoxknenue BJI mo TeppuTopusM CTaAMOHOB, YYEOHBIX U JACTCKUX ydpe-
JKJICHUH HE JIOITYCKaeTCsl.

Paccrostnue o Beptukanu ot npoBonos BJIM 1o moBepxHOCTH 3eMIIM U ITPO-
€3’Kel YacTu yJIMIl B HACEJIEHHON M HEHACEIIEHHONW MECTHOCTH JOJDKHO OBITh HE
MeHee 5 M. OHO MOXKET OBITb YMEHBIIEHO B TPYJHOJIOCTYIHOW MECTHOCTH [0
2,5 M, B HEIOCTYMHOM (CKJIOHBI TOP, CKAJIBI, yTECHhl) — 10 1 M.

[Ipn nmepeceyeHnn HENMpoe3Keu JyacTu ynul oTBeTBiIeHUssMU oT BJIM k BBO-
nam B 31aHusa pacctosinust ot CUIIL 1o TpoTyapoB NEmexXoaHbIX TOPOKEK JOMyC-
KaeTcst yMeHbINTh 10 3,5 M. Paccrosiane ot CHUII 1 n301MpoBaHHBIX MPOBOJOB
710 TOBEPXHOCTHU 3€MJIM HAa OTBETBJICHUAX K BBOAY JOJKHO OBITh HE MeHee 2,5 M.

PaccTostHue oT HEM30IMPOBAHHBIX MPOBOJOB A0 IMOBEPXHOCTU 3€MJIM HA OT-
BETBJICHUSX K BBOJIaM JIOJDKHO OBITH HE MeHee 2,75 M.

Paccrosinue ot mpoBooB BJI B HaceleHHON M HEHACEIIEHHON MECTHOCTH IIPU
HauOoJbILIEH CTpesie IPoBeca MPOBOOB /10 3E€MJIU U MIPOE3KEN YacTH YIIMIL TOJIK-
HO ObITh HE MeHee 6 M. PaccTosiHue OT MpOBOJIOB /10 3€MJIM MOKET OBITh YMEHb-
IIEHO B TPYAHOAOCTYIMHOM MECTHOCTHM A0 3,5 M U B HEAOCTYITHOM MECTHOCTH
(CKJIOHBI TOP, CKaJbl, yTeChl) — 710 1 M.

Paccrosinue o ropuzontanm ot CUII npu HanbombpIeM uX OTKIOHEHHH 10
3JIEMEHTOB 3JIaHUI U COOPYXEHUH HOKHO ObITh HEe MeHee: 1,0 M — 10 GalKOHOB,
Teppac 1 okoH; 0,2 M — 10 TIIyXHX CTEH 34aHUM, COOPYKEHUU.

Homyckaercs npoxoxaenue BJIM u BJI ¢ nuzonupoBaHHBIMY MTPOBOJIAMU HAJl
KpBILIAMU 31aHUN U COOPYKEHUSMH, IIPU 3TOM PACCTOSHUE OT HUX O ITPOBOJOB
M0 BEPTHUKAJIH JIOJDKHO OBITH HE MeHee 2,5 M.

Paccrosinue mo ropusoHTasv oT npoBoAoB BJI nmpu HaubosbiieM UX OTKIIO-
HEHUU JI0 3/IaHUl U COOPYKEHUU JOJKHO OBITh HE MeHee: 1,5 M — 10 OaKOHOB,
Teppac 1 okoH; 1,0 M — 10 TITyXHX CTEH.

[Ipoxoxnaenune BJI ¢ HEM30MMpOBaHHBIMU ITPOBOJAMM HAJ 3aHUSMH U CO-
OPYKEHUAMH HE JOIYCKAETCA.

Haunmensbiee paccrosiure ot CUII u npoBogos BJI 10 moBepXxHOCTH 3eMIH
WJIM BOJBI, @ TAKXKE 10 PA3JIMYHBIX COOPYKEHUH IpU poxoxaeHuu BJI Hag Humu



ompeieNsieTCsl TIPU BBICIIEH TeMIiepaType Bo3ayxa 0e3 ydeTa HarpeBa MpOBOJIOB
BJI anekTprueckuM TOKOM.
[Ipu npoknaake Mo CTeHaM 3JaHUN U COOPYKEHUSIM MUHUMAJIbHOE PaccTos-
aue ot CUIT nomKxHO OBITE:
— MPU TOPU3O0HTATILHON MPOKIAIKE:
HaJl OKHOM, BXOJTHOU JIBEPBIO — 0,3 M;
o1 0aTKOHOM, OKHOM, KapHu3oM — 0,5 M;
JIO 3eMIIH — 2,5 M;
— MPU BEPTUKAIBLHOU MPOKIAIKE:
1o okHa — 0,5 m;
1o OankoHa, BXoHOM aBepu — 1,0 M.
Paccrossnue B cBety mexay CHUII u cTeHON 31aHMS WM COOPYKEHUEM
JIOJDKHO OBITH He MeHee 0,06 M.

4. BBIBOP TPACCBHI IMHUHU SJEKTPOIIEPEJAYN

[Ipu BeIOOpE Tpacchl HEOOXOUMO YUUTHIBATH:

— OpUPOAHBIE OCOOEHHOCTH TeppuTOopuu (penbed, KIumar, HaJu4yue orac-
HBIX Teojiorndeckux mporeccos) mo CHull 2.01.15-90;

— COCTOSIHHE MPUPOJHOU cpenbl (3arpsi3HeHHEe aTMoc(ephl, arpecCUBHOCTD
IpyHTa, MOJ3EMHBIX BOJI U T.J.);

— COBPEMEHHOE X035MCTBEHHOE UCII0JIb30BAaHUE TEPPUTOPUU;

— IIEHHOCTh TEPPUTOPUU (MPUPOOOXpaHHAs, KyJbTypHas, HAllMOHAJbHAasi,
0Cc000 OXpaHseMble TPUPOIHBIC OOBEKTHI U TIP.);

— BO3MOXKHBIN yIepO, MPUUUHIEMBbIA MPUPOTHON W COIMAIBHOM cpene, a
TaK)K€ BO3MOYKHBIE M3MEHEHUsSI B OKpPYXKalOLIEld NMPUPOJHON Cpele B pe3yJbTaTe
coopyxenus BJI n mocnencTBust 3 TuX U3MEHEHUH I IPUPOIHON CPENBI, )KU3HU
U 3JI0pPOBbsI HACEIICHHUS,

— Ha 3JIECEHHBIX TEPPUTOPHUAX NMPOXOKAECHUE TPACCHI MO CIECTYIOLIUM Bapu-
aHTaM:

a) IO JIeCcy C BBIPYOKOI MPOCEKH B COOTBETCTBUU ¢ TpeboBaHusiMu [1Y3;
0) 00X0/1 IECHOT'O MacCHBa;
B) coopyxenue BJI Haz necom;

— YCJIOBUSI CTPOUTENBCTBA U AKCIUTyaTaINH.

Br16op Tpaccel HOBo# BJI HeoO6xoauMo Mpou3BOAUTH HA OCHOBAHHUH yTBEP-
XKIACHHOU CXEMbl Pa3BUTHSI DJIEKTPUUECKUX CETel, HauboJee pallMOHaIbHOIO pa3-
MeEIEeHUS ITOACTAaHIINN U BO3MOKHOCTH BBIX0J1a BCeX OTXOoAAIuX oT Hux BJI.

[Ipu npoxoxaenun BJI o HaceleHHONM MECTHOCTH Tpacca MPEeI0CTaBISECTCS
3aKa34YMKOM B COOTBETCTBHUHM C YTBEPKJAECHHOM I'PaJOCTPOUTEBHON JOKYMEHTALH-

10



eil (reHepalbHBIMU IIJTAHAMHU FOPOJIOB U PYTUX HACEJIEHHBIX IIYHKTOB, CXEMaMU U
POEKTaMU TUIAaHUPOBKH M 3aCTPOUKHU TEPPUTOPUATILHBIX 00pa30BaHUM U JIp.).

Tpacca BJI nomxHa ObITh, IO BO3MOXHOCTH, KpaT4ailllel, YYUThIBaTh MPU
HTOM YCJIOBHS OTUYKJIEHUS 3€MJIM, BBIDYOKH MPOCEK B HACAKICHUSAX, KOMIUICKC-
HOTO HCIIOJIb30BAaHUS OXPaHHOW 30HBI M MPUOJMKEHA K JOpOTaM M CYIIECTBYIO-
mmM BJI. Jlomyckaercs mpu HaJIWYUMM TEXHUKO-3KOHOMHUYECKOTO OOOCHOBaHUS
npoxoxaenue BJI B HacaxneHusax 6e3 BhIpYOKH MPOCEKH Ha MOBBIIMIEHHBIX OIO-
pax ¢ pacmoJIOKEHUEM MPOBOJIOB HAJl IEPEBBSIMU.

[Ipu BbIOOpe Tpaccel BJI o0xomy, Kak NpaBWIO, MOJJIEKAT HACEICHHbBIE
MIYHKTBI, MTPOMBIIUICHHbIE MPEANPUSATHS, MACCUBBI OPOIIAEMBIX, OCYIIECHHBIX M
JIPYTUX MEITUOPUPOBAHHBIX 3€MENb, MHOTOJIETHUE IUIOJOBBIC HACAXICHUS U BHU-
HOTPAJHUKHU, YYACTKHA C BBICOKMM E€CTECTBEHHBIM IUIOJOPOJMEM IIOYB M JPYIUe
IIPUPABHEHHBIE K HUM 3EMEJIbHBIEC YIOJibsl, 30HBl CAHUTAPHOW OXpaHbl KYpOpPTOB,
3aI0BEIHUKH, ITAMSITHUKNA UCTOPUU U KyJIbTypsl. 1Ipu nmpoxoxnennn BJI B 30Hax
CAaHUTApPHOM OXpaHbl KYpOPTOB M 3aMOBEAHUKAX PEKOMEHAYETCS BBINOJIHATH BJI
Ha MOBBIIIEHHBIX 0MOpax 0€3 BEIPYOKU MPOCEK.

Ha nmoxxomax k 3JIeKTpOCTaHIMAM U MOoACTaHusAM Tpacca BJI nommknaa mpo-
KJIAJ(bIBaThCS B COOTBETCTBUM C IJIAHOM Pa3BOAKH Bcex noaxondamux BJI pasmny-
HBIX HaIIPSKEHUH, COCTABICHHBIM C YYETOM Pa3BUTHUS SHEPTOCUCTEMBI.

5. BBIBOP CEUEHUH ITPOBO/10B

Bo16op ceuenus npoogoB BJI nanpspkenrem 500 kB 1 Huke gomkeH mpo-
M3BOAUTHCA M0 TUIOTHOCTU TOKa, pekoMmenayemon [1YD; mns BJI nHanpsixeHuem
Bbilie 500 KB — Ha OCHOBaHMM TEXHHUKO-2KOHOMHUYECKHX pacyeToB. BeIOOp ceue-
HUs TIPOBOJIOB HA OCHOBAHWH TEXHUKO-D)KOHOMHUUYECKHX PACYETOB MOXKHO IIPOU3-
BOJUTH HE3aBUCUMO OT BEIMYMHBI HanpspkeHus BJI.

B ycnoBusX paBHMHHOM MECTHOCTH PEKOMEHAYETCS NMpUMEHATh Ha BJI He
Oosiee IByX MapoK M CEUEHUH MPOBOOB, BKIIOYAsi MArCTPallb U OTBETBICHUS OT
Hee. [Ipy HanmuuUMKU TEXHUKO-3KOHOMHYECKOrO0 0OOCHOBAaHMSI JIOIYCKAaeTcs Ha OT-
JeNbHBIX CHOXKHBIX ydyacTkax BJI (Oomibiime nmepexonbl yepe3 BOAHBIE MPOCTPAH-
CTBa, FOPbI, MOKWMBI, 00JIOTA, CIIOKHBIE KIUMATUYECKUE YCIOBUS U TIp.) MPUMEHE-
HUE MapOK U CEYEHUH MPOBOJOB U IPO303AIIUTHBIX TPOCOB U KOHCTPYKUUHU (a3bl,
OTJIMYHBIX OT IPUMEHEHHBIX HA BCEU JIMHUM.

Ha BJI pexomenayercst MpUMEHSTh CTaJCaTlOMUHUEBBIE TPOBOJA, B TOM YHC-
JIE IPOBOJA CO CHU>)KECHHBIM aKTUBHBIM CONPOTHUBIIEHUEM MEPEMEHHOMY TOKY. Ha
OOJBIIMX TIEpexoAax 4epe3 BOJHBIE MPOCTPAHCTBA MPU HAIMYUU SIKOHOMHYECKOUN
1eJIeCO00Pa3HOCTH B KAUE€CTBE MPOBOJAOB MOTYT MPUMEHSTHCS CTAIbHBIC KaHATHI.
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MuyHMManbHO [OIYCTUMBIE CEYEHUs IPOBOAOB IO YCIOBUSAM MEXaHHYECKOU
IPOYHOCTH MpH HanpspkeHuH Boilie 1 kB ykazansl B Ta0m. 2.

Ta6auna 2. MUHUMaIBHO JOIYCTUMBIE CEUEHHUs MPOBOJIOB IO YCIOBUSAM MEXaHUYe-
CKOM MPOYHOCTH NPH HaAIpsKEHU Bolle 1 kB

Ceuenue ,
Xapakrepuctuka BJI [TPOBOROB, MM
cTajeanio- | crajb-
MHWHHUECBBIX HBIX
BJI Ge3 mepeceueHuii B paifoHax 1O TOJOJEAY:
no 11 35/6,2 35
B [II-1V 50/8 35
B V u Oonee 70/11 35
[Tepeceuenus BJI ¢ cynoXxoqHpIMU peKaMy U HH)KEHEPHBIMH CO-
OPYXEHMSIMH B pallOHax roJIOJENY:
no 11 50/8 35
B III-1V 50/8 50
B V u Oonee 70/11 50
BJI, coopyxaeMble Ha IBYXIIEMHBIX WX MHOTOLEITHBIX OMOPax:
1o 20 xB 70/11 —
35 xB u BrITIIE 120/19 -
Ilpumeuanus.

1. B mponerax nepeceyeHuil ¢ aBTOMOOWJIBHBIMU JTOPOTaMH, TPOJIIICHOYCHBIMU U
TpaMBaWHBIMM JIMHUSAMU, KEJIE3HBIMH JOPOraMH HEOOILEro MOJIb30BAHUS JIOIYCKAETCs
NpUMEHEHHE MTPOBOJIOB TaKUX K€ ceueHUi, kak Ha BJI Ge3 nepeceueHuil.

2. B paiionax, rae TpeOyeTcss IpUMEHEHHE TIPOBOIOB C aHTUKOPPO3UOHHOM 3allly-
TOM, MUHMMAaJIbHO JOMYCTHUMbIE CEYEHUS TPOBOJOB MPUHUMAIOTCS TAKUMU XK€, KaK U ce-
YEHHUsI COOTBETCTBYIOLINX MapoK 0€3 aHTUKOPPO3UOHHON 3aIUTHI.

ITo ycioBusiM MEXaHMYECKOM MPOYHOCTH Ha Maructpaisax BJI nanpsokenuem
Hwke | kB ¥ Ha TUHENHOM OTBETBJIEHWH M HA OTBETBJICHUAX K BBOJAM CIIEIyET
MPUMEHSITH TPOBOJIAa C MUHUMAJIbHBIMU CEUCHUSIMU, YKa3aHHBIMU B Ta0J1. 3 u 4.

Taboauua 3. MuHUMaIBHO JOMYCTUMbIE CEUYEHUS U30JMPOBAHHBIX MpoBoaoB BIJI

ke 1 kB
HopmartusHas TommuHa CeueHue HeCylIeH KUITbI, MM2, Ha CeueHue KUIIBI
CTEHKH roJojena b, maructpainu BJIM, Ha nuHeriHOM Ha oTBeTBIcHUIX oT BJIN
MM otBeTBIcHNH 0T BJIN u oT BJI k BBOZIaM, MM
10 35 (25) 16
15 u 6onee 50 (25) 16

Ilpumeuanue. B cxoOkax HaHO CEUYEHHE >XWIJIBI CAMOHECYIIMX H30JUPOBAHHBIX
MPOBOJIOB, CKPYYEHHBIX B JKT'yT, 0€3 HECYIIEro MpoBo/a.
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Tadanna 4. MUHUMAJIBHO JOMYCTUMbIEC CEYEHUS HEU3OJIMPOBAHHBIX U U30JUPOBAHHBIX
npoBoaoB BJI nmxe 1 kB

HopmarusHas Ceuenue nposoja
TOJIIIXMHA Ha MarucCTpajiu U
CTEHKH TOJI0- Matepiast nposoza JIMHEHHOM OTBETBIIE-
nena b,, MM HUH, MM
10 AmomuHnuii (A), HeTEpMOOOPaOOTaHHBIN ATOMHU-
HueBblid criaB (AH), craneamomunuii (AC), Tep- 25
M00OpaboTaHHBIN anmoMuHUEBbIN ciiaB (AXK)
Mens (M) 16
15u6onee | A, AH 35
AC, AXK 25
M 16

Maructpane BJI, kak npaBuio, cienyer BBIIOJHIATH IPOBOJAMUA HEU3MEHHO-
ro ceuenus. Ceuenus (a3HbIX MPOBOIOB Maructpaiu BJI pekomeHayeTcst mpuHu-
MaTh He MeHee 50 MM,

CeueHne TOKOBEQYIIMX ITPOBOJHUKOB JIOJDKHO ITPOBEPSTHCS IO YCIOBUIO
HarpeBa Mnpu KOpoTkux 3ambikanusax (K3) v Ha TepMUYECKYIO CTOMKOCTbD.

Pacnonoxenue npoBonoB Ha onopax BJI Hmxe 1 kB momyckaercs moboe
HE3aBUCHUMO OT palioHa KauMaTtudeckux ycinoBui. Hynesoiut mpoBog BJI ¢ Henso-
JUPOBAHHBIMU TPOBOJIAMHU, KaK IMPABUIIO, CIEAYET pacrojaratb Hmke (asHbIX
11poBoAOB. M30mMpoBaHHbIE POBOJA HAPYKHOI'O OCBEILICHUS, IIPOKJIAAbIBAEMbIC
Ha onopax BJIU, moryT pazmemniatescs Boite uin Hivke CUIL, a Taxxke ObITh CKpY-
yeHHbIMU B kryT CUII. HenszonupoBaHHble U U30IMPOBAHHBIE TPOBOJIA HAPYKHO-
ro OCBEUIEHUs, MPOKIaJabIBacMble Ha omnopax BJI, momkHBI pacmnosaraTbes, Kak
npasuiio, Hag PEN (PE) npoBognukom BJIL.

[To ycnoBusiM KOpOHBI U paguonomMex npu ormerkax 10 1000 M Hax ypoBHEM
MOPSI pEKOMeHAyeTcsl TpuMeHATh Ha BJI mpoBoma nuameTpoM HE MEHee yKa3aH-
HBIX B Ta0OJI. 5.

3amuIaTe OT BUOpAl PEKOMEHIYETCS:

— TpOBOJAa AJTIOMUHHUEBBIE U U3 HETEPMOOOPaOOTAaHHOTIO AITIOMHUHHEBOTO
CITaBa TUIOMABIO CEUEeHHS 10 95 MM, U3 TepMOOOPaGOTAHHOIO ATFOMUHUEBOTO
CIUIaBA M CTAJIICATFOMUHHUEBBIE ITPOBOJA ILIOMIA/IBIO CEYEHUST ATFOMUHUEBON YaCTH
no 70 MMZ, CTAJIbHBIE TPOCHI TIOMIAABI0 CEUEeHUs 10 35 MM’ — TaCUTEIAMU BHUOpa-
IIUU TIETIICBOTO THUMA (IeMIIPUPYIONTHE ETIN ) UKW apPMUPYIOIUMHI CIUPATEHBIMU
MpPYTKaMH, MPOTEKTOPAMH, CIUPATbHBIMU BS3KAMU;

— mpoBojaa (TPOCKI) OOJBINETO CEUCHUS — racuTeNsIMU BuOparuu tumna CTok-
OpuKa;

— npoBojia BJI3 B MecTax uX KperieHus: K U30J5TOpaM — racuTesIsIMu BUOpa-
MU CIIUPATIBHOTO TUMA C TTOJIMMEPHBIM MOKPBHITHEM.
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Tadauna 5. MunuManbHbl 1uaMeTp npoBo10B BJI o ycioBusiM KOpOHBI
U paIUOIIOMEX, MM

®da3a c npoBoAaAMU

Hanpsioxenue BJI, kB

OJUHOYHbBIMHA ABYMS U 60.]'[66
110 11,4 (AC 70/11) -
150 15,2 (AC 120/19) -
290 21,6 (AC 240/32) }
24,0 (AC 300/39)
2x21,6 (2xAC 240/32)
330 33,2 (AC 600/72) 3x15,2 (3xAC 120/19)

3x17,1 (3xAC 150/24)

2x36,2 (2xAC 700/36)
500 - 3x24,0 (3xAC 300/39)
4x18,8 (4xAC 185/29)

Ipumeuanue. na BJI 220 xB MuHMMansHel quamerp nposoaa 21,6 MM OTHO-
CUTCS K TOPU30HTAJIBHOMY PACIHOJIOKEHUIO (a3, a B OCTAIBHBIX CIydasX JOIYCTHM C
IIPOBEPKOM MO PaAHOIIOMEXAM.

["acurenu BUOpauu ciielyeT yCTaHABIMBATH C 00ENX CTOPOH MpOJIETa.

st BJI, mpoxoasimux B 0co0bIx ycnoBusx (paitonsl Kpaiitnero Cesepa, opo-
rpaduuecKy He3alUIIEHHbBIE BBIXObI U3 TOPHBIX YIIEIHM, OTICIbHBIC MPOJIETH B
MectHOoCcTH Tuna C u Ap.), 3alMTa OT BUOpAIMU JTODKHA MPOU3BOAUTHCS MO CIie-
HAATBHOMY MTPOEKTY.

6. BBIGOP U30JIsA1UN

Br16op konmmyecTBa, TuNa U Marepuaia (crexio, Gpapdop, moauMepsr) U30s-
TOPOB MPOU3BOJIUTCS B COOTBETCTBUU C TpeboBaHusiMU 11YD ¢ yyeToM kimumaTu-
YECKHUX YCJIOBHMM (TeMIEpaTypbl M YBIAKHEHHSI), YCIOBHUI 3arpsi3HEHHs, OMbITa
JKCIUTyaTaluuu cymiectsyromux B

Ha BJI 330 kB u BbIlIe peKOMEHAYETCS IPUMEHATH, KaK MPABUIIO, CTEKIISAH-
Hble n30iaTophl; Ha BJI 35-220 kB — creknsuubie, moauMepHbie U hapdopoBsie,
IPEUMYLIECTBO JOJDKHO OTAABATHCS CTEKJISIHHBIM WM IOJMMEPHBIM H30JISITOPaM.
Ha BJI, npoxoasmux B 0000 CIOXHBIX JJIs IKCILTyaTallui yCIOBUIX (TOpbI, 00-
nota, paitonsl Kpaiitnero Cesepa u T.11.), Ha BJI, coopy»)aeMbIx Ha ABYXIIEMTHBIX U
MHOTOIICTIHBIX Onopax, ¥ Ha BJI, muTaronmx TAroBbie MOACTaHIUHN AIEKTPUPHUIU-
POBAHHBIX JKEJIE3HBIX JOPOT, HE3aBUCHMO OT HANPSIKEHUS CIENYET MPUMEHSTH
CTEKJISIHHBIE M30JIATOPHl WJIM, MPH HAJTUYUUA COOTBETCTBYIOIIETO OOOCHOBAHMS,
MOJIMMEpHBIE, Ha OOJBIINX MEepeXoax — CTeKIsIHHbIe n3o0aTopbl. Ha atux BJI pe-
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KOMEHAYETCA MPEIyCMATPUBATh YCTAHOBKY Ha IMOIAEPKUBAIOIIMX THUPJSHIAX
M30JISITOPOB 3AIUTHOM apMaTypBl.

OTka3 OT MOABECKM IpO303alMTHOrO Tpoca Ha BJI miam ux OTAENbHBIX
y4acTKax JOMYyCKaeTCs MPU HATMYUKM 00OCHOBAHMS.

Ha BJI 110 kB u BbIle 10MKHBI MPUMEHSITHCS MOABECHBIE U30JISITOPHI, J0-
ITyCKAEeTCsl MPUMEHEHHUE CTEPAKHEBBIX U OLOPHO-CTEPKHEBBIX U30IATOPOB.

Ha BJI 35 kB no/mkHBI IPUMEHSTHCS MMOJIBECHBIE WIIA CTEPKHEBBIEC U30JISITO-
pbl. JlonmyckaeTcs NpUMEHEHHUE IITHIPEBBIX U30JISITOPOB.

Ha BJI 20 kB 1 H1>Xe JOJKHBI IPUMEHSThCS:

1) Ha MPOMEKYTOUHBIX OTMOpPaX — JIFOOBIE TUIIBI U30JISITOPOB;

2) Ha omopax aHKEPHOTO THUIIA — MOJIBECHBIC U30JISTOPbI, JOMYCKACTCS MPU-
MEHEHHE IITHIPEBBIX H30JIITOPOB B palloHE MO rojoseny | m B HeHaceleHHOU
MECTHOCTH.

CamoHecymuil U30JIMPOBAHHBIN MPoBOJ HIbKE 1 KB kpenurcs k omopam 6e3
MIPUMEHECHUS U30JISITOPOB.

Ha BJI Hmxke 1 kB ¢ HEM301MpPOBAHHBIMU U HW30JIMPOBAHHBIMHU MPOBOJIAMHU
HE3aBUCHMO OT MaTepualia Omop, CTEIEeHH 3arpsi3HEHUsT aTMOC(hEpbl U UHTEHCHUB-
HOCTH TPO30BOM JCATEIBLHOCTH CIAEAYET MPUMEHSITh H30JISATOPHI JTU00 TpaBepChl U3
M30JSLIMOHHBIX MAaTEPHUAJIOB.

/. MPUMEHEHMUE OITIOP JJI51 BJI

[ns BJI cnenyeT npuMeHATH CIEIYOLIKUE TUIIBI OTOP:

— IIPOMEXYTOYHBIE, YCTAHABIMBAEMbIE HAa NPIMBIX ydacTkax Tpacchl BJL
OTH ONOpBI B HOPMAIBHBIX pekUMax paOdOoThl HE JI0JKHBI BOCIIPUHUMATh YCUITHU,
HampaBJIEHHBIX BJ0Jb BJI;

— aHKEpHbIE, YCTAHABIMBAEMBIE I OTPAaHWYEHUs AHKEPHOIO MpOJeTa, a
TAK)K€ B MECTaX M3MEHEHMS YUCIa, MAPOK U ceueHUl mpoBooB BJI. Otu onopsl
JIOJKHBI BOCIIPUHUMATh B HOPMAJBHBIX PEXHUMax padOThl YCHIIHUS OT Pa3HOCTH
TSDKCHUS MIPOBOJIOB, HAIPaBJICHHbIE BI0JIb BJI;

— YIJIOBBIE, YCTAaHABIMBAEMBIE B MECTaX W3MEHEHHUs HAIIPABICHHS TPACCHI
BJI. OTu onopsl npy HOPMaJbHBIX pPEXUMaxX padOTHI TOKHBI BOCIPUHUMATH Pe-
3YJBTUPYIOLIYIO HAarpy3Ky OT TSDKEHUS MPOBOJOB CMEXKHBIX IPOJIETOB. YTJIOBBIE
OTIOPHI MOTYT OBITh IPOMEXKYTOUYHBIMU U aHKEPHOT'O THUIIA;

— KOHLIEBBIE, yCTaHABJIMBacMble B Hadyaye U KoHue BJI, a Takxke B mecrax,
OrpaHUYMBAIOIIUX KaOeabHble BCTaBKU. OHHU SIBJISIOTCS OMIOPAaMU aHKEPHOTO THUIA
U JIOJDKHBI BOCIIPUHMMATh B HOPMaJbHBIX pexkumax padotsl BJI ogHocTOpoHHEE
TSUKEHUE BCEX ITPOBOJIOB.
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Onopsl, Ha KOTOPBIX BBINOJHSAIOTCS OTBETBIEHUS OT BJI, Ha3pIBatOTCS OTBET-
BUTEJIbHBIMH; OIIOPBI, HAa KOTOPBIX BBINOJHsAETCA mnepecedenne BJI pasabix
HaIpaBJICHUM niu nepeceueHue BJI ¢ MHXKEHEpHBIMU COOPYKEHUSAMH, — IEpe-
KPECTHBIMU. DTH ONOPBI MOTYT OBbITh BCEX YKa3aHHBIX THUIIOB.

Onopsl HE3aBUCUMO OT MX THIAa MOTYT OBITb CBOOOJHOCTOSIIIMMU, C MOJAKO-
CaMH WJIY OTTSKKAMMU.

OTTSKKHA OMOP MOTYT HMPUKPEIUIATHCA K aHKEpaM, YCTAHOBIICHHBIM B 3€MIJIE,
WIH K KaMEHHBIM, KUPIIUYHBIM, 5KE€JI€300€TOHHBIM U METAJNIMYECKUM dJIEMEHTaM
3MaHUNA U coopykeHUi. CedeHne OTTsKEK ompenenserca pacyeroM. OHH MOTYT
OBITh MHOT'OITPOBOJIOYHBIMU WJIM U3 KPYTJIOW CTaJH.

[Ipy ycTaHOBKE ONOP HA 3aTAIUNIMBAEMBIX YYAaCTKAaX TPACCHI, I€ BO3MOXKHBI
pa3MBbIBBI TPYHTA WM BO3JCHCTBHUE JIE0X0/1a, OMOPHI JOKHBI ObITh YKPEIICHbI
(moACHINIKA 3eMJTH, 3aMOILIEHUE, YCTPOMCTBO OAHKETOK, YCTAHOBKA JIEIOPE30B).

B kayecTBe aHKEPHO-YIVIOBBIX OIOp CJIEAYET IPUMEHATH TOJIBKO CTAJIbHBIC
CBOOOHOCTOSAIIME OMOPHI )KECTKOW KOHCTPYKIUU.

Ha BJI 35 kB u Bblie paccrosiHHEe MEXAY AHKEPHBIMH OINOpPaMHU JTOJLKHO
ObITh He Oonee 10 kM, a Ha BJI, npoxoadmux B TpyIHOAOCTYITHOI MECTHOCTH U B
MECTHOCTH C 0CO00 CIIOKHBIMH NMPUPOAHBIMU YCIOBUSIMH, — HE OoJiee 5 KM.

Ha BJI 20 kB u HMXe ¢ mpoBOJaMH, 3aKpPEIJIECHHBIMU Ha IITHIPEBBIX H30JIS-
TOpax, paCCTOSIHUE MEKTY aHKEPHBIMHU OIOPaMHU HE JOJDKHO NMPEBBIMATH 1,5 KM B
paitionax 1o ronosnexay I-I1I u 1 km B paiionax no rononeny IV u 6onee.

Ha BJI 20 kB 1 HM>Ke ¢ MOJIBECHBIMU U30JATOPAMU PACCTOSIHUE MEXAY aH-
KEPHBIMU OIIOpaMU HE JIOJKHO IPEBBIIIATE 3 KM.

8. IOKA3ATEJIM TEXHUKO-9KOHOMHNYECKHUX PACYHETOB

CucreMa nokasaresneil TEXHUKO-D)KOHOMHYECKHX PACUETOB BKIIIOYAET:
* YKpyHHEHHBIE MOKAa3aTeI CTOMMOCTU CTPOUTENILCTBA C THOKOM OITMHOBKOM
Y 3aKPBITHIX TOACTaHIMI HanpsbkeHueM 35—750 kB;
* YKPYIHEHHBIE MOKAa3aTeIu CTOMMOCTH cTpoutesbcTBa BJI HampssxkeHuem
6750 B;
* TEepPUTOPHUATLHBIE KOPPEKTUPYIOITHE KOIPDUITUESHTHI
YKkpynHEHHbIE CTOMMOCTHBIE MOKAa3aTed MPUBEJAEHBI B 0a3MCHOM YPOBHE
ner 2000 r. u e Brimouator HJC (tabn. 6). OnpeneneHue CTOMMOCTA CTPOHU-
TEJIbCTBA B TEKYIleM (MPOTHO3HOM) YPOBHE II€H OCYIIECTBISIETCS C MPUMEHE-
HHUEM UHJEKCOB Mepecyera CTOMMOCTH B TEKYIIUN (IIPOTHO3HBIN) YPOBEHb 1ICH.
NHpexcsl mpeACcTaBiIsSIIOT OO0 OTHOIIEHHE CTOMMOCTH MPOAYKIIMU, pabOT WK
PECYPCOB B TEKYIIIEM YPOBHE II€H K CTOMMOCTH B 0a3MCHOM YPOBHE IIEH.
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Ta6auma 6. YKpynmHEHHBIE CTOUMOCTHBIC TIOKa3aTeNIM B 0a3UCHOM YPOBHE II€H
2000 r., ne Bxarouas HJIC (teic. py0.)

Sueiiku (aBTO)
° o M TpaHchopMaTop- BJI KJI
s é o c:> E HOTO 000PY/I0- (TeIC. PYO./KM) | (TBIC. pYO./KM)
g é § é bi BaHUS
= 5 3 ¥ 5 | Ynpaensemsii Cron-
& £ % e Ez [P MOCTb
S S 2 S o Morr- .
5 = = = 5 HOCTb AHCHIH 1 uens | 2uemu | 1 nens | 2 nens
T 2 S 3 * | TpaHc-
N R & MB-A
dopma-
Topa
10 800 — — — — — 700 950 | 1300 | 2100
35 2100 4800 10 3900 870 | 1400 | 3000 | 5600
16 4700
25 6700
110 | 6300 9700 25 | 19800 25 7030 1100 | 1600 | 15300 | 19800
40 9900
63 14200
80 16970
220 | 12800 | 17800 | 100 | 42600 40 11200 | 1590 | 2800 | 28900 | 37600
63 16300
80 19020
125 25970
200 39500
250 48700
330 | 18700 | 29800 | 180 | 86700 200 42800 | 2450 | 3660 | 43400 | 56400
250 51250
400 78070

Croumocts siueek KPYD mpencraBnena mjisi mIMPOKO pacnpoOCTPaHEHHBIX
yclIoBUlM AKcIuTyaTanuu. IIpu 0COOBIX YCIOBHSIX 3KCIUTyaTallud MPUMEHSIOTCS
nosbimaroniue kodhdunuentsl (K): npu tokax koporkoro 3ambikanus (TK3)
ceeiie 50 kA K = 1,3; npu Temniepatype okpyxkaromiero Bo3ayxa auxe —50 °C
K = 1,1; npu Hanuuuu TpeOOBaHUI UM TEXHUYECKUX PEIIEHUN MO MPUMEHEHUIO
CHELMATIbHBIX CTPOUTENBHBIX KOHCTpYKIMK K = 1,1.

ITokazaTenu cTouMOCTH suelku Beiktouatesnss KPY D ucnosnb3yroTcs B pacyere
CTOMMOCTH PEKOHCTPYKLMH B CIIydae Pa3MELICHUs ITOACTAHIIMNA B YCIOBUAX TOPOJI-
CKOM W/WJIM POMBIIIJIEHHOM 3aCTPOMKH, a TAKkKe B 0CO00 3arpsi3HEHHbIX pailoHax.

B croumocTs gueitku Boikitouarenss KPYD He BXoauT cToMMOCTh mMaTepua-
JIOB M CTPOUTENBHBIX KOHCTPYKIHI I BBOJA TOKOINPOBOJa B sueiky KPVYD:
AJIETa30BbI  TOKOMPOBOJ WJIM KaOelbHBIE CTPOCHHUS U KOHCTPYKIUH, BKIIOYAs
KOHIIEBYIO KabenbHyto My(dTy. [laHHble 3aTpaThl paccunThiBatoTcs B paszaene KJI.
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Jlns syeek BBIKJIOYATeIe B CTOUMOCTh BXOJSIT:

BBICOKOBOJIBTHBIE 3JIETrA30BbIE€ BBIKJIIOUATENM;

pa3beIMHUTEINN, TPAaHCPOPMATOPHI TOKA;

TpaHchOpMaTOPbl HANTPSIKEHUS;

000pyI0BaHUE PEJICHHOM 3alIUTHI SYEHKHU BBIKIIIOUATES;
CTPOUTEIHbHO-MOHTAXKHBIEC Pa0OThl SYEHKH C YYETOM CTOMMOCTH MaTepH-
aJI0B.

s stueek TpanchopMaTopoB (PeakTOpOB) B CTOUMOCTh BKIIIOUYAIOT:

TpaHcHOpMaTOPHI (PEAKTOPHI);

OTPaHUYUTEN TIEPCHATIPSIKCHUS;

o0opyloBaHME PENEeHOM 3aUThI TpaHchopmarTopa (peakropa);
CTPOUTEIIBHO-MOHTKHBIE PAOOTHI SMEHKH ¢ yIETOM CTOMMOCTH MaTepH-
aJIoB.

Jlj1st mosTydeHust OJIHOM CTOMMOCTHU MOJCTaHIIMU K CyMM€ IoKa3zaresel J0-
OaBJISIIOT CIAEAYIOIINE 3aTPAThI:

2 % — 61aroycTpOMCTBO, BPEMEHHBIE 3/IaHUS U COOPYKECHHUS;

11 % — nmpoeKTHO-U3bICKATEILCKUE PAOOTHI U ABTOPCKUI HAI30D;

8 % — 3arpaThl Ha OOLIENOJCTAHIIMOHHBIE YCTPOICTBA: aBTOMAaTU3alNs,
yIpaBJICHUE U CBsI3b, COOCTBEHHBIE HYXKIbl U CHCTEMa ONEPATUBHOIO IO-
CTOSIHHOT'O TOKa;

15 % — 3aTpaThl Ha MOATOTOBKY TEPPUTOPHUH, CTPOUTEIBCTBO 3/IaHMIA,
Orpa)kJICHUI M MHKEHEPHBIX CETEH: CPE3Ka PACTUTEIBHOIO CJIOSI, IOJICHII-
Ka U BbIpaBHUBAHUE IUIOUIA/IKH, BOJJOCHA0KEHHE M MOKapOTYIIEHUE, Ka-
HaJIU3alMsl, MacloyJOBUTENM, Orpa)K/JeHue, OOIENOJACTaHIIMOHHbIE 3/a-
HUS U COOPYKEHHS.

2 % — coneprkaHue JUPEKIIUU CTPOUTEIHCTBA,

5 % — mpoune paboThI U 3aTPATHI.

Croumocts npoknaaku BOJIC B rpo3zorpoce BJI yuutsiBaeTcs B pazmepe
360 ThIC. py0./KM B 0a3MCHBIX MOKA3aTEIsIX CTOMMOCTH C Y4ETOM 000pYyIOBaHUS
CBsI3U Ha KoHIax BJL

Hns monyuenus noyiHot croumoct BJI u KJI u croumoctu BOJIC no6as-
JISIFOT CIIETYIOIIUE 3aTPaThI:

2 % — BpeMeHHbBIE 3/1aHUS U COOPYKEHUS;

11 % — npOoeKTHO-U3bICKATENbCKUE Pa0OTHI U ABTOPCKUI HAZ30D;

2 % — conepxkaHue TUPEKIIMU CTPOUTEIIbCTBA;

5 % — mpouwne paboOTHI U 3aTPATHI.

KoaddurpenT asis yuera yCIOKHSIOMNX YCIOBHM CTPOUTEIHCTBA B YCIOBUSX
ropojickord mpomeliinuieHHoW 3actporkd BJI m KJI mMmeeTr mpenenbHOE 3HAYEHHE

1,62.
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TeppuTopranbHBIA MOBBIIAIOIMA KO3PPUITMEHT K 0a3uCHON CTOMMOCTH
MOJICTAHIIMN M JIMHUH 3JEKTponepeaayuu s ApXaHreabcKond 00IacTu UMeeT Tpe-
JIeabHOE 3HaueHue 1,3.

9. TPEBOBAHMS K BBIIIOJIHEHNIO CXEM

VYcnoBHble rpadguueckue 0003HAYEHUSI DJIIEMEHTOB U COCIUHAIONINE UX JIH-
HUU 3JIEKTPUUECKOMN CBSI3U CIIEIYET pacroyiaratb Ha CXeMe TaKuM 00pa3oM, YTOObI
oOecrieuynBaTh HAWIYYIIEe TPEACTABICHHE O CTPYKType M B3aUMOJCUCTBUHU
(GyHKIHMOHATIBHBIX YacTe.

[Ipn BbeIMoONHEHUM cXeM MNpUMEHSIOT YI'O 31eMEeHTOB, NPUBEACHHBIE B
TabJ1. 7, a Tak’Ke MOCTPOCHHBIE HA X OCHOBE. [Ipy HEOOXOAMMOCTH JOMYyCKAETCs
IIPUMEHATh HecTaHaapTu3oBaHHble YI'O, nmpyu NpUMEHEHUM KOTOPBIX Ha CXEME
HEO0OXOIMMO MTPUBECTH COOTBETCTBYIOIIHNE MOSICHEHUSI.

Ha onHo#t cxeme cieyeT NpUMEHSTh OJIMH BhIOpaHHbIA BapuaHT YI'O, mis
KOTOPOTO YCTAHOBJIEHO HECKOJIBKO JOMYCTUMBIX (aJbTEPHATUBHBIX) BapUAHTOB
BBITIOJTHEHUS, PA3JIMYAIOIIUXCSI TEOMETPUIECKON (DOPMOM MU CTENEHbIO JeTaju-
3alUH.

YI'O snemMeHTOB cXeMbl HEOOXOOUMO H300pa)xkaTh YIMPOILIEHHBIM OJHOJIH-
HEHWHBIM CIOCOOOM MOCTpoeHus, eciu g YI'O KOHKPETHBIX JIEMEHTOB CXEMBI
OTCYTCTBYIOT CIIELIUAJIbHBIE YKA3aHUS.

Paszmepsr YI'O, a Takxe TONIIMHBI JIUHUN JTOHKHBI OBITh OJMHAKOBBIMHM Ha
OJTHOM cXeMeE.

VYT'O cnenyer BBIMNOJHATh JUHUSAMU TOW K€ TOIIIUHBI, YTO W JIMHUM DJICK-
TPUYECKOU CBSI3U, €CIIN 11 HUX OTCYTCTBYIOT OTAEJIbHbBIC YKA3aHUS.

YTI'O sneMeHTOB CXeMbl JOHKHBI U300paKaThCS B TMOJIOKEHUHU, B KOTOPBIX
OHM MPUBEICHBI B Ta0JI. 7, WM MOBEPHYTHIMH Ha yToJj, KpaTHbI 90°, eciiu oTCyT-
CTBYIOT CIIEIIMAJIBHBIC YKA3aHHUSI.

Homyckaetcss YI'O u3o0paxaTh 3€pKajbHO MOBEPHYTHIM, €CIIA OTCYTCTBYIOT
crienuaibHble yKa3zaHus. Eciu mpu mOBOpOTE WM 3€pKATBHOM H300pa’KEHUU
YT'O MoOkeT HapyIIUThCSI CMBICT WU YA000YUTAEMOCTh 0003HAUYECHUS, TO TaKUe
0003Ha4YeHUs JTOJKHBI OBITh U300pa’KEHBI B TIOJIOKEHUU, B KOTOPBIX OHU MpPUBE-
JIeHbI B Ta0I. 7.

JIMHUYU 3JEKTPUYECKON CBSI3M JOJDKHBI BBIOJHATHCS TOJIMHOW oT 0,2 10
1,0 MM B 3aBUCUMOCTH OT (popMaToB u pazmepoB YI'O. Pexomenmayemas TommmHa
auauit — ot 0,3 10 0,4 MMm.

JIMHUY >IEKTPUYECKON CBA3U JOJKHBI COCTOSITh U3 TOPU3OHTAIBHBIX U BEP-
TUKAJIBHBIX OTPE3KOB M UMETh HAMMEHBIIIEE YMCIIO U3JIOMOB U B3aUMHBIX IEpece-
YEHH.
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[lepecevenre MMHMI AIEKTPUUECKON CBS3U JOMYCKAETCsl 0003HAYATh CIIEIH-
ansHbIM YT'O (puc. 1).

Puc. 1. Ilepeceuenune TMHUN SJIEKTPUYECKOUN CBSA3U

JInHUIO AJIEKTPUYECKON CBS3M C OJTHUM OTBETBJICHUEM JIOMyCKaeTCsS M300pa-
KaTb 0e3 ToukH (puc. 2).

+ T I Puc. 2. JluHMA HIEKTPUUECKON CBSI3U C
OJIHUM OTBETBIICHHEM

OTBeTBIICHUS JIMHUM JJIEKTPUUECKOW CBS3HM JOIYCKAaeTCs M300pakaTh MpH
MOMOIIY U3JIoMa o1 yriom 45° (puc. 3).

i Puc. 3. OTBeTBIICHUS IMHUI 3JIEKTPUUECKON CBS3U

JIuHUYM AIEKTPUYECKOM CBSI3U JTOJKHBI OBITh MOKAa3aHbl, KaK MPaBHIIO, MOJ-
HOCTBIO0. JIMHUM 31EKTPUUECKOI CBA3M, €CIM OHM 3aTPYIHSIOT YTEHUE CXEMBI, J10-
nyckaercst oOpbiBaTh. OOpPBIBbI JIMHUI 3JEKTPUUECKON CBS3M 3aKaHUYUBAIOTCS
cTpenkamMu. OKOJIO CTPENIOK JOJDKHBI YKa3bIBaThCsl MECTA MOAKIIOYEHUS MTPEPBaH-
HBIX JIMHUMN.

K TexcroBoil nuHpopmanyu (HaAMUCIM), yKa3blBaeMON Ha CXe€MaX, OTHOCSTCS:

— AMCTIETYEPCKHE HAUMEHOBAHUS 3JIEMEHTOB CXEMBI;

— TEXHUYECKHUE JTAHHBIE DIIEMEHTOB CXEMBI.

Hanmucu ykaspiBarot au60 okosio YI'O sneMeHTa cXxembl (110 BO3MOKHOCTH
CIipaBa WK CBEPXY), MO0 HA CBOOOTHOM MECTE CXEMBI.

Hannucu crnenyer opueHTUpOBATh FOpU3OHTaNbHO. [Ipu OObIION MIOTHO-
CTH JOIyCKAaeTCsl BEPTUKAJIbHASI OPUEHTAlMs HEKOTOpbIX Haamnuceul. Ilpu BepTu-
KAJIbHOM OpPHEHTALMM HAAMKUCh CIEAYET BBITOJIHATh CHU3Y BBEpX. B Hagnucsax, He
OTHOCAIIMXCS K JAUCHETYEPCKUM HAUMEHOBAHUSAM, HE JOJDKHBI PUMEHSTBCS CO-
KpalIeHUs CJI0B, 3a UCKIIOYEHUEM OOLIETPUHSITHIX.

Ha cxeme nomkHbl ObITh H300pakeHsl YI'O creayromux 371eMeHTOB CXEMbI U
JIMHUY DJIEKTPUYECKUX CBSI3E€M MEXKIY HUM:

— T€HEpPaTOpbl, CHHXPOHHBIE KOMIIEHCATOPBI;

— aBTOTpaHchopMaTopbl, TpaHCHopMATOPHI (B TOM UHCIIe pe3epBHBbIE (a3kbl,
TpaHchOpMaTOpbl COOCTBEHHBIX HYXKI), JIMHEHHBIE PETryJIMPOBOYHBIE TpaHCHOP-
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MaTopbl, TpaHCHOPMATOPHI HAMPSIKEHUS U3MEPUTEILHBIC, BBIHOCHBIC TPaHC(OP-
MaTOPbI TOKA, KaTyIKN WHAYKTUBHOCTH H T.1.;

— PeaKTOphI IIyHTUPYIOIIUE, PEAKTOPhl TOKOOTPAHNUUBAIOIINE, PEAKTOPHI Y-
roracsiue, 6aTaper KOHJIEHCATOPOB, OTPAHUYUTENH TIEPEHANIPSKEHUH, pa3psAHUKHY,

— cucTeMbI (COOpHBIX) IMHMH (padoune, 00X0IHbIE), CEKIIMH (CUCTEM COOPHBIX)
11117138

— KOMMYTAIIMOHHBIE YCTPOMCTBA: BBIKIIOYATENH, PA3bEAUHUTEIH, OTCIUTE-
JIM, KOPOTKO3aMbIKAaTEIH, 3a3€MIISIOLIUE PA3beAUHUTEINN, IPEIOXPAHUTEIH.

B3auMHoe pacnoyioxkeHue pacipeieTuTeIbHbIX YCTPOUCTB BBICIIETO U CPEei-
HEro KJIACCOB HANPSDKEHUsS Ha CXeMe, KaK MPaBUIIO, TOJKHO COOTBETCTBOBATH UX
JEHCTBUTENLHOMY Pa3MEIIEHUIO0 Ha 00BEKTE DJIEKTPOIHEPTETUKHU (COTTACHO BUAY
CBEpXY).

['paduueckoe U300pakeHre pacpeeIMTEILHOTO YCTPOMUCTBA BBICIIETO Kiacca
HaMpsDKEHUS CIIeyeT pacrnojaraTb B BEpXHEH U, Kak MPaBUIIO, JI€BOM YaCTSIX CXEMBI.

YepenoBaHue siueek paclpeieuTeNIbHOTO yCTPOCTBA HA CXEME JTOJDKHO COOT-
BETCTBOBATH UX JICUCTBUTEIHHOMY Pa3MEIICHUIO Ha 00BEKTE SJIEKTPOIHEPT ETHKH.

YT'O JIDII nomxHbl 0TOOpaKaThCA YTOIIIEHHBIMU JIMHUSIMU 3JIEKTPUUYECKOM
CBSI3M (IBYKpaTHOE WM OOJIbIIIEE YBEIUUCHHUE TOJIIIUHBI TT0 OTHOIIEHUIO K JIMHU-
SIM, KOTOPBIMU BBITIOJHAIOTCS YT'O 271eMEHTOB CXEMBI).

He pomyckaeTrcsi moBopaunMBaTh U OTOOpaXkaTh 3€pKajbHO HAa HOPMAaTbHOU
cxeme YI'O renepatopoB, aBTOTpaHchOpMaTOpoB, TpaHCHOPMATOPOB (Kpome
TpaHc(hHOPMATOPOB COOCTBEHHBIX HYX]).

B03MOXXHOCTB perynupoBaHusi Ha 000pYJOBaHUU HEOOXOIUMO OTOOpaxaTh
CTpeKoi (puc. 4).

Puc. 4. Bo3MOXXHOCTb peryjaupoBaHus

OTBOA CBSI3M OOMOTKH CPETHETO HAINPsHKEHHUST aBTOTPaHC(POPMATOPOB JOITY-
CTUMO M300pakaTh KaK CO CTOPOHBI KacaHWsl JYTH, TaK U C MPOTHBOMOJIOKHON
CTOpPOHHI (puc. 5).

Puc. 5. OTBOA CBSI3M OOMOTKH CPETHETO
HaMPsHDKCHHsS aBTOTPAHC(HOPMATOPOB
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Crioco6bl coeTuHEHHUs] 0OMOTOK JTOJKHBI 0TOOpaXaThCsl CHMBOJIAMU BHYTPHU
00MOTOK (puc. 6).

Toukr AIEKTPUIECKOTO COCMMHEHUS NIl 0003HAUEHHUSI OTBOAOB (OTIAEK) OT
IIMHBI HEOOXOAMMO BBIMOJIHATH 3aJIMBKOM Oetoro mnpera (puc. 7).

i | I Puc. 7. Touku 351€KTpUUECKOTO COCTMHEHUS

Ha cxeMax AofkHBI ObITH yKa3aHbl JMCIETYEPCKUEC HAUMEHOBAHMS BCETO
obopynoBanusi, YI'O koToporo nzo0paxeHsl Ha cxeme, a Takxke Bcex JIDII, orxo-
JSIIIUX OT OOBEKTA AJICKTPOIHEPTETUKHU.

Ha cxeme momKHBI yKa3bIBaThCA CIEAYIOIIME TEXHUYECKUE XapaKTEPUCTUKH
000py10BaHMUS:

— JUIsl TEHEPATOPOB — aKTHUBHAS MOIIHOCTh, B MBT;

— g TpaHchOpMaTOpOB U aBTOTPAHCHOPMATOPOB — TOJIHAS MOIIHOCTH, B
MB - A unu kB - A 115 TpanchopMaTopoB B aBTOTPaHCHOPMATOPOB MOITHOCTHIO
MmeHee 1 MB - A;

— JUISl CHHXPOHHBIX KOMIIEHCATOpPOB, OaTapeil KOHAEHCATOPOB, PEAKTOPOB —
peaKThBHAsI MOLIHOCTH, B MBap;

— Yy IPUCOEIMHEHUN PE3EPBHBIX STYEECK — HOMEPA ITUX SYEEK.

Puc. 6. CnocoOsI coenuHeHUs 00OMOTOK

Ta6auna 7. YcnoBuble rpaduyeckre 0603HaUYEHUS DIIEMEHTOB CXEM

0O06o3Ha-
HaumenoBauue HaumeHnoBanue O06o03HaueHue
YeHUe
[IIuna — || BeikaTHas TejexKa BBIKIIIOYA-

Tenass B pabouyeM IMOJOKECHUH
(BBIKITIOUATEIH BKIFOYEH)

KonueBast wmy¢ra xa- = BrikaTHas Tenekka BBIKIIOYA-
OenbHOM JIMHMM DJIEK- TeJIs B paboyeM IOJIOKEHUU
TpoIepeaaun (BBIKIIIOYATEIb OTKIIOYCH)

~Th-~<-
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Oxonuanue maba. 7

HaumenoBanue

O603Ha-
YEeHHUE

HaumenoBanue

O06o03HaueHne

TpanchopmaTtop AByX-
0OMOTOYHBIA

PazbenunuTens (BKIIOUEH)

TpancdopmaTop
00OMOTOYHBIH

Tpex-

PazbeaunuTens (OTKIIOUEH)

Tpanchopmatop AByX-
OOMOTOYHBIN C paciiern-
JICHHON BTOPUYHOU 00-
MOTKOM

3a3eMIISIOIINI pa3beTUHN-

TeJb (BKIIIOUEH)

ABToTpancopmaTop ¢
TPETUIHON OOMOTKOM

3a3eMIISIOIIHI pa3beIUHN-

TeJ b (OTKJIIOYEH)

BoJibT0100aBOYHBII KopoTko3ambikarenb (OTK-
TpanchopmMaTop JIFOYEH)

['eneparop Otaenutens (BKIIOYEH)
JlBurarenn Otnenutenb (OTKIIOYECH)

KomMmnencaTtop cMHXpOH-

ABTOMATHYECKHAN BBIKJIFOYA-

HBIN TeJb (BKIJIFOUEH)
barapesd  crarnueckux ABTOMAaTUYECKUI BBIKJIFOYA- J_
KOHJICHCAaTOPOB TeJb (OTKJIIOYEH)

EEEE R

— o == —I}I—_'T'_ = g = =] A =

23



10. PEKOMEHJIAIIMH 110 IPUMEHEHHWIO TUIIOBBIX
MPUHIIUITIUAJIBHBIX DJIEKTPHYECKUX CXEM
PACIPEJEJUTEJIbBHBIX YCTPOUCTB
MNOJACTAHIINM 35-750 KB

JlanHble peKOMEeHJAIMU KOPPEKTHO MPUMEHSATh MPU BHITIOJHEHUU YUEOHBIX
3aJIaHUl 10 TUCLUUIUINHE «DJIEKTPUUECKUE CETU U CUCTEMBD)

Cxembl PY nomxHBI yIOBIETBOPATH psiny TpeOoBaHui (kputepuen). Bax-
HEHIIMe U3 HUX: HAJIeKHOCTh, JKOHOMUYHOCTh, YAOOCTBO JKCIUTyaTalllid, TEXHU-
yecKkas THOKOCTh, 9KOJIOTUYECKasi YUCTOTa, KOMIAKTHOCTh, YHU(PHUITUPOBAHHOCTb.

HaznexxHocTh — CBOMCTBO OOBEKTa BBINOJHATH 33/JaHHbIC (DYHKIIMHM B 3ajaH-
HOM O0BbEME MPHU OMNPEICTCHHBIX YCI0BUAX GyHKUHOHUpOoBaHus. s cxem PY B
pacnpeeuTEeNbHBIX CETSIX — O00eCIeYeHUe SJIEKTPOCHAOKEHHS MMOTpeduTenei B
COOTBETCTBUM C UX KATETOPUHHOCTBIO.

OKOHOMUYHOCTh MOJpPa3yMeBaET BHIOOP cXxeMbl PY Ha OCHOBaHMH TEXHUKO-
HDKOHOMHMYECKUX IOKA3aTesiel, YYUTHIBAIOIIMX 3aTPAaTbl HAa €ro COOPYKEHHE H
HKCILTYyaTallMl0 ¥ 3KOHOMUYECKHE IOCIE/ICTBHSI, BbI3BAHHBIE ABAPUNWHBIMU BO3-
MYILECHHUSIMHU.

Y 100CTBO 3KCITyaTallMd 3aKII0YAeTCs B HATJIAJHOCTH M MPOCTOTE CXEMBI,
CHIDKAIOIIUX BEPOSITHOCTh OIIMOOYHBIX JIEUCTBUN NEpCOHANa, B BO3MO>KHOCTH
MUHHAMH3ALUU KOJIMYECTBA NMEPEKITIIOUECHUN.

TexHuyeckass THOKOCTb — CIIOCOOHOCTh AJANTUPOBATHCA K M3MEHSIOMIUMCS
YCIOBUSIM  pabOThl  ANEKTPOYCTAHOBKA TMpPU  IUIAHOBBIX WM aBapHUMHO-
BOCCTAHOBUTEJIBHBIX PEMOHTAX, PACIIMPEHUH, PEKOHCTPYKIIMN U HUCTIBITAHUSX.

DKOJIOTMYECKasi YHUCTOTa OMpPEACNSIeTCS] CTENEHbI0 BO3JEHCTBUSA 3JIEKTPO-
YCTAaHOBKH HA OKPYXKAIOLLY CpeAy — LIyM, IEKTPUYECKUE U MATHUTHBIE MOJIA,
3arpsi3HEHHE BIOPOCAMH U OTXOAaMU, HapyllIeHHe JanamadTa v mp.

KOMITaKTHOCTh XapakTepus3yercs BO3MOKHOCTBIO MUHHMH3ALMUU ILIOIIAIN
3emiid, oTuyxaaemor noxa PY. Dto mo3BonseT Hanbosee paldoOHANIbHO PEIIaTh
npobyieMy MPUOOPETEHUS 3EMEIbHBIX YYacTKOB, KOTOpas Ipu OOOCHOBAHUHU M
BBIOOpE CXEM 3JIEKTPOYCTAHOBOK HEPEAKO SBIISIETCS ONPEACIISIONICH.

YHu(UUIUpPOBaHHOCTh 3aKJIIOYAETCs B MPUMEHEHUM OrPAaHUYECHHOTO YHuCIiIa
TUIOBBIX cxeM (Tad. 8). Mcnoab30BaHne TUMOBBIX PEIICHUM MO3BOISIET CHUKATh
MaTepuajbHble U (PMHAHCOBBIE 3aTpaThl HA MPOEKTHUPOBAHHE, MOHTAX, MyCKOHA-
JaJKy U SKCIUTyaTalrIo 3JIEKTPOYCTAaHOBKH.
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Tadauua 8. YHuGUIIMPOBaHHBIC ONTUCAHUS THIOBBIX cXeM (1-s rpymma)

[TapameTtp

HanmMmenoBanue cxeMnl

bnok (nmuuus — TpaHcopmMarop) ¢ pazbeAUHUTEIIEM

bnok (nmuHus — TpaHchoOpMaTop) ¢ BHIKIIIOYATEIEM

Homep cxembl

35-1; 110-1; 220-1

35-3H; 110-3H; 220-3H; 330-3H; 500-3H

O6acTh TpUMEHEHHUS

Pacnipenenurensusie ycrporictBa 35-220 kB

Pacnpenenurensubie ycrporcta 35-500 kB

Tun moacTaHN

Tynukosas

TyrII/IKOBaH nJIn OTBECTBUTCIIbHAA

KomnuecTBo
MPUCOECAUHECHUI

OnuH (aBTO)TpaHchopMaToOp U OHA JTUHUS

DTamHOCTh Pa3BUTHUA

Bo3MokHO pacmipeHue MPaKTHYECKH 0 000U
cxeMbl. [IepBbIM 3TarIOM pacHIMpeHus SIBISICTCS CXeMa
Omoka (MuHUA — TpaHcopMaTop) ¢ BBIKIIOUYATETIEM
WJIH CXEMa MOCTHUKOB

HauanpHblii 3Tan pa3BuTHs 00J€€ CIOKHBIX CXEM.
[Tocnenyromum 5TarnoM pa3BUTHS SBISETCS CXeMa
MOCTHKOB

OcCHOBHBIE YCIIOBUA

TynukoBast omHoTpaHchopmaTopHas —TOJCTaHIINUA,

TYHI/IKOBEUI WKW OTBCTBUTCIIbHAA OI[HOTpaHC(bOpMa-

IIPUMEHEHHUS MOAKIIF0YaeMasi K JINHUMU, KOTOpass HE UMEET OTBETBHU- | TOPHAsl IOACTAaHLMSA, IOAKIIOYEHHAs! K JMHHUH, OT
TeNbHBIX ToAcTaHIui. [Ipu 3TOM obOecrneunBaeTcs Ha- | KOTOPOU 3aMUTaHbl U APYTUe TOICTAHIINN
JIe’)KHAs Iepeiada yIpasIOIIUX BO3ICHCTBUM peen-
HOM 3alllUThl HA OTKJIFOYEHHE BBIKIIOYATENS MUTAKO-
IeW JJMHUU
DKOHOMHYECKHE He Tpebyert sueek BeIKItOUaTeNnen TpebyeT oHy sAUEHKY BBIKJIIOYATEINS Ha JIBa MIPUCOE-

KPUTEPUHU TPUMEHEHUS

nuHeHus ((aBTo)TpanchopmaTop U TUHUSA)

3aHnMaeT MUHUMAaJIbHBIC OTUYXXJACMBIC IIOMAaJU C YUCTOM KOJIUYCCTBA HpI/ICOe,ZII/IHeHI/Iﬁ

HaubGonee nemeBas cxema ¢ y4eTOM KOJIMYECTBA TPUCOCTUHEHU I

Kpurepun HagexHOCTH

a) Otka3 (aBTO)TpaHchopmMaTopa WM JUHHH MPHBO-
JUT K 00€CTOYMBAHHUIO CTOPOHBI HU3ILErO M CPEIHEro
(nmpu Hanuuuum) HanpsbkeHus. CreaoBaTenbHO, cXema
SIBIISICTCSI HEJIOCTATOYHO HA/IeKHOM.
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a) Otka3 (aBTo)TpanchopmaTopa WIH JIMHUHU MPUBO-
JTUT K 00ECTOYMBAHUIO CTOPOHBI HU3IIETO W CPEIAHE-
ro (Ipy HAJIMYWHK) HANPSHKCHHS paccMaTpuBaeMOm
MOJICTAHIIMU. J[7151 TOBBIIIIEHUST HAJIEKHOCTH DJICKT-




Ilpooonocenue maon. 8

[TapameTtp

HanmMmenoBanune cxeMsl

bnok (nmuuus — TpaHcopmMarTop) ¢ pazbeAUHUTEIEM

bnok (nmuHus — TpaHchOpMaTop) ¢ BHIKIIIOYATEIEM

Kpurepnn Hanexxnoctn

Jns TOBBINIEHUS] HAJIEKHOCTU DIIEKTPOCHAOKEHUS
NoTpeOUTENM MOTYT pPE3epBUPOBATHCS IO CTOPOHE
HUBIIETO U cpelHero (IMpu HaJW4yuu) HarpspbkeHus. B
noJIHOM 00beMe OHO HenenecooOpaszno. [loaTomy
MPUMEHEHHUE PAcCMaTPUBAEMOU CXEMBbI JOKHO OBIThH
OTpaHUYEHO

POCHA0XKEHUSI TOTPEOUTENN MOTYT PE3EPBUPOBATHCS
MO0 CTOPOHE HU3LIETO U CpeaHero (MpH HaJIU4uu)
HanpspkeHus. OHaKO B MOJHOM OOBbEME OHO Helle-
Jecoo0pasHo.

6) OTKa3 TUHUN WIN BBIKIIOYATEIIST KaKOH-T100 1Mo
CTaHIIMK TPUBOJAUT K OTKIIOYEHHUIO BceX (aBTO)-
TpaHC(POPMATOPOB MOJCTAHUUMN, MOAKIIOYEHHBIX K
JIUHUU.

6) Kak cnencteue (mm. a, 6), cxema SIBJISICTCS HEI0-
CTATOYHO HAJIC)KHOW, M €€ CIeNyeT paccMaTpUBaTh
KAK HadyaJbHBIM, BPEMEHHBIM OSTall Pa3BUTUA IOJ-
CTaHLIMH

DKCIUTyaTal[MOHHBIE
KpUTEpPUU

a) llpocTas u Hars AHAS.

0) DIeKTpOMarHUTHBIE OJOKUPOBKU M OTIEPAIIMHU C Pa3beHHUTENSIMH ITPOCTHI U OJJTHOTHITHBIL.
6) Kak crnencreue (1. a, 6) MUHUIMU3UPOBAHbI OTKa3bl 110 BUHE TIEPCOHAIIA

Kpurepuu 6e3onmacHoctu

@) DnexkTpooOopymoBaHUE, TOKOBEAYIIHME YacCTH, HM30JISTOPHI, KPCIUICHUS, OTPaXKICHHS, HECYIIHE KOHCT-
PYKIIUH, W3OJISITUOHHBIC W JIPYTHE PACCTOSHHS JIOJDKHBI OBITh BBIOPAHBI M YCTAHOBJICHBI TaKUM OOpazoM,
YTOOBI:

— BBI3BIBAEMBIC HOPMAJIbHBIMU YCIIOBUSIMU PAOOTHI AIEKTPOYCTAHOBKHU YCUJIUS, HATPEB, DJIEKTPUYECKas ayra
WM WHBIC COMYTCTBYIOIIME ee paboTe sBIeHUus (MCKPeHHUE, BRIOPOC ra30B M T.I.) HE MOTJIM MPUYHUHUTH BPE.
00CTy)KMBAKOIIEMY TIEPCOHANY, a TAK)KE MPUBECTH K TOBPEKICHUIO 000pYI0BaHMS 1 BOSHUKHOBeHUIO K3;

— MPU BBIBOJIE B PEMOHT KaKOT0-JIMO0 MPUCOCTUHECHUSI OTHOCSIIINECS K HEMY ammaparhl, TOKOBEAYIIHNE YaCTH
¥ KOHCTPYKIIMHA MOTJIU TIOJIBEPTraThcsi 0€30MaCHOMY TEXHHUYECKOMY OOCTYKMBAaHUIO U PEMOHTY 0€3 Hapylie-
HUS HOPMaJIbHOUM pabOThI COCETHUX IIETIeH;
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Oxonuanue maba. 8

[Tapamerp

HanmeHoBaHMe cXeMBI

bnok (nmuuus — TpaHcopmMarTop) ¢ pazbeAUHUTENIEM bnok (nmuHusA — TpaHCPOpPMATOpP) € BHIKIIIOYATETIEM

Kpurepun 6e3onacHoctu

— ObL1a 0OecreueHa BO3MOKHOCTh yJI0OHOTO TPaHCIIOPTHUPOBAHUS 000PYJOBAHMS;

— IpU HApYIIEHUHM HOPMAJBHBIX YCIOBUH pabOThl 3JEKTPOYCTAHOBKM Oblia oOecnedeHa HeoOXxoaumas
JIOKaNM3aIus MOBPEeXICHHUH, 00yCIIOBICHHBIX aeiicTBueM K3.

0) HanpspkeHHOCTh JIEKTPUYECKOT0 M MAarHWTHOTO TOJIeH Ha Mapuipytax o0xoma Uit ocMoTpa 00o-
pyZOBaHHA M Ha pabOYMX MECTax y 00OPYHAOBaHUs, TJ€ BO3MOXKHO JIIUTEIBHOE MPUCYTCTBUE TIEpCOHAA IS
NpOBEICHHUS NTPOPHUIAKTHYECKIX U PEMOHTHBIX paboT, He JOJDKHA MPEBHIMIATH JOIMYCTHMYIO.

6) JlomkHbI OBITH BBITTOTHEHBI TPEOOBAHMS HOPMATHBHO-TEXHUYECKHX JOKYMEHTOB IO JJIEKTPOMArHUTHOU
COBMECTHMOCTH.

Ta6auna 9. YaudunupoBaHHbIC OMUCAHKS THIIOBBIX CXEM (2-5 TpymIa)

HanmeHoBaHNE CXEMBI

[Tapametp JIBa O110Ka C BRIKITIOYATEIISIMA U HEABTOMATHIECKOM MOCTHK ¢ BBIKJTIOYATEISIMHU B IETISX JTUHUM
IIEPEMBIYKON CO CTOPOHBI JINHUHI Y PEMOHTHOU IEPEMBIUKON CO CTOPOHBI JIMHUN
Homep cxembl 35-4H; 110-4H; 220-4H 35-5H; 110-5H; 220-5H

O6nacTh TpUMEHEHHUS

Pacnpenenurensubie ycrpoiictBa 35220 kB

Tum moacranun

TYHI/IKOBaH HNJIN OTBETBUTCIIbHAA HpOXOI{HaH

KonunuectBo
IIPUCOCTUHEHU N

JIBa (aBTO)TpaHcopmaTopa U iB€ TUHUU

OTanHOCTh Pa3BUTHUSA

Bo3moxHO pacmmpeHue A0 CXeMmbl ¢ OJHOM uiu | Bo3MOXXHO paciiMpeHue 10 CXeMbl ¢ OJIHON WIIH JIBY-
JBYMsI CUCTEMaMU COOpPHBIX IIMH (C OOXOIZHOW CHC- | Msl cUCTeMaMH COOPHBIX IIUH (C 00XOAHON CUCTEMOI
TemMol muH 760 Oe3 Hee). [Ipu sToM yuuTsiBatorcss | muH auO0 6e3 Hee). [Ipu 3TOM yuuThIBaroTcs cie-
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IIpooonocenue maon. 9

[Tapamerp

HanmMmenoBanune cxeMsl

JIBa Gyi0Ka C BBIKJIFOYATENIIMU U HEABTOMATHUECKOU
MEPEMBIYKOM CO CTOPOHBI JIMHUHN

MoCTHK ¢ BBIKJIFOYATEISMU B LETISIX JIMHUI
Y PEMOHTHOM MEPEMBIYKON CO CTOPOHBI JTMHUI

OTamHOCTh Pa3BUTHUA

ClelylolIe KOHCTPYKTHBHBIE ocoOeHHocTH. Ilon
KaX/10€ IPUCOEIUHEHHE, BKJIIOYasi MEPEeMbIUKy, Ipe-
JyCMaTpUBAIOT OTAEIbHYIO SIUEHKY aHAJIOTUYHO KOM-
MOHOBKAaM CXEM C OJHOM-IBYMSI CUCTEMaMHU COOPHBIX
muH. Kakaplii yyacTOK OIIMHOBKM MEXAY BBIKITIOYA-
TEJISIMA ¥ PEMOHTHOW MEPEMBIUKOI BBIIOJIHSIOT B BH-
JI€ OTJENbHOM CHUCTEMbI WM CEKIIMH CHUCTEMBbI cOOp-
HBIX HIMH (TUIIOBBIE PEIIEHUs JUIsI CXEM C OJIHOM-
JIByMsI cUCTeMaMu COOpHBIX LIMH). PazpeauHuTenu co
CTOPOHBI MPUCOETUHEHUs] JUHUN U (aBTO)TpaHcdop-
MaTOpPOB YCTAHABJIMBAKOTCS IOJ BBIXOJHBIMH JIMHEH-
HbIMH nopTajamu. [Ipyu mosTanHOM pacHIMpEeHUU CeK-
LMOHHBI WJIM IIMHOCOEAUHUTENBHBIN BBIKIIOYATEID

YCTaHaBJIMBACTCA B sTueiKe IICPEMBIYKH

JyIOIME KOHCTPYKTUBHBIE 0coOeHHOCTH. Coopyxa-
€TCS Yy4acTOK OIIMHOBKU MEXIY Pa3beIUHHTEIISIMU
NEPEMBbIUYKA B BHUJIC CUCTEMBI COOpPHBIX MIMH. B T10-
CIIEAYIONIEM OHa MOXKET MPeoOpa3OBBIBATHECA B 00-
XOAHYIO cucTeMy muH. [lom kaxkmoe MpucOearHe-
HUE, a TAKXKE [10J] CEKIIMOHHBIN BBIKITIOYATEIh TIPEIy-
CMaTPUBAIOTCS OTJICIBHBIC SIYCHKH, YCTAHOBJICHHBIC
B oauH pan. OctanbHOe 000pYyIOBaHHE M TOPTAIbI
YCTaHABJIMBAIOTCS O TPHUBSI3KaM KOMIIOHOBKHU CXe-
MBI C OJTHOH-IBYMsI CHCTEMaMH COOPHBIX IITHH

OCHOBHbBIE YCIIOBHS
IPUMCHCHHUS

a) TynukoBasi WM OTBETBHUTENBHAS TOJCTAHIUS C
OIHO- WIM JBYXCTOPOHHUM IIMTAHUEM, IIOJKIIIOYECH-
Hasg K JBYXUENHOM JIMHUM, OT KOTOPOM 3alUTaHbl U
JIpyrue NoJACTaHIUH.

0) B HOpMalbHOM pEXUME pa3beIUHHUTEIH B HE-
ABTOMAaTUYECKOW MEPEMBIUKE OTKIIOYEHBI, OCTAJIbHBIC
Pa3bEIMHUTENN, a TaKXKE BBIKIOYATEIN B CXEME
BKJIFOYECHBI

a) ITpoxoaHas MOACTAHIMS C IBYXCTOPOHHUM ITHTa-
HHUEM.
0) B HOpMaJbHOM pEXHUME pa3beIUHUTEIH B pe-
MOHTHOM MEPEMBIYKE OTKIIFOUEHBI, OCTAIbHBIE Pa3be-
JUHHUTEIIN, a TAaKXK€ BBIKJIIOYATEIM B CXEME BKIIIO-
YCHBI
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IIpooonocenue maon. 9

HanmMmenoBanune cxeMsl

[Tapamerp JIBa OJ10Ka ¢ BBIKJIIIOYATEIISIMA U HEABTOMATHYECKOM MOCTHK C BBEIKIIIOUATEISIMU B ILEIISIX JTUHUN
MEPEMBIYKOM CO CTOPOHBI JINHUHN Y PEMOHTHOM MEPEMBIYKON CO CTOPOHBI JTMHUI
DKOHOMHUYECKUE a) TpeOyer aBe siuelikd BBHIKIIOYATeNIeld Ha deThipe | a) TpebyeT Tpu SYEHKH BBIKIIOYATEICH Ha YCTHIpE

KPUTEPUU IPUMEHEHHUS

npucoenuHeHus: (nABa (aBTo)TpaHchopmMaropa U IBE
JIMHHM)

npucoenMHenus (nBa (aBTo)rpaHcdopmaropa U JiBe
JIMHUN)

0) 3aHMMaeT MUHUMAJIbHBIE OTUYXAa€MbI€ TUIOIIAH C

YUC€TOM KOJIMYCCTBA HpI/ICOGI[I/IHeHI/Iﬁ

6) Haubosee merreBas cxemMa ¢ y4eTOM KOJHYECTBA
MIPUCOETUHECHUI

6) Hambonee nemieBas cxema ¢ y4eTOM KOJHYECT-
Ba TPHUCOCIWHECHHWM A 3aJaHHON KOH(UTYypaIuu
CETH

Kpurepun HagexHOCTH

@) OTKa3 JIMHUM WM BBIKIIOYATENs TPUBOJUT K OTK-
JIOYEHUIO 110 OTHOMY (aBTO)TpaHc(hOopMaTOpy Ha BCeX
CMEXHBIX MOJCTAHIUAX, MOAKIIOYEHHBIX K JaHHOU
auHUM. PaccmaTpuBaemble OTKa3bl HE IOJKHBI TPUBO-
JUTh K OTPaHUYEHUIO AJIEKTPOCHAOXKEHUS NOTpeOu-
TeJIeH TPH JOCTATOYHOW HArpy30YHOM CIIOCOOHOCTH
OCTaBIIMXCS B pabore (aBTO)TpaHchopmMaTopoB, a
TaK)Ke JEHCTBUU aBTOMAaTHYECKOTO BBOJA pe3epBa Ha
CTOPOHE HM3IIETr0 M CpeaHero (Ipu HaJIW4YUM) HArpsi-
XKeHus (aBTo)TpaHchopMaTopa.

0) Tlpu Tpex-ueThipex U 0oJiee OTBETBUTEIBHBIX MOJI-
CTaHIMAX, MOAKIIOUYEHHBIX K JIMHUSAM C JIByXCTOPOH-
HUM TUTaHUEM, PEKOMEHJYeTCS pPacCMOTPETh Iiele-
CO00pa3HOCTh CEKIIMOHMPOBAHMS 3TUX JIMHUW 3a CUeT
UCIIOJIb30BAHMUSI HA OJHOM M3 MOJCTAaHIUN COOTBET-
CTBYIOLIEH CXEMBbI, HallpUMEP 3aXO0A-BbIXO.
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a) llpu oTka3ze HOPMAaJbHO BKIIIOUEHHOIO «CpPEJ-
HET0» BBIKJIIOYATENsI BO3MOXKHO IIOJIHOE IMOTaIleHue
pacnpeenuTenbHoro ycrpoiicta. Ilpu a3tom Tepsier-
Csl TPAH3UT MOIIIHOCTHU Yepe3 CTOPOHY BBHICILIErO HaIl-
psbxeHuns noxactaHuuu. 1lpu 3amanHOl B cxeme npu-
COEIMHEHUs MOACTAHIMM K 3HeprocucreMe (IByX-
CTOpPOHHEE MUTAHKE) MOTEPs] TPaH3UTa HE MPUBOIUT
K OTPaHUYEHUIO DJIEKTPOCHAOKEHHS MOTpeOuTenen
Ha CMEXHBIX TOJCTAHIUAX. TpPaH3UT MOIIHOCTH Oy-
JIeT TIOTEPSH U MPHU OTKa3€ BBIKIIOYATENS B LEMH JIH-
HUM. TpaH3UT MOIIHOCTH TPEPHIBACTCS M TIPU OTKa3e
cuiioBoro (aBto)rpancdopmaropa. OgHAKO ITOT Iie-
PEPBIB HEMPOJOJIKUTENbHBIA U ONpeeNseTcsl Bpe-
MEHEM OIIepaTUBHBIX MEPEKIIOYeHUN B cxeme. Kpo-
M€ TOro, 4acToTa OTKa30B (aBTO)TpaHCHOPMATOpPOB
paccMaTpUBaeMOro Kiacca HampsDKEHUS CpaBHH-
TEJIbHO HEBEJIMKA (I1apaMeTp MOTOKa OTKAa30B PaBEH




IIpooonocenue maon. 9

[Tapamerp

HanmMmenoBanune cxeMsl

JIBa Gyi0Ka C BBIKJIFOYATENIIMU U HEABTOMATHUECKOU
MEPEMBIYKOM CO CTOPOHBI JIMHUHN

MoCTHK ¢ BBIKJIFOYATEISMU B LETISIX JIMHUI
Y PEMOHTHOM MEPEMBIYKON CO CTOPOHBI JTMHUI

Kputepun HanexxHoctu

6) HeaBTOMAaTHUYECKyI0 MEPEMBIUYKY CO CTOPOHBI JIH-
HUW CIeAyeT YCTaHaBJIMBATh TOJIBKO MPU HAIUYUU
TEXHUKO-PKOHOMHYECKUX OOOCHOBaHHMA C Yy4eToM
¢dakTopa HAJEKHOCTH, MOCKOJIbKY IJIAHOBBIE U aBa-
puiibie mpoctou JuHUK 35-220 kB HempomoaxKu-
TEJBHBI, a TapaMeTp MOTOKa 0TKa30B (aBTO)TpaHchOp-
MaToOpOB OJWH M3 CAMbIX HU3KUX CpPEIU 3JIEMEHTOB
AIEKTPUYECKUX CETEM.

2) SIBnsercs mydiieii cCXeMOH C MO3UIMK HaIEeKHOCTH
¥ SKOHOMUYHOCTH JUIsl TYMUKOBBIX WM OTBETBUTEIb-
HBIX JABYXTpaHC(POPMATOPHBIX MOJCTAHIIMN TMPU HC-
MOJIb30BAaHUM COBPEMEHHBIX 3JIEra30BbIX BBIKIIIOYATE-
Jed ¢ TPYXUHHBIMH TPUBOJAMH Il TIOJCTAHIINI
35-220 kB
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0,005-0,02 1/rox). IToaToMy maHHOE COOBITHE TPH-
HUMAeTCsl BO BHUMAHHE MPU BHIOOpPE CXEM JIMILb [IPU
HAJIMYMN  JOCTATOYHBIX TEXHUKO-D)KOHOMHMYECKHX
00OCHOBAaHUM € y4eTOM (paKkTopa HaJEKHOCTH.

0) YcTaHOBKa BTOPOTO IOCIEIOBATEIHHO BKIIOYCH-
HOT'O BBIKJIIOYATENSI WM MEPEXo] K CXeMe YeThbIpeX-
YTOJIbHUKA JJI MCKJIIOUEHUsS NOTalleHHs paclpee-
JUTENIBHOTO YCTpoMcTBa (M. @) HelelecooOpasHa ¢
TE€XHHUKO-3KOHOMHMUYECKUX MO3UIHI ¢ yuyeToM (akTo-
pa HaJIEKHOCTH.

6) K ofHO# JTHHUYU C NBYCTOPOHHUM IMUTAHUEM pPe-
KOMEHJIyeTCsl MOJAKII0YaTh He 0ojiee Tpex-ueThIpex
MPOXOJHBIX MOJICTAHIIMM, B TOM YHUCJIE MO YCIOBUSIM
HAJIC)KHON pabOoThI peNeiHON 3aIlUThl B YAaCTH Celie-
KTUBHOCTH.

2) Ilpu mpoymx paBHBIX YCIOBHSAX B paccMaTpHBae-
MO cxeme, B OTJIMYHE OT CXEMbl MOCTHKA C BBIKJIIO-
YaTesIMM B LIEMSAX TPaHC(HOPMATOPOB U PEMOHTHOU
MEePEMBIYKOIl CO CTOPOHBI TpaHC(HOPMATOPOB, KOM-
MyTalMs JIMHUN BBINOJIHAETCS OJHHMM BBIKJIFOYATE-
jgeM. DTo GJIaronpusiTHO CKa3bIBAETCS Ha HAJIEAKHOC-
TH PpacIpeleIUTENbHOIO YCTPOMCTBA, IOCKOJBKY
KOMMYTaIMs JIMHUHM 3JIEKTporepeadyd B HOPMaJib-




Oxonuanue maoa. 9

HanmeHoBaHMe cXeMBI

[TapameTp JIBa O110Ka ¢ BBIKIIIOYATEIIIMA U HEABTOMATHIECKOM MOCTHK C BBEIKJTIOUATEISIMU B LEIISIX JTUHUN
MEPEMBIYKOM CO CTOPOHBI JIMHUH Y PEMOHTHOMW MEPEMBIUKON CO CTOPOHBI JTMHUI

HBIX, PEMOHTHBIX M aBapUUHBIX PEKUMAX OCYIIECT-
BIIICTCS 3HAUMTENBHO dalle, 4eM (aBTo)TpaHcdop-
MaTOpOB.
0) C y4eToM TII. a— SBISETCS JYYIIeH CXeMOit ¢ 1mo-
3UIUA HAJICKHOCTH M SKOHOMUYHOCTHU ISl POXOA-
HBIX TIOJCTAHIIAN MMPU UCTIOJIB30BAHUNA COBPEMEHHBIX
3JIEra30BbIX BBIKJIIOYATENIEN C MPYKUHHBIMU MPHUBO-
namu o1 moactadimit 35-220 kB

DKCIUTyaTalMOHHbIE a) Ilpocras u HarasaHAS

KpUTEPUUA 6) DICKTPOMAarHUTHBIC OJOKMPOBKHU M OTICPAIIUH C Pa3beIUHUTEIIMH MPOCTHI U OJHOTUITHBI

6) Kak cienctue (1. ¢ ¥ 6) MUHUMH3UPOBAHbI OTKA3bI 10 BHHE MEPCOHAIa
Kpurepun @) DnexkTpoo0opyI0BaHUE, TOKOBEAYIIHNE YaCTH, M30JATOPBI, KPEIUICHUS, OTPAXKACHHUS, HECYIIHE KOHCTPYK-
0C30macHOCTH [IUU, U30JISILIUOHHBIE U APYTHE PACCTOSHUS JTOKHBI ObITH BEIOPAHBI U YCTAHOBJICHBI TAKUM 00pa3oM, UTOOBI:

— BBI3BIBAEMbIE HOPMAJIBHBIMH YCIOBHSMH PAaOOTHI JIEKTPOYCTAHOBKU YCHUJIHSI, HAarpeB, dJIEKTPUUYECKas Jyra
WIN MHBIE COMYTCTBYIOIIKE ee padoTe siBIeHus (MCKpeHue, BEIOPOC Ta30B U T.I1.) HE MOIJIM NPUYHHHUTH BPE.
00CITy>KMBAIOILIEMY MIEPCOHAITY, a TAK)XXE MIPUBECTU K MOBPEXKIECHUIO 000pYI0BaHMS U BO3HUKHOBEHHIO K3;

— TIPH BBIBOJIE B PEMOHT KaKOTO-JTMOO MPUCOSIMHEHUSI OTHOCAIIMECS K HEMY alapaThl, TOKOBEAYIIHE YaCTH
¥ KOHCTPYKIIMU MOTJIA TIOJIBEPraThCsi 0€30MacHOMY TEXHHYECKOMY OOCITY’)KMBAaHUIO U PEMOHTY 0e3 Hapylie-
HUSI HOPMaJIbHON pabOThI COCETHUX IIETEH;

— MPU HApYUIEHUH HOPMAJIBHBIX YCIOBUN pabOTHI AJIEKTPOYCTAHOBKH ObUIa oOecreueHa HeoOXoaumasi JIoKa-
JU3alMs TOBPEXICHH, 00yCclIOBIEeHHbIX aeiicTBueM K3.

0) HampspkeHHOCTB DIIEKTPUYECKOTO W MAarHUTHOTO TOJeH Ha Mapmpyrax o0xoia Juii ocMoTpa o0opy-
JIOBaHUS W Ha paboumx MecTax y o0OpyHOBaHUS, TNIe BO3MOXXHO [UTMTEIBHOE MPHUCYTCTBHE TNEpCOHANA IS
NPOBEACHUS TPOPUITAKTHUECKUX U PEMOHTHBIX Pa0dOT, HE TOJKHA MPEBBIIIATH JOMYCTUMYIO.

6) JIOJKHBI OBITH BBIMOJHCHBI TPEOOBAHUS HOPMATHBHO-TEXHHYCCKHX JOKYMEHTOB TI0 3JICKTPOMArHUTHOW
COBMECTUMOCTHU

31




Tadoauna 10. YaudumupoBaHHbIe OMMCAHUS TUIIOBBIX cXeM (3-5 TpyIia)

[TapameTtp

HanmMmenosanune cxeMsl

MoCTHK C BBIK/TIOUATENAMH B LIEIAX TPaHC(HOPMATOPOB
Y PEMOHTHOM IIEPEMBIYKON CO CTOPOHBI
TpaHc-(popMaTopoB

3ax0a-BBIX0]1

Howmep cxembr

35-5AH; 110-5AH; 220-5AH

110-6; 220-6

O6uacTh TpUMEHEHHUS

Pacnipenenurenbhbie ycrporictBa 35-220 kB

Pacnpenenurensubie ycrpoiictBa 110 u 220 kB

Twun noacranuu

[TIpoxonHas

[Ipoxonnas

KommuectBo
IIPUCOECTUHEHU I

JIBa (aBTO)TpaHcopmaTopa U iBe TUHUU

JIBa (aBTO)TpaHcpopMaTopa U YEThIpe JTUHUH

DTamHOCTh Pa3BUTHUA

Bo3moxHO pacmmpeHue 10 CXeMbl C OJIHON WU
JIBYMSI CHCTEeMaMH COOpHBIX IIHMH (C 0OXOAHOU CHUCTe-
Mot miH 6o 6e3 Hee). [Ipu 3ToM yunuThIBalOTCS Cie-
JYIOIITME KOHCTPYKTUBHBIE 0ocoOeHHOCTH. CoopyKaeT-
Cs Y4acTOK OIIMHOBKH MEXAY Pa3beIUHUTEISIMHU TIe-
pPEMBIYKHA B BHUJIE CHCTeMbI COOpHBIX IMH. B mocrne-
JYIOIIEM OHA MOXKET MPeoOpa30BhIBATHCS B 00XOIHYIO
cuctemy muH. [log kaxaoe MpUCOSAMHECHHE, a TaKKe
M0J1 CEKIMOHHBIN BBIKIIIOUATENh MPEIyCMaTPUBAIOTCS
OTJICIIbHBIC STYEHKH, YCTAaHOBJICHHBIC B OuH psia. Oc-
TaabHOE 000PYJOBaHUE U MOPTAbl YCTAHABIMBAIOTCS
M0 TPUBS3KAM KOMIIOHOBKH CXEMBI C OJHOW-IBYMS
CHCTEMaMH COOPHBIX IIIHH

HadvanpHbIN STanm pa3BUTHS CXEMbl MOCTHUKOB, Tpe-
YrOJIbHUKA WM APYroi 0oJiee CIOXKHONW CXEMBI TIPH
oJIHOM (aBTO)TpaHchopmaTope u ABYX JUHUAX. Tak-
’KE HCIIONB3yeTCs Ha ABYXTPAHCPOPMATOPHBIX TOJI-
CTaHIMSIX B BUJC JIBYX HE CBS3aHHBIX MEXIY c000i
3aX0JIOB-BBIXOJIOB U B 3TOM CIIydyae SIBJISIETCS 3aKOH-
YEHHBIM ITAIIOM Pa3BUTHUS CXEMbI

OCHOBHBIE yCIIOBHS
NPUMEHEHHUS

a) TlpoxoaHasi MOJCTAHIUS C JBYXCTOPOHHUM IHTa-
HUEM TPU HEOOXOJAMMOCTH YaCThIX BKIFOYEHHI-OTK-
JT04YeHU# (aBTO)TpaHCHOPMATOPOB MPU HEPABHOMED-
HOM Tpaduke Harpy3Ku JUIsl CHUXKEHUS MOTEPbh MOIII-
HOCTH M 3JIEKTPO3HEPTUH B (aBTO)TpaHcHopmaTropax

32

a) HpOXO,Z[HaH nmoacrtaHousa € ABYXCTOPOHHHUM IIH-
TaHUEM, IIOAKIIOYCHHAA K )IBYXHCHHOﬁ JJMHUH




IIpoooncenue maon. 10

HanmMmenoBanune cxeMnl

MoCTHK C BBIKITIOUATEISIMH B LEISAX TPaHCHOPMATOPOB
Y PEMOHTHOM IIEPEMBIYKON CO CTOPOHBI

3ax0a-BBIX0]1

Hapaserp TpaHc-(hopMaTopoB
6) B HOpMaJIbHOM PEKUME Pa3beJAUHUTEIN B PEMOHTHOM MEPEMbBIYKE OTKIFOUCHBI, OCTAIbHBIC Pa3beIUHM-
TEJHU, a TAKXKE BBIKIIIOYATENIA B CXEME BKITIOUCHBI
DKOHOMUYECKHE a) TpeOyer Tpu sYeWKH BBIKIIOYATENCH Ha 4YeThipe | a) TpeOyeT YeThipe SUCHKH BBHIKITIOYATENICH Ha IIeCTh

KPUTEPUU TPUMEHEHHUS

npucoenuHeHus: (nABa (aBTo)TpaHchopmMaropa U IBE
JIMHHN)

npucoequHeHnil (1Ba (aBTO)TpaHcpopMaTopa U ue-
THIpPE JTUHUHN )

5) 3aHrMaeT MUHUMAIbHBIC OTUYKIAaCMBIC IJIOIIaau C

YU4C€TOM KOJIMYCCTBA HpI/ICOG,Z[I/IHeHI/Iﬁ

6) HaubGomnee nemeBas cxemMa ¢ y4eTOM KOJIMYECTBA
NPUCOETMHEHUH ISl 3alaHHON KOH(PUTYpaLluu CETU

6) CpaBHHTEIBHO JEIIeBas CXeMa C YYETOM KOJIH-
YecTBa MPHUCOCIUHEHHUH IS 3aJaHHON KOH(Urypa-
LIUU CETU

Kpurepun HagexHOCTH

a) Tlpu oTKa3ze HOPMAIBHO BKIIOYEHHOT'O «CPEITHETO»
BBIKJTIOYATEJsI BO3MOXHO IMOJIHOE MOTalleHue pacrpe-
JIETIMTENIbHOTO ycTpouicTBa. [Ipu aTOM Tepsercs TpaH-
3UT MOUIHOCTH Yepe3 CTOPOHY BBICIIETO HAMPSKEHUS
nojacranuuu. Iloteps TpaH3uTa HE MPUBOAUT K Orpa-
HUYECHHUIO JJIEKTPOCHAOXKeHUs mnoTpedureneil Ha
CMEXHBIX MOJCTaHUUAX. TpPaH3UT MOIIHOCTH Oyner
NOTEPSIH M IIPU OTKAa3€ BBIKJIKOYATENs B LIENH (aBTO)-
TpanchopmarTopa.

0) YcTaHoBka BTOPOTro MOCJIEA0BATEIHHO BKIFOYEHHO-
ro BBIKJIIIOYATENd WM TEpexo]l K CXeMe YeTbIpeX-
YTOJIbHUKA ISl UCKITFOUEHHUS TOTAlleHHs pacipe/ienu-
TEJILHOTO yCTpPOWCTBA (M. a) Herenecoodpa3Ha ¢ TeX-
HUKO-DKOHOMUYECKUX TMO3ULUNA C ydeToMm (akTopa
HaJIeKHOCTH.

33

a) Tlpu oTkase r000T0 BBIKIIOYATEIS TEPSETCS
3aX0JI-BBIXOJ] TOJIBKO OT OJIHOHM JIMHUU, 3aXO0/1-BBIXO]I
OT BTOPOH JIMHUM OCTAeTCs B paboTe.

6) CxeMy 3ax0J-BBIXOJ IIEJI€COO0Opa3HO paccMar-
pPUBATh JIJISl CEKIIMOHUPOBAHUS ABYXIEITHOW JTMHUU C
JBYXCTOPOHHUM TTUTaHUEM, K KOTOPOU MOIKIIOYCHO
0osiee Tpex OTBETBUTEIBHBIX IMOJCTAHIIUN MO CXEMeE
OJIOKa /IS TIOBBIMIEHUS HAJC)KHOCTH DIIEKTPOCHAO-
KEHHSI MOoTpebuTeneid U paboThl yCTPOMCTB peliei-
HOM 3aII{UTHI




IIpoooncenue maon. 10

[Tapamerp

HanmMmenoBanune cxeMsl

MocCTHK ¢ BBIKITIOYATEISIMU B TIEMSIX TpaHCHOpMATOPOB
Y PEMOHTHOM MEPEMBIUYKON CO CTOPOHBI
TpaHc-(hopMaTopoB

3ax01-BBIX0

Kpurepnn Hanexxnoctn

6) K onHOl NUHWY ¢ IBYCTOPOHHUM IHUTaHHEM PEKO-
MEHYyeTCsl OJKIII0YaTh He 0oJiee TpeX-ueThIpex IMpo-
XOJIHBIX MOJCTAHIMI, B TOM YHUCJE MO YCIOBUSM Ha-
NEKHOU paboThl peieifHON 3aIlIUThl B YaCTH CEJIEKTHB-
HOCTH.

2) Ilpu peMOHTE CEKIMOHHOI'O BBIKIIOYATENSI CXeMa
MO3BOJISIET COXPAHUTH TPAH3UT MOIIHOCTH IO MPHUCOE-
JUHEHHBIM JIMHUSM Y€pe3 PEMOHTHYIO IEPEMBIUKY,
a TaKXKe COXpaHHUTh B paboTe 00a (aBTO)Tpancdopma-
TOpa NpU aBapUUHOM OTKJIFOYEHUH OJHOW M3 OTXOISI-
[IUX JTAHAHN.

0) Ilpu mpoumx paBHBIX YCJIOBHUSIX B paccMaTpuBae-
MOI cxeMe, B OTJIMYME OT CXEMbl MOCTHKA C BBIK-
JH0YaTeNsIMUA B LIEMAX JIMHUM U PEMOHTHOM NEPEMBbIY-
KOM CO CTOPOHBI JINHUW, KOMMYTalUsl JIMHUU BBINOJI-
HseTCA JByMs BbIKIrodarensaMu. Ilostomy cxemy
MOCTHKA C BBIKIIOYATEJISIMH B LIEMAX TpaHc(opmaTo-
POB M PEMOHTHOHM INEPEMBIYKOW CO CTOPOHBI TPaHC-
dbopMaTopoB cieAyeT UCIONb30BaTh B Clydasx 3HAUM-
TEJIbHOM HEPaBHOMEPHOCTH Tpaduka Harpy3Kku, Kormaa
MOJKET OBITh OMPaBJaHbl YACThI€ BKIFOUEHUS-OTKIIIO-
4yeHus (aBTO)TpaHC(HOPMATOPOB ISl CHHXKEHUS TIOTEPh
MOIIIHOCTH U 3JIEKTPOIHEPTUH B HUX
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Oxonuanue maoa. 10

HanmMmenoBanune cxeMsl

MocCTHK ¢ BBIKITIOYATEISIMU B TIEMSIX TpaHCHOpMATOPOB

[Tapamerp . .
Y PEMOHTHOM MEePEMbIUYKOM CO CTOPOHBI 3ax0-BbIX0O]
TpaHc-(popMaTopoB
OKcIulyaTallMOHHbIE a) Ilpoctas u HarsHAS
KpUTEpUH 6) DIIeKTPOMAarHUTHBIC OJOKUPOBKU U OTICPAIIMU C PAa3bEIHHUTEIIAMHU MIPOCTHI M OTHOTUITHBI

6) MUHUMH3UPOBaAHBI OTKA3bI 110 BUHE MEPCOHAIA

TexHHYeCcKass THOKOCTh

(ABTO)TpaHCHOpPMATOPHI MOAKIIOYAIOTCS K ABYM HC-
TOYHMKAM MUTaHMS Yepe3 pa3BUIKY BBIKIIIOUATENEH,
YTO SIBJIAETCS JIOMOJHUTEIBHBIM MPEUMYLIECTBOM

CXCMbI B pPCMOHTHBIX U HOCHeaBaprIHBIX peKruMax

Kputepuu
0€30macHOCTH

a) DneKTpooOOpyIOBaHUE, TOKOBEIYIIHME YaCTH, HM30JATOPBI, KPEIUICHHS, OTPAKICHHUSA, HECYIIHe KOHCT-
PYKIIMU, U3OJISITUOHHBIE W JIPYTUE PACCTOSHUS JIOJDKHBI OBITH BBIOPAHBI U YCTAHOBIICHBI TaKUM OOpa3oM,
YTOOBI:

— BBI3BIBAEMbI€ HOPMAJIbHBIMU YCJIOBHUSIMU PA0OTHI SJIEKTPOYCTAHOBKU YCUJIUS, HArPeB, JICKTPUUECKas yra
WM WHBIC CONYTCTBYIOMIME e¢ paboTe sABIeHUs (MCKpEeHHE, BRIOPOC ra30B | T.II.) HE MOTJIU MPHYUHHUTH BPE]T
00CITy>KMBaIOIIEMY MEPCOHAY, a TAK)KE MPUBECTHU K MOBPEKIACHUIO 000pyA0BaHUS U BOSHUKHOBEeHUIO K3;

— IPY BBIBOJIC B PEMOHT KaKOT'0-JIM0O MPUCOCAMHEHUS, OTHOCSIITUECS K HEMY almapaThl, TOKOBEAYIIHNE YaCTH
U KOHCTPYKIIMU MOIJIM TOJBEpPraThCsi O€30MacHOMY TEXHUYECKOMY OOCTYy)KMBAaHHUIO M PEMOHTY 0e3
HaAPYIICHUS HOPMATbHOU PabOThI COCETHUX IIETIEH;

— TpHU HAPYIIEHUW HOPMAJBHBIX YCIIOBUW pabOTHI 3JEKTPOYCTAHOBKM Obla olecredeHa HeoOXomumasi
JIOKaJIU3aIvsl TTOBPEXKICHHH, 00yCIIOBIEHHBIX aeicTBueM K3.

6) HanpspkeHHOCTh 3JICKTPUYECKOTO M MArHUTHOTO IMOJIEH Ha MapuipyTrax o0xoja s ocMOTpa obopy-
JIOBAaHUS W Ha paboumMx MecTax y o0OpyJOBaHHUS, TJI€ BO3MOXKHO JJIMTEIBHOE MPUCYTCTBUE TMEPCOHANA IS
pOBeIeHUS TPOYUIAKTHUECKUX U PEMOHTHBIX pa0oT, HE JOHKHA MPEBBINIATH JOIMTYCTUMYIO.

6) JIoMKHBI OBITh BBITTOJHEHBI TPEOOBAHUS HOPMATHBHO-TEXHUYCCKUX JOKYMEHTOB IO DJIEKTPOMArHUTHOM
COBMECTUMOCTH
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Tadoauua 11. YHUPUIIMpOBaHHBIE OMMCAHUS TUIIOBBIX CXeM (4-5 TpyIIa)

[TapameTtp

HanmeHoBaHme cXeMBI

YeThIpeXyroJbHUK (TPEYTrOIbHUK)

[IlecTnyrosbHUK

Homep cxembl

110-7; 220-7; 330-7; 500-7; 750-7 (110-6H; 220-6H;
330-6H; 500-6H; 750-6H)

110-8; 220-8; 330-8

O6uacTh TpUMEHEHHUS

Pacnpenenurensubie ycrporcta 110-750 kB

Pacnpenenurensubie ycrpoiictBa 110-330 kB

Tun noxcranmn

[Ipoxonnas

V3noBas

Kommuectso
IIPUCOECTUHEHU I

JIBa (aBTO)TpaHcopmaTopa U iBe TUHUU

JIBa (aBTO)TpaHchopmaropa U YeThIpe JUHUH (WU
JPYroe coueTaHue NpUCOeTUPEHNIN)

DTamHOCTh Pa3BUTHUA

Bo3MoxkHO pacmimpenue 10 cxeMmbl TpaHchOopMaTOphI-
IIMHBI C TPUCOEAUHECHUEM JIMHUM 4Yepe3 JIBa BBIKIIIO-
qaTess WIK MOJYTOPHBIM IPUCOEIUHEHUEM JIMHUH, 10
MOJIYTOPHOM CXEMbI B 3aBUCHUMOCTH OT BBIJIEJICHHBIX
IJIOMIA/IE M NMPUMEHEHHOW KOMIIOHOBKH, HampuMmep
OJHO-, IBYX-, TPEXPSIAHOTO PACIIOJOKEHHS BBIKIKOYA-
Teaen

Bo3moxHO pacmmpeHue 10 cxeMmbl TpaHchopma-
TOPBI-IITUHBI C TIOJTYTOPHBIM MIPUCOEAMHEHUEM JTMHUAN
U TIOTyTOPHON CXEMBI

OCHOBHBIE yCIIOBHS
IPUMEHEHHUS

Hpoxo;:[Has[ nmoaACTaHHA C IBYXCTOPOHHUM IMTHUTAHHUEM
10 ABYM JIMHHUAM

V3noBas nmoaCTaHusga C IATBIO-LICCTBIO MPUCOCIN-
HCHHUAMU

DKOHOMMYECKNE KpUTE-
pUH IPUMEHEHUs

a) TpeOyeT deThIpe sTUCHKHU BHIKJIIOUATENICH HA YEThIPE
npucoenuHeHus (aBa (aBTo)TpaHchopmaTopa U B
JIMHUH)

a) TpeOyer 1IeCTh sYCEK BBIKJIIOYATENICH HA IIECTh
IIPUCOCAUHEHU I

0) 3aHMMaeT MUHUMAJIbHBIC OTYYXIAEMbIC IJIOMIAH C YIETOM KOJIMYECTBA IPUCOCTUHECHU
6) CpaBHUTENBHO JICHIEBAst CXeMa C yIETOM KOJIMYECTBA MPUCOSTUHEHNH JUTSI 3aJaHHOW KOH(PHUTYpaLluU CETH

Kpurepun HagexHOCTH

a) Tlpn oTkaze JHOOOTO BBIKIIOYATENS OTKIFOYACTCS
He OoJiee OHOM JIMHUU M OJHOTO (aBTO)TpaHcopma-
topa. Ilpu 3TOM TepsieTcst TpaH3UT MOIIHOCTH Yepes
CTOPOHY BBICILIEr0 HaNpspKeHUs noAacTanuuu. [loreps

36

a) Tlpu oTka3ze JOO0T0 BBIKIIOYATEIIS TEPSACTCS, KakK
MpaBuiio, He OoJjiee OJHOW JMHUU U OJHOTO (aBTO)-
TpaHcpopMaTopa, IBYX JHMHMM WIH JABYX (aBTO)-
TpaHC(pOpPMaTOPOB.




Ilpooonocenue maon. 11

[Tapamerp

HanmMmenoBanune cxeMsl

UeTbIpexXyrojibHUK (TPEYTOIbHHUK)

[ITecTnyroabHUK

Kputepun Hanexnoctu

TpaH3WTa HE MPUBOJIUT K OTPAHUUYCHUIO DJIEKTPOCHAO-
YKEHUS MOTPEOUTENICH Ha CMEXHBIX MOJICTAHITUSAX.

6) CxeMa YETBHIPEXYrOJbHUKA SIBJISETCS ajJbTepHATH-
BOM CXEM€ MOCTHKa, B KOTOPOW IMPHU OTKa3e «Cpe.-
HETO0» BBIKJIIOYATENST BO3MOXKHO ITOJIHOE ITOTaIICHHE
pacrnpeeuTeNIbHOTO YCTPONCTBA.

6) CxeMy 4YeTBIPEXyrojbHUKA HauOosee MPEaIOUYTH-
TELHO UCIIOJIB30BaTh I JIBYXTPaHC(HOPMATOPHBIX
noactanuit 500 u 750 kB ¢ aByms JauHUsIMU, IS
noactaniuii 110-330 kB sta cxema npuMeHsieTcs npu
HaJUYUH COOTBETCTBYIOIIUX TEXHUKO-IKOHOMHUECKUX
000CHOBaHHH ¢ y4eToM (aKTopa HaJIEHKHOCTH

0) Tlpu aHamM3e BO3MOXKHOCTH HMPUMEHEHHUS CXCMBI
HEOOXOJIMMO BBIIIOJHUTH OLIEHKY BO3MOXXHBIX pe-
KUMHBIX OTPAaHUYEHUN TIPU BOSHUKHOBEHUM aBapUii-
HbIX BO3MYIIEHUN B CXEME IPU PEMOHTE OJHOTO W3
BBIKJIIOYATeNIel U(WiTH) IPUCOCTUHEHHM.

6) CxeMa MeCTUYTOJIbHUKA SIBJIICTCS aTbTePHATHBOMN
CXEME 3aXOJ-BBIXOJ IPU CEKIMOHUPOBAHUU JIBYX-
LIEITHOM JIMHUHU C IBYXCTOPOHHUM IIUTAaHUEM, K KOTO-
pOii MOJKITIOYEHO O0Jiee TPeX-U4eThIpeX OTBETBUTENb-
HBIX TMOJCTAaHIMI MO cxeMe OJIoKa JJisi MOBBILICHUS
HAJEKHOCTH JJIEKTPOCHAOKEHUs THoTpeduteneil u
paboThI YCTPOKCTB pelieiiHol 3anuThl. B cxeme miec-
TUYTOJIbHUKA Ha JIBE€ SYEWKH BBIKIIOUYaTeseid OoJb-
i€, 4eM B cXeMe 3axoJ-Bbixoa. OqHako cxema Iec-
THYTOJBHUK oOecrieurnBacT 0ojiee paBHOMEPHOE pac-
IIPEACIICHUE TIOTOKOB MOITHOCTH 10 y4acTKaM JBYX-
LENHOW JIMHUHU, YTO CHHUYKAET NMOTEPU MOIIHOCTH U
DHEPruU B IEKTPUUYECKOM CeTH. J[aHHBIN KpUTEpUiA
ClIelyeT YYMUTBIBATH IPH TEXHUKO-DKOHOMHUYECKOM
CPAaBHEHHUHU ITUX CXEM

DKCIUTyaTal[MOHHBIE
KpUTEPUU

a) Ilpoctas u HarIsIAHAS.

6) 9H€KTpOM3FHPITHLI€ 6HOKI/IpOBKI/I " oncpanuu ¢ pa3bCANHUTCIIIMU ITPOCTHI 1 OAHOTUIIHBI.

6) MHHUMH3UPOBAHBI OTKA3bI 110 BUHE TIEPCOHAIIA
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Oxonuanue maoa. 11

[TapameTtp

HanmMmenoBanune cxeMsl

YeThlpexyroJibHUK (TPEYTOJIbHUK) [lecTnyrosbHUK

Texunueckast THOKOCTH

(ABTO)TpaHCHOPMATOPHI MOIKIIOYAOTCS K JIBYM HC- | a) (ABTO)TpaHc(opMaTOphl MOAKIIOYAIOTCS K JBYM
TOYHMKAM TUTaHUSl Yepe3 pPa3BWIIKY BBIKIIOYATENIeH, | HICTOYHMKAM IMUTAaHUS 4Yepe3 Pa3BUIIKY BBIKIIOUYaTE-
YTO SABJIAETCA TOMOJHUTENBHBIM IPEUMYILECTBOM CX€- | JIEH, YTO SABJIAETCA JOMOJHUTEIBHBIM MPEUMYLIECT-
MBI B PEMOHTHBIX U [TOCJI€aBAPUNHBIX PEKUMAX BOM CXE€Mbl B PEMOHTHBIX U TIOCJCaBapUIHBIX pe-
KUMaXx.

0) TpebyeT cI0KHOTO ydyeTa Habopa pa3IU4YHBIX I1e-
PETOKOB MOIIHOCTH B PEMOHTHBIX U MOCJI€aBapHii-
HBIX PEeXHUMax (pa3pbiB KOJIbLIa) TIPH BBIOOpE mapa-
METPOB CpabaThIBaHUS PEICHHON 3aIIUTHI

Kpurepuu 6e3onacnoctu

a) DnekTpooOOpyAOBaHHE, TOKOBEIYIIHWE YACTH, H30JIATOPBI, KPEIUICHHUS, OTPakICHHUs, HECYIIHe KOHCT-
PYKLUH, U3OJSIUOHHBIE U JAPYTHE PACCTOSIHUS JOJHKHBI OBITH BBHIOPAHBI M YCTAaHOBJICHBI TaKUM 0Opa3oM,
YTOOBI:

— BBI3BIBAEMbBIC HOPMAJIBHBIMHU YCIOBUSAMHU PaOOThI SJIEKTPOYCTAHOBKM YCHJIHUS, HATPEB, dJIEKTpUUECKas Ayra
WM MHBIC COMYTCTBYIOIIUE €€ paboTe sBJICHUS (MCKPEHHE, BLIOPOC ra30B | T.I.) HE MOTJIM MIPUIUHUTE BPE]
00CITyKMBAIOIIEMY MEPCOHATY, a TAK)KE MPUBECTH K MOBPEKACHUIO 000pYAOBaHUS U BO3HUKHOBEHHUIO K3;

— MPHU BBIBOJIC B PEMOHT KaKOTO-JTUO0 MPUCOCAUHEHHUSI OTHOCSIIMECS K HEMY alllaparthbl, TOKOBEIYIIUE YaCTH
U KOHCTPYKIIMM MOTJIM TIOJABEPraTrbcsl O€30MacHOMY TEXHHYECKOMY OOCITYy)KHBAaHUIO M PEMOHTY 0e3
HapyIIeHUs] HOpMaJIbHON pabOThI COCETHUX IIETICH;

— TpU HAPYIIEHUW HOPMAJBHBIX YCIOBUU pabOThl AJIEKTPOYCTAHOBKM OblIa oOecmedeHa HeoOXomammas
JIOKaJIU3aIMs TIOBPEXKICHHH, 00yCIIOBIIEHHBIX aeicTBueM K3.

6) HanpspkeHHOCTh 3JICKTPUYECKOTO M MArHUTHOTO IMOJIEH Ha MapuipyTrax o0xoja s ocMOTpa o0opy-
JIOBaHUS W Ha paboumx MecTax y oOOpydOBaHMs, TJi€ BO3MOXKHO JUIMTEIBHOE MPUCYTCTBUE TMEPCOHANA IS
pOBeIeHUS TPODUITAKTUUECKUX U PEMOHTHBIX padoT, HE JIOJKHA MPEBBIMIATE JOMYCTUMYIO.

6) JIoMKHBI OBITh BBIMOJHEHBI TPEOOBAHHS HOPMATHBHO-TEXHUYECKUX JOKYMEHTOB IO 3JICKTPOMArHUTHOM
COBMECTUMOCTH
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Taboauua 12. YHUpUIIMpOBaHHBIE ONMMCAHUS TUIIOBBIX CXeM (5-51 TpyImna)

[TapameTtp

HanmMmenoBanue cxeMnl

Cxema ¢ 01HO# CeKIMOHUPOBAHHON CHCTEMON COOPHBIX
IIMH ¥ C TOJKJII0YEHUEM TPaHC(HOpPMATOPOB uepes3
Pa3BIIKY U3 BBIKIIIOYATENIEH

Cxema ¢ 0IHOM CEKITMOHUPOBAHHOW CUCTEMOM
COOPHBIX IITHMH

Homep cxembr 35-9; 110-9; 220-9 110-9H; 220-9H
OO6nacTh MpUMEHEHUS Pacnpenenurensubie ycrpoicta 35220 kB Pacnpenenurensubie ycrporicta 110 u 220 kB
Tun noxcranmn V3noBas

KomnuecTBo
MIPUCOECAUHECHUI

JIBa (aBTO)TpanchopmaTopa U TPU JUHUU C BO3ZMOXKHOCTBIO YBEIMYEHHS 4YMCIa MPUCOEIUHEHUM (T.e. pac-
IMIMPEHMs] TOJCTAHIMK) CBBIIIE IIECTH; MPU PACHIMPEHUH 10 IIECTH NPUCOSAMHEHUN HCIONb3YeTCs cXeMa
HIECTUYTOJIbHUKA. Bompocsl pacmmpeHus MOJACTaHIMM aHAIU3UPYIOTCA MPU BBIOOPE CXEM 3JIEKTPUUECKHX
cerell Ha mepcrekTuBy 5—10 et

OTanHOCTh Pa3BUTHSA

Bo3MoxHO paciivpeHue 10 cXeMbl ¢ OJHOM ceKIo- | Bo3MOKHO pa3BUTHE JO aHAJIOTMYHON CXEMBI ¢ 00-
HUPOBAHHON CHCTEMON COOPHBIX IIMH U C OOXOJHOM | XOJHON CUCTEMOU IINH

CUCTEMOM IIMH, a TaKXe /10 CXEMbI C JBYMsI CHCTEMa-
MU COOpPHBIX HIMH U ¢ 00XOHOW CUCTEMOW MIMH JHUO0
0e3 Hee

OCHOBHbBIE YCIIOBHS
IPUMCHCHHUS

@) Hanuuue momapHO pe3epBUPYEMBIX JIMHUI (MIONMApHO pe3epBUPYEMbIC JTUHHH, MMOAKIIOUCHHBIC K pa3iind-
HBIM CEKIUSAM paclpeeIUTENbHOIO YCTPOMCTBA; ITPU OTKIIOUYEHNH OJTHOM JIMHUU €€ Harpy3ka nepepacnpene-
JIUTCS] HA OCTABIIYIOCS B pab0Te JTUHUIO), a TAKXKE JTMHUH, PE3EPBUPYEMBIX OT APYTUX MOJICTAHITHIA.

6) OTcyTCcTBYyeT HEOOXOIUMOCTh COXPAaHEHHs B pab0OTe BCEX MPHCOCIUHCHUH K Ka)JIOW CEKIUH MPH €€ OT-
KIIFOYEHUH.

6) OCHOBHBIE 3Tamnbl JOKHBI MOATBEPKAATHCS pacue€TaMU YCTAHOBHUBIIMXCS PEXKUMOB MPHU MOOYEPETHOM
OTKJIFOYEHHUH KaXJIOTO MPUCOCINHEHNS, & TAKIKE CEKIIMU CUCTEMbI COOpHBIX muH. [Ipy 3TOM B pacueTHBIX pe-
MOHTHBIX M TOCIICABAPUUHBIX PEKUMaX B DHEPTrOCHCTEME JIOJDKHBI 00€CIIeYMBATHCS: COXPAaHEHUE CTaTUdec-
KOM yCTOMYMBOCTH; TpeOyeMble YPOBHU HAMpPsDKEHHs O y3JaM CETH; JOMYCTUMbIE TOKOBbIE HArpy3KH Mpo-
BOJIHMKOB U alIlapaToB
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IIpooonocenue maon. 12

HanmMmenoBanune cxeMsl

CxeMa ¢ 0JIHOM CEKIITMOHUPOBAHHON CUCTEMOM COOPHBIX

[Tapamertp Cxema ¢ 0/1HOM CEeKIIMOHUPOBAHHOU CUCTEMOM
IIMH U C MOAKITIOYCHHEM TPaHC(HOPMATOPOB Yepes3
COOPHBIX IITHMH .
Pa3BUIIKY M3 BBIKJIIOYATEIEH
DKOHOMHUYECKHUE a) Tpeoyer K + 1 sueiiky Boikimouaress, rae K — xo- | @) Tpebyer Kk + 2 sueiiku BoikirouaTeneit, rue K —

KPUTEPUU TPUMEHEHUS

JUYECTBO MPUCOETUHECHUH.

6) 3aHMMaeT MUHUMAJIbHBIC OTYYKTaeMbIC IIOMIAIN C
Y4ETOM KOJIMUECTBA MPUCOCTUHEHUM.

6) Haubosee nerreBas cxemMa C y4eTOM KOJHYECTBA
MIPUCOETUHECHUI

KOJTMYECTBO TPHUCOCIUHECHHH, T.e. HA OJIHY SUYEHKY
0O0JIbIlIEe, YEM B CXEME C OJHOW CEKIIMOHUPOBAHHOMN
CHUCTEMOM COOPHBIX IIIHH.

0) Hanbonee nemieBas ¥ KOMIIAKTHAs CXeMa C yue-
TOM KOJMYECTBA MPHUCOSAUHEHUN IIOCIE CXEMBI C
OJIHOM CEKIITMOHHUPOBAHHOM CUCTEMOI COOPHBIX HINH

Kpurepun HanexHoctu

a) Tlpu oTkaze HOpPMaJbHO BKIIOYCHHOTO CEKIIMOH-
HOT'O BBIKJIIOYATESA BO3MOKHO IIOJHOE IIOTallICHUE
pacIpeIeIUTEIbHOTO YCTPOMCTBA.

6) YcTaHOBKa BTOPOTO TOCIICAOBATEIBHO BKIIOUYECHHO-
0 CEKIMOHHOTO BBIKJIKOYATENSA JJI1 UCKIFOYEHUs I10-
TaliCHUs] PacIpeCIUTEIBHOr0 YCTporcTBa (1. @) He-
nesnecooOpa3Ha ¢ TEXHUKO-9KOHOMHYECKHX TTO3UIUH.
6) [IpeanodrurenbHa yCTaHOBKA JBYX MOCIIEIOBATEIIb-
HO BKJIFOUYEHHBIX CEKIIMOHHBIX BBIKJIFOUATEJIEH C BKIIFO-
YEHUEM B Pa3BUWIKY U3 HHUX OJHOIO IIPUCOECIUHEHUS
(B TOM 4uCIIE ¥ HEPE3ECPBUPYEMOTO) JIJIsi UCKITFOUCHUS
MOTall€HUs PaCHpPEleIUTENLHOIO YCTPOMUCTBA NIPHU
CAMHUYHOM OTKa3e CEKI[MOHHOTO BBIKJIIOYATENs 0e3
YBEJIMUYECHUS KOJIMYECTBA BBIKIIIOUATEIEH B CXEME.

8) SIBnsercs nydiieil cXeMoi ¢ MO3UIUMK HAaIe)KHOCTU
Y DKOHOMUYHOCTH IIPU UCIIOJIB30BAHUHA COBPEMEHHBIX
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a) Haimuwe nByX pa3sBWIOK W3 BBIKJIIOUYATENCH IS
MOAKIIOUEHUs (aBTO)TpaHC(HOPMATOPOB HCKIIOYAET
IIOJTHOE TIOTAIIEHUE PACIIPEIEIIUTEIIBHOTO YCTPOUCT-
Ba 110 winu 220 kB npu enuHuyHOM OTKa3e J1r000ro
BBIKJIIOUaTesss cxeMbl. [loaToMy HaaexHOCTh pac-
CMaTpUBAEMOM CXEMbI BBIIIEC, YEM CXEMbI C OJIHOU
CEKIIMOHUPOBAHHOW CHCTEMOM COOPHBIX IITHH.

0) C ydyetoMm ¢akTopa HaJIeKHOCTU MEPEXO] OT CXe-
MBI C OJTHOM CEKIIMOHUPOBAHHOU CUCTEMON COOPHBIX
mH (K + 1 siuelika BBIKITIOYATENs) K CXEME C OJHOM
CEKIIMOHUPOBAHHOW CHUCTEMOW COOPHBIX IIUH U C
MOJIKJIFOUYEHHEM (aBTO)TpaHCHOPMATOPOB Uepe3 pas-
BUJIKY M3 Bhikmrouateneii (K + 2 saeliku BIKITIOUaTE-
neil) TpeOdyeT TEeXHUKO-3KOHOMUYECKHX OOOCHOBa-
HUN ¢ yueToMm (akTopa HAACKHOCTH JJIA TOJICTaH-
1ui ¢ BeicuM Hanpsbkenuem 110 u 220 xB.




IIpooonocenue maon. 12

[TapameTtp

HanmMmenoBanune cxeMsl

Cxema ¢ 01HOH CEKLIMOHMPOBAHHOW CUCTEMOM
COOPHBIX IITHMH

CxeMa ¢ 0JIHOM CEKIITMOHUPOBAHHON CUCTEMOM COOPHBIX
IIVH ¥ ¢ TIOJKIIOYEHUEM TpaHcPOopMaTopoB yepes
Pa3BUWIKY U3 BBIKJIKOUYATEIICH

Kpurepnn Hanexnoctu

AJIETA30BBIX BBIKJIIOUYATENEH ¢ IPYKUHHBIMU TIPUBO/IA-
mu g noactaduuit 35-220 kB. To e oTHOCUTCS U K
KPVYD.

6) C yuetoM (hakTopa HaJEHKHOCTH CXEMY C OIHOMH
CEKIIMOHUPOBAHHON CHCTEMON COOpHBIX IIMH U C
MOAKIIOUeHHEeM (aBTO)TpaHchHOpPMATOPOB Yepe3 pas-
BUJIKY M3 BBIKJTIOYATENel Hambosee MpeAarnoYTHTeNb-
HO WCIIONb30BaTh JJISI PacHpeneNuTeIbHbIX YCT-
poiictB 110 u 220 kB noacraniyii ¢ BBICHIMM Harl-
psoxkenueM 500 u 750 kB, T.e. Ha CTOpOHE CpEeIHETO
HANPSDKEHUST KPYITHBIX TMOJACTAHIIMA OCHOBHOW CETH
sHeprocucTeM. TeM caMmbIM oOecreyuBaeTcs Moj-
KItoueHue aptoTpancpopmatopoB 500 u 750 kB
yepe3 JBa BBIKIIIOUATENsI KaK CO CTOPOHBI BBICIIETO,
TaK U CPETHETO HATPSIKEHUS

OKCIUTyaTal[MOHHBIE
KpUTEPUU

a) Ipoctas u HarIsIAHAS.

0) DICKTPOMAarHUTHBIC OJOKHPOBKH ¥ OTICPAIIUU C Pa3bEIUHUTEISIMU MPOCTHI U OJTHOTHITHBI.

6) MHHUMH3UPOBAHBI OTKA3bI 10 BUHE TIEPCOHAIIA

Texnnueckast THOKOCTH

Kectkas uxcanysi NpuCOeIMHEHUN MO CEKIUAM; TO-
NapHO PE3ePBUPOBAHHBIC NMPUCOCIMHEHUS HEOOXOaU-
MO MOJKJIF0YaTh K Pa3HbIM CEKIUSM.

a) (ABTo)TpanchopMaTOpsl MOAKIIOYAIOTCS K JBYM
MCTOYHUKAM NUTaHUs 4Yepe3 Pa3BWIKY BBHIKIIIOYATE-
JIed, YTO SIBISICTCS JOTMOJTHUTEIBHBIM MPEUMYIIECT-
BOM CXEMbl B PEMOHTHBIX U IOCJIEaBAPUUHBIX pe-
KUMax.

0) YKectkas Qukcarys MPUCOSTUHEHUH IO CEKITHIM;
MONapHO PE3epPBUPOBAHHBIC JIMHUU HEOOXOIUMO
MOAKJIIOYATh K Pa3HBIM CEKLIHSIM
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IIpooonocenue maon. 12

[TapameTtp

HanmMmenoBanune cxeMnl

Cxema ¢ 0IHOM CEKITMOHUPOBAHHOW CUCTEMOM
COOPHBIX IINH

CxeMa ¢ 0JIHOW CEKIITMOHMPOBAHHON CUCTEMOM COOPHBIX
IIVH ¥ ¢ TTOJKIIOYEHUEM TpaHCcPOopMaTopoB yepes
Pa3BUWIKY U3 BBIKJIKOUYATEIICH

Kpurepun 6e3onacHoctu

a) DneKkTpooOOopyI0BaHUE, TOKOBEIYIIHE YaCTH, U30-
JSITOPBI, KPEIUICHUsI, OTPaXKICHHUs, HECyIue KOHCT-
PYKIIWH, U30JISIMOHHBIE W JIPYTHE PACCTOSHUS JOJIK-
Hbl OBITh BHIOpaHBI M YCTAaHOBIIEHBI TaKUM 00pazoM,
YTOOBI:

— BBI3BIBAEMbIE HOPMAIBHBIMU YCIOBHUSIMH PabOTHI
AIIEKTPOYCTAHOBKU YCWIIHMSA, HArpeB, DJCKTPHUYECKas
Jyra WIA WHBIE COMYTCTBYIOIIUE €€ paboTe SBJICHUS
(MckpeHue, BBIOPOC ra3oB U T.II.) HE MOTJIU IPUYUHUTH
BpeJl 00CITyKHBaIOILEMy TIEpCOHANy, a TaKXkKe MpHUBeEC-
TH K TIOBPEXKJICHUIO 000PYOBaHUS U BOSHUKHOBEHUIO
K3;

— TpU BBIBOJIE B PEMOHT KaKOTO-THOO MPUCOCTH-
HEHMsI, OTHOCSIIIMECS K HEMY aIlllapaThbl, TOKOBEYILHE
YacTH W KOHCTPYKIIMM MOTJIM TOJABEpPrarbcs Oe3omac-
HOMY TEXHMYECKOMY OOCIY>KMBAaHUIO M PEMOHTY 0e3
HapyIIEHUS] HOPMAITLHOW PabOThI COCETHUX IICTIeH;

— MpH HAPYIIEHUH HOPMAIBHBIX YCIOBUU pabOTHI
AIIEKTPOYCTAaHOBKH OblTa oOecredyeHa HeoO0Xoaumasi
JIOKaJIM3alys MOBPEXAECHUN, O00YCIOBIEHHbBIX IEHCT-
Buem K3.

0) HampsokeHHOCTh DJEKTPUYECKOTO0 M MarHUTHOTO
HoJiei Ha MapuIpyTax 00Xo/aa it 0cMOTpa 000pyI0-
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a) DnexTpooOOopyIOBaHHE, TOKOBEIYIIHWE 4YacCTH,
W30JISITOPBI, KPEIUICHUs, OTpaXKJIEHHUs, HeCylue
KOHCTPYKIIUH, U3OJISIITUOHHBIE U APYTHE PACCTOSTHUS
JOJKHBI OBITh BBIOPAHBI U YCTAHOBJICHBI TAKUM 00-
pazoM, 4TOOBI:

— BBI3bIBAEMBIE HOPMAJIBHBIMHU YCIOBUSIMU PabOTHI
ANIEKTPOYCTAHOBKU YCWJIHSI, HArpeB, AJIEKTpUUECKas
JyTa WIA WHBIE COMYTCTBYIOIINE €€ paboTe sSBICHUS
(uckpenue, BHIOPOC Ta30B U T.I.) HE MOTJIM MPUYH-
HUTH Bpejl 0OCTY>KMBAIOIIEMY IEPCOHANY, a TaKkKe
MIPUBECTU K TIOBPEKJICHUIO 000PYOBAaHUS U BOSHUK-
HoBeHuio K3;

— MpU BBIBOJE B PEMOHT KaKOTro-MOO MpHUCOearHE-
HUS OTHOCSIIMECS K HEMY alIaparbl, TOKOBEAYIINE
YaCTH U KOHCTPYKIIMHM MOTJIU MOJBEpraThcs 6e3omac-
HOMY TEXHUYECKOMY OOCITY>KUBAHHUIO U PEMOHTY 0e3
HapyIIeHUs] HOpMaJIbHON pabOThI COCETHUX IIETICH;

— MPU HApYIIEHUU HOPMAIBHBIX YCJIOBHHA pPabOTHI
ANIEKTPOYCTAaHOBKM ObLTa obecredueHa HeoOXoaumast
JIOKaJU3aIHsl MOBPEXACHUN, 00YCIIOBIEHHBIX JIEHCT-
Bruem K3.

6) HampskeHHOCTh 3JEKTPUUYECKOTO WU MarHUTHOTO
moJiel Ha MapIIpyTax o0xoaa st OCMOTpa 0060py10-




Oxonyanue maoa. 12

[TapameTtp

HanmeHoBaHme cXeMBI

Cxema ¢ 0IHOM CEKITMOHUPOBAHHOW CUCTEMOM
COOPHBIX IINH

CxeMa ¢ 0JIHOW CEKIITMOHUPOBAHHON CUCTEMOM COOPHBIX
IIVH ¥ ¢ TIOJKIIOYEHHEM TpaHcPOopMaTopoB yepes
Pa3BWIIKY U3 BBIKJIIOUaTEIICH

Kpurepuu 6e3omacnoctu

BaHUS M Ha pabouyux MecTax y o0OpydoBaHMs, IJie
BO3MOJKHO JUIMTEIBHOE MPHUCYTCTBHE MEpCOHaa s
NpOBEJIEHUS MPOPUITAKTUIECKUX U PEMOHTHBIX padoT,
HE JIOJKHA MPEBBIIATH JOMYCTUMYIO.

6) JloyKHBI OBITH BBINOJHEHBI TPeOOBAHUS HOPMATUB-
HO-TEXHUYECKHX JIOKYMEHTOB IO 3JIEKTPOMarHUTHOU
COBMECTHUMOCTHU

BaHHS W Ha pabouMXx MecTax y 00OpyIOBaHUS, TJIE
BO3MOXHO JJIMTEILHOE NMPUCYTCTBUE MEpCcoHaa s
MpoBeACHUsI MPOPUIAKTUYECKUX U PEMOHTHBIX pa-
00T, HE JOJKHA MIPEBHINIATh JOIMYCTUMYIO.

6) JloiokHBI OBITH BBHITIOJIHEHBI TPeOOBaHHS HOpMa-
THUBHO-TEXHUYECKUX JIOKYMEHTOB II0 3JIEKTpOMar-
HUTHOM COBMECTHUMOCTH

Ta6auna 13. YaupunupoBaHHble OMMCAHUS TUIIOBBIX CXeM (6-51 Tpyrina)

ITapamertp

HanmMmenoBanune cxeMsl

Cxema ¢ 0IHOH CeKIMOHUPOBAHHON CHCTEMON COOPHBIX
IIMH U € TOJKIIOYEHUEM MTPUCOEIMHEHNN Yepes
«TIOJIyTOPHYIO» LIENIOUKY

Cxema ¢ 0/1HOH CEeKIIMOHUPOBAHHOMN CUCTEMOI COOPHBIX
IIAH U ¢ 00XOIHON CUCTEMOH IIIUH

Homep cxembl

110-9AH; 220-9AH

110-12; 220-12

O6nacTh TpUMEHEHHUS

Pacnpenenurensueie ycrpoiictea 110 n 220 kB

Tum moacranun

Vi3noBas

KonunuectBo
IIPUCOEINHEHUN

JIBa (aBTO)TpancopmaTopa U TPU JUHUHM C BO3MOXKHOCTBIO YBEIMYEHHMS 4YHUCIIa MPHUCOEIUHEHM (T.e. pac-
IIMPEHUsl MOJACTAHLIMK) CBBIIIE IIECTH; MPU PACHIMPEHUU JO IIECTH NPUCOEAMHEHHM HMCMOJIb3YyeTCsl cXema
HIECTUYTOJbHIKA. BOMpPOCH pacumpeHus: MOJACTAaHIMKM AHAJIM3UPYIOTCS MPHU BBIOOPE CXEM IJIEKTPUYECKHX

cereil Ha nepcnektuBy 5—10 net

OTanHOCTh Pa3BUTHSA

Bo3moxHO pa3BUTHE 110 CXEMBl TpaHCPOPMATOPHI-
IIMHBI C MOJIYTOPHBIM IPUCOCIWHEHUEM JIMHUN WU
ITOJTYTOPHOW CXEMBI

Bo3M0XHO pa3BuUTHE 1O CXEMBI C TBYMSI CUCTEMaMHU
COOpHBIX IIMH U ¢ 00XOJHOM CUCTEMOI IINH
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IIpooonocenue maon. 13

[Tapamerp

HanmeHoBaHme cXeMBI

Cxema ¢ 01HOH CeKIMOHUPOBAHHON CHCTEMON COOPHBIX
IIMH U C MOJKIIOYCHNEM IPUCOSANHEHUH Yepe3
«TIOJIyTOPHYIOY» IIETIOUKY

CxeMa ¢ 0JIHOM CEKIITMOHUPOBAHHON CUCTEMOM COOPHBIX
IIUH U ¢ 00XOIHON CUCTEMON IITUH

OcHOBHBIE yCIIOBUS
HPUMEHEHUS

a) Hannune He Gojiee IBYX HEpE3epPBHPOBAHHBIX JIH-
HUM (BKJIIOYAIOTCS B «IOJYTOPHBIE» LIEMOYKH), T.€.
IpU OTKJIFOYEHUHU TAKOM JIMHUM MOJCTAHLUUU MOIKIIO-
yeHHble K Hed oOectoumBaroTcs. OcTajabHblE JIMHUHU
JOJKHBI OBITH MONApHO PE3epBHPYEMBIMU (TIOMAPHO
pe3epBUpPYEMBIE JTUHUU, MTOAKIIOUYECHHBIE K PAa3IMYHBIM
CEKIIMSIM pacTpeIeTUTEILHOTO YCTPOICTBA; IPH OTK-
JIOYEHWHU OJHOW JIMHUU €€ Harpy3ka Iepepacrpe-
JIEJTUTCSl Ha OCTaBIIYIOCS B paOOTe JIMHUIO), a TAKKE
JUHUSAMH, PE3EPBUPYEMBIMU OT APYTUX MOJICTAHIIUMN.
0) OTCyTCTBYeT HEOOXOIMMOCTH COXpaHEHHsS B pa-
00Te BceX MPUCOCAMHEHUN K KaXKJOW CEKIUH TIPH ee
OTKJIFOUEHUH.

8) IIyHKTBI @ U 6 JOKHBI TOATBEPKIATHCS pacueTaMu
YCTAaHOBUBIIHUXCS PEKUMOB MPU MOOYEPETHOM OTKITIO-
YEHUU KaXKJIOTO MPUCOEAUHEHNUS, a TAKKE CEKIIUH CHC-
TeMbI COOPHBIX IIKH. [Ipy TOM B pacueTHBIX PEMOHT-
HBIX U MOCJ€aBapUNUHBIX PEXHMaX B DHEPrOCUCTEME
JIOJDKHBI  00ECTIEYMBAThCS: COXPAHEHUE CTaTHYECKOM
YCTOMYMBOCTH; TpeOyeMmble YPOBHU HAIPSHKEHUS IO
y3J1aM CE€TH; JAOMYCTUMbIE TOKOBbIE HArPy3KH MPOBOA-
HUKOB M anmapaToB

a) Hanuuue Hepe3epBHUPOBAHHBIX MPUCOCIUHEHHIA,
npuyeM He 0osiee OAHOrO Ha CEKILHIO, IIPU 3TOM 00-
XOJTHAasl CUCTEMA IIUH BKJIIOYEHA B CXEMY IUIaBKH TO-
JoJiefia Ha BO3AYIIHBIX JUHUAX. OCTallbHbBIE MTPUCOE-
TUHEHUS JOJDKHBI OBITH Pe3ePBUPOBAHBI.

0) OTcyTcTBHE HEOOXOIUMOCTH COXpaHEHUs! B pabo-
T€ BCEX MPHUCOECIUHEHUN K CEKLUUU IPU €€ OTKIIoYe-
HUU C YYETOM TI. d.

6) IlyHKTBI a U 6 NOMKHBI MOATBEPKAATHCS pacye-
TaMH yCTAaHOBHMBIIUXCS PEXHMOB MPH MMOOYEPETHOM
OTKJIIOYEHHUHU KAXKIO0TO MPUCOSINHEHUS, a TAK)KE CeK-
IIUM CHCTEMBI COOPHBIX mWH. [Ipu 3TOM B pacdeTHBIX
PEMOHTHBIX M TIOCIICABAPUMHBIX PEXUMAX JIOJKHBI
o0OecreynBaThCs: COXpPAHEHHE CTATUYECKOM YCTOM-
YUBOCTH B YHEPrOCHUCTEME; TpeOyemMble YPOBHH HaIl-
PSDKEHUS 110 y3J1aM CETH; JIOMYCTHUMbIE TOKOBBIE Har-
PY3KH MPOBOHUKOB U allapaToB

2) B HOpMmanbHOM pexume 00XOAHOI BBIKITIOYATEINb
He 3a7elICTBOBaH.

DKOHOMUUYECKUE
KPUTEPUU TPUMEHEHUS

a) Tpebyet K + 2 s4eiiku BBIKITIOYATENCH, T/Ie K — KOJTMYeCTBO MPUCOSAMHCHUH
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IIpooonocenue maon. 13

HanmMmenoBanune cxeMnl

CxeMa ¢ 0JIHOW CEKITMOHMPOBAHHON CUCTEMOM COOPHBIX

[Tapamertp N CxeMa ¢ 0JIHOM CEKIITMOHUPOBAHHON CUCTEMOM COOPHBIX
IIUH ¥ C MOJKJIIOYEHUEM MPUCOSIUHEHUHN Yepe3 o N
IIUH U ¢ 00XOIHON CUCTEMON IITUH
«IOTYTOPHYIO» LIETIOUYKY
OKOHOMHYECKUE 6) Hanbonee aemieBas ¥ KOMIIAKTHAsE cXeMa ¢ y4eToM | 6) I1o cpaBHEHHMIO CO CXEMOM ¢ OIHOM CEKIIHOHHPO-

KPUTEPUU IPUMEHEHHUS

KOJINYECTBA MPUCOECAUHEHHH, B TOM YUCIIE HEPE3EPBU-
pyeMmbIix. [Ipu mpounx paBHBIX YCIOBUSX €€ HCIOJb-
30BaHuE Oosiee MPEANOYTUTENBHO MO CPaBHEHUIO CO
CXEMOM C OJTHOM CEeKIIMOHMPOBAHHOW CHUCTEMOM cOOp-
HBIX [IWH U ¢ 00XOHOW CUCTEMOMN IINH

BaHHOM CHCTEMO COOPHBIX IIMH:

— TpeOyeT YCTaHOBKM Ha KaXXJIOM MPUCOCIMHEHHUU
(;ruaMK uM (aBTO)TpaHchopmaTope) 0OXOHOTO pazbe-
JTUHHUTENIS, CTOMMOCTh KOTOPOTo coctaBisieT 15-25 %
CTOMMOCTH BBIKJIIOUYATEIIS;

— YBEJIMYHMBAET OTUYXJAEMbIC 3€MEJIbHbIC YIaCTKHU 32
cueT 00xoaHoM cucrembl mnH Ha 20-30 % B 3aBucu-
MOCTH OT YHCJIa IPUCOECANHEHUM.

6) Ilpu HCMOIB30BaHUU COBPEMEHHBIX 3JIETa30BbIX
BBIKJTIOYATENIel C MPYXUHHBIMUA MPUBOJIAMU 00XOI-
Has cHCTeMa IINH, KaK MpaBUiio, HE OKyHaeT cels ¢
MO3ULIMI CHUXKEHMSI MOTEPh MOILIHOCTHU M AJIEKTPO-
SHEPTUM B CETH MPH IJIAHOBBIX PEMOHTAaX KOMMYTa-
[MOHHBIX ammapaToB. [Ipu oTcyTcTBMUM HEOOX01U-
MOCTH IIJIABKU TOJIOJe[a U MPU IMPOYUX PaBHBIX yC-
JIOBUAX OoJiee MPEANOYTUTEIFHO UCTIOIB30BaTh CXe-
MY C OJIHOM CEKIIMOHHMPOBAHHOM CHCTEMOI COOPHBIX
IIUH ¥ C MOJKIIOYCHUEM OTBETCTBEHHBIX MPHUCOEIU-
HEHUM Yepe3 «MOJIYTOPHYIO» LETIOUKY

Kpurepun Hanexxnoctu

a) Hannune «moyTOpHBIX» [ENOYEeK UCKIII0YAeT MOl
HO€ MOTAIlIEHUE paclpereanuTeabHoro ycrpoiictsa 110
win 220 kB npu eAMHUYHOM OTKa3e J000ro BBIKIIIO-
garens cxeMsl. [IoaTomMy cxema 10CTaTOYHO HaJeXKHa.
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a) Tlpu oTKa3ze HOPMAJIBLHO BKIIOYEHHOTO CEKIIMOH-
HOTO BBIKJIIOYATEIs] BO3MOXKHO TIOJTHOE MOTallleHue
pacnpeeNnuTeNbHOr0 yCTPOUCTBA.




IIpooonocenue maon. 13

[TapameTtp

HanmMmenoBanune cxeMnl

CxeMa ¢ 0JTHOM CEKIITMOHMUPOBAHHOMN CUCTEMOM COOPHBIX
IIUH ¥ C MOJKJIIOYEHUEM MPUCOSIUHEHUHN Yepe3
«IOTYTOPHYIO» LIETIOUYKY

CxeMa ¢ 0JIHOM CEKIITMOHUPOBAHHON CUCTEMOM COOPHBIX
IIUH U ¢ 00XOIHOI CUCTEMON IITUH

Kpurepnn Hanexxnoctn

0) YcraHOBKa BTOPOTO IOCIIEAOBAaTENIBHO BKIIIOYEH-
HOTO CEKIMOHHOT'O BBIKIIOYATENS ISl UCKIIOUEHUS
HOTaIlIeHHsT PacIpeAeIUTeIFHOTO YCTpoicTBa (1. a)
Helenecoodpa3Ha ¢ TEXHUKO-9KOHOMUYECKHUX MO3U-
Ui ¢ y4eToM (haKTopa HaJIeKHOCTH.

6) llpennoururenbHa yCTaHOBKA JBYX IOCIIEIOBA-
TEIbHO BKJIIOYEHHBIX CEKIMOHHBIX BBIKIIOYATENEH C
BKJIIOYEHUEM B Pa3BUJIKY U3 HHUX OJHOIO MPHUCOEIU-
HeHusl (B T.4. U HEPE3EepPBUPYEMOIO) AJIsi HUCKIIIOUe-
HUSl TIOTallleHHs pPAclpelesIuTEIbHOrO0 YCTPOHCTBA
IpU €IMHUYHOM OTKa3€ CEKIMOHHOTO BBIKIIFOYATENS
0e3 yBelIMYeHHsI KOJIMYECTBA BBIKIIIOYATENICH B cXeme

OKCIUTyaTal[MOHHBIE
KpUTEPUU

a) Cxema MEHee MpoCTasi U HaIJISAHAS 110 CPABHEHUIO
CO CXEMaMM C OJHOM CEKLIMOHHUPOBAHHOM CHUCTEMOM
cOOpHBIX HIMH (C MOJKIIOYEeHUEM (aBTo)TpaHchopMa-
TOpPOB Yepe3 pa3BUIIKY M3 BbIKIIIOUATENel nin 6e3 Hee)

a) Ipoctas u HarsAHAS

6) 9H€KTpOM3FHPITHLI€ 6HOKI/IpOBKI/I " oncpanru ¢ pa3bCANHUTCIIAMU HEC OAHOTUITHBI

6) Tpebyer kecTkoi (GUKCAIIMK MPUCOCAMHEHUMN JIH-
HUH AJIEKTPONEPEIauul MO CEKIUsIM (CHUKEHUE THOKO-
CTH CXEMBblI), MPU ATOM IMOMAPHO PE3EPBUPOBAHHBIC
MPUCOEAUHEHUSI HEOOXOAMMO MOAKIII0YaTh K Pa3HBIM
CEeKLHSAM

6) Kectkast puxcanusi IpUCOCANHEHHUM MO CEKIUSAM;
MOTIApHO PE3epPBUPOBAHHBIC MPHUCOSAMHEHUS HE00-
XOJIMMO MOAKIIOYATh K Pa3HbIM CEKLIHSIM
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Oxonyanue maoa. 13

[TapameTtp

HanmMmenoBanune cxeMnl

CxeMa ¢ 0JIHOW CEKITMOHMPOBAHHON CUCTEMOM COOPHBIX
IIUH ¥ C MOJKJIIOYEHUEM MPUCOSIUHEHUHN Yepe3
«IOTYTOPHYIO» LIETIOUYKY

CxeMa ¢ 0JIHOM CEKIITMOHUPOBAHHON CUCTEMOM COOPHBIX
IIUH U ¢ 00XOIHOI CUCTEMON IITUH

TexHHYECKass THOKOCTh

@) (ABTO)TpaHC(HOPMATOPHI MOAKIIOYAIOTCS B CXEME
4yepe3 pa3BWIKY W3 JIBYX BBIKIIOUATENICH, YTO SIBJIS-
eTCsl IONOJHUTENBHBIM MPEUMYIIIECTBOM CXEMBI B pe-
MOHTHBIX U MOCJI€aBAPUNHBIX PEKUMAX.

6) XKectkas (ukcanus MPUCOCTUHCHUN 1O CEKIIHSIM;
MOMAPHO Pe3epBUPOBAHHBIC JIMHUK HEOOXOIUMO TOJI-
KITIOYaTh K Pa3HBIM CEKITHSIM

Kputepuu
0€30I1aCHOCTH

@) DneKkTpooOOpyIOBaHUE, TOKOBEAYIIME YACTH, HM30JISATOPHI, KPEIUICHUS, OTPaXKJACHUS, HECYIIHUEe KOHCT-
PYKIIMH, M3OJIAIIMOHHBIE U JPYTHE PACCTOSHUS JIOJDKHBI OBITH BBIOPAHBI U YCTAHOBJICEHBI TaKUM OOpa3oM,
YTOOBI:

— BBI3bIBAEMBIC HOPMAJIbHBIMU YCIOBUSIMU PaOOTHI IEKTPOYCTAHOBKHU YCUIIUS, HATPEB, DJIEKTPUUECKas Tyra
WM MHBIE COMYTCTBYIOIIME ee paboTe siBIeHus (MCKpEeHHe, BBIOPOC Ta30B U T.I.) HE MOTJIU MPUYUHUTH BPE]l
00CTy)KHBAOIIEMY TIEPCOHANY, a TAKKE MPUBECTU K TOBPEKICHUIO 000pYI0BaHMS 1 BOSHUKHOBeHUIO K3;

— MIpH BBIBOJIC B PEMOHT KaKOTO-JIMO0 MPUCOSTUHEHUS, OTHOCSIINECS K HEMY allapaThl, TOKOBEIYIINE YACTH
¥ KOHCTPYKIHUM MOTJIHM TOJBEPraThbcsi 0€30MacHOMY TEXHHYECKOMY OOCTY>KUBAaHUIO M PEMOHTY 0€3 HapyIie-
HUSI HOPMaJIbHOM pabOThI COCEAHMX IETeH;

— TpU HAPYUICHUH HOPMAJIBHBIX YCJIOBHI pPabOThI AIEKTPOYCTAHOBKH ObLTa obecrieueHa HEOOXOoaumas Jio-
KaJu3alus MOBPEKIeHNH, 00yCIIOBICHHBIX NelicTBueM K3.

6) HanpspkeHHOCTh 3JCKTPHYECKOTO M MArHMTHOTO IMOJIEH Ha MapiipyTrax o0xojaa s ocMoTpa obopy-
JIOBaHHS U Ha pabodynx MecTax y oOOpyAOBaHHMs, TJI€ BO3MOXKHO JIJTUTEIILHOE MPUCYTCTBHE MEpCcoHaNa JUIs
MPOBEACHUS TPOPUITAKTUUESCKIX U PEMOHTHBIX padoT, HE JIOJDKHA MPEBBIIIATH JOMYCTUMYO

6) JIoMKHBI OBITh BBIOJHEHBI TPEOOBAHUS HOPMATHUBHO-TEXHUYCCKUX JOKYMEHTOB IO 3JICKTPOMArHUTHOM
COBMECTUMOCTH
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Taboauua 14. YHUpUIIMpoBaHHbBIE OMMCAHUS TUIIOBBIX cXeM (7-5 TpyIIna)

[Tapamerp

HanmMmenoBanue cxeMnl

Cxema ¢ 0IHOH CEeKIMOHUPOBAHHON CHCTEMOW COOPHBIX
IIMH U ¢ 00XOAHOW CHCTEMOW MIMH C TOAKIIOYEHUEM
TpaHc(opMaTOpOB Yepe3 pa3BHIKY U3 BBIKIIOYATEICH

Cxema c JABYMs CUCTEMaMU C60pHBIX IINH

Howmep cxemsl

110-12H; 220-12H

110-13; 220-13

O6acTh TpUMEHEHHUS

Pacnipenenurensueie ycrpoiictea 110 n 220 kB

Twun noacranuu

V3noBas

KommuectBo
IIPUCOECTUHEHU I

JIBa (aBTO)TpancopmaTopa U TPH JUHUM C BO3MOXHOCTBIO YBEIMYECHMS YHUCIIa TMPHUCOETUHEHHH (T.e. pac-
IIUPEHUS TOACTAHIIMU) CBBIIIE MIECTH; MPU PACIIMPEHUH A0 MIECTH MPUCOCTUHEHUM HCIOJB3YeTCs CXema

MCCTUYIOJIbHUKA. BOHpOCBI pacIupCHUA ITOACTAHLIHMHK AHAJIHU3UPYIOTCA IIpU BBI60pe CXCM JJICKTPHUYCCKUX

cerel Ha nepcnektuBy 5—10 ner

OTanHOCTh Pa3BUTHSA

B03MOXHO pa3BUTHE JI0 CXEMBI C IBYMsI CHCTEMaMU
COOpHBIX IIMH U ¢ 00XOTHOM CHUCTEMOU IIMH, a TaK-
e JI0O CXEMBI C JIByMsI CEKIIMOHUPOBAHHBIMU CHCTE-
MaMH# COOPHBIX IITMH M C 00XOTHON CUCTEMOM ITUH

OCHOBHBIE yCIIOBHS
IPUMEHEHHUS

a) Hannuue Hepe3epBUPYEMBIX MPUCOCAUHCHHN, MTPH-
yeM He Oojiee OHOTO Ha CEKIUI0, IPU ATOM 00X0]I-
Hasl CUCTEMa IIWH BKIIOYCHA B CXEMY ILIABKH TOJIO-
Jeqa Ha BO3AYIIHBIX JIMHUSX. OCTalbHBIC MPUCOCIH-
HCHUS JIOJKHBI OBITh PE3EPBUPYEMBI.

0) OtcyTcTBHE HEOOXOAUMOCTH COXPAaHECHHUSI B padoTe
BCEX MPUCOCMHEHUI K CEKIMU MPU €€ OTKIIOYCHUH C
YUYETOM II. d.
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a) bonee NBYX HeEpe3epBUPYEMBIX MPUCOCIUHCHHIA
Ha TOJCTAHLIMU U, KaK CJIEJCTBHE, HEOOXOIUMOCTh
UX COXpaHEHHUs B paboTe MpH IUIAaHOBOM OTKIIIOYE-
HUU CUCTEMbI COOPHBIX IIIHH.

6) B HOpMaLHOM PEXHME MPUCOCTUHEHUS 10 BO3-
MO>KHOCTH CUMMETPUYHO paclpeieIeHbl MEXKIY CHC-
TeMaMU COOPHBIX IIMH, a HIIMHOCOEAUHUTEIbHBII BbI-
KJIIOYATENIb BKJIKOYEH M BBINOJIHIET CEKIMOHHUPYIO-
e QyHKIUH (pekuM (QUKCUPOBAHHBIX MPUCOEIU-
HEHHWI) WM OTKIIOYEH IO PEeXHMHBIM COOOpaxke-
HUSIM, B TOM YHUCJI€ CTALlMOHAPHOMY JIEIIEHUIO CETH




Ilpooonocenue maon. 14

[Tapamerp

HanmMmenoBanune cxeMsl

Cxema ¢ 0IHOH CEeKIMOHUPOBAHHON CHCTEMON COOPHBIX
IIUH U ¢ 00XOIHON CUCTEMOMN IIIUH C ITOAKJIFOYUEHUEM
TpaHchOpMaTOPOB Yepe3 pa3BUIIKY U3 BBIKIIIOUATEICH

Cxema ¢ 1ByMsI CUCTEeMaMu COOPHBIX IIHH

st orpanudenust ypoHeil TokoB K3. Ilpu stom
OJIMH W3 IIUHHBIX pa3beIUHUTENCH KaXKI0TO MPHCoe-
JUHEHUS BKJIIOYEH, a IpYyroil oTkiatoueH. OcranbHble
pa3beAMHUTENN, a TaKXKe BBIKIIOUATEIM B CXEMe
BKJIFOUEHBI

DKOHOMUUYECKUE
KpUTEPUU TTPUMEHEHHUS

a) Tpebyer K + 3 sueliku BbIKIHOYaTeNnel, rae K —
KOJIMYECTBO IPUCOECTUHEHUN.

6) Ilo cpaBHEHHIO CO CXEMOH C OJHOW CEKIIMOHUPO-
BaHHOU CHCTEMON COOPHBIX IIHH:

— TpeOyeT YCTAaHOBKM Ha KaXKJIOM IPUCOCIUHECHUU
(uanu  wnm  (aBTO)TpaHchopmaTope) OOXOIHOTO
pa3beIMHUTENISA, CTOUMOCTh KOTOPOTO COCTaBiseT 15—
25 % CTOMMOCTH BBIKIIOYATE]IS;

— YBEIMYMBAET OTUYK/IA€Mbl€ 3€MEIbHbIE YUACTKU 3a
cyer ooxonuou cucrembl mmH Ha 20-30 % B 3aBuU-
CHUMOCTH OT YHMCIIa TPUCOECAUHEHUH.

6) Ilpu wHcCHoONb30BaHUU COBPEMEHHBIX 3JIEra30BbIX
BBIKJTIOYATENIe ¢ TPYXKUHHBIMA TPUBOJAMH 00X0JI-
Hasi cUCTeMa IIWH, Kak MpaBWjo, HE OKymaeT cels ¢
MO3ULIMM CHIKEHHSI TOTEPh MOIIHOCTU U 3JIEKTPO-
SHEPTUM B CETU MPH IJIAHOBBIX PEMOHTAaX KOMMYTa-
IMOHHBIX amnmnapaToB. To ke oTHocuTes k KPYD.
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a) Tpeoyer K + 1 sueliky BoIKIItOUaTess, rae K — ko-
JNYECTBO IPUCOECTUHEHUM.

0) I1lo cpaBHEHHIO CO CXEMOM C OJHOM CEKIIMOHUPO-
BaHHOU CUCTEMOW COOPHBIX IIUH TPeOYyeT YCTaHOBKHU
Ha KaXJOM HPHUCOECIUHEHUH BTOPOrO UIMHHOTO
Pa3bEIMHUTENSA, CTOMMOCTh KOTOPOTO COCTAaBIISET
15-25 % cToMMOCTH BBIKIIOYATEIS;

6) 3aHMMaeT MUHUMAJIbHbIE OTUYX/JIaeMble TIIOIIAIN
C YY4ETOM KOJMYECTBA IPUCOCIANHEHUN NPU KUJIEBOU
YCTaHOBKE OJIHOTO HIMHHOT'O pa3beIUHUTENS Ha KaX-
JIOM TIPUCOEIMHEHNHN




Ilpooonocenue maon. 14

[Tapamerp

HanmMmenoBanune cxeMsl

Cxema ¢ 0IHOH CEeKIMOHUPOBAHHON CHCTEMON COOPHBIX
IIUH U ¢ 00XOIHON CUCTEMOMN IIMH C IMOAKIIOUYEHUEM
TpaHchOpMaTOPOB Yepe3 pa3BUIIKY U3 BBIKIIIOUATEICH

Cxema ¢ 1ByMsI CUCTEeMaMu COOPHBIX IIHH

2) Ilpu orcyrcTBUM HEOOXOAMMOCTH IUIABKU TIOJIO-
Jena ¥ IpU MPOYUX PaBHBIX YCJIOBUAX Oosee mpen-
MOYTUTENBHO HCIOJIb30BaTh CXEMY C OJHOW CEKIHO-
HUPOBAaHHON CHUCTEMOW COOpPHBIX LIMH U C IOJKIIIO-
YeHHUeM TpaHC(POpPMaTOPOB 4Yepe3 Pa3BUIIKY U3 BbIK-
Jroyaresnen

Kpurepun HanexHoctu

a) Hanumuwe OBYX pa3sBWIOK M3 BBIKJIIOUATEIICH IS
MOAKIIOUEHUs (aBTO)TpaHC(HOPMATOPOB HUCKIIIOUAET
IIOJTHOE TOTallIEHUE PACIPENEIUTEIBHOIO YCTPOMCTBA
110 nnu 220 kB npu eAMHUYHOM OTKa3€ JIFOOOTO BBHIK-
mroyarenst cxeMmbl. 11oaTomy HazgeKHOCTH paccMaTpu-
BaeMOM CXEMBI BBIIIC, YeM CXEMBI C OJHON CEKIIMOHH-
POBaHHOW CHCTEMOW COOpHBIX IMUH U C OOXOIHOU
CHUCTEMOM IIUH.

0) C ydyerom QakTopa HAJCIKHOCTU MEPEXOa OT CXe-
MBI C OJTHOM CEKIIMOHMPOBAaHHOW CHUCTEMOM COOPHBIX
IIMH ¥ ¢ 00X01HOM cucTeMo muH (K + 2 S4eiKu BBIK-
JrovaTenisi) K cXxeMe ¢ OJHOW CEeKIIMOHUPOBAHHOM CHC-
TEMOU COOpPHBIX IMIMH U ¢ 00XOIHON CHCTEMOM IIMH C
MOJIKJIFOUYEHHEM TPaHC(HOPMATOPOB Yepe3 pa3BUIIKY U3
BeIKTIOUaTene (K + 3 s4yeiiku BeIKITIOUaTeNnel) Tpedy-
€T TEeXHUKO-KOHOMHUYECKUX OOOCHOBAaHUN C y4EeTOM
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a) Ilpu oTKa3e HOPMaJIBHO BKIFOUECHHOTO IIMHOCOE-
JUHUTEJIBHOTO BBIKJIIOYATENs] BO3MOXHO IOJHOE
MOTAIlIEHUE PaCIPEETUTENHHOTO YCTPONCTBA.

0) Ilpu onepaTUBHBIX MEPEKITIOUCHUSAX COOPHBIC I~
Hbl HMEIOT HENOCPEACTBEHHYIO JIIEKTPUYECKYIO
CBSI3b Ha PA3BWIKAaX U3 MIMHHBIX Pa3beIUHUTENEH, U
MIpU BO3HUKHOBEHUU OTKa30B BO3MOXHO MOJHOE MO-
raiieHue pacrnpeaesuTeIbHOr0 YCTPOHCTBA.

6) ITo cratuctuke 20-30 % 0TKa30B Ha COOPHBIX IIIH-
HaX MPUBOIAT K MOJHOMY MOTAlICHUIO paclpeesin-
TEIBHOTIO YCTPOMCTBA, IMPHU 3TOM IapaMeTp MOTOKa
OTKa30B, IPUBOJALIUX K TAHHOMY COOBITHIO, COCTaB-
nsetr 0,001-0,004 1/rom Ha OmHO TpPHCOETUHEHHE.
Takum 00pa3oM, Ha KPYIHBIX CUCTEMHBIX ITOJICTaHITH-
ax, Hanpumep 500 kB, nmeronmx Ha cropone 110 wim

220 kB B cpegnem 10 mpucoenuHeHui, mapameTp




Ilpooonocenue maon. 14

[Tapamerp

HanmMmenoBanune cxeMsl

Cxema ¢ 0IHOH CEeKIMOHUPOBAHHON CHCTEMON COOPHBIX
IIUH U ¢ 00XOIHON CUCTEMOMN IIIUH C ITOAKJIFOYUEHUEM
TpaHchOpMaTOPOB Yepe3 pa3BUIIKY U3 BBIKIIIOUATEICH

Cxema ¢ 1ByMsI CUCTEeMaMu COOPHBIX IIHH

Kputepun HanexxHoctu

dakTopa HaAEKHOCTU JUIsl MOJCTAHIMK C BBICHIUM
Hanpspkenuem 110 u 220 xB.

6) C yuderoM (hakTOopa HAIEKHOCTH CXEMY C OJHOU
CEKIIMOHUPOBAHHON CUCTEMOM COOPHBIX IIMH U C 00-
XOJTHOM CHUCTEMOM IIHMH C MOAKIIOYEHHEeM TpaHchop-
MaTOpOB 4Yepe3 pa3BUIIKY W3 BBIKIIOUYATENEH LEIeco-
00pa3HO MCMOJIb30BATh IJISl PACHPEACIUTEIbHBIX YCT-
poiictB 110 u 220 kB mojacTaniuii ¢ BbICHIUM Hampsi-
xkeaneM 500 m 750 kB, T.e. Ha cTOpOHE cpeaHEro
HaIpsDKEHUsT KPYMHBIX IMOJCTAHIMKA OCHOBHOM CETH
AHEpProcucTeM. TeM camMbIM 00ECTICUMBACTCS TMOIKITIO-
yenue aprorpancpopmaropoB 500 u 750 kB uepe3 nBa
BBIKJIIOYATEIIS KaK CO CTOPOHBI BBICIIETO, TaK U Cpej-
HETr0 HaNpPSKEHUS.

MIOTOKA OTKAa30B, NPHUBOASIIMX K MOJHOMY IOTraiie-
HUIO PACHPENETUTEIbHOIO YCTPOMCTBA, COCTaBUT
0,04 1/rox, unu pa3 B 25 neT, T.€. HAACKHOCTh JIaH-
HOI CXeMbl HEIOCTATOUYHO BBICOKAS.

2) Ilo cpaBHEHHUIO CO CXEMOW C OJHOW CEKI[MOHHPO-
BaHHOW CUCTEMOMN COOPHBIX IIUH HA MOPSIOK YBEJIH-
YUBa€T MATEeMaTHYECKOE OKHUJIaHHE HEJ00TIyCKa
AIIEKTPOIHEPTUU MOTPEOUTENSM MPU MPOUUX PABHBIX
YCIOBUSIX.

0) Kak crnencrue (mm. 6-2), SBISETCS BBIHYXJICH-
HBIM pEIICHUEM, TPEOYIOIINM B MPOEKTAX JOMOJIHU-
TETLHOTO 0OOCHOBAHUS C PEKUMHBIX MTO3HUITHI

DKCIUTyaTal[MOHHbIE
KpUTEPUU

@) DIeKTPOMAarHUTHBIC OJOKUPOBKH H OIEPAllUH C
Pa3bEeIMHUTENSIMU HE OJTHOTHUITHBI.

0) Kectkas ukcanus NpucOeIUHEHUN MO CEKIUIM;
MOTIAPHO PE3epPBUPOBAHHBIC MPUCOEIUHEHHUS HEOOXO-
MO TIOJIKJIFOYATh K Pa3HbIM CEKLUAM
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@) DJNEeKTPOMArHUTHBIC OJIOKUPOBKH M OTEpAIH C
Pa3bEAUHUTEIISIMU CIIOKHBI.

0) YrpaBiieHUE pa3beIUHUTEISIMEU JaXKe B MPEIeiax
OJIHOM SYEHKHU BBIKJIKOYATEISI HE OJHOTUIIHOE U I'PO-
MO37IKoe: Toa3HOE YMPaBICHUE PAZBEAUHUTENS C
KAJIEBOW YCTaHOBKOM M Tpex(da3Hoe — JUIsi BTOPOTO
pa3bEIUHUTEIIS.




Oxonuanue maon. 14

[Tapamerp

HanmeHoBaHme cXeMBI

Cxema ¢ OIHOH CEeKIMOHUPOBAHHON CHCTEMON COOPHBIX
IIMH U ¢ 00XOAHOW CHCTEMOM IIUH € TOAKII0YEHHEM CxeMa ¢ IByMs CHCTEMaMHU COOPHBIX IIHH
TpaHc(opMaTOpOB Yepe3 pa3BUIKY U3 BBIKIIOUATENIEH

DKCIUTyaTal[MOHHBIE
KPUTEPUH

6) CrenctBueM M. @ U 6 SABISIETCS 3HAYUTCIHHOE
YKCII0 MHIIUJEHTOB 110 BUHE NIEPCOHANIA, a TAK)XKE OTKa-
30B 00OpYyI0BaHMSI BCIEACTBUE OOJBIIOTO KOJIMYECTBA
TEXHOJIOTMUYECKUX OIEepaluid MpH OMEepPaTUBHBIX Tepe-
KITFOUEHUSIX.

2) He Tpebyercs skecTKOM MPUBS3KU MPUCOCTHUHECHUM
M0 cucTeMaM COOPHBIX IIMH — BBICOKAs JKCILIyaTa-
HMOHHAsI THOKOCTh cxembl. ['mOkas ¢ukcauus npu-
COEJIMHEHUH TI0 cucTeMaM COOPHBIX IIUH

Kpurepun
0€30I1aCHOCTH

@) DnexTpooOopyI0BaHUE, TOKOBEAYIIHNE YaCTH, U30JISATOPbI, KPEIUICHHUS, OIPa)JICHUs, HECYIIIMEe KOHCTPYK-
[IMU, U30JISIIIUOHHBIE U APYTHE PACCTOSHHUS JOKHBI ObITh BEIOPAHBI U YCTAHOBJICHBI TAKUM 00pa3oM, UTOOBI:

— BBI3bIBAEMBIC HOPMAJIbHBIMHU YCIIOBUSIMU PAaOOTHI AJEKTPOYCTAHOBKH YCUJIHS, HArpeB, DJIEKTpUYECKas ayra
WM WHBIE COMYTCTBYIOIIME ee paboTe siBIeHus (MCKpEeHHE, BBIOPOC ra30B U T.I.) HE MOIJIM MPUYUHUTH Bpe]
00CITy>KMBaIOIIEMY MEPCOHAY, a TAK)KE MPUBECTHU K MMOBPEKIACHUIO 000pyA0BaHUS U BOSHUKHOBEeHUIO K3;

— MIpH BBIBOJIC B PEMOHT KaKOTO-JIMO0 MPUCOSTUHEHUS, OTHOCSIINECS K HEMY amiapaThl, TOKOBEIYIINE YACTH
¥ KOHCTPYKIIMH MOTJIU TIOJIBEPTraThcsi 0€30MaCHOMY TEXHHMYECKOMY OOCITYKHMBAaHUIO U PEMOHTY 0€3 Hapylie-
HUS HOPMaJIBHOUM pabOThI COCETHUX IIETIeH;

— TIPU HAPYIICHUU HOPMAJIBHBIX YCIOBHM pabOTHI AIEKTPOYCTAHOBKHU ObLIa oOecrnedueHa HeoOXxoaumas JToKa-
JU3alMs TOBPEXICHH, 00yClIOBIEeHHbIX elicTBueM K3.

6) HanpspkeHHOCTh 3JEKTPUYSCKOT0 M MArHMTHOTO IMOJIEH Ha MapIiipyrax o0xoja Jjas ocMoTpa 000pymo-
BaHMS U Ha paboYMX MecTax y oOOpYyJIOBaHMsI, TJIE BO3MOXKHO JIUTEILHOE MPUCYTCTBHE IMEpcOoHaNa s
pOBeIeHUS TPOQUIAKTUUECKUX U PEMOHTHBIX pa0oT, HE JIOJKHA MPEBBIMIATE JOMYCTUMYIO.

6) JIoJOKHBI OBITH BBITIOJHEHBI TPEOOBAHMSI HOPMATHUBHO-TEXHUYECKUX JOKYMEHTOB MO JJIEKTPOMArHUTHOMN
COBMECTHMOCTHU
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Tabauua 15. YHUpUIIMpoBaHHbBIE ONMMCAHUS TUIIOBBIX cXeM (8-51 TpyImna)

[Tapamerp

HanmMmenoBanue cxeMnl

Cxema ¢ IByMsI CUCTEMaMH COOPHBIX IIHH
U ¢ 00XOIHON CUCTEMOI IINH

Cxema ¢ IByMS CEKIIMOHUPOBAHHBIMU CUCTEMaMU
COOpHBIX IIMH U ¢ 00XOHOW CUCTEMOU IIHH

Howmep cxembr

110-13H; 220-13H

110-14; 220-14

O6acTh TpUMEHEHHUS

Pacnpenenurensubie ycrporictea 110 u 220 kB

Tun noxcranmn

V3moBas

KomnuecTBo
MPUCOECAUHECHUI

JIBa (aBTO)TpaHc(opMaTOpa U TPU JIMHUU C BO3MOX-
HOCTBIO YBEJIMYEHUS YUCIIa MPUCOETUHEHUH (T.€. pac-
IIMPEHUs MOJICTAaHIMHU) CBBIIIE MIECTH; MPU pacUIupe-
HUM JI0 IIECTU NMPUCOECTUHEHUN HUCHONb3yeTCs cXeMa
HIECTUYTOJIbHUKA. Bompock! pacimpenus noicTaHiuu
aHAJIM3UPYIOTCS TIPU BBIOOPE CXEM 3JIEKTPUYECKHUX
cerelt Ha nepcnektuBy 5—10 ner

3HAYUTEIBHOE KOJIMYECTBO MPUCOCTUHECHUN: HE Me-
Hee AByX-4eThIpex (aBTo)Tpanchopmaropos u 12-14
OTXOIAIINX JTUHUNA

OTanHOCTh Pa3BUTHSA

B03MOXHO pa3BUTHE IO CXEMBI C ABYMsSI CEKIIHOHUPO-
BaHHBIMH CHCTEMaMH COOpPHBIX HIMH M ¢ OOXOJHOMN
CHUCTEMOU IIUH

OCHOBHbBIE YCIIOBHS
IPUMCHCHHUS

a) boyee nByX Hepe3epBHPYEMBIX MPHCOCAMHECHUN HA IMOJCTAHIMHM U, KaK CJICICTBUE, HEOOXOIMMOCTh HMX
coxpaHeHUs] B pabOTe MpH TUIAHOBOM OTKJIIOUEHHH CUCTEMBbI COOPHBIX IIWH, TIPH 3TOM OOXOAHAs CHUCTEMa

IIXH BKIIIOYCHA B CXCMY INNIABKH I'OJIOJICAA Ha BO3AYIIHBIX JIMHUAX

6) B HOpMalbHOM pEKUME MPHCOCTUHEHUS O BO3-
MOKHOCTH CHUMMETPUYHO PaCIpeeeHbl MEXIY CHUC-
TeMaMU COOpPHBIX LINH, a IMMHOCOEINHUTEIbHBINA BBIK-
J0YaTeNlb BKIIOYEH U BBINOJIHAET CEKIIMOHUPYIOIINE
byHkuu (pexuM (UKCUPOBAHHBIX MPUCOETUHEHUN)
WIM OTKJIFOUEH IO PEKUMHBIM COOOPaKEHUSAM, B TOM
Yuclie CTAllMOHAPHOMY JAEJIEHHUIO CETH JUIsl OrpaHuye-
Hus ypoBHe# TokoB K3. [Ipu 3ToM 0J1MH M3 IIMHHBIX
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6) HeponmycTUMOCTh TOJIHOTO TOTAICHUsT pacipe/ie-
JIMTEIBHOTO YCTPOMCTBA IIPYU OTKAa3aX BBIKIIIOYATEIIEH
U COOPHBIX IIKMH MO YCJIOBHIO COXPAHEHMS YCTONUM-
BOCTH 3HEpProcuctemsl (0€3 BO3IEUCTBHS MPOTHUBO-
aBapUitHONM aBTOMATHMKH) MPH YKAa3aHHBIX PACUYETHBIX
BO3MYILICHUSX.

6) B HOpManbHOM pexuMe MPUCOCTUHECHUS MO BO3-
MO>XHOCTH CUMMETPUYHO PaCIpEIeIIeHbl MEKTY CUC-




Ilpooonocenue maon. 15

[Tapamerp

HanmMmenoBanune cxeMsl

Cxema ¢ 1ByMsI CUCTEMaMHU COOPHBIX IIHH
U ¢ 00XOJHOM CHCTEMOH UH

Cxema ¢ IByMS CEKITMOHUPOBAHHBIMU CHCTEMaMU
COOPHBIX IIWH ¥ ¢ 00XOTHOW CUCTEMOM IITHH

OcHOBHBIE yCIIOBUS
HPUMEHEHUS

pa3"beZ[I/IHI/ITCJIeﬁ KaXXZI0ro npuCoCaAnHCHNA BKIIIOYCH,
a z[pyrofz'r OTKII0ueH. OCTallbHBIC BBIKJIIOYATECIH U
Pa3bCAUHUTCIIN B CXCMC BKIIIOYCHEI. B HOpMaJIbHOM
PEKUME O6XOI[HOI71 BBIKJIIOUATENb HE 33 CTBOBAH

TeMaMU COOpHBIX IIWH, a IIMHOCOEIWHUTEIbHBIE
BBIKJIIOUATEJIM BKJIIOYEHB! M BBIIOJIHIIOT CEKIIMOHM-
pyromue GpyHKIuU (pexuM (PUKCUPOBAHHBIX NPUCOE-
JUHEHUN) WIN OTKIIIOYEHBI MO PEXHMHBIM CO0Opa-
JKEHUSIM, B TOM YHCJI€ CTAlMOHAPHOMY JEJIEHUIO Ce-
TH JUIsl orpaHudeHus ypoHei TokoB K3. ITpu stom
OJIMH W3 IIWHHBIX pa3beIUHUTENIEN KaXKI0TO MpHUCOe-
JUHEHUS BKJIIOYEH, a IpYroil oTkiaro4YeH. OcranbHbIe
BBIKJTIOYATENIN U PA3bEUHUTENIN B CXEME BKIIOYEHBI.
B HOpManbHOM pexuMe 00XOAHbBIE BBIKIIIOUATEIN HE
3a1e¥CTBOBAHbI

DKOHOMUUYECKUE
KpPUTEPUHU TPUMEHEHUS

a) Tpeoyer kK + 2 siueiiku BwIKIIOUaTeneit, roe K —
KOJINYECTBO IPUCOEANHEHUN

a) TpeOyer K + 6 stueek BeIKITIOUATeNeH, rae K — Ko-
JINYECTBO MPUCOEAUHEHHUIN

6) ITo cpaBHEHHIO CO CXEMOM C OJHOM CEKIIMOHUPOBAHHOM CHCTEMOM COOPHBIX IIMH M C 00XOIHON CHCTEMOM

IMH TpeOyeT YCTAHOBKHU Ha Ka)XJIOM MPUCOCIMHEHUN (JIMHUU U (aBTO)TpaHcPopMaTope) BTOPOTO IHIMHHOTO
Pa3bEAUHUATEIS,, CTOMMOCTh KOTOPOTO COCTaBIISIET 15-25 % CTOMMOCTH BBIKITIOUATENS

6) Ilo cpaBHEHWIO CO CXEMOW C JBYMsI CHCTEMaMH
COOpHBIX IIWH YBEIMYHMBACT OTUYKJIA€Mble 3EeMellb-
HBIC YYaCTKH 3a CYET 00XO/HOM cucTeMbl MHH Ha 20—
30 % B 3aBUCUMOCTH OT YHUCJa NPUCOEINHEHH.

2) TpeOyeT 3HaUUTeNbHBIX OTUYKIAEMBIX IJIOMIAAeH U
3aTpaT Ha KOMMYTallMOHHOE 00OpyAOBaHHE. 3a CUET
3TOTO SIBJISIETCS OJHOW M3 HAauboJIee JOPOTHX CXEM.
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6) 1o cpaBHEHHIO CO CXEMOW C JIBYMsI CHCTEMaMH
COOpHBIX IIWH YBEIUYMBACT OTUYKJIAEMbIC 3€MEJb-
HBIC yYaCTKM 3a CUYET OOXOJHON CHCTEMBbI IIMH Ha
20-30% B 3aBUCHUMOCTHU OT YHUCJIA IPUCOETUHEHUN.

2) TpebyeT 3HAUUTENbHBIX OTUYXIAEMbIX ILIOMIAACH
M 3aTpaT Ha KOMMYTAallMOHHOE 00OpyIOBaHHE. 3a
CYeT JTOTO SBJISETCS OJIHON W3 Hambojee JOpOTux
cxem. Hampumep, nipu 12 npucoegMHEHUAX B CXeMeE




Ilpooonocenue maon. 15

HanmMmenoBanune cxeMsl

[TapameTp Cxema ¢ IByMs CHCTeMaMU COOPHBIX IIUH Cxema ¢ IByMS CEKIIMOHUPOBAHHBIMU CUCTEMaMU
U ¢ 00XOIHON CUCTEMOI LINH COOpHBIX IIMH U ¢ 00XOHOW CUCTEMOM IIMH
DKOHOMHUYECKUE C ABYMSl CEKIIMOHUPOBAHHBIMU CHCTEMaMU COOPHBIX

KPUTEPUU TPUMEHEHUS

IIMH U ¢ 00XOJHOW CHCTEMOM HIMH HE0OXoaumo 18
siueek BeIKTIoYaTeneil. CTONBKO ke sSYeeK TpedyeTrcs
JUIst OoJiee HaJIeXKHOM M SKOHOMHUYHOMU (3a CUeT 3Ha-
YUTEILHO MCHBIIETO KOJUYCCTBA Pa3beIUHUTEIICH)
cXeMbI 3/2

Kpurepun HagexHoctu

a) Tlpu oTkaze HOPMAJIBHO BKIIOYCHHOTO HIMHOCOE-
JTUHUATEITFHOTO BBIKIIOYATENsST BO3MOXHO IOJHOE TIO-
ralieHue pacrnpeaeIuTeIbHOTO yCTPOMUCTBA.

6) Tlpu onepaTUBHBIX MEPEKITIOUCHUSIX COOPHBIC IIIH-
Hbl UMEIOT HETOCPEIACTBEHHYIO JIEKTPUUECKYIO CBA3b
Ha pa3BWIKaxX W3 IIMHHBIX Pa3beIUHHUTENICH, U TPHU
BO3HUKHOBEHHHM OTKAa30B BO3MOKHO IOJIHOE IOTallie-
HUE pacIpeeUuTeNbHOIO YCTPOICTBA.

6) Ilo cratuctuke 20-30 % OTKa30B Ha COOPHBIX IIIH-
Hax MPUBOAMUT K MOJHOMY TOTAIICHUIO paclpeiein-
TEJIBLHOTO YCTPOMCTBA, IIPU 3TOM MapaMeTp MOTOKa OT-
Ka30B, MIPUBOAIINX K JAHHOMY COOBITHIO, COCTABIISIET
0,001-0,004 1/ron Ha omHO TWpucoeAWHEHHE. Takum
o0pa3oM, Ha KPYMHBIX CHUCTEMHBIX TIOJICTAHIIUSX,
Hanpumep 500 kB, nmeromux Ha ctopone 110 wum
220 kB B cpennem 10 mpucoenuHeHui, mnapamerp
MOTOKAa OTKA30B, MPUBOJIAIIUX K MOTHOMY MOTalICHUIO
pacnpeneuTeIbHOro yeTporcTBa, coctaBut 0,04
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a) Tlo cpaBHEHUWIO CO CXEMOW C JBYMS CHCTEMaMH
cOOpHBIX MIMH (C 00XOAHOW cUCTEMOM IIMH 1100 6e3
HEe) 3a CUeT UX CEKIMOHUPOBAHMS HCKIIOYEHa IIO-
TEeHIIMAJIbHAsI BO3MOXHOCTh TIOJHOTO TOTaIlCHUS
pacrpeaeuTeIbHOr0 YCTPOUCTBA U3-3a OTKA30B LIU-
HOCOCIMHHUTEIIbHBIX BBIKJIIOYATEIE M OTKa30B Ha
pa3BWIKaxX U3 IMIMHHBIX pa3benuHuTenei. Takum 00-
pa3oM, CEKIIMOHUPOBAHME COOPHBIX IIWH TOBBIIIACT
HaJIEKHOCTh CXEMBI.

0) Ilpu onepaTUBHBIX MEPEKITIOUCHUSAX COOPHBIC M-
Hbl HMEIOT HEMOCPEACTBEHHYIO JIJIEKTPUYECKYIO
CBSI3b Ha Pa3BWIKaX U3 MIMHHBIX pa3beIUHUTENCH, U
MIpU BOZHUKHOBEHHH OTKA30B BO3MOXHO MOTaIlIEHUE
OJIHOBPEMEHHO JIBYX CEKIIUH 00euX CUCTEM COOPHBIX
IIUH.

6) Hame:xxHOCTh CXeMBbI OCTaeTCs HEJOCTAaTOYHO BHI-
cokou. [lpuunna 3aknrodaercs B TOM, YTO IOMAPHO
pesepBupyembie Tuauu 110 u 220 kB pacnonaratot-




Ilpooonocenue maon. 15

[Tapamerp

HanmMmenoBanune cxeMnl

Cxema ¢ IByMsI CUCTEMaMHU COOPHBIX IIHH
U ¢ 00XOIHON CUCTEMOI IINH

Cxema ¢ IByMS CEKIIMOHUPOBAHHBIMU CUCTEMaMU
COOpHBIX IIMH U ¢ 00XOHOW CUCTEMOM IIMH

Kputepun HanexxHoctu

l/ron unu pa3 B 25 ner, T.e. HAJEKHOCTh JAHHOU
CXEMbI HEIOCTaTOYHO BBICOKASI.

2) Tlo cpaBHEHHIO CO CXEMOW C OJHOM CEKIIMOHHUPO-
BaHHOW CHUCTEMOH COOPHBIX IMH M C OOXOJHOH CHC-
TEMOW IIMH HAa MOPSAOK YBEIMYHMBAECT MaTEMATHYEC-
KO€ OKHMJIAHHE HENOOTIyCKa 3JIEKTPOIHEPTUU MOTpe-
OUTENSIM TIPU MPOYUX PABHBIX YCIOBHSIX.

0) Kak cnencrBue (M. 6-2) ABISETCA BBIHYXICHHBIM
pelieHueM, TPEeOYIOIMM B MPOEKTaX JOMOJHUTEIb-
HOTO 0OOCHOBAHUS C PEKUMHBIX MTO3UIIUHA.

Cs B CMEKHBIX SYEMKax pacHpeleNUTENbHOIO YCT-
poiicTBa, YTOOBI UCKIIOUUTH MX mepecedeHue. [1on-
TOMY OTKa3bl IIMHOCOEAMHUTEIbHBIX BBIKIIOYATENICH
Y OTKa3bl Ha pa3BWIKaX U3 IINHHBIX pa3beAUHUTENEH
MOTYT NPUBECTH K IMOTAIICHUIO MOJOBHHBI IIPUCOE-
JUHEHUH M COOTBETCTBEHHO MOTpedOuTeneil mnoa-
CTaHIIMH.

2) Ilo cpaBHEHHIO CO CXeMOH € JIByMsl CUCTEMaMHU
COOpHBIX IIUH U C 00XOJHON CHUCTEMOM IIUH JOMOJI-
HUTEJbHASI YCTAHOBKA JIBYX CEKI[MOHHBIX, IIMHOCOE-
JUHUTEIBHOTO W OOXOJHOrO BBIKIIIOYATENeH (Bcero
YeThIPE BBIKIIOYATENS) I UCKIFOUYEHHSI [TOTalleHUS
MOJICTAaHIIMH, KaK MPaBUIIO, Hellelecoo0pa3Ha ¢ TeX-
HUKO-9KOHOMUYECKHX MO3UIMHA ¢ ydyeToM (akropa
HaJEKHOCTH.

0) Kaxk creictBre (1. 6—2), SIBISCTCS BBIHYKICHHBIM
pelieHreM, TpeOYIOIUM B MPOEKTaX JOMOJHUTENb-
HOr0 OOOCHOBaHHUS C PEKUMHBIX NO3uLMH. B uact-
HOCTH, 00JIaCTh MPUMEHEHHS] CXEMBbI CIIEyeT Oorpa-
HUYUTh paclpeneauTeabHbIMu yecTpoiicTBaMu 110 u
220 xB mnoactaHmuit Cc BBICIIMM HampsiKEHUEM
500 xB. TeMm caMbpIiM 0oOecrieunBaeTCsl HOIKIIOYECHHUE
aBToTpancpopmaropoB 500 kB uepe3 nBa BbIKIIIOUA-
Telsl KaK CO CTOPOHBI BBICIIErO, TaK U CPEIHEro
HaNpPsHKEHUS
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Oxonuanue maba. 15

HanmMmenoBanune cxeMsl

[Tapamerp Cxema ¢ IByMs CHCTeMaMU COOPHBIX IIUH Cxema ¢ IByMS CEKIIMOHUPOBAHHBIMU CUCTEMAMU
U ¢ 00XOIHON CUCTEMOI LINH COOpHBIX IIMH U ¢ 00XOHOW CUCTEMOM IIMH
DKCIUTyaTallMOHHBIE @) DICKTPOMAarHUTHBIC OJOKMPOBKH M OTICPAIIUU C Pa3beIUHUTEIIAMU CIIOKHBI.
KpPUTEPUHU 6) YmpasieHue pa3beIUHHTEIIMH JakKe B IpeieiaX OJHOM SUYCHKH BBIKIIOYATEIS HE OJHOTHIIHOE U IPO-

MO3JIKOE: MTO(a3HOe YIPaBICHHE Pa3beAMHUTENS C KWIEBOW YCTAHOBKOW U Tpex(dasHoe — JUIsi BTOPOTO pa3be-
JTUHHATEIIS.

6) BoJbIlioe KOJUYECTBO pa3beAMHUTENICH W UX 3a3€MIISIOIINX HOXKEH — YEThIPe U MATh COOTBETCTBEHHO Ha
Ka)JIOM TIPUCOCTUHCHHH.

2) 3HauMTENbHOE YWCIIO HMHIMICHTOB 10 BUHE MEPCOHANA, a TaKXKe OTKAa30B OOOPYHAOBaHHS BCICICTBHE
OO0JIBIIIOrO KOJIMYECTBA TEXHOJIOTHUYSCKUX OTICPAIMi TP ONICPATUBHBIX MEPEKITFOUCHUIX

TexHHYecKass THOKOCTh

['ubkast Gpukcaius IpUCOSTUHEHUH MO CUCTEMAM COOPHBIX IIUH

Kpurepun
0€30I1aCHOCTH

@) DAeKTpoo0OpyI0BaHUE, TOKOBEIYIIHE YaCTH, H30JSITOPBI, KPCILICHHS, OTPaXICHHS, HECYIIHE KOHCTPYK-
1Y, N30JIAIIMOHHBIC U JIPYTHE PACCTOSHUS JOJKHBI OBITh BBIOPAHBI M YCTAHOBIIEHBI TAKUM 00Pa30M, YTOOBI:

— BBI3bIBAEMbIE HOPMAJIBHBIMH YCJIOBUSIMH PAa0OTHI AJIEKTPOYCTAHOBKM YCHJIUS, HArPEB, AJIEKTPUUECKas JTyra
WM WHBIE COMYTCTBYIOIIME ee paboTe siBIeHus (MCKpEeHHE, BBIOPOC ra30B U T.I.) HE MOIJIM MPUYUHUTH BpeJ
00CITy>)KMBAIOILIEMY [IEPCOHAITY, a TAK)XKE MPUBECTU K MOBPEXKIECHUIO 000pYI0BaHUS U BO3SHUKHOBEHHIO K3;

— TIPH BBIBOJIC B PEMOHT KaKOTO-THO0 MPUCOEINHEHHS, OTHOCAIINECS K HEMY ammaparhbl, TOKOBEAYIIHE YacTH
¥ KOHCTPYKLUHU MOTJIM MOJBEPraThCsi 0€30MacCHOMY TEXHUYECKOMY OOCIY>KMBAaHHUIO U PEMOHTY 0e3 Hapylie-
HUSI HOPMaJIbHOW pabOThI COCETHUX IETEH;

— MPU HApYUIEHUH HOPMAJIBHBIX YCIOBUN pabOTHI AJIEKTPOYCTAHOBKH ObUIa oOecreueHa HeoOXoaumasi JIoKa-
JM3aIysl TOBPEXKACHNUN, 00yCIOBICHHBIX AeiicTBreM K3.

0) HampspkeHHOCTB DIIEKTPUYECKOTO W MAarHUTHOTO TOJIeH Ha Mapmpyrax o0xoia uii ocMoTpa o0opy-
JIOBaHUS W Ha paboumx MecTax y o0OpymOBaHUS, TNIe BO3MOXXHO [UTMTEIBHOE MPHUCYTCTBHE TNEpCOHANA IS
NpOBEACHUS TPOPUIAKTHUECKUX U PEMOHTHBIX padoT, HEe TOJKHA MPEBBIIIATH JOMYCTUMYIO.

6) JIOJKHBI OBITH BBIMOJHCHBI TPEOOBAHUS HOPMATHUBHO-TEXHHUYCCKHX JOKYMEHTOB MO AJICKTPOMArHUTHOM
COBMECTUMOCTHU
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Tabauua 16. YHupUIMpoBaHHbIE OMMMCAHUS TUIIOBBIX cXeM (9-51 TpyIna)

[TapameTtp

HanmMmenoBanue cxeMnl

TpanchopMaTophI-IIUHEL

TpancopMaTophI-IKUHBI C TTOJTYTOPHBIM
IIPUCOEAUHEHUEM JINHUAN

Howmep cxembl

330-15; 500-15; 750-15

220-16; 330-16; 500-16; 750-16

O6uacTh TpUMEHEHHUS

Pacnpenenurensubie ycrporcta 330—750 kB

Pacnpenenurensubie ycrpoiictBa 220—750 kB

Twun noacranuu

V3noBas

Konnuectso JlBa aBTOTpaHchopmMaTopa U TpU-4eThIpe JTUHUU J1Ba (aBTO)TpaHchopmaropa 1 MATh-IIECTh JIUHUN
IIPUCOECTUHEHU N
OcHoOBHBIE yCIIOBUS @) Y3noBas TOACTaHIMSA C KOJWYECTBOM MPUCOEAH- | @) Y3JI0Bas MOJACTAHIHUS C KOJMYECTBOM IPHUCOCIH-
IIPUMEHEHUS HEHUI 10 IISCTH. HEHUI 10 BOCEMH.
0) Ilo ycrnoBHSAM YCTOHYMBOCTH >HEProcucTeMbl He- | 0) Ilo ycaoBuSM yCTOWYMBOCTH HEPTOCHUCTEMBI J10-
JIOTyCTUMa OJIHOBpPEMEHHAasl MOoTeps ABYX WM OoJiee | MyCTUMa NOTepsi OAHOBPEMEHHO BYX JIMHUM IIPH OT-
JIMHUN Ka3e JI000ro BRIKIIIOYATENs B CXeMe
ODKOHOMHYECKHE a) TpeOyer BoceMb sideeK BBIKIIOUATENCH Ha miecTh | @) TpeOyeT NeBsATh sYCEeK BBIKIIOYATENICH Ha BOCEMb

KpUTEPUU IPUMEHEHHUS

IIPUCOECTUHEHU .
0) Haumbonee skoHOMHYHAs cxemMa C Y4ETOM KOJIU-
YecTBa MPUCOEINHEHNH U (haKTOpa HaJIeKHOCTH

MIPUCOETUHEHU .
0) JlocTaTOYHO SKOHOMHYHAS CXEMa C YY4ETOM KOJIH-
YecTBa MPUCOETUHEHU N

Kpurepun Hanexxnoctu

a) Tlpu oTka3e BBIKIIOYATENS TepseTcs He Oolyiee OJ1-
HOM JIMHUM U OJHOTO aBTOTpaHchopmaropa, 4To AO-
IIyCTUMO C MO3uLui yctoMuuBocTH. [loaToMy cxemy
NPEINOYTUTEIbHO HCIOIb30BaTh B OCHOBHBIX CETSX
500 u 750 kB ¢ nmo3unuii coxpaHeHus: yCTOWYMBOCTH B
HHEProcCUCTEME MPHU PACUETHBIX BO3MYIIEHUSAX (B T.U.
OpyU €IUHUYHOM OTKa3ze JI00O0Tro 3JIeMEHTa CXEMBI),
KOTOpBIE HE JOJIKHBI COMPOBOXKIATHCS paboOTOM Mpo-
TUBOABAPUITHON aBTOMATUKH. TakuM oOpazom, cxema
JIOCTaTOYHO HAJEKHAas.
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a) Ipu oTKka3e BBIKIIOYATENSI CO CTOPOHBI COOPHBIX
HIMH TepsieTcs He OoJjiee OJHOW JIMHUM M OJIHOTO
(aBTO)TpaHCOpMaTopa, YTO JOMYCTUMO C IO3UIHI
YCTOMYHUBOCTH.

0) Ilpu oTKa3ax BBIKIIIOYATENEH «CPEIHETO» psia
OJIHOBPEMEHHO OTKJIFOYAIOTCS ABE JUHUU. [loaTOoMy
JUIsi OCHOBHBIX ceTeil sHeprocucrem 500 u 750 kB
HeoOxo/IMMa MpOBEpKa COXpPaHEHHUsS! YCTOMUMBOCTH B
SHEProCUCTEME IPHU JAHHBIX PACUETHBIX BO3MYILE-
HUSIX, KOTOpPbIE HE JOJIKHBI COIIPOBOXKIATHCS pado-




IIpooonocenue maon. 16

[Tapamerp

HanmMmenoBanune cxeMsl

TpancopMaTOphI-IIKUHBI C TOIYTOPHBIM

TpanchopmaTopbI-IINHBL .
MIPUCOECTUHEHUEM JIMHUM

Kputepun HanexxHoctu

6) SBnsercs nydined CXeMOW C TEXHHKO-DKOHOMHM- | TOM MPOTHBOABAPUIHONW aBTOMATHUKH (HA IMOJACTaH-
YECKUX MO3ULHM ¢ ydeToM (hakTopa HaaexxHocTH aus | musax 500 u 750 kB nmeercs, kak npaBuiio, He OoJee
pacrnpenenuTeNbHbIX yeTpoicTB 500 u 750 kB 60mb- | miecTn TUHUMN).

IIMHCTBA nojicTaniuii (Tak, 74 % noxacrannuit 500 kB
uMeroT He Oosiee ABYX aBTOTpaHC(HOPMATOPOB, a
93 % — He Oornee YeTHIpEX JIMHUMU, MMPU ITOM OKOJIO
50 % mnoacTaHUUN BBHIIIOJHEHBI 10 CXEME YEThIpeX-
yroJIbHUKA (TPEyrojbHUKA) — HAYaJIbHBIM dTan pa3Bu-
THS CXeMBbI TPaHC(HOPMATOPHI-IITHHBEI)

OKCIUTyaTal[MOHHBIE
KpUTEPUU

a) CpaBHUTEIIHHO MPOCTAs U HATJISTHAS.
0) DICKTPOMAarHUTHBIC OJOKHPOBKHU M ONIEPAIIUU C Pa3beIUHUTEIIIMHU TPOCTHI M OJTHOTHITHBI.
6) MHHUMU3UPOBAHBI OTKA3bI 10 BUHE TIEPCOHAIIA

Texuuueckas THOKOCTH

Kamnaﬂ JIMHUA MOAKIIOYACTCA YC€pPC3 Pa3BUIIKY BBIKHIOanCHGﬁ, 4TO ABJIACTCA MOMOJIHHUTCIBbHBIM IIPCUMY-
IMCCTBOM CXCMbI B pPCMOHTHBIX U HOCHeaBaprIHBIX peKuUMax

Kpurepun
0e301acHOCTH

@) DAeKTpoo0OpyI0BaHUE, TOKOBEIAYIINE YaCTH, H30JISATOPBI, KPCIUICHUS, OTPAXKICHHS, HECYIIIUE KOHCTPYK-
II1H, N30JIALIMOHHBIC U JIPYTUe PACCTOSHUS JOJKHBI ObITh BBIOPAHBI U YCTAHOBIIEHBI TAKUM 00Pa30M, YTOOBI:

— BBI3BIBAEMbIC HOPMAJIBHBIMH YCIIOBUSAMH PAa0OTHI AIEKTPOYCTAHOBKH YCHIIUS, HATPEB, DJICKTPUYCCKAs Tyra
WIN MHBIE COMYTCTBYIOIIUE €€ paboTe siBIeHus (MCKpeHHue, BEIOPOC ra3oB | T.I1.) HE MOTJIM MPUYHHUTH BPE]
00CITy>)KMBAIOIIIEMY MTEPCOHAITY, & TAK)KE MMPUBECTH K TIOBPEKICHUIO 000pYIOBaHHS U BOSHUKHOBEHHIO K3;

— IIPU BBIBOJIE B PEMOHT KaKOT0-TM00 MPHUCOEINHEHHS, OTHOCAIINECS K HEMY almnaparbl, TOKOBEAYIIHE YaCTH
U KOHCTPYKIIMM MOTJIM IIOJBEPraThcsi 0O€30MacHOMY TEXHHUYECKOMY OOCTYKMBAaHHIO W PEMOHTY 0e3
HapyIIeHUs] HOPMAJIbHOU pabOThI COCETHUX LIETIeH;

— IpU HApYyIIEHWH HOPMAJBHBIX YCIOBUN pabOThl 3JEKTPOYCTAHOBKM Oblia obecrieyeHa HeoOXoaumast
JIOKJIA3AIHsl TIOBPEXKICHHI, 00YCIIOBIEHHBIX AeiicTBreM K3.
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Oxonyanue maoa. 16

HanmMmenoBanune cxeMsl

HapaMeTp TpanchopMaTOPLI-IUHBI ¢ TOJIYTOPHBIM
TpanchopMaToOphI-IITUHBI p (b p p }v]T p
IPUCOCTUHEHUEM JINHUU
KpHTepHH 5) HaHp}DI(eHHOCTB JJICKTPUYECKOIO WM MarHUTHOTO MoJIE Ha MapmpyTax o0xoma A oCMOTpa 06opy-
0€e30IacHOCTH JOBaHUSA U Ha pa60'—H/IX MeCTax y O6Op}II[OBaHI/I$I, I'ZIe€ BO3MOKHO JJIMTCIIBHOC IPUCYTCTBUE IEpCOHAIa JJIsd

IMIPpOBCACHUA HpO(i)I/IJIaKTI/I‘IeCKI/IX 1 PCMOHTHBIX pa60T, HC JOJDKHA ITPCBBIIIATL JOIITYCTUMYIO.
I[OJ'I)KHBI OBITh BBIIOJTHEHEI Tp€6OBaHI/I$I HOPMATHUBHO-TCXHUYCCKHUX JOKYMCHTOB I10 SJIGKTpOMaFHHTHOﬁ COB-
MCCTHUMOCTH

Tadimuna 17. Onrcanus MOIyTOPHON CXEMBI

ITapameTp

HOJ'IYTOPHaH cxXema

Howmep cxembl

220-17; 330-17; 500-17; 750-17

O6acTh TpUMEHEHHUS

Pacnpenenurenshbie ycrpoiictBa 220—750 kB

Tun noacranyuu

V3noBas

KomnuectBo
IIPUCOECTUHEHU I

lecTh u Goliee

OCHOBHbBIE YCIIOBHS

@) Y3110Basi IOJCTAHIIUS C KOJTUYECTBOM MPUCOSAMHEHUH MIECTh U OoJIee.

IPUMEHEHHUS 0) HemenecooOpa3Ho UCTONB30BaTh HHBIE CXEMBI (TpaHC(HOPMATOPBI-IIHHEI, TPAHCPOPMATOPBI-IIUHBI C TOTY-
TOPHBIM MPHUCOEAVHEHUEM JIMHUI); HallpUMep, aHHas cXeMa uMmela Haubonblryo 3()(QEeKTUBHOCTh HA MOJ-
craniuu 750 kB ¢ Tpems aBToTpaHchopMaTopamMu U TpeMs JHUHHUSIMH, HA KOTOPOW C MO3ULIHMHA yCTOHYMBOCTU
HEJIOMYCTUMO OJTHOBPEMEHHO TePATH JBa aBTOTpaHCchOpMaTOpa UK JIBE JIMHUU TPU OTKA3€ BBHIKIIOYATEIIS

ODKOHOMHYECKNE HeoOxonuMo TpH BBIKJIIOYATENS HA KaXK]ble JBa MPHUCOEAMHEHHs, IOITOMY CXeMa JOCTaTOYHO 3aTpaTHas U

KPUTEPUU IPUMEHEHHUS

JOJKHA TpeOOBaTh 0OOCHOBAHUS

Kpurepun Hanexxnoctu

a) Ilpu oTka3e BBIKIIOYATENSI CO CTOPOHBI COOPHBIX IIMH TEpseTcs He Ooliee OJHOHN JIMHUHM WU OJHOTO
(aBTO)TpaHCcopmaTOpa, UTO JOMYCTUMO C MO3UIIUNA YCTOWYMBOCTH.
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Oxonuanue maoa. 17

[TapameTtp

ITonyropnas cxema

Kputepun HanexxHoctu

6) Tlpu oTKa3ax BBIKIIIOYATEIICH «CPEAHETO» psa OJHOBPEMEHHO OTKJIIOYAIOTCS Ba MPUCOCTUHEHHS, I103-
TOMY JUJIsl OCHOBHBIX ceTell aHeprocucteM 500 u 750 kB HeoOxonuMa npoBepKa COXpaHEHUsI YCTOMUMBOCTH B
HSHEPTrOCUCTEME IIPU JAHHBIX PACUETHBIX BO3MYILEHUSIX, KOTOPBIE HE JOKHBI COMPOBOXKAATHCSA pabOTOM TIpo-
THUBOABAPUITHON aBTOMATHUKH.

6) CeKIMOHMPOBaHUE COOPHBIX IIUH B cXeMe 3/2 OCYIIECTBIISCTCS B IEIAX HEIOMYIICHUS CHYKCHUS MaKCH-
MaJbHO JOMYCTUMBIX TIEPETOKOB aKTUBHOM MOIIIHOCTH B KOHTPOJHUPYEMBIX CEUCHUSX U 00CCTICUCHUS HAJICK-
HOCTH () YHKIIMOHHPOBAHHMS TTOJICTAHIIMHN IIPY BOZHUKHOBEHUH aBapUHHBIX Bo3MyIeHUH. HeoOXo1uMoCTh cek-
[IUOHUPOBAHUS OIPEJEIACTCS HAa OCHOBAHUM PE3YJILTATOB PACUETOB JICKTPUUYECKUX PEKUMOB C yUETOM TEX-
HHUKO->KOHOMHMYECKHX MOKa3aTeIeH COOTBETCTBYIONIEH CXeMbl PY

DKCIUTyaTallMOHHbIE
KpUTEpUU

@) CpaBHHUTEIBHO IPOCTAs U HATJISTHAS.
0) DICKTPOMAarHUTHBIC OJOKHPOBKH M OTICPAIIUU C PAa3bEIUNHUTEISIMU TIPOCTHI U OJTHOTHITHBI.
6) MUHMMH3UPOBaHBI OTKA3bI 110 BUHE IMEPCOHAIA

TexHHYeCcKass THOKOCTh

Kamnoe MMPUCOCINHCHUC IIOAKIIIOYACTCA YCPC3 PA3BUIIKY BBIKJIIO‘laTeJIeﬁ, qTO ABJIACTCA AOIIOJIHUTCIBHBIM
MMPpECUMYIICCTBOM CXEMBI B pPCMOHTHBIX U HOCHCaBapI/IfIHBIX peKUMax

Kpurepun
0e301acHOCTH

@) DneKTpoobopyI0BaHUE, TOKOBEIAYIINE YaCTH, H30JIATOPHI, KPEIICHNS, OTPaXKICHHS, HECYIINE KOHCTPYK-
II1H, N30JIALIMOHHBIE U JIPYTUe PACCTOSHUS JOJKHBI ObITh BBIOPAHBI U YCTAHOBIIEHBI TAKUM 00Pa30M, YTOOBI:

— BbI3bIBa€MbIE€ HOPMAJIbHBIMU YCIIOBUSIMU PAaOOThI EKTPOYCTAHOBKHU YCUJIUS, HArpeB, dJIEKTpUUeCcKas ayra
WM MHBIE COMYTCTBYIOIIME ee paboTe siBIeHus (MCKpEeHHE, BBIOPOC ra30B U T.I.) HE MOIJIM NMPUYUHUTH BpeJ
00CITy>)KMBAIOILIEMY MTEPCOHAITY, a TAK)XXE MIPUBECTU K MOBPEXKICHUIO 000pYyI0BaHUs U BOZHUKHOBeHHIO K3;

— P BBIBOJIE B PEMOHT KaKOT0-1100 MPUCOETUHEHUS, OTHOCSIUIMECS K HEMY allapaThl, TOKOBEAYILIME YACTH
¥ KOHCTPYKLMH MOTJIU TOJIBEPraThcsi 0€30MaCHOMY TEXHHMYECKOMY OOCIYXKMBAaHUIO U PEMOHTY 0e3 Hapylie-
HUSI HOPMaJIbHON pabOThI COCETHUX LIENEil;

— TpU HApyIIEHUH HOPMAJBHBIX YCIOBUI pabOThl AJIEKTPOYCTAHOBKM OblTa obecriedeHa HeoOXOoaumast
JIOKaJIU3aIvs TTOBPEXKICHHH, 00yCIIOBIEHHBIX aeicTBueM K3.

0) HanpsyKeHHOCTh 3JEKTPUYSCKOrO0 M MArHUTHOIO TMOJIeH Ha Mapuipyrax o0xoxa Ui OCMOTpa
o0opyoBaHMS U Ha pabo4YMX MecTax y 00OpyJOBaHMS, TJI€ BO3MOXHO JIUTENIbHOE MPUCYTCTBHE MEpCcoHAa
JUTSI IPOBEACHUSI MPOPUITAKTUUECKIX U PEMOHTHBIX paboT, HE OJKHA MPEBbIIIATH TIONYCTUMYIO.

6) JIOJKHBI OBITH BBIMOJHCHBI TPEOOBAHUS HOPMATHBHO-TEXHHYCCKHX JOKYMEHTOB TI0 3JICKTPOMATHUTHOM
COBMECTHUMOCTHU
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Jis kaxmoil cxeMbl (PUKCHUPYETCS TOJBKO IS HEE XapaKTepHBIE YCIOBUS
PUMEHEHUS:

— Ha puc. 8 TIOKa3aH aNTOPUTM BBIOOpA CXEMBI, B KOTOPOM YHCIIO BBIKIIOYA-
TEeJeW MEHBIIIE WIK PAaBHO KOJMYECTBY MPUCOEINHEHUN B cxeme (olIiee Konuye-
CTBO MPUCOEAMHEHUN HE TPEBBIIIAET IECTH);

— Ha puc. 9 — anroputm Bbioopa cxemsl 35-220 kB ¢ ogHON-ABYyMS cucTeMa-
MU COOPHBIX HIMH C KOJIHMYECTBOM MPUCOCTUHEHHM OoJiee IIecTH;

— Ha puc. 10 npuBeseH aropuT™ BbIOOpa CXEMBbI ¢ KOMMYTAllMENW PUCOEU-
HEHU 1ByMs M 00Jiee BBIKIFOYATEISAMHU.

Oonompancgopmamopuas NoOCManyus.

‘ Tynukosas | ‘ OtBeTBUTENBHAS

v

OTCYTCTBYIOT OTBETBUTEIbHBIE TIOJI-
CTaHLMY HA NUTAOLIEH JTMHUU

Ha ‘ Her

Obecneyena nepegaya CUTHAJIOB pe-
JICIHOM 3alUThl HA OTKIIOYEHHE BbI-
KJIFOYATEJIsl MUTAIOLIEH JIMHUU

Ha ‘ Her
v \ v

brok (muHUA-TpaHCHOpPMATOD) biiok (muHUMsA-TpaHchopmaTop)
C pa3beIMHUTEIIEM C BBIKJITIOYATEIIEM

Jleyxmparncgopmamopras noocmanyus

TynukoBas WM OTBETBUTEIIb- [Ipoxonnas VY3noBasa

Has
v

Hanpsoxenue
35220 kB | 330-750 kB

—

YacTtele KOMMYyTauu CeKLOHUPOBAHNE
(aBTO)TpaHC(HOPMATOPOB JIBYXIIEITHOW JINHUU
Ha | Her N\ Croco6 1 | Croco6 P
' | \ N \
JlBa Gyioka ¢ BbI- | MOCTHK € BBIKIIIO- | MOCTHK C BBI- Yeroipex- | 3axon - [lectny-
KJIFOYATEIISIMA YaTeJSIMU B LENAX | KIOYATEJsIMU B | peX- BBIXO/J{ TOJIBHUK
TpaHCc(OpPMATOPOB | HEMsIX JIMHUM YTOJIBHUK

[Tpumedanne. CriocoObl CEKMOHUPOBAHUS JIBYXIETTHOW JIMHUM MOTYT OBITH OBYX TUHOB. llep-
BBIIl THI — UCIIOJIb30BAHME CXEMBI 3aX0-BBIX0/I, BTOPOH CIIOCOO — CXeMBI LIeCTUYToJbHUKA. B mocnen-
HEM CITy4ae MmapajiebHbIe JHHUN UMEIOT HETTOCPEACTBEHHYIO 3JIEKTPUUYECKYIO CBSI3b, YTO 00eCnednBaeT
Ooiiee paBHOMEpPHOE €CTECTBEHHOE MOTOKOpACHpEAeIeHUEe aKTUBHON MOLIHOCTH. JTO OJaromnpusTHO
CKa3bIBAETCs Ha MOTEPSIX MOUTHOCTH M SHEPTHH B JJIEKTPHUECKUX CETAX.

Puc. 8. Anroputm BeIOOpa CXEMBI C UMCIIOM BBIKIIOUATENEei He Oosee mecTu
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Cucmembl naasku 2ononeoa Ha BOSOyWHblx JUHUAX omcymcmeyiom

KonmdecTBO HEpE3epBUPOBAHHBIX TPUCOCAUHECHHI

Her

TlBa** ‘

bonee npyx**

\4

HOIICTaHI_[I/ISI C BBICIHIMM HAIIPSI’KCHUCM

35-220 kB |

330-750 kB*

y

\ 4

A\ 4

A\ 4

C OHOM CEKLIMOHUPO-
BaHHOHN CUCTEMOMU
COOPHBIX IIVH

C OJHOM CEKLIMOHU-
pOBaHHOM cUCTEMOM
COOPHBIX IIVH U C
MOJIKITIOYCHUEM
TpaHC(hOpMaTOPOB
Yyepes pa3BUIIKY U3
BBIKJIIOUATENEH

C OJHOM CEKLIMOHUPO-
BAHHON CUCTEMOMU
COOPHBIX IITUH U C

MOAKIIOYCHUEM TPU-
COEJIMHEHU uepe3

MTOJTyTOPHYIO IIETIOUKY

C ABYMs CUCTEMaMU

COOpHBIX IITHH

* PY 35-220 kB noxacranuuu ¢ BeictuM HamnpspbkenueM 330-750 kB (T.e. ctopoHa cpeaHero

HaIPSKEHU ).

** Ins PY 110-220 xB.

Obxo00uble cucmemvl WUH BKIIOYCHDL 8 cxemy niaeKku 2ononeoa

KonnuecTBo Hepe3epBUPOBAaHHBIX NPUCOETNHEHUIN

He 6onee nByx

‘ bosee nByx

l

IToacTanius ¢ BBICIIUM HAIIps’KCHUEM

110-220kB |

330-750 kB*

v

v

l

IloacTanius ¢ BEICIIIUM HAIIPsA’KCHUEM

35220 kB

| 330750 kB

\ 4

A 4

C OZIHOM CEKIIMOHU-
POBAHHOM CUCTEMOM
COOpHBIX ILIUH U C
00XOHON cUCTEMOM
IUH

C OJTHOM CEKIIMOHUPOBAH-
HOM crucTeMoi cOOpPHBIX
IIUH U ¢ 00XOIHOU CHCTe-
MO IIMH C IOIKIIOYCHH-
eM TpaHc(pOopMaTOPOB ye-
pe3 Pa3BWIKY U3 BBIKIIIO-

yaTeyen

¢ 00XOJIHOU cH-
CTEMOU IIUH

C IByMs CUCTEMa-
MU COOPHBIX IIUH U

C IBYMSI CEKIIMOHH-
pOBaHHBIMI/I CUCTC-
MaM¥ COOPHBIX IITUH
U ¢ 00XOIHOH cH-
CTEeMOM IITUH

* PY 35-220 kB noxacranuuu ¢ Beicium HamnpspbkeHueM 330-750 kB (T.e. cTopoHa cpeaHero

HaInpsKeHUs)

Puc. 9. Aaroputm BeIOOpa CXEMbI C UUCIIOM BBIKIIIOUaTeNel OoJiee mecTu
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HenonmycTuMocTh 0THOBPEMEHHOT'O OTKJIIOUEHHS IBYX JIU-
HUH uin (aBTO)TpaHc(hopMaTOpPOB IpHU OTKA3E JTH0OOT0
9JIEMEHTA CXEMBI

Ha* | Her*
e ~
TpanchopmaTopsl — MIMHEI (B TpanchopmaTopbl — MIMHKI C MOTY-
(aBTO)TpaHC(OpPMATOPA U TPU—UETHIPE TOPHBIM MPUCOCAMHEHUEM JIMHUAN
TVHAHN); (nBa (aBTO)TpaHCchopmaropa u
YeTrIpexyroJabHHK (IBa NS Th—IIECTh JINHUH );
(aBTO)TpaHChOpMATOpPA U JIBE JIMHUH) [lecTuyronpHuk (aBa
(aBTO)TpaHChOpMaTOpa U YETHIPE
JIMHUAU WK IPYTOe COYeTaHHue MpHU-
COCTMHCHM)

* Ilpu mectn M Oojee MPUCOSANHEHUSIX U HEBO3MOXKHOCTH WIIM HEIEIeco00pa3HOCTH
UCIOJIb30BAaHUs 110 TEM WJIM MHBIM NIPUYUHAM CXEM TpaHc(opMaTopsl — LIMHBI, TpaHc(hopmaTo-
PBl — IIKHBI C MOJIYTOPHBIM NIPUCOECTUHEHUEM JIMHUN MM HIECTUYTOJIbBHUK HE00X0IUuMO nepeii-
TH K pPacCMOTPEHHUIO Haubosee 3arpaTHOil (TpeOyromeil mpu NPOYMX PaBHBIX YCIOBHUSAX
HauOO0JIBIIEr0 KOJIMYECTBA SIUE€EK BBIKIIIOUATENEH) MOTYTOPHOU CXEMBI.

Puc. 10. Anroput™m BbIOOpa cXeMbl ¢ KOMMYTAIMEH PUCOETUHEHNI
IBYMs U OoJiee BBIKIIIOYATESIMU.

11. OXPAHA OKPYKAIOIIEN CPEJIbI

[Ipu npoextupoBanuu BJI crnenyeT BBINONHATH TPEOOBAHHMS HOPMATHUBHBIX
JOKYMEHTOB, PETJIAMEHTUPYIOIIMX YPOBEHb BO3aeUcTBUA BJI Ha OKpykaromyro
cpeny, JKU3HEAEITEIbHOCTD U 3J0pOBbE HACEIICHHUs, IPUMEHSS COOTBETCTBYIOLLIEE
KOHCTPYKTUBHBIE U MPOEKTHBIE PEIICHUs, a IPU HEOOXOAMMOCTH, CHEIHalIbHbIE
MeponpusATHs, oOecleunBaroIIie CHIKeHHE Bo3zacicTBuii BJI no 6e3omacHbIX
3HAYEHUM, TPeOyEMBbIX JEHCTBYIOUUMU HOPMAMH.

[Ipn OoTCyTCTBMM MO OTAEIBHBIM BHAAM BO3IEHCTBHI HOPMATHUBHBIX JTOKY-
MEHTOB CJIENYET HCIIOJIb30BaTh UMEIOIIUECS AAHHBIE COOTBETCTBYIOIIMX HAYYHO-
UCCJIEIOBATENbCKUX OpTraHU3aliil U ONBIT SKCIUTyaTallul aHAJOTUYHBIX OOBEKTOB
(B TOM umcCIIE 3a pyOeKom).

[IpenenpbHO NONMYCTUMBIE YPOBHHM HANPSHKEHHOCTH JJIEKTPUYECKOTO IOJIS
onpenemnsitores CanlluH 2971- 84.

B paiionax Kpaiinero CeBepa B MpoeKTax CieayeT MpeaycMaTpuBaTh MEpPO-
IIPUATHSL TIO 3AILUTE ATEIBHUKOB U MOXOPACTUTEIBHOIO CJIOSA MPU MPOXOKICHUN
1o HuMm BJI.

[IupuHa nmpocek B HacaXXIeHUsIX onpenensercss TpedoBanusmu [1Y 3.
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KOHTPOJIBHBIE BOITPOCHI

1. Haiite onpenenenue BJI?

2. Yrto obecnieunBaeTcs npu npoekTupoBanuu BJI1?

3. UTto pekoMeHayeTCsl IPUMEHSTh TPU IPOeKTUpoBaHuu BJI?

4. Kakue HauMeHbILIME PACCTOSHUS OT poBoAoB BJI 10 moBepxHOCTH 3eMIIn?

5. Kakue paccTosHUsI 10 TOPU30HTAIM OT KpaHUX npoBoaoB BJI?

6. UTto HeoOX0IMMO YUYUTHIBAThH MPHU BHIOOpPE TPACChI?

7. Yto moanexuT 00Xoy Mpu BeIOOpE Tpacchl?

8. Uto npuHumaetcs 3a Havaso u koner BJI (BJI3)?

9. [laiiTe onpeneneHne aHKEPHOMY MPOJIETY.

10. JlatiTe onpenenenne maructpanu BJI.

11. Tlo xakuM KpUTEPHSIM TOJKHBI BEIOUPATHCS CEYEHUS TIPOBOJIOB?

12. Ha3oBuTe MHUHHMAJIBHO JOITYCTUMBIE CEYEHUS INPOBOJOB IO YCIOBHUAM
MEXaHM4YECKOM mpouHOCTH Bbile 1 kB.

13. HazoBuTe MUHMMAIBHO JOIYCTUMBIE CEYEHHUS NU30JMPOBAHHBIX MTPOBOJOB
BJI auxe 1 kB.

14. HazoBruTEe MUHMMAJBHO JOMYCTUMBIC CEUEHUS HEU3O0JIUPOBAHHBIX U H30-
nupoBaHHbIX poBoJ1oB BJI Hmxke 1 kB.

15. HazoBuTe MUHMMAaNBHBIN quaMeTp npoBooB BJI 1o ycinoBusiM KOpOHBI U
paguonoMeX.

16. Kakoe makcumanbHOE paccTossHue aHkepHoro mposiera Ha BJI 35 kB u
BbIIE?

17. Kakoe MakcHMaJIbHOE pacCcTOsiHUE aHKepHOoro nposera Ha BJI 20 kB u
HUXKE?

18. Kakoi Mmatepuan ucnoJib3yeTcs 1Jisi u30JaaTopoB Ha BJI?

19. Kakoit marepuan U30JITOPOB PEKOMEHAYETCS NPHU MpoxoxacHuu BJI B
ycnoBusix Kpaitnero Cesepa?

20. Korna nonmyckaercst 0TKa3 OT rpO303allUTHOrO Tpoca?

21. Kak kpensiTcs caMOHECYIIUE U30JIMPOBAaHHBIE TpoBoaa HUke 1 kB k omo-
pam?

22. JlaiiTe onpenesieHue MoABECHOTO U30sTOpa’?

24. K xakoMy THIy OTHOCUTCS OIOPBI, HA KOTOPBIX BBIMOJIHSIETCS Mepeceye-
Hue BJI pa3zHbIx HanpaBiieHud win nepeceueHue BJI ¢ MHXKEHEpHbBIMHU COOpYkKe-
HUSIMHA?

25. Kakum KputepusM JOJKHBI YAOBIETBOPATH cXeMbl PY?

26. HazoBuTe THUIBI MOJCTAHIINI?

27. HazoBuTe HOMEpa cxeM s OJI0Ka TMHUS—TpaHchopMartop.

28. Kakyto cxemy PV BwIOpaTh 1151 OTBETBUTEIHHOM, OTHOTpaHCHOPMATOP-

goH IIC ¢ 3 BeIKJIFOUATEIAMUA?
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30. Kakyto cxemy PV BwiOpats nns [1C ¢ 4 pesepBupyeMbIMU NPUCOETUHE-
HUAMHA? ¢ 13 BBIKITFOUATENISIMA?

31. Kakne nokazarenu HCIOIB3YIOTCA Uil TEXHUKO-DKOHOMHMUYECKUX pacue-
TOB?

32. YT0 BXOIUT B CTOUMOCTD SUEUKH BBIKJIIOYATES?
33. UTto BXOIUT B CTOUMOCTbD STUCiKU TpaHchopmaropa?

34. Kaxoif TeppUTOpHATBbHBIN TOBBIIAIOIINNA KOPPHUIIMEHT K 0a3UCHOM CTO-
MUMOCTH TOJICTAaHIIMK U IMHHUH AJIeKTpoIiepeaun sl ApXaHTeIbCKoi o01acTu?

66



BUBJIUOTIPAOHUUYECKHNN CITUCOK

1. CopaBoYHHK MO MPOEKTHUPOBAHUIO AIIEKTPUUYECKUX ceTell / moa pen.
JI.J1. daiibucosnua. M.: M3a-so HII DHAC, 2006. 320 c.

2. TOCT P 56303-2014. OmnepatuBHOE AMCHETYEPCKOE YIPaBIECHUE HOP-
MajbHBIE CXEMBbI JJEKTPUUYECKUX COCTUHEHUN OOBEKTOB 3JIEKTPOIHEPTETUKHU.
OO6mume TpeboBanms K rpaduaeckomy ucnoHeHnro. M., 2015.

3. Unenpunk B.M. Dnexkrpuyeckue CHCTEMBl U CETH: YUYCOHUK IJI BY30B.
M.: Dueproaromusznar, 1989. 592 c.

4. CTO 56947007-29.240.55.016—2008. Hopmbl T€XHOJIOTHYECKOTO MPOEK-
TUPOBAHUSI BO3JYIIHBIX JIMHUW JJEKTponepenayn HampsbkeHuem 35-750 kB.
Bgen. 24.10.2008. M.: OAO «®CK EDCy, 2008.

5. CTO 56947007-29.240.124-2012. CoopHUK «YKPYIMHEHHBIE CTOUMOCT-
HbIE TIOKa3aTelIW JIMHUM JJIEKTPONEpEeNauyd U MOJCTAaHLMN HampspkeHuem 35—
1150 kB» 324 t™.- 11 ansa snexrpocereBbix 00bekTOB OAO «DCK EDCy». Bren.
09.07.2012. M.: OAO «®CK EDBCx, 2012.

6. CTO 56947007-29.240.10.028-2009. HopMbI TEXHOJOTHYECKOTO MPOEK-
TAPOBAHMS MOJCTAHIIMN NEPEMEHHOIO TOKA C BBICIIMM HampsbkeHueMm 35-750 kB
(HTIT IIC). Beea. 13.04.2009. M.: OAO «®CK ESCy», 2009.

7. CTO 56947007-29.240.30.047-2010. Pexomenaanuu mno NpuMeHEHHUIO TH-
MOBBIX MPUHIUIMHUAIBHBIX 3JEKTPUUECKUX CXEM paclpeeIuTeIbHbIX YCTPONUCTB
noacranuuii 35-750 kB. Beex. 12.07.2011. M.: OAO «®CK EDCy», 2011.

8. IlpaBuiia ycTpoicTBa 3JIEKTPOYCTAHOBOK: YTB. MUHUCTEPCTBOM DHEPTETH-
ku Poccuiickoit @enepanuu 08.06.2002.

67



