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TEPMHUHBI U OIIPEJEJIEHUA

ABapusi B DHEProCHUCTEME — HapyILICHHE HOPMAJIBHOTO pEXHUMa BCEU
WM 3HAYUTEJIbHOW YaCTH DHEPreTHUYECKOM CHCTEMBI, CBSI3AHHOE C MOBPEXKIE-
HUEM OOOpYJIOBaHHSA, BPEMEHHBIM HEJOMYCTUMBIM YXYIIICHHEM KadecTBa
AIEKTPUYECKON SHEPIUU WIH NEPEPHIBOM B 3JIEKTPOCHA0KEHUHU OTPEOUTENEH.

HanexHocTh 37eKTpoCcHAOKEHUSI — CIIOCOOHOCTh YHEPTOCUCTEMBI, B CO-
CTaB€ KOTOpPOH pabOTaOT 3HEPrONPUHUMAIOIINE YCTAHOBKHM MOTpeOUTeneH,
0o0ecreYnTh UM MOCTABKY JJIEKTPUUECKON IHEPTHM (MOIIMHOCTH) B COOTBET-
CTBUU C 3asBJICHHBIMU BEJIMYMHAMU U JIOTOBOPHBIMH 00S3aTEIHCTBAMU MPHU CO-
OJIFOICHUH YCTAHOBJIEHHBIX HOPM Ka4E€CTBA AJIEKTPOIHEPTUH.

Pexxum sHeprocucTeMbl (SJIEKTPOIHEPTETHUECKUN PEKUM IHEPTrOCHUC-
TE€Mbl) — €IMHBIM MpOILeCC MPOU3BOJACTBA, MPEOOpa30BaHuUs, Nepeaaun U Io-
TpeOJICHUS AIEKTPUUECKON PHEPTUU B SHEPIOCUCTEME U COCTOSTHUE OOBEKTOB
AIIEKTPOIHEPTETUKN U DHEPTrONMPUHUMAIONIUX YCTAHOBOK MOTpEOUTENeH 3JeK-
TPUYECKON PHEPruM (BKJIIOYAsE CXEMbI 3JEKTPUUYECKUX COECIUHEHHN OOBEKTOB
AIEKTPOIHEPTETUKH ).

HopManbHbIl peKUM HEPTOCUCTEMBI — PEXUM JHEPrOCUCTEMBI, IPU
KOTOPOM BCE MOTPEOUTENHN CHAOXKAIOTCS AJICKTPUUECKOM PHEPruei B COOTBET-
CTBUHU C JIOTOBOPAaMHU U AUCHETUYEPCKUMHU TpaduKaMu, a 3HAUYCHHS] TEXHUYE-
CKUX MMapaMeTPOB PEKUMa YHEPTrOCUCTEMBI U 000OPYAOBAHUS HAXOASITCS B IMpe-
JleJlax JUIATENBHO JTOIYCTUMBIX 3HAYECHHM, UMEIOTCSI HOPMATUBHBIE ONEPATHB-
HbIE PE3E€PBBI MOLIIHOCTH U TOILIMBA HA DJIEKTPOCTAHUUSAX.

ABapuIHBIA PEXKUM SHEPrOCUCTEMBI — PEKUM SHEPrOCUCTEMBI C IMapa-
METpamu, BBIXOASIIMMU 32 Ipeeiibl TPeOOBAaHUN TEXHHUUECKUX PETJIaMEHTOB,
BO3HUKHOBEHHUE U JJIMTEIIBHOE CYIIECTBOBAHUE KOTOPOTO MPEACTABISIOT HE-
JOMYCTUMYIO YTpo3y >KM3HU JIIOJIEH, MOBPEXKACHUS 000pYIOBaHUS U BEAYT K
OTPAaHUYCHHIO TMOAAYM DJIEKTPUYECKOW M TEIJIOBOM DHEPTHM B 3HAYNUTEIIBHOM
o0BeMme.

[TocneaBapuitHbIN PEKUM DHEPTOCUCTEMBI — PEKUM, B KOTOPOM IHEPIo-
CHUCTEMA HAXOJUTCS MOCJE JOKAJIU3ALMUU aBAPUU O YCTAHOBJICHUS HOPMAJIb-
HOT'O WJIN BBIHYKJIICHHOTO pexuMa. [locneaBapuiiHbIld PEXAM XapaKTEPU3YET-
Csl CHJKCHHBIMHU TPEOOBaHUAMH K MapaMeTpaM pekrMa MO0 CPABHEHUIO C Tpe-
OOBaHHUSAMU K HOpPMajJbHOMY pexuMy. [IpomaomKUTeNbHOCTh HOpMATU3AIIH
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nociieaBapuiiHoro pexuma orpanndeHa 20 muH. IIpeBblllieHHME yKa3aHHOTO
BPEMEHU O3HayaeT NMepexo K padoTe B BEIHYKJACHHOM PEXUME.
BrIHYXJIEHHBII PEKUM YHEPTOCUCTEMBI — PEKUM SHEPTrOCUCTEMBI, MPU
KOTOPOM 3arpy3ka HEKOTOPBIX CEUYECHHU BBIIIE MAKCUMAJIbHO AOMYCTUMOM, HO
HE TPEBBIIIACT aBAPUITHO JOMYyCTUMON. BBIHYXIEHHBI PEXUM MOXET OBbITh
pa3pellieH Ha BBICIIEM YPOBHE JUCIIETUYEPCKOTO YIMpPABJICHUS ISl MOCeaBa-
pUMHBIX PEXKUMOB Ha BpEMsl MPOXOXKICHUS MaKCUMymMa WM MHUHUMYMa
Harpy3ku, Ho He Oosiee 40 MuH (HomOMHUTENBHO K 20 MUH, pa3penieHHBIM IS
HOPMAaJIU3aIMHU MOCICaBAPUMHOTO PEeXUMa), UM Ha BPEMs, HEOOXOAUMOE IS
BBOJIa OTPaHUYCHUN W/WJIM MOOWUJIM3AIIMN Pe3epBa, a TakXKe MPHU HEBO3MOKHO-
CTH BBITIOJTHEHUS TPeOOBAHUN K HOPMAJIbHBIM PEKUMaM SHEPrOCUCTEMBI.
TexHonmoruueckuii pexxuM padOThl 00BEKTa SIECKTPOIHEPTETUKHU WU
HYHEPrONPUHUMAIOIIEH YCTAaHOBKHM MOTPEOUTENsT — MPOIECC, MPOTEKAIOIIUNA B
TEXHUYECKUX YCTPOMCTBAX OOBEKTA DBJIEKTPOIHEPreTUKH WIH SHEPronpUHU-
MaIOIe YCTAHOBKH MOTPEOUTEINS DJIEKTPUUECKONU SHEPTUH, U COCTOSTHUE ATOTO
00BbEKTa WJIM YCTAHOBKM (BKJIFOYAsl MapamMeTpbl HACTPOMKU CUCTEMHOWU W MPO-
TUBOABAPUHNHOW aBTOMATHKH ).
[lepeTok MOIIHOCTH (PHEPIUU) — 3TO MOIIHOCTH (SHEPrus), mepeaaBae-
Masi U3 OJTHOW DHEPrOCUCTEMBI WM YaCTU SHEPrOCUCTEMBI B IPYTYIO WIH IIEpe-
JaBaeMasi MOIIIHOCTh (HEPrusl) MO JUHUU (CEUSHHIO) BHYTPHU OJHOM CUCTEMBI.
CxeMa >IEKTPUYECKUX COCAMHEHUN OOBEKTOB AJIEKTPOIHEPIETUKHU —
XapaKTePUCTUKA AJIEKTPOIHEPTETUUECKOTO PEXKUMA, OMPEACIIAIOMAs COCTOS-
HUE COETMHEHUS 000PYI0BaHUSA 0OBEKTOB JIEKTPOIHEPTETUKU MEXKIY COOOM.
DJIEKTPUYECKAs] CEThb — COBOKYITHOCTh TEXHUYECKHX YCTPOMCTB, COCTO-
Al1asi U3 BBICOKOBOJIBTHBIX JIMHHUM 3JIEKTPOIEpEaaYu U IMOJCTAHIUNA, MPEIHA-
3HA4YEHHAas IS [Iepeladr U PaclpeeIeHUs JICKTPUUECKON SHEPTUU.
DJIEKTPUYECKUI TOK — HAIpPaBJICHHOE JIBUKCHHE HOCUTENICH 3apsija u
(WJIM) U3MEHEHUE JIEKTPUUECKOTO MOJIsl, COMPOBOKIAEMOE MAarHUTHBIM TOJIEM.
DneKTpruYecKoe HarpsikeHue — Gpu3ndeckas BeJIMYMHa, XapaKTepusyro-
11asl AJIEKTPUUECKOE TN0JIE BIOJIb paCCMAaTPUBAEMOr0 IIyTH U PaBHAs JIMHEHHO-
My MHTETpally HANPSIKEHHOCTHU 3JIEKTPUUYECKOTO MOl BOJIb PACCMAaTPUBAEMO-
ro MyTH.
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OBIIWE CBEJEHUS

Nctounuku sHEprun (6acceiHpl TOIUIMBA, BOJIHBIC OaCCEHHBI) HAXOIAT-
Cs Ha 3HAYUTEIILHOM PACCTOSHUU OT KPYMHBIX 3aBOJOB, HACEJIEHHBIX ITYHKTOB
U JApYTuX IEeHTpoB noTpebienus. [lepemada TomimBa MOXXeT OBITH MMPOU3BEC-
Ha MO ra3onpoBojiaM U HePTENpPOBOaM, MEPEBO3Ka YISl — IO KEJIEe3HOM J0po-
re, Teria — Mo CHelUalbHBIM TPYyOOIpOBOIaM, HO BO MHOTHX CIIy4asiX 3TO MO-
KeT ObITh HEPEHTAOETIHLHO U 00JIee BBITOJIHBIM OKa3bIBAETCS COOPYKEHUE DJICK-
TPOCTAHIIUM BOJIM3U OACCETHOB U Tepeaaya AIEKTPOIHEPTUHN Ha JAalbHUE pac-
CTOSIHUSI TIO JIMHUSM 3JIEeKTporiepenaun. B ycnoBusix Poccun OCHOBHBIE pecyp-
ChI PACIIOJIOKEHBI B a@3UATCKOM YaCTH, a OCHOBHAS YaCTh JJICKTPONOTpEeOUTENEH
B €BPOTECHCKOM YacTu. B CBSI3M ¢ 3TUM BO3HHUKAET HEOOXOAMMOCTH MEPEeOPOCKH
Ha OOJIbIIINE PACCTOSHUS 3HAYNUTEIbHBIX TOTOKOB 3JIEKTPOIHEPTUH.

DONEeKTPOCTAHIIMU TPHU MOMOIIM JIMHUKM 3JIeKTporiepeaadn (depes mo/i-
CTaHIIMHU) CBS3BIBAIOT APYT C JIPYroM Jis MapajuieibHOW paboThl Ha OOIIYIO
Harpy3ky. Takas COBOKYMHOCTb 3JICKTPOCTAHIMM, MOJICTAHIUN U TPUEMHUKOB
IEKTPUUECKON IHEPTUH, CBSI3aHHBIX MEXKAY COOOM JIMHUSAMU 3JIEKTporepe/ia-
4yu, Ha3biBaeTcs sHepreruueckoi cucremoit (IC). Ilpu 3ToM mosydarorcs Cy-
IIECTBEHHBIE TEXHUKO-DPKOHOMUYECKHE MPEUMYIIECTBA:

1. BO3MOXHOCTh YBEIMYEHHS €AUHHUYHON MOIIHOCTH T€HEPATOPOB M
AIEKTPOCTAHIIMHU. DTO CHUXKAET CTOMMOCTh 1 KBT yCTaHOBJIEHHOW MOIIHOCTH,
MO3BOJISIET TOBBICUTH IMPOU3BOJIUTEIBHOCTh MAIIMHOCTPOUTEILHBIX 3aBOJIOB
IIPU TE€X K€ NPOU3BOJACTBEHHBIX IJIOMIAAAX U TPYA03aTpaTax;

2. 3HaUUTENHLHOE TOBBIIICHUE HAJEKHOCTH AJICKTPOCHAOXKEHUSI MOTpe-
oureneu,

3. IloBplllIeHHE SKOHOMHUYHOCTH PaOOTHI Pa3IUYHBIX THIIOB JJICKTPO-
CTaHIINMH,

4. CHmWKeHHE HEOOXO0IUMON PE3EPBHON MOIITHOCTH JICKTPOCTAHIINMN.

3HaueHUS HAIpPSHKEHUM, MOIIHOCTEH M TOKOB 3JIEMEHTOB, a TaK)Ke ya-
CTOTBI, OIPEAEISAIOIINE MPOLECC NPOU3BOACTBA, MEPENAYN, PACIPEACIICHUS U
OTPEOICHUS IEKTPOIHEPTHH, HA3BIBAIOTCS MapaMeTpaMu PEXXUMa.

B sHeprocucremax Poccun BripabaThIBaeTCs U MOTPEOIISICTCS TIEPEMEH-
HBIN 3JIeKTpUUeCKUi TOK. Mcmonb3yeTcs TpexdasHas cucTeMa, padoTaroras co
cranaaptHoit (mo ['OCT) vacroroit 50 repu (I'm). B Tpexdazubix cummeTpuy-
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HBIX CUCTEMaxX MPUMEHSIOTCS JBAa OCHOBHBIX CIIOCO0A COEIMHEHHUSI SJIEMEHTOB:
COEIMHEHHUE «TPEYTOJbHUKOM» U COEAMHEHHUE «3BE3J0i», UTO COOTBETCTBYET
TpeM OAHO(A3HBIM CUCTEMAaM, HO TO3BOJISIET UCIIOJIH30BATH TOIBKO TPHU MPOBO-
na (a3pl) BMECTO IIECTH B CIIy4ae MOCTPOCHUSI TPEX OJHO(DA3HBIX CUCTEM.

ToxoBasi 3arpy3ka oOopyaoBaHusi uaMepsierca B ammepax (A). Hamps-
KEHUE Ha IIMHAX 3JIEKTPOCTAHLUUWA U MOJACTAHUUN HU3MepsieTcss B BosibTax (B),
KUI0BOJbTaX (KB);

JluneliHOe HampspKEHHE — ITO HampsbkeHue Mexay (azamu. dazHoe
HaIpsHKEHUE 3TO HANPSKEHUE MEXy (a3oi u 3emuiell. JInHeliHoe HanpsKeHue
Bceraa Oosbie dasHoro B 1,73 paza.

[IpoTekaHue TOKOB IO JIEMEHTAM 3JIEKTPUYECKON CETU COMPOBOKIACT-
Csl IOTEPSIMU HAMPSHKEHUSI BCIEACTBUE MPEOAOJIEHUS COPOTUBICHUSI TI0 MEpPE
JBH>KCHUSI HOCUTENIEH 3apsifia dJIEKTpUYecKoro Toka. CienoBarenbHo, 10 Mepe
yAQJIEHUs OT UCTOYHUKA MUTAHUS HANPSHKEHUE YMEHbBIIAETCS.

AKTHBHOE COMPOTHUBIICHUE H3MepsieTcs B omax (OM), kunoomax (kOM)
u T.4. B To e BpeMs 1711 HOpMaJIbHOW pabOThI 311EKTPONPUEMHHUKOB HaIPsIKe-
HUE JI0JDKHO HaXOAUThCS B IOMYCTUMBIX mpesaenax. Hanpumep, eciu mpuHSTS,
YTO Ha IyTH OT T€HEPATOPOB AIEKTPOCTAHLUUN A0 IPUEMHHUKOB JIEKTpUUECKas
JHEPrus IpeTeprieBaeT YeThlpe TpaHc(hopManuu U NpU KaxkIod TpaHchopma-
UM TIOTEPU HANPSKEHUsSI COCTaBiAOT 5 %, a B kaxaou u3 cereid 10 %, To
CyMMAapHbI€ TOTEPHU HAIPSHKEHHS MOTYT coCcTaBUTh 10 60 %.

[ToTepu HanpsHKEHUST YMEHBIIAIOTCS TIPU YBEIMYCHUH KJIacCa HaIpsKe-
HUS B CETH, T.€. IIPU YBEJINYEHUH MEPEIaBAEMON MOIIHOCTU TpeOyeTCsl yBEU-
YUBATh HAMPSDKEHUE DJICKTporepeaadn. B ceTsax BBICOKOrO HANpPsHKEHUS MaK-
cUMajbHOE paboyee HaINpsKEHUE ONPEAEINISIeTCS YCIOBUSIMU padOThl U3OJISALIUU
u coctasisieT oT 105 1o 120 % HOMUHAIBHOIO 3HAYEHUS.

JlonmycTuMoe CHIKEHHUE HanpskeHus: B D2C onpenensaoTes yCI0BUsIMU
YCTOMUMBOCTU NapajljieIbHOW pabOThl FreHEPATOPOB SJIEKTPOCTAHIUN U y3JI0B
Harpy3ku. HampspkeHue siBIsieTCsl ToKa3aTesieM KauecTBa dJIEKTPOIHEPTUH.

AxTuBHasT reHepupyemash MOIIHOCTh (P;), aKkTWBHas moTpediseMas
MOIIHOCTH (P,;) — 3TO Harpy3Ka reHepaTopa WM NOTPeOUTeNs Harpy3Ku COOT-
BETCTBEHHO B E€JWHUILY BpPEMEHH, Hu3Mepsiercs B Barrax (BT), kwmioBarrax
(x1000) (xkBt), meraBartax (x1000000 mo otHomeHuto k Bt) (MBT). Tak kak
BEJIMYMHA MOIIHOCTH U3MEHSETCS BO BPEMEHH, TO Pa3IM4yarOT MOIIHOCTU: HO-
MUHAJIbHYI0, MAKCUMAIbHYI0, MUHUMAJIbHYIO, CPETHECYTOUHYIO U T.]I.

DnekTpo3Heprus (TeHepalyu, ToTpeOeHNs) — 3TO MOIIHOCTb, BBIPabo-
TaHHas WK NOTpeOJIeHHAas 3a OMpEICICHHBIN Mepruo BpeMeHH (HampuMmep, 3a
MUHYTY, 4ac, CYTKH, MecsIl u T.1.). U3mepsercs: Bt 4, kBt 4, MBT-u.
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HauOosnbiiast akTuBHasi MOITHOCTh, BO3MOXHAsI MPU JTAHHBIX 3HAYEHUSAX
HanpsbkeHus: U 1 Toka |, Ha3pIBaeTCs MOJIHOW MOIIHOCTBIO. OHA omnpenensieTcs
BeIpakeHueMm S = U |, a oTHOIIeHHEe aKTUBHOW MOIITHOCTH P K MOJHOW MOIIHO-
CTH S XapaKTepHU3yeT ero dHepreTudeckyro 3h(HEKTUBHOCTh W Ha3bIBACTCS KO-
s durrerTom MourHocTH. OTHONICHHUE P/S paBHO COS @ (¢ — 3TO YroJI MEKIY
TOKOM M HamNpsDKEHHEM BO Bpamaromielics TpexdaszHon cucteme). Ilomnas
MOIITHOCTh S u3MepsieTcs B BonbTammepax (B-A), meraBosnprammnepax (MB:-A).
Hampumep, B B-A u3mepsieTcss MOIIHOCTh CHJIOBBIX TpaHC(POPMATOPOB WU
MIOJIHAsI MOIITHOCTH TEHEPATOPOB.

AKTHBHYIO MOIITHOCTh BO3MOKHO IepeaBaTh Ha OOJIbIINE PACCTOSIHHUS.

PeaktuBHas MomHOCTh Q = U | SIN 0 — 3TO MOITHOCTD, KOTOPAsi TAaK¥Ke
reHepupyetcsi u norpedssiercs. E€ 6anmanc B OTACIBbHBIX YHEProy3Jiax, B CBOIO
ouepenb, OOecreYrBaeT 3aJaHHBIM YPOBEHb HAMPSIKEHHUS B KOHTPOJIBHBIX
MYHKTax 3JeKTpuyeckor cetu. Cieayer OTMETUTh, YTO PEAKTUBHAsI MOLIHOCTb
B OTJIMYME OT aKTUBHOMW W TMOJHOM MOIIHOCTH MOXET OBITh KaK MOJOKUTEIb-
HOM (TIpY aKTUBHO-UHIAYKTUBHOM XapakTepe Harpy3kH), TaK U OTpUIATEIbHOMN
(Mpu aKTUBHO-€MKOCTHOM XapakTepe Harpy3ku). Mi3mepsieTcst B BoJibTamIiepax
peakTUBHBIX (Bap). PeakTHBHYIO MOIIHOCTh HEJb3sl NEpenaBaTh Ha OOJbLINE
pPacCcTOSIHUSL.

* * *

[TonHas MOIIHOCTE ompeaensercs Bepakenuem S = P+ J Q. IIpu stom
BCE TPU MOIIIHOCTH B3aMMOCBSI3aHbI U XapaKTEPHU3YIOT paboTy reHeparopa.

HauOosnbiias akTUBHasE MOLTHOCTh, paBHAs MOJHOM MOIIHOCTH T'€Hepa-
TOpPa, MOXET OBITh IOCTUTHYTA HAa TeHEpaTOpe B Clydae OTCYTCTBUS T'€HEpaIuu
peakTHBHOM MomHOCTH (T.¢. ipu Q = 0).

DnekTpudeckas ceTb Kak yactb DIC obecriedynBaeT BO3MOKHOCTh BbI-
JTa4l MOIIHOCTH DJIEKTPOCTAHIIMMI, €€ TepeIady Ha paccTosiHue, mpeodpa3oBa-
HUE MapaMeTpPOB DJIEKTPOIHEPTUU (HANPSDKEHUS, TOKA) Ha MOACTAHIUSAX U €€
pacrpesieieHue MO0 HEKOTOPOM TEPPUTOPHUM, BILUIOTH O HEMOCPEACTBEHHBIX
AIEKTPOIIPUEMHHUKOB. DJIEKTPUUECKAsA CETh XapaKTEPU3YETCsl MHOTOCTYNEHYa-
TOCTBIO, T.€. OOJIBIIIUM YHCIIOM TpaHC(opManuii HaA MyTH OT UCTOUHUKOB 3JIEK-
TPOIHEPIHH K €€ MOTPEOUTENSIM U CI0KHON KOHUTyparuei (y3J10B, BETBEH U
3aMKHYTBIX KOHTYpoB). IIpum 3TOM snekTpuueckasi ceTb 00JiaJaeT MHOTOpe-
KUMHOCTBIO0 PabOTHI (pa3HOOOpa3ueM 3arpy3Ku 3JIEMEHTOB CETH B CyTOYHOM U
rOJIOBOM pa3pe3e U OOMIINEM PEKUMOB, BOSHUKAIOIIMX MTPU BBIBOJE PA3JIMYHBIX
AJIEMEHTOB CETH B IIJIAHOBBIA PEMOHT U MPU UX aBAPUMHBIX OTKIIIOUEHUSX ).

Bce snexktponpueMHUKH, T€HEPATOPbl, TPaHCPOPMATOPHl U MPOUYHUE
aneMeHThl DDC MPOEKTUPYIOTCS AJis pabOThl B JJIUTEILHOM HOPMAJIbHOM pe-
KUME TIPU OMPEICTICHHOM HaNpsDKCHUH, TPU KOTOPOM 3TH AJIEMEHTHI 00Jjaia-
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I0T HauOoliee 1EeIecO00pa3HbBIMU TEXHUKO-3KOHOMUYECKUMH TOKa3aTeIsIMU.
B Hacrosiiee BpeMs CTaHIApTU3UPOBaHbI YeThIpe HamnpspbkeHus meHee 1000 B
(40, 220, 380 u 660 B) u 12 manpsoxenuit Boie 1000 B (3, 6, 10, 20, 35, 110,
150 (150 — Toapko B Koabckoit m KamunuHrpaackoi sHeprocucremax), 220,
330, 500 (500 B OOC Ceepo-3amama He ucnonbiyeres), 750, 1150 kB (1150 B
OOC Cesepo-3ananga He ucnoab3yercs)). Bece mepeuncienHble HUQpbl cOOT-
BETCTBYIOT JIMHEIHBIM (T.€. MEX1y(ha3HbIM) 3HAUEHUSIM HANPSHKEHUN Tpexdas-
HOM CHUCTEMBI IEPEMEHHOTO TOKA.

Ha renepatopHoM HanpspKeHUM (HanpsDKEHHE Ha BbIBOJAX CTaTOpa re-
HEepaTopa) UCMOJIb3YIOTCS CIEAYIONINEe OCHOBHBIE KIacCchl Hanpsbkenus: 6,3; 10;
15,75; 20 kB.

[To oTHOIIEHHIO K TEPPUTOPUHU, OXBATHIBAEMOM CEThIO, MOTYT OBITH BBI-
NesieHsbl cnenyromue cetu: mectHole (U, — Menbine uin paBHo 35 kB), paiton-
ueie (U, — 110, 220 kB) u pernonanbusie (U, — 6omnbiie uin paBHo 330 kB).
Jluaun snexrponepenaun (JIDII) cepxBricokoro Hampsixenus (CBH) 750,
1150 kB, cmyxar kak i CBSI3U OTACJIBHBIX PAMOHOB U OTHOCUTEIBHO HE-
oonpimmx OC B OOC, Tak U AJisl CBSI3U MEXKIY COOOM KPYMHBIX O0O0bEIUMHEHUM
(O20).

[lo Ha3HAYEHUIO PA3IUYAIOT CUCTEMOOOPA3YIOIINE U PACIIPEACIIUTENb-
Hele ceT. [lepBbie 00pa3zyroT paiioHHble 3HEprocuctembl (POC) myTem 00b-
€AMHEHUS 3JIEKTPOCTAHINI Ha MapajuiebHyI0 paldoTy, a Takke 0O0bEeINHEHUS
POC u ODC mexny coboii. PacnpenenuTenbHONW JTHMHUEH CUMTACTCS JIMHUS,
nuTaromas psg TpaHc(OopMaTOPHBIX MOACTAHIIMN WM BBOABI K AJIEKTPOYCTa-
HOBKaM MOTPEOUTENECH.

[lo xapakTepy MOAKIOYAEMBIX K HUM NOTPEOUTENEH pa3inyaroT Ipo-
MBIIIUICHHBIE (BBICOKAas IIJIOTHOCTh HArpy3kH), TOPOACKHE (COYETaHHUE MPO-
MBIIJIEHHON U OBITOBOM Harpy3ku) W ceiabCKHe (HU3Kasl INIOTHOCTh HATPY3KH).

OCHOBHBIE JJIEMEHTHI — TE€HEPUPYIOIIUE arperarsl 3JEKTPOCTAHIIUH,
npeoOpa3yrolre SHEPTUIO BOJIbI WM TIapa B SJIEKTPOIHEPTHI0; TpaHCHOPMATO-
pbl, aBTOTPAHC(POPMATOPHI, BBINPAMUTEIIbHBIE YCTAaHOBKH, IpeoOpasyroliue
3HAYEHUs1 U BUJl TOKA W HANpsDKEHUs; JIUHUM 3nekTponepenayun (JIDII), nepe-
JAIOIIME JIEKTPOIHEPTHIO HA PACCTOSIHUE; KOMMYTHpYIOIas anmnaparypa (Bbl-
KJIFOUaTeNH, pa3beAUHUTEINN ), TPeAHA3HAYCHHAS Il u3MeHeHus: cxembl D9C u
OTKJIFOUCHHUSI TIOBPEXKJIEHHBIX 3JeMeHTOB. Hepenko mnanHoe o0opyaoBaHHE
HA3bIBAIOT CUJIOBBIM MJIM MEPBUYHBIM 000PYI0BAHUEM.

O06opyi0BaHNE U3MEPUTENIBLHOE U CPEICTB yIPABICHUS HA3bIBAIOT BTO-
PUYHBIM (TI0 OTHOILICHHIO K CUJIOBOMY) 000pYIOBAaHHUEM.
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Hu onun snement D9C (reHepatop, TpaHchopmaTop, JTUHHUS DIEKTPO-
nepeaayur, WUHbI NOJCTaHLIUU U T.1.) HE 00JaaaeT aOCOMIOTHON HAJIEKHOCTBIO.
OHU MOTYT OBITh MOBPEKIAEHBI, TPUUYEM OOJIBIIMHCTBO MOBPEKICHUN CBA3aHBI
¢ kopoTtkuM 3ambikanueM (K3). IIpu stom pexum K3 onacen aiig 33C; ycroii-
yuBas paboTa MOXKET ObITh HapyIlleHa U3-3a CYIIECTBEHHOTO MCKaXXEHUsS TMapa-
MeTpoB DIOC, NOTPEOUTENH TEPSIOT 3IEKTPONUTAHUE, JJIUTEIBHOE CYIIECTBO-
BaHue TokoB K3 pazpymiaer o0opyaoBaHue 10 HEPEMOHTONPUTOJAHOTO COCTOSI-
HUSL.

Ha3nauenunem peneitHoil 3amurtsl (P3) siBisieTcsl BBIBICHHE IOBpE-
KICHHOTO DJIEMEHTa U OBbICTpeilliee €ro OTKIIOYEHHE OT JHEPrOCHCTEMBI.
Kpome toro, yctpoiictBa P3 nomkHbI peaynpexaaTh MOBPEKACHUE F1E€MEHTA
HSHEPrOCUCTEMBI B ClIydyae BOBHUKHOBEHUSI HEHOPMAJIBHOTO U OMACHOTO JJISI He-
ro pexuma paboTsl (eperpyska, HemoIHO(PA3HBIA PEXKUM U JIP. ).

OcHoBHbIE TPeOOBAHUSA:

— CEJIEKTUBHOCTh — CIIOCOOHOCTh YCTPONCTBA P3 BBISBUTH U OTKIIOYUTH
UMEHHO TOBPEXACHHBIA 3JIEMEHT, XOTs npu Hanmuuuu K3 Hapymaercs Hop-
MajbHasi paboTa MHOTHX AJIEMEHTOB YHEPTOCUCTEMBI;

— OBICTPOJIEHCTBHE — CLIOCOOHOCTH ycTpoiicTBa P3 B kparuailuii mpo-
MEXYTOK BpeMeHU (JIy4llle MTHOBEHHO) BBISIBUTh M OTKJIFOYUTH TOBPEKICHHBIN
AJIEMEHT 3HEPTrOCUCTEMBI;

— YYBCTBUTEIBHOCTh — CIIOCOOHOCTh ycTpoiicTBa P3 uderko orinnyaTh
pexum K3 moboro Buaa (TpexdaszHoe, asyxdasHoe, ogqHopa3HOE) OT BCEBO3-
MOXHBIX PEKUMOB padOThI 3aIUIIAEMOT0 00beKTa pou oTcyTcTBUM K3;

— HaJIeKHOCTh — OTCYTCTBHE OTKA30B WJIM JIOKHBIX CpabaThIBaHUU pe-
JICHOM 3allUThI, 4YTO OOECIeUnBaAETCsl KaK (PyHKIMOHAIBHOW, TaK U anmapat-
HOW HAJIEKHOCTBIO YCTPOUCTB P3.

Cocrosaaune 93C Ha 3aJlaHHBIA MOMEHT WJIM OTPE30K BPEMEHU HAa3bIBa-
€TCsl PEKUMOM padoThl. PexuM ompenensiercs cOCTaBOM BKIFOYEHHBIX OCHOB-
HbIX 35ieMeHTOB DJC M ux 3arpy3koil. Eciin mapameTpsl pexxruMa HEU3MEHHBI,
TO pexuM DOC Ha3bIBAaCTCSd yCTAHOBHUBIIMMCS, €CIU W3MEHSIOTCS, TO Iepe-
XOJTHBIM.

OcHoBHas 3amaya 3D9C — S3KOHOMUYHOE W HAACKHOE DJICKTPOCHAOXke-
HUE NoTpeduTeneil 6e3 neperpy30k OCHOBHbBIX 31eMeHTOB DDC U npu obecre-
YEHUU 3aJJaHHOT0 KAueCTBa 3JICKTPOIHEPIUH, T.€. B 3TOM CMBICIE OCHOBHOM
pexuM padbotsl IIC — HOpMaJIbHBIA YCTAaHOBUBILUKCS, B KOTOPOM OHa paboTa-
€T OCHOBHYIO YaCTh BPEMEHH.

ABapuiiHBI PEXUM JOJIKEH HEMEJICHHO JIMKBUIUPOBATHCS CPEACTBA-
MU aBTOMATHKH, a TIPU €€ HEPaObOoTOCTIOCOOHOCTH (0TKa3€) — OMEPATUBHO.
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[IprurHaMu HapyLIEHUSI HOPMAIBHOTO PEXKUMA SIBJISFOTCS:

— HapyUI€HUE OJHUM WJIM HECKOJBKUMH CyOBEKTaMH PBIHKA COTrJIaco-
BAaHHOTO rpaduka MOCTaBOK 3JEKTPOIHEPrUU, BKIIOYAS MOTEPIO0 T€HEPUPYIO-
ero o0opyI0BaHUs;

— OTKJIFOYEHUE JIMHUM JIEKTPONEpeiadyu U 000PyI0BAHUS;

— OTKa3 B paboTe miu notreps PyHKUUN aBTOMATHUKH, PEJICUHOMN 3allu-
Thl, CHCTEMbI KOHTPOJISI WJIU YIIPABIICHUS;

— OomMOKU CyOBEKTOB phIHKA MPHU IJIAHUPOBAHUU 0aTaHCOB MOIIHOCTH
Y ONPEJEICHUU POITYCKHON CITIOCOOHOCTH.

[Ipu OTKIOHEHHH OT HOPMAJIBHOTO PEXUMaA HEOOXOAUMO MPUHATH MEPbI
[0 BBEJICHUIO PEXHMa B 00JAaCTh AOIMYCTUMBIX 3HAYEHUN NEHCTBUEM aBTOMa-
THUKYU WJIU ONIEPATUBHOIO MEPCOHAIIA.

ABapuIHBIN PEKUM BO3HUKAET B PE3YJIbTATE:

— HEHOPMAaTHUBHBIX BO3MYILLEHHI;

— OTKa3a aBTOMATUKH MPH JIMKBUIALMN HOPMATUBHBIX BO3MYIICHUN;

— BO3MYILIEHUH, TPOU3OLIEAIINX B YCIOBUIX BBIHYKICHHOTO PEXKUMA;

— 3aepKku Ha 20 MUH U OoJiee B JTUKBUAALMH aBAPUHHO-I0IYCTUMOTO
pEeXMMA WM MPEBBILICHNUE 10 MPOAOJDKUTEIBHOCTH AOIYCTUMOMN JIIUTEIBHON
neperpy3ku 00opyJOoBaHUs MO TOKY, HAMIPSHKEHUIO WU APYTHM MapaMeTpaM.

JI7g TMKBU AU aBAPUHMHOTO PEKHAMA OTIEPATUBHBIN IEPCOHAN YHEPTO-
CUCTEMBI 00513aH:

— BBECTHM B paboTy 000pyHOBaHME, OTKJIIOYEHHE KOTOPOrO SIBUJIOCH
IIPUYMHOMN HapyIIEHUSI HOPMAJIbHOIO PEKUMA;

— UCIIOJIB30BaTh COTJIACOBAHHBIE PE3EPBbI MOLITHOCTH;

— BBECTH B pabOTy pe3epBHOE 000PYI0BaHUE WIIU BHIBECTH B PE3EPB pa-
OoTaroliee;

— HCIOJIb30BaTh PACMHOJIATa€MYI0 PEAKTUBHYK) MOIIHOCTh CTaHIUUU,
CUHXPOHHBIX KOMIIEHCATOPOB U LIYHTUPYIOLIUX PEAKTOPOB;

— MPOU3BECTU CEKUMOHUPOBAHUE (ACICHUE) AIEKTPUUECKON CETH MpHU
HEOOXOJAMMOCTH CHATHSI IEPETPY3KU;

— W3MEHUThH COTJIACOBAHHBIN TpaUK IMMOCTABOK JJICKTPOIHEPTUU ISt
U3MEHEHUS MEPETOKOB MOIIHOCTH (M3MEHEHHUE 3arpy3Ku reHepUpYyIoIero 000-
pyIOBaHUs);

— W3MEHUTh YPOBEHb MOTPEOJICHUS B DHEPrOCUCTEME B IICJIOM I €€
OTJIEJIbHBIX YaCTAX BBEJCHUEM COOTBETCTBYIOIIUX Ouepeel rpad)uKOB OTKITIO-
YEHUW U OTPAHUYECHUMN AIEKTPUUECKON MOIIIHOCTH U SHEPTUH;

— OCYIIECTBUTh CUHXPOHHU3ALIUIO OTJEIbHBIX OOBEKTOB U YacTeil 3Hep-
FOCUCTEMBI B CITy4ae UX OTJIEJICHHUS;
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— OpPraHU30BaTh Pa3BOPOT IEKTPOCTAHLUN B CIIydae UX IIOJHOIO OCTa-
HOBA;

— OpraHu30BaTh BBIBOJ] U3 XOJIOJHOTO pe3epBa r€HEPUPYIOIIETO 000py-
JIOBaHMSI.

[TocneaBapuitHbIil pesKUM pabOThl SHEPTOCUCTEMBI — PEKUM, B KOTOPOM
DHEPrOCUCTEMA HAXOIUTCS IMOCIE JIOKAIN3ALUKY aBapUU 10 YCTAaHOBJIEHUS HOP-
MaJIbHOT'O WJIM BBIHYXKIEHHOIO pexxuma. [locimeBapuilHbI peXUM XapaKTepH-
3yeTCsl CHIDKCHHBIMU TPEOOBAHUSMHM K MapaMeTpaM pexuMa MO0 CPaBHEHUIO C
TpeOOBAHUAMU K HOpMalIbHOMY pekuMy. [IpoaomKuTenbHOCTh MociieaBapuii-
HOTO pexknma orpanudeHa 20 muH. [IpeBblllIeHHE yKa3aHHOTO BPEMEHU O3Ha-
YaeT Mepexo/i K padoTe B BRIHYKIEHHOM PEKUME.

[lens BBIHY>KIEHHOTO PEKUMa — YCTPAHEHHUE OMACHOCTH JJIsl OOCITYKHU-
BAIOLLEr0 MEepcoHajia U 00OpyIOBaHUs, HE 3aTPOHYTOIO aBapuel; MpeaoTBpa-
IIEHUE PAa3BUTHS aBapUH; BOCCTAHOBJIEHUE B KpaTYaWIIUN CPOK JIEKTPOCHAO-
KEHUs TMOoTpeOuTeneidl W KadecTBa JJIEKTPOIHEPTUU (YACTOTHI HAIPSKEHUS);
co3gaHue Hanbosee HaIe)KHOM MOCIeaBaApUMHON CXEMbl SHEPTOCUCTEMBI U OT-
JIEJIbHBIX €€ YaCTEH; BBIICHEHHE COCTOSHUS OTKIIFOYMBIIETOCS BO BPEMSI aBAPUU
000pyI0BaHUs U BOBMOYKHOCTH BKIIFOUEHHUSI €r0 B padoTy.
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1. XAPAKTEPUCTHUKA U ITIOPAJOK BbIGOPA 3AJTAHUSA

1.1. XapakTepucTuka 3a1aHus

HeoOxonumo mpou3BecTH 3JIEKTPOCHAOKEHHE PaCIIOJIOKEHHBIX B 6
MyHKTax MOTpeOUTENEH OT KPYITHOTO UCTOYHUKA AJIEKTPOIHEpPTHH. YeThipe no-
TpeOUTENs XapaKTepU3YIOTCS JOCTATOYHO OOJBIION MOUIHOCTHIO, COOTBET-
CTBYIOLIEH HEOOXOAMMOCTH BBIOOpa [Jii HUX pPANlOHHOW MOACTAHIIMU WU
IJIaBHOM TOHU3UTEIBHOM NOACTAHIMUA KPYHHOIO mnpeanpusatus. ns sTon
IpyIIbl MOTpeOUTENnel 3JIEKTPOIHEPIUs JOJDKHA ObITh MpeoOpa3zoBaHa Ha
Hanpspkenue 10 kB. J[Ba moTpeOuTeNnss MMEIOT OTHOCUTENBHO HEOOJIBIIYIO
MOIIIHOCTh M PACTOJIOKEHBI HEIaJIeKO OT OJAHOTO U3 KPYMHBIX MOTpeOUuTenei.
WMy MoryT OBbITh HEOOJBIIME MPOMBIIIJIEHHBIE U CEIbCKOXO35HCTBEHHbIE
NPEANPUATHS], JKUIIbIE PallOHbl U HACENIEHHBIE MYyHKTHI. DJIEKTPOCHAOKEHUE
TUX NOTPEOUTENEN Mpeanoiaaraercsi OCyleCTBUTh OT MOJCTAHLIMM COOTBET-
CTBYIOLIUX KPYIHBIX MMOTpeduUTeNel u oobecneunts HanpsbkenueM 380 B.

ConeprxkaHue MPOEKTa BKIIOYAET CJIETYIONINE BOIPOCHI:

1. PazpaboTka BapuaHTOB KOHPUTYpaluil AIEKTPUIECKOI CETH U BBIOOP
JBYX JTyYIIUX;

2. OpHEHTUPOBOYHBIN BHIOOP KOMIIEHCUPYIOIIUX YCTPOMCTB;

3. Bb1OOp OCHOBHBIX TMapaMeTpPOB CETH: HOMHHAJIBHOTO HAMPSIKEHHS,
TpaHchopMaTopoB, IPOBOJOB U Kabeneil;

4. CocTaBJICHUE CXEM DJIEKTPUUECKUX COCTMHEHUHN MOACTAHIIUM;

5. TexHUKO-3KOHOMHUYECKOE CPAaBHEHHE BapUAHTOB;

6. Pacy€T pexxuMoB JTy4lIero BapuaHTa 3J1eKTPUIECKOM CeTH;

7. Bp100op OTBEeTBJICHUI TpaHCPOPMATOPOB U JIPYTUX CPEICTB obecre-
YEHUs KaueCTBa HANPSHKECHMUS,

8. TexHHKO-3KOHOMHUYECKHUE TTOKA3ATENN CIIPOCKTUPOBAHHOM CETH.

1.2. ITopsnok BbIOOpa 3a1aHUSA

Hcxonnple qaHHBIC 71 KypCOBOTO MPOEKTa MpuBeneHs! B Tadu. 1.1-1.8.
HeoOxoaumblii BapuaHT BBIOMpAETCS MO NEPBBIM TpEM OykBaM (aMuIUU U
UMEHHU CTYJICHTA U 10 TIEPBOM OyKBE OTYECTBA.

B Tabn. 1.1-1.4 npeacrasnena unpopmaius o norpedurtensx 1—4: ko-
opauHaTel X U Y moTpeOuTesneil Mo OTHOLICHHWIO K MCTOYHUKY MUTAHUS, UX
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MaKCHMAJIbHbIE aKTHUBHBIE MOMIHOCTH Py, KO(p(UIUEHTH MOIMHOCTH COSQ,

BpEeMsI MCIOJIb30BaHMUS HAHOOJBIICH HATPY3KH [,; W KaTErOpUH HAIEKHOCTH
AIIEKTPOCHAOXKEHUS TOTPEOUTEIICH.
B 1abn. 1.5-1.6 mansl koopauHaTel X U Y MOTpeOHUTENEH MO OTHOIIIE-

HUIO K TOYKE UX IPUBA3KH, UX MAKCUMAJbHBIE aKTUBHBIE MOLIHOCTH Py, KO-
3 PUIMEHTHI MOIITHOCTH COSQ, BpeMs HCIOJIB30BaHUS HAMOOJbIIIEH HArpy3Ku

T.s ¥ KaTeropuu HaAEKHOCTH DIIEKTPOCHAOKEHUS IIOTPEOUTEIEH.

Tabauya 1.1. Ucxonnbie nanHbie 0 motpeduTene 1

Bapuants! no 1-i1 6ykse dhamuaun

[Mapamerp | A,IL, | 5,2, | B,3, |XK,M,| ILH, | E, O, 1P | TC nT, | KY,

A 10 ! 11 1] I1 ’ ’ ) X
X, MM =11 | -7 8 5 12 23 25 32 34 36
Y, MM 17 16 45 46 49 16 22 21 23 25
P., MBr 42 39 54 31 18 58 46 28 17 27
Coso 0,80 | 0,95 (09 | 091|088 | 085|078 | 0,89 | 0,95 | 0,92
Ty, 5680 | 5120 | 4490 | 5450 | 4610 | 3730 | 3210 | 3670 | 4160 | 3790
Kareropus | I, 11 ] 11 11 | I, 11 I I 11 11

Tabauya 1.2. cxomHbple JaHHBIE O MMOTpeOHUTENE 2

BapuanTsl no 2-ii 6ykse dhamunuu

[Mapamerp | A,IL, | 5,9, | B,3, |[XK,M, | I,H, | E, O, 1P| T.C nT, | KY,

A 10) k! il 117 I1 ’ ’ ) X
X, MM 8 -30 14 | 20 | -23 16 22 35 38 41
Y, MM 16 23 12 24 35 21 26 39 40 34
P, MBr 69 78 12 40 47 33 23 16 11 57
Coso 0,78 1080|085|091|093 |09 | 095|082 0,84 | 0,83
Ty, 4220 | 4890 | 4380 | 5270 | 4650 | 3530 | 3790 | 2520 | 3160 | 4880
Kareropus | |, 11 | Ll I 11 11 I I, 11 1

Tabauya 1.3. UcxonHble JaHHBIE O TOTpeduTene 3

BapuanTs! o 3-it OykBe GpamMuianu

[Mapamerp | A,LL, | 5,3, | B,3, | K, M,| LH, | E, O, 1P| T C nT, KV,

A 10) ! 11 111 I1 ’ ’ ) X
X, MM 11 22 9 26 17 30 24 43 27 35
Y, MM 28 0 38 9) 35 0 31 0 38 12
P,, MBr 72 53 44 27 22 41 38 49 66 64
Coso 0909 /091)0,/81|080]|084 088|090 | 085 | 0,81
T, d 5790 | 5920 | 6180 | 2950 | 3280 | 3170 | 3870 | 4340 | 4730 | 5610
Kareropus | Il I, 11 11 11 | I, 11 Il L i
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Tabauya 1.4. cxonHble JaHHBIE O TOTpeduTene 4

BapuanTs! o 1-it OykBe nMeHu
HapaMeTp A’ L[) B) 9’ B’ 3’ >I<7 M, L[’ H) E’ O) H P 1—‘ C
A 10) ! i 111 I1 ’ ’

T, KY,

X, MM -13 | -12 | 26 | 38 | 20 | —7 —4 0 -23 | —30
Y, MM 42 24 0 5 6 37 38 23 12 14
P., MBt 72 61 58 39 23 16 37 43 28 32
Coso 09 /09 09 |09 |088]084080|0,78 | 083] 0,87

Ty, u 5720 | 4760 | 5980 | 4890 | 5540 | 4280 | 3190 | 3620 | 3950 | 4550
Kareropusa | | I, 11 I Il Il Il I I, 11 I Il

Tabauya 1.5. UcxomHble JaHHBIE O MOTPEOUTENE 5

BapuanTsl o 2-ii OykBe IMEHU

HapaMeTp A> I—[: E: 37 B) 39 >I<> Ma H’ Ha Ea Oa J.P T C I/I, T, K’ y)

A {0) ! 11 111 I1 ’ ’ ) X
X, MM -13 | -12 | -10 | -6 0 2 7 6 8 11
Y, MM 0 15 8 4 6 12 7 5) 0 4
P, . kBt 530 | 460 | 648 | 1130 | 834 | 754 | 327 | 558 | 934 | 438
COS@ 0,78 1080|084 |089]|092 |09 |092)|0,95]| 0,80 | 0,83
T, 5250 | 4300 | 3560 | 4520 | 3230 | 5580 | 4240 | 3890 | 2580 | 2860
Kareropus | I, 11 I 11 I I, 11 Il 11 I 11

Tabauya 1.6. cxonHble JaHHBIE O TOTpeduTENe 6

BapuanTs! o 3-i OykBe IMEHU

ITapamerp | A,IL, | 5,9, | B,3, |XK,M,| JI,H, | E, O, 1P| T.C nT, | KY,

A {0) ! 11 11 I1 ’ ’ ) X
X, MM -9 -6 | 11 —/ —4 0 9) 11 10 13
Y, MM 2 0 9 8 16 14 12 13 0 2
P, kBt 458 | 1168 | 523 | 544 | 327 | 351 | 431 | 687 | 952 | 385
Coso 09109 |09 |093|088 | 086 |084)|082]| 0,80 | 0,79
Ty, 5020 | 5360 | 5290 | 2950 | 3390 | 2550 | 4170 | 4240 | 5180 | 3560
Kareropus | Il ] I, 1 I I I 11 Il 11 I 11

B tabn. 1.7 nana ucxognas uHpopmaiusi o0 mOoTpeOUTENAX U UX PacCIo-
JIO’)KeHUH: MaciTad i motpeduteneit 1-4, Mo KaxI0i U3 Harpy3o0K B MH-
HUMAaJIbHOM peXuMe P, 10 OTHOIIEHHIO K MaKCHMaJIbHOMY, TOYKA IPUBSI3KU
Harpy3ok 5 u 6, Macmtad misi nmotpeouteneit S u 6 Mo OTHOIIECHUIO K TOYKE
MIPUBSI3KHU.
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Tabauya 1.7. UcxonHble TaHHBIE O TOTPEOUTEIAX

BapuanTsl o 1-if 6ykBe oTtyecTBa
AL 1B, 5, B, 3, | K, |ILH EO,
A 10) g M, 10| O I1 LPITC

XapakTepucTUKa

. nT,|KY,
noTpeouTenei

Macurad JUTS
noTpeodurenen 2 15 1 2 15 1 2 15 1 2
1-4, xm/MMm
Macurad JUTS
norpeduTenen
5w 6 1m0 oreo-|{ 011057010501 05]01/05]|011] 0,5
IIEHUI0 K TOYKE
IPUBSI3KH, KM/MM
[loTpebutens, «
KOTOpOMY  TIpH-
BSI3aHBI  TOTpe-
ourenu Swu 6
Jomst BCEX
Harpy3ok B MH-
HUMAJIBHOM  pe-
)KHME II0 OTHO-
IIEHUI0 K MakK-
CUMaJIbHOM

0,51 0,62 |054 061|055 |0,57|065]|0,67 | 0,56 | 0,64

Jlnst mpumepa B Taba. 1.8 mpuBeeHBI UCXOIHBIE IAHHBIE BapHaHTa JJIs
crynenta ¢ pamunneit MAM..., umenem CEP... u otuectBoMm fO... . Cornacuo
Tabin. 1.7:

Macitab s norpeourenei 1-4: 1,5;

MaciTab s morpedureneit 5, 6: 0,5;

TOYKa MPUBS3KU NOTpeduTeneit 5,6: 2;

710J11 HAUMEHBIINX HAarpy30K oT Haubosbmux: 0,6.

Tabnuya 1.8. Ilpumep UCXOTHBIX JAaHHBIX BapUaHTa

KoopauHate! HomuHanbHas akTHB-

N X, MM " V, MM Hasi MOIIIHOCT, MBT cose T, u | Kareropus
1 5 46 31 0,91 5450 i

2 8 16 69 0,78 4220 |

3 26 5 27 0,78 2950 i

4 0 23 43 0,78 3620 1

5 2 12 0,754 0,95 5580 |

6 5 12 0,431 0,84 4170 1




17—

2. PEKOMEHJIALIMHA 110 BBIIIOJIHEHHUIO PA3JIEJIOB
KYPCOBOI'O ITPOEKTA

Bo BBeieHnH 0OOCHOBBIBAETCS TEMA IIPOEKTA C TOYKU 3PEHUS MEPCIICK-
THUBBI Pa3BUTHA CETEBOTO CTPOUTENIHCTBA B PETHMOHE IMPOKUBAHUSA CTYACHTA.
OnpenenstoTcs Ueib U 3a1a4i KypCcOBOTO ITPOEKTA.

B kaxxom pazziene npoekTa He00X0AUMO:

1. ChopmynupoBaTh 3aauy, pelIaeMyIo B pa3zee;

2. IIpuBecTy UCXOAHBIC JAHHBIE U TIOCTaBICHHBIC TPEOOBAHMS,

3. [IpuBecTy 4epTEKU U CXEMBI;

4. Onucatb METOJIUKY M MOCIIEI0BATEILHOCTh PEIICHUS 33au C MpHU-
BEJICHUEM PaCUYETHBIX (hOPMYI;

5. Beimonuuth pacuétel. [IOBTOpHBIE aHAJIOTMYHBIE PAcU€Thl CBECTU B
TaOJINLIBI,

6. [IpuBecTu KpaTkuil aHanW3 MOJYYEHHBIX pe3yibTaToB. CrenaTh BbI-
BO/JIbI.

3akiIroueHue JI0JKHO 0000111aTh OCHOBHBIC PE3YyJIbTATHI, TOTYUYEHHBIE B
KaKJIOM paszelie.

Ha nepBom nucte rpaduueckoit yactu (popmara Al) nmpuBonsrcs Ba-
PUAHTHI KOH(PUTYpALMU HIECTH MPEABAPUTEIBHO PACCMOTPEHHBIX CXEM MPOEK-
TUPYEMOM SJICKTPUUYECKON CETH C yKa3aHUEM Ha HUX KaTeropuii moTpeOuTene,
aKTUBHOU MoIIHOCTH motpedureneit P, (MBT), IpoTsSKEHHOCTH yYACTKOB JIM-
HUU (KM), CYMMapHO# JJIMHBI TUHUHN (KM) Ka)KJI0TO BapUaHTa U MPUHATHIE 000-
3HaYeHusA. Takke NpUBOAATCA ABE NMPUHLUIIAAIBHBIE CXEMBI AJIEKTPUUECKUX
COCOMHEHUN ABYX JIYYIIMX BAapPUAHTOB MPOCKTUPYEMOM CETHU — PATUAIBHOM H
CMENIaHHOM (C HaJu4YMeM 3aMKHYTBhIX y4acTKoB). Ha cxemax yka3bIBalOT Map-
KU MPOBOJIOB, JJIMHBI YYAaCTKOB CETH, KOJIMYECTBO, TUI U MOIIHOCTH BHIOpaH-
HBIX TpaHC(OPMATOPOB HA KAXKJOM MOJICTAaHLIMU, HAIMPSIKEHUE paclpeiesu-
TEJIbHBIX YCTPOMCTB BBICOKOTO, CPEAHETO M HU3LIETO HAINPSXKEHUH, MecTa MO/I-
KJIFOUEHUSI KOMIIEHCUPYIOIINX YCTPOMCTB U UX THIIBI.

Ha BTopom nucre (popmara Al) npuBOIUTCA peKUMHAS CXEMa JTydllie-
ro BapuaHTa AJIEKTPUUYECKON CETU C JAHHBIMH PacYETOB PEKHMMOB CETHU: MaK-
CUMAJIbBHOTO, MUHUMAJIBHOTO M IIOCJIE€aBAPUMHOTO — MOTOKOB MOIIHOCTH B
HaJyaJie U KOHIIE KaKJOTO ydacTKa, HalpsOKEHHUs B y3J1ax, 3HAUCHHUsS BHIOpaH-
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HBIX OTBETBJICHUI Ha TpaHcpopMaropax, NEUCTBUTENIbHbIE HANPSIKEHUS Ha
HIMHAX MOTpeOUTENe Il BCEX PACUETHBIX PEKUMOB.

2.1. PazpadoTka BapuaHTOB KOH(pUTYpaUUM U BbIOOP
HOMMHAJILHOTO HANIPSIZKEHUSI CeTH

Pa3paboTka cxem 3JeKTPUUECKHX CETed MPOU3BOJUTCS COBMECTHO C IIO-
CTpOEHHEM KOH(UTypalui ceTh W BhIOOPOM €€ HOMUHAJIBLHOTO HAMPSKEHUS.
MHuorooOpa3ue yciioBul, CBA3aHHBIX C B3aUMHBIM DPAa3MEIICHHEM Harpy3ok U
HCTOYHUKOB MUTAHUS, UX TeorpauuecKuM pacrtooKEHUEM MPUBOIUT K O0JIb-
IIOMY KOJIMYECTBY KOH(PUTYypalUid U CXEM JIEKTPUUECKOUN CETH, KOTOPbIE OTIH-
YAIOTCS Pa3IMYHbIMU CBOMCTBAMU M TEXHUKO-3KOHOMUYECKUMU MOKA3aTEISIMH.

[Ipu pa3zpaboTke BapuaHTOB KOH(PUTYpAIUU CETU HEOOXOIUMO yUUTHI-
BaTh CJEAYIOIINE OCHOBHbBIE TPEOOBAHUS:

1. OGecneuenne HEOOXOAUMON HAAEKHOCTH SJICKTPOCHAOKEHUS T10-
TpeOuTeNel FIEeKTPUIECKON SHEPTUH;

2. ObecrnieyeHre HOPMUPYEMOI'O KauecTBa 3JEKTPOIHEPTUU MOTPEOu-
TeJIell Kak B HOpMaJIbHBIX, TaK U B MOCII€aBAPUNHBIX PEKUMAX;

3. OOecnieuenue rudbkoctu cetu. llpu 3TOoM mepegadya MOUIHOCTH
JOJKHA OCYIIECTBIIATHCS B PA3JIMYHBIX PEKUMAX, B TOM YHUCJIE PEMOHTHBIX U
II0CJICaBAPUIHBIX;

4. CxeMmbl JOHKHBI TTO3BOJISATH MOCTPOCHUE ceTel U3 yHU(PUIIUPOBAH-
HBIX 3JIEMEHTOB (JIMHUM U MOJCTAHIIMI).

[lo 3amaHHBIM KOOpJMHATaM PACIOJIOXKEHUS HMCTOYHUKA IMMUTAHUS U
Harpy3KaM COCTaBJISIETCSl TOIMOJIOTHYECKas cxeMa ux pasmenienus. Ha cxemy
HAHOCSIT MaKCUMaJlbHbI€ Harpy3kKu NOTpeOUTENe U OTMEYAOT KaTeropuu Io-
TpebuTtenel 3JekTporHepruu. B mpuHaTOM MacmTabe Ha TOMOJIOTHYECKYHO
CXEMY HAaHOCAT PAcCCTOSIHUSL MEXKIY y3JIaMH npoekTupyemoit cetu. [locne satoro
MPUCTYIAIOT K pa3paboTKe BAPHUAHTOB CXEMbI CETH.

[Ipu BbIOOpE KOJMYECTBA JIMHUM MOXKHO HCXOJIUTh U3 CIEIYIOUIETO.
DnekTpocHabxeHue norpeduteneit | kareropuu JOJKHO OCYIIECTBISTHCS HE
MEHEe YeM IO JIBYM OTJEIbHBIM JIMHUSAM. DJIEKTPOCHAOXKEHHE MOTpeduTenei
Il kaTeropuu OTHOCUTENHEHO HEOOJBIION MOIIIHOCTH BO3MOYKHO 1O IBYXIEMHOMN
nvuHuH, a IIl kareropun no OTHOM JIMHUH.

[Ipu nocTpoeHun KOH(PUTypaIi MOKHO PEKOMEHAO0BATh CJIEIYIOLIEE:

— 11e51eco00pa3Ho BBIICIUTh MOJCTAHIIMK, TTOTPEOUTETN KOTOPBIX Tpe-
oyrot 100 % pesepBa 1o ceTH, U paCCMOTPETH BBIIMTOJHESHHUE 3TOT0 TPSOOBAHUS;
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— 3aMKHYTOH CETHIO IeIecO000pa3HO CBSA3BIBATH MOTPEOUTENEH MpUMep-
HO OJIMHAKOBOW MOIIHOCTH;

— I10 BO3MOYKHOCTH HEOOXOIMMO HCKIIOUHUTH MOTOKH MOIIHOCTH K HC-
TOYHHUKY TTUTAHMSI;

— HE CJIETyET JIOMyCKaTh MaJl03arpyKEHHBIX JTUHUN B 3aMKHYTBIX CETSX;

— HE0OXOIMMO CTPEMHUTHCS K Mepeiaue AICKTPOIHEPTHH TOTPEOUTEIISAM
10 KpaT4aieMy ImyTH.

B pesynbrare momxHO OBITH pa3paboTaHO HE MEHee TPEX BapHAHTOB
paZMaIbHBIX CXEM U CTOJIBKO JK€ 3aMKHYTBIX U CMEIIaHHbIX (puc. 2.1).

X
=
X
X
=
X

Puc. 2.1. BapuaHTbl KOH(pUTypaluu 3JIeKTPUYECKON CEeTH

@ D MoTpebutens nepBo kaTeropum

MoTpebutenb BTOpoii kKaTeropmm

A MoTpebuTtens TpeTben kaTeropumn
|:| McTouHuk nuTanna

’/ Harpy3aka notpebutenei

B kauecTBe KpUTEpHS CONMOCTABICHUS BAPUAHTOB CETU HA TAHHOM JTare
MIPOCKTUPOBAHUS PEKOMEHIYETCA HCIOJb30BaTh CYMMAPHYIO [UIMHY JIMHUM.
JIMHBl IBYXUENHBIX JIMHUKA TPU 3TOM

YMHOKAIOTCSA Ha 1,5 BO CTOJIBKO pa3 J10- OnwonernHas
pO’Ke IBYXIENHAs JUHHUS 10 CPABHEHUIO C T
o JByxuenHas
ojHouensouw. T r—
VYcnoBHbie rpadguueckue 0003HaUE- ————————  /JeemHun
HUS JJI1 Pa3HOTO THUMA JUIMHBI TPUBEACHBI
Ha puc. 2.2.

. . Puc. 2.2. YcnosHble rpadudeckue
[Ipumepsl cMemaHon U pajuanbHOU T — Y

CEeTH MPHUBEACHBI Ha puc. 3 u 4.
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Puc. 2.3. Ilpumep cMmeniaHoi cetu Puc. 2.4. lTpumep paauaibHOUN ceTH

[IpuBenem npumep pacuema NIIVHBI YYaCTKOB JJISI PaJUaIbHOW CETH
(puc. 2.4).

JIMMHBI y4aCTKOB:

UII-2 = 34 xm; 2-1 = 36 km; 2-3 = 27 xm; UIT-4 = 32 xm; 1-5 = 7,5 xwm;
5-6 = 1,5 km

CymmapHas JjuHa JUHUN:

2-34+36+27+15-32+75+15=188 km.

N3 kaxaoil rpynmsl CXeM Ha OCHOBE CPABHEHHWs 110 JJIMHAM HAJO0 BbI-
OpaTh MO OAHOM JydYIIeH IJiA JajdbHeWIero pacuéra. Tak Kak 3TO OPHEHTHUPO-
BOYHBI OTOOpP BapHMaHTOB, TO HE MCKJIOYAETCA 3aME€Ha MX JPYTUMH, €CJIH B
NManbHENIIeM BO3HUKHYT TPYJHOCTH C BBIOOPOM TpaHCc(OpMaTOpOB, ceUEHUMN
MIPOBOJTHUKOB WJIM 00ECTICUCHHEM KaueCTBa HAIPSKEHUSI.

HomunanbeHOE HampsKEHHE — 3TO OCHOBHOM MapaMeTp CETH, ONpere-
JSIOMUNA  TabapuTHBIE pa3Mepbl JIMHUM, TpaHCcHOpMaToOpoOB, MOCTAHIIUN.
HoMuHanbHOE HampsKEHUE CETH JOJDKHO COOTBETCTBOBATH XapPAKTEPHOW IS
JTAHHOM SHEPrOCHUCTEMBI CHCTEME HOMHUHAJIBHBIX HamnpspkeHui. B s3Heprocu-
creMax CHI npuMeHSIOTCS JBE CHCTEMbl HOMMHAJIBHBIX HAIPSKECHUMN:
10(6)-110-330-750 kB u 10(6)-35-110-220-500 xB. HomuHnanpHOE Hamps-
xenue 150 kB 17151 BHOBb MPOEKTUPYEMBIX CETEH UCIIOIb30BaTh HEXKETATEIBHO.

Jli1st mpeBapUTENbHOTO BRIOOPA HOMUHAIBHOTO HANPSIKEHUSI CETU YUU-
THIBAIOT €T0 CBSI3b C NEPEAABAEMON MOITHOCTHIO U JUIMHON. AKTUBHBIE MOIIIHO-
CTH Ha KaXJOM y4acTKe CETH MOKHO HallTu 0e3 y4éTa noTepb.

B cnydae pacuéra 3aMKHYTOW CETM OHA MPUHUMAETCS 32 OJHOPOIAHYIO.
C y4eToM 3TOro AJisi CMEIIaHHOUW ceTH (puc. 2.3) MOIIHOCTh O JMHUSM Ha 3a-
MkHyTOM yactu UI1-4-2-UIT onpenensiercs Tak:

1) cocraBiseTcs cxeMa 3aMKHYTOM 4acTH CETH ¢ 0003HAYCHUEM IIPUHU-
MaeMOTO HaIPaBJICHUS IOTOKOB MOIITHOCTH W TOYKH IIOTOKA paznena (puc. 2.5);
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v

—_—
4 —> 2 D E—
U . . | U

Py+Pg+ Pe+ Py P,+ P;

Puc. 2.5. [lpumep cxembl 3aMKHYTON YacTH ISl BEIOOpA HAMIPSHKEHUSI CETU

2) ¢ y4eTOM 3aJaHHBIX HAIIPaBJICHHH COCTaBIAIOTCS ypaBHEHHUS MIJIs
OTpeIeNICHHs TTOTOKOB MOIITHOCTH 0€3 y4ueTa MoTeph MOIITHOCTH:

_(R+R+R+P)Lusst+ (B +P)Lus .

Pnn- - ’
) Lnn—2—4—1/m

p 2:(P2+P3)|—un-4-2 + (R+P+PR +P)Llus .

o LI/IH-2-4-I/IH ’

I:)24 - PHH-Z - (PZ + P3)

IIpumep pacuema momHocTel, nepenasaemeix no JIDII B pannanbHOM
cXeme, MpuBeJieH B Ta0. 2.1

Tabnuya 2.1. VcxonHele naHHbie W (Qopmylia pacdeTa HOMHHAIBHOTO HANpsKEHUS

Y4aCTKOB
V9acTOK Br1Opanblii BapuaHT pananbHOM CXeMbl
JnvHa muHuM, KM [TepenaBaemast momHOCTH, MBT
HII-2 Lo P
2-1 Ly, Py
2-3 L, P,
HII-4 Loa P

HomuuansHoe HanpspkeHue U (kB) y4acTkoB MOKHO HAMETHUTB:

— o smmupuueckoi popmyine I'.A. Mnnapronona

U —__ 1000
" [500 , 2500
L P

rae L — nnuna nuaum, kM; P — nepegaBaemasi MOIIHOCTh, MBT;

— 10 PKOHOMHYECKUM 00J1aCTIM HOMHHAJIBLHBIX H&Hpﬂ)KeHI/Iﬁ.
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[TonyueHHbIe HANPSXKEHUSI HEOOXOUMO YTOUHUTD, JUISl YErO MPUHUMA-
€TCs BO BHUMAaHHE:

— HEJIOMYCTUMOCTh IPUMEHEHUS OOJIBIIIOTO Psi/ia PA3HBIX HANPSKEHUIM;

— HEOOXOJMMOCTh MCHOJIb30BaHUS OJJHOTO HANPSHKEHHSI Ha BCEX Y4acT-
KaxX 3aMKHYTOM YaCTH CETH;

— o0ecreyeHne KauecTBa HalpsKEHUs KaK B HOPMaJIbHOM, TaK U B I10-
ClIeaBapUUHOM pEKHUMax.

IIpumep BBIOOpA HAIPSKEHHUSL:
HOMHHAJIbHOE HampsbkeHue uist yaactka UI1-2 (paauanpHas cxema):
no ¢opmyne MimapruoHosa

Unuro =——2000 __ _144 8B,

500 , 2500
34" 74

nprHUMaeM Omkaiiiee cranaaptHoe U, g =110 kB, nmo sxoHOMHYeCKUM 00-

nactsam U, ; =110

AHanornyHoO BHIOMpPAEM HOMUHAIBHBIC HAMPSIKEHUS OCTANIbHBIX Yy4acT-
KOB 000MX BapHUaHTOB KOH(MUTYpAIIMK CETH U CBOJIUM PE3YJIbTaThl B Ta0M. 2.2.

Tabauya 2.2. Pe3ynbTaThl BBIOOpA HOMHUHAIBHOTO HANPSDKCHHSI YIACTKOB CETH Paailb-
HOM CXEMBI

Jnuua HomunansHoe Hanpsikenue, kB Bri6pannoe
VYyacTok [IepenaBaemas
JIMHUU o popmyne 110 DKOHOMMYE- HalpsDKEHUE,
CETH MOIITHOCTh, MBT
L, km Nnnapronosa CKHUM 00J1acTsIM kB
NII-2 34 74 144.8 110/150 110
2-1 36 31 102,4 110 110
2-3 27 96 149,8 110 110
NIl-4 32 27 96,1 110/150 110

2.2. OpreHTHPOBOYHBII BHIOOP KOMIICHCHPYIOLIUX YCTPOHCTB

Bb100op KOMIEHCUPYIOIIMX YCTPOMCTB MPEACTABISIET COO0M JOBOJIBHO
CJIOXKHYI0 3a/1auy. [Ipy BBITIOJIHEHHH KypCOBOM PabOThI peniuM €€ yIpouiEHHO.
Komnencupyrormme ycrpolicTBa (0aTapen KOHJIEHCATOPOB U CUHXPOHHBIC
KOMITEHCATOPHI) JOJIKHBI 00ECTICUNTh CHIXKCHHE MOTPEOIIEMON U3 DJICKTpHUYC-
CKOM CeTH peakTUBHOW MOIIHOCTH. [Ipu 3TOM mpejaraeTcsi UCXOIUTh U3 PaBEH-
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cTBa K03()(PUIIMEHTOB PEAKTUBHOM MOIIHOCTH Ha IIMHAX BTOPUYHOTO HAIpSHKE-
HUS OACTAHIMM 0e3 yuéTa e€ noTpedsieHus IMHUAMU U TpaHc(hopMaTopamHu.
Heob0xoaumas koMreHcupyemasi peakTUBHas MOIITHOCTh, MBap,

QK = PM (tg([) - tg(P)K)l

rne P, — MakcumasibpHas akTHBHAs MOIIHOCTH HAarpy3Kd IOjCTaHiuu, MBT;
tg ¢ — ectecTBeHHBINH KO3(D(PUIMEHT PEAKTUBHON MOIIHOCTH HArpy3KH IMOJICTaH-
;19 @, — xemaeMblii KO3(PGUIIUEHT PEaKTUBHONW MOIIHOCTH HArpy3KH TIOJI-

CTaHIIUH.

[Ipu BpIOOpE THIA M KOJUYECTBA KOMIEHCHUPYIOIIMX YCTPOIMCTB HEOO-
XOJIUMO YYHUTBHIBATh KOJMYECTBO M THUIl TPAaHC(HOPMATOPOB HA MOJCTAHIIMSIX.
Tak, eciiv Ha MOACTAaHLIMKM HEOOXOAMMA YCTAHOBKA JIBYX TpaHC(OPMATOPOB, TO
MOIIIHOCTh KOMIIEHCUPYIOUTUX YCTPONCTB NODKHA OBITH pa3zielieHa Ha KaXKIIbIi
U3 HUX U Ha KKIyI0 OOMOTKY HM3LIEro HampsbkeHud. [Ipu aTom mpeamoute-
HUE CJIETyeT OTJaBaTh KOMILJIEKTHBIM KOHJECHCATOPHBIM YCTAaHOBKAM M TOJIBKO
pu OOBIION MOIIHOCTH — CUHXPOHHBIM KOMIIEHCATOPAM.

Pe3ynbrarsl BEIOOpa KOMIIEHCUPYIOLIUX YCTPOUCTB HEOOXOAUMO CBECTH
B TaOMILy (7151 Harero npumepa — 1adm. 2.3). KonnuecTBo yCTpOUCTB TOKHO
COOTBETCTBOBAaTh YUCITY CEKUMN Ha MOJCTAHLUUU, IPU 3TOM CyMMapHash KOM-

IEHCUPOBAaHHAs MOLIHOCTL JOJDKHA ObITh npuMepHo paBHa Q.. momyckaercs
HeOOoIbIIas IePEKOMIICHCAIIHS.

Tabauya 2.3. Ilpumep BbIOOpa KOMIIEHCUPYIOIIUX YCTPOMCTB JjIsl BapUaHTa paguaibHOM

CCTHU
Homep noa- P, tge | tg Q., Qxy . KonudecTso u Tum KoM-
CTaHIUHA MBT P Magap MBgap MIEHCUPYIOIIUX YCTPOUCTB
1 31 0,46 | 0,33 4,85 4,8 2x1IKb 2,4 Msap

Bech nanpHemmid pacy€T clieayeT BeCTH ¢ yIETOM padOThl KOMIICHCH-
PYIOIIHUX YCTPOUCTB PEaKTUBHON MOIITHOCTH (Tad. 2.4).

Tabnuya 2.4. Pe3ynprathl nepepacyéTa MOIIHOCTEH MOACTAHIMKA C YIYETOM KOMIICHCH-
PYIOIINUX YCTPOMCTB

Harpy3ka noacranuuu 10 Harpy3ska noacranunu
ycraHoBkH KY Ouy. M nocisie ycraHoBku KY
CTaHLINH , MBa
H S,., MB-A Ky p S, , MB-A

Howmep non- Mounocts KY
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2.3. Bp16op 4yuc/Ia 1 MOIIHOCTH TPAHC(POPMATOPOB
HA MOHMKAKIIMX MOACTAHIUAX

Br16op uncna tpanchopmaTopoB TiIaBHBIM 00pa3oM 3aBUCHUT OT TpeOo-
BaHUN K HaAEKHOCTH DJICKTPOCHAOXKEeHUs moTpeduTenei. Ha moHmkaronmx
MOJICTAHIIMIX YCTaHABIMBAIOT, KaK MPaBUIIO, ABa TpaHchopmaTopa. Y cTaHOBKA
Oonee ABYX TpaHCHOPMATOPOB MPUHUMAETCS HA OCHOBE TEXHUKO-3KOHOMH-
YeCKUX 00OCHOBAaHUN. DTO MOTYT OBITh MOACTAHIUH, I/I€ TPEOYIOTCS 1BA CpE/I-
HUX HaNpsDKEHUs, a TAK)KE MOJACTAHIMU MPOMBILIUIEHHBIX NPEANPUSATUNA C BbI-
COKOW IJIOTHOCTBIO Harpy3Kd WM, €CIM HEOOXOAMMO, BBIACIHUTH MO PEKUMY
paboOTHI TOTYKOBBIE HATPY3KHU.

[IpumeHenre TOACTAHIIMA C OJHUM TpaHC()OPMATOPOM OMyCKACTCs
IIPU YCJIOBUHM OOECTICUCHHS PE3EPBUPOBAHUS MTUTAHUS MOTPEOUTENIEH MO CeTsIM
BTOPUYHOTO HANPSKEHUS OT COCEAHUX MOJACTAHIUU.

Jonyckaercs nuranue daekrponpuéMHukos 11 u Il xareropuit ot ox-
HOTO TpaHcdopmaTopa MpU HAJUYUHU LEHTPATIU30BaHHOIO pe3epBa TpaHCop-
MaTOpPOB M BO3ZMOXXHOCTH 3aMEHbBI MOBPEIUBIIErOCs TpaHcPopMaTopa 3a Bpemst
He Oonee 24 4. [Ipu 3TOM HEOOXOAMMO YUUTHIBATh Ta0apUTHI TpaHChOpMaTOpa,
BpEMS U IYTH JIOCTABKU €r0 K MECTY YCTaHOBKH, CIOKHOCTb HACTPOMKHU pe-
JeHOM 3a1IUThl TpaHchopmaTopa.

Ha Bcex mojacTaHIusx ¢ BbICIIMM HampsbkeHueM 35 kB u 6omnee qoimk-
HbI IPUMEHSTHCS TpaHCHOPMATOPHI, 000py10BaHHbIE ycTpoiicTBamu PITH.

OcHoBO# A1 BBIOOpA MOIIHOCTH TPAaHC(POPMATOPOB SBISIOTCS JIOIY-
CTUMBIE CUCTEMATUYECKUE HAIPY3KU U aBAPUMHBIC MEPETPY3KU CHIIOBBIX Mac-
JISTHBIX TpaHcpopMaTopoB. B KypcoBOM MPOEKTUPOBAaHUU, B CBSI3U C OTCYT-
CTBUEM Tpa(MKOB HArpy3KH MPOEKTUPYEMBIX MOACTAHIINMI, BHIOOP MOILIHOCTH
TpaHc(hOpMaTOPOB MPOU3BOAST YIPOILIEHHO.

MOIIHOCTh OJHOTPaHC(HOPMATOPHOU TOACHAHIIMK S, ONPEAENIIeM IO
MaKCUMaJIbHOM 3arpy3ke TpaHncpopMaropa B HOpMaJIbHOM PEKUME PaOOTHI:

S, <S5,

rae S,s — HanOoJbIIas MOIIHOCTD MOJACTAHIIUH.

Jlist iByxTpaHchOpMaTOPHBIX MOACTAHIIMN MOIIHOCTh KaXXI0ro TpaHC-
dbopmatopa BbIOMpaAETCA UCXOs U3 YCIOBHUSA, YUUTHIBAIOIIETO JOMYCKAaeMYIO B
TeueHue He OoJiee 5 cyTok neperpy3ky 40 % Ha BpeMsi MAaKCUMyMOB Harpy3Ku
POJIOJKUTEILHOCTBIO HE OoJiee 6 U B CYTKHU:

SH6

>
S, 27
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To ectb ko3 dunment 3arpysku K, Tpancopmaropa B HOpMaJIbHOM
pexuMe paboThl HE TOJKEH MpeBblath 0,7, a B mocieaBapuiiHoM 1,4.

Bri0op MoOIHOCTH aBTOTpaHC()OPMATOPOB MPOU3ZBOAUTCA COTJIACHO
TV 3411-001-498-90-270-2005. B cootBerctBUM ¢ TY B aBapUHBIX CIydasx
aBTOTPAaHC(POPMATOPHI TOMYCKAIOT NEPETPy3Ky B 1,2 HOMUHAIBHOI MOIIHOCTH.
[leperpy3ka IOIyCKaeTCs Ha BpEeMsI MAaKCUMyMa HArpy3Ku MPOJIOKUTEIbHO-
CTBIO HE 0oJiee 4 4 B CyTKU MPHU YCIOBUH, YTO IPEALIECTBYIONIAs HAarpy3Ka co-
craBisia He Oosee 0,7 HOMMHAJIBHOIO 3HAUEHHUS M TEMIIEpaTrypa OXJaXKJaro-
miero Bo3ayxa Bo BpeMms mneperpysku 25 °C. Ilosromy st TByxTpanchopma-
TOPHOW MOJCTAHUUU MPU OTCYTCTBUU PE3EPBUPOBAHMS IO CETIM BTOPUYHOTO
HaMpPSHKEHUST MOIIIHOCTh KaXKJI0r0 aBTOTpaHchopmaropa

S
> “H6
51277

[Ipu BbIOOpPE MOIIHOCTH TPEXOOMOTOYHBIX TPAHC(HOPMATOPOB U ABTO-
TpaHc(hOpMaTOPOB HEOOXOIUMO BBIMOJIHATH MPOBEPKY IO HATPY30YHOU CIIO-
COOHOCTH JI KaXX/10M OOMOTKH.

Ilpumep. Tlotpedbutens |l kateropun. [loaHass MOIITHOCTE TOTPEOUTEIIS
C Y4ETOM KOMIIEHCUPYIOLIUX YCTPOUCTB

S; = / P2+ Qflz\/ 312+12,46° =36,39 MB-A.

MuHMMaIbpHasE MOIIIHOCTH TpaHchopMaTopa:
St min =351 =36,39 MB-A.

Brioupaem tpanchopmatop TPIH-40000/110.
Koaddpuuuent 3arpysku tpanchopmaropa:
B HOPMAJIbHOM PEXHME

wop _ 30,39
40
B aBapUHHOM PEXKHME — HE PACCUUTHIBACTCS.
[Torpebutens |l kareropuu, Hanpsbkenue qunuu 10 xB. TpeOyercs
ycTaHOBKa AByX TpaHchopmaropos 10/0,4 kB.
[TonHast MOIIHOCTH MOTPEOUTENS

Sg =P /1 + tg? ¢, = 754 /1 +0,33% =794 kB-A.

=0,91;



_26-

MuHMMaIbHasi MOIITHOCTh KaXKI0r0 TpaHcpopmaTopa:

Bri6upaem tpanchopmarop TM-630/10.
Koaddumment 3arpysku Tpanchopmartopa:
B HOPMAJILHOM PEKUME

794
HOD = —_— = .
K 7630 0,63;
B aBapUITHOM peKHUMe
794
B = e— T
K 530 1,26.

Pe3ynbratel BbIOOpa TpaHCPOPMATOPOB M aBTOTpaHC(HOpPMATOPOB Ha
MMOHIKAIOMIMX MOACTAHIIUIX CBOAUM B Ta0iI. 2.5.

Tabnuya 2.5. Pe3ynbTaThl BEIOOpa TpaHC(HOPMATOPOB

Howmep Kareropus Yucno
no- Sus notpebu- | tpauchop- S, Mapl;aaigalgi(bop— K°P | Kz
CTaHLUHU MB-A Tenei MaTopoB MB-A p

JIist Ty4mmnx BapuaHTOB CXeM (paJualibHOM M 3aMKHYTOM) IOCIE BbIOO-
pa KOMIIEHCUPYIOIIUX YCTPONUCTB, HOMHUHAIBHBIX HAMPsHKEHUN U TpaHchopma-
TOPOB HEOOXOJUMO COCTaBUTh CTPYKTYpPHBIE CXEMBI (puc. 2.6).

Cxema BoITIONHSETCS 0€3 coOMOAeHNS MaciiTada, JACHCTBUTEIBHOE MPO-
CTPAHCTBEHHOE PACHOJIOKEHUE (PYHKIIMOHAJIBHBIX YacCTEH HE YUYUTBHIBAIOT WU
YUYHUTBIBAIOT TPUOIUKEHHO, €CITU JJII HUX OTCYTCTBYIOT OT/JIEbHBIC YKA3aHUA.

DNEeMEHTbl U COCIUHAIONINEG WX JMHUU DJICKTPUUYCCKON CBSI3U CIIEIYET
pacroyiiaraTb Ha CXeMe€ TakuM 00pa3oM, 4YTOObl OOecleyMBaTh HAWUITyYIlee
MPEICTABJIICHUE O CTPYKTYPE U B3aMMOJICUCTBUU (DYHKIIMOHATIBHBIX YacTeH.

Paccrosinue (IpocBeT) MEeKAy ABYMS COCETHUMU JIMHUSIMHU JTOJDKHO OBITh HE
MEHee 5 MM; PAacCTOSHHUE MEXAY OTIEIbHBIMHU dJIeMEHTaMHu — He MeHee 10 mMM;
paccTosHue MEX1y TEKCTOBBIMU HAJIIIUCAMU U SJIEMEHTAMH — HE MEHEE 5 MM.

Pa3mepsl 371eMEHTOB, a Tak)Ke TOJIIIMHBI JIUHUNA JOKHBI ObITh OJMHAKO-
BBIMH Ha OJHOU CXEME.

DNEMEHTHI CIIEYET BBINOIHATh JIMHUSIMU TOW K€ TOJIIHUHBI, YTO U JIUHUU
AIIEKTPUYECKON CBSI3H, €CITU JJISI HUX OTCYTCTBYIOT OT/C/IbHBIC YKa3aHUSI.
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Puc. 2.6. CtpykTypHas cxema paJIuajbHON dIEKTPUIECKON CeTH
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2.4. Bb10Op KOHCTPYKTHBHOI'O HCIIOJITHEHUS CeTH
U CeYCHUI MPOBOJIHUKOB

[To KOHCTPYKLMH 3JEKTPUUECKUE CETU JEAT Ha BO3AYIUHbIE U KaOelb-
Hele. J[J1a mepenayu 371€KTPOIHEPTUU HA OTHOCUTENIBHO OOJIBIINE PACCTOSHUS
IIPAKTUYECKA HCIIOJIB3YIOT TOJIBKO BO3AyIIHbIE JWHMM. [lepenada anextpo-
DHEPIUM Ha PAaCCTOSHUE OT COTEH METPOB 10 KWJIOMETPOB MOXKET OCYILECTB-
JSTHCA KakK MO BO3IYIIHBIM, TaK U MO KAOEIbHBIM JTUHUSM.

KabenbHble TUMHUN 110 CPAaBHEHHUIO C BO3AYIIHBIMU HUMEIOT s/l MPEUMY-
mecTB. B OCHOBHOM OHM HE MOJBEPraroTcsi aTMOC(HEPHBIM BO3ACUCTBUSM U TIO-
TOMy OOJiee HaAEXKHBI B dKCIUTyaTalu. Ha orpaHMueHHON TEpPUTOPUH MOXKET
OBITH MPOJIOKEHO HECKOJIBKO KaOEIbHBIX JIMHHM, TAK KAK OHM BEChbMa KOMITAKTHBI.
BMmecte ¢ Tem kaOenbHbIE JIMHUU 3HAYUTEIBHO J0POKe BO3AYIIHBIX. OHU Oonee
CJIO’KHBI B DKCIUTyaTalliy, B HUX TPYAHEE HAWTU U YCTPAHUTD ITOBPEKICHUE.

KabenbHble IMHUY MIUPOKO MPUMEHSIOTCS IJIs Iepefadn U pacrupesesie-
HUS DJIEKTPOIHEPTUHA HA TEPPUTOPHUU TOPOJOB, MMPOMBILIIEHHBIX MPEITPUATHM.
[Tpu 5TOM HCTIONB3YIOTCS pa3HbIe KaOeIH U PA3IMYHBIE CIIOCOOBI UX MPOKIAIKH.

Ceuenust MpOBOAOB BO3AYLIHBIX JHUHUM U KUJ KaOeneu TOJKHBI BbIOU-
paThCs NPEkK]IE BCEro MO S3KOHOMUYECKUM YCIOBUSIM, KOTOPHIM OTBEYAIOT METO-
JIbl 5)KOHOMHYECKOM IMIIOTHOCTH TOKA U SKOHOMUYECKUX TOKOBBIX HHTEPBAJIOB.

Ceuenue IIPOBOJHHUKA F3 I10 YCJIOBHIO HYKOHOMHYECKOU ITUIOTHOCTH TOKa
OIpCACIIACTCA 110 BBIPAXKCHUIO, MMZ,
£l
T

rae |5 — pacuérHblii TOK B pesxuMe HAMOOJBIINX HATPY30K IIPU HOPMAJILHOM pe-
- 2
KMe pabOoThl CeTH, A; ], — HOpMUPOBaAHHAs IIOTHOCTh TOKa, A/MM".

[TonydeHHOE 3HAUCHHE CEUYCHHUS OKPYIUISICTCS 10 OJMKaMIIero cTaH-
JapTHOTO. PacdeTHBI TOK MpPUHUMAETCS JJISI HOPMAJIBHOTO PEXuUMa padOThI,
T. €. YBEJIMYECHUE TOKA B IOCJIECABAPUUHBIX U PEMOHTHBIX PEXKHUMAX CETU HE
YUUTBHIBACTCA.

Bbi6op ceueHuil mpoBOJIOB JMHUM 3JIEKTpOIEpeAadyud MOCTOSTHHOTO M
nepeMeHHoro toka HamnpsbkeHueMm 330 kB u Bblllle, a Takke JUHUNA MEXKCHU-
CTEMHBIX CBSI3€M U MOIIHBIX KECTKUX U THOKMX TOKOIIPOBOJIOB, pabOTAIOIIUX C
OOJIBIIIMM YHCIIOM YaCOB UCIOJIb30BAHUS MAaKCUMyMa, MPOU3BOJIUTCS Ha OCHO-
BE TEXHUKO-YKOHOMHUYECKUX PACUETOB.

VYBenuueHne KOoJW4YecTBa JIMHUN WM IEeTNel CBEpX HEOOXOIMMOTro IO
YCIOBHUSAM HAACKHOCTH JJICKTPOCHAOKEHHUS B IEIAX YJIOBICTBOPCHHS IKOHO-
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MUYECKOM MJIOTHOCTH TOKa MPOU3BOJUTCS HA OCHOBE TEXHHUKO-IKOHOMHYEC-
Koro pacuetoB. [Ipu 3ToM BO m30exaHue yBEIHMUEHUST KOJIMYECTBA JIMHUN WIH
Henen JomycKaeTcsl ABYKPaTHOE MPEBBIIIICHUE HOPMUPOBAHHBIX 3HAUCHUH.

B TeXHHKO-IKOHOMHYECKUX pacuerax CJeIyeT YUYUTHIBATh BCE BIIOJKE-
HUS B JOTMOJHUTEIBHYIO JTUHUIO, BKIIFOUass 000pyJOBAaHUE U KaMephl pacrpeie-
JUTENbHBIX YCTPOMCTB Ha 000MX KOHLAxX JHUHHHA. ClemyeT Takke MpPOBEPSTh
11€J1€CO00Pa3HOCTh MOBBIIICHUS HATIPSKEHUS JTMHHUH.

JIaHHBIMM yKa3aHUSIMHU CJIEIYET PyKOBOACTBOBATHCA TaKXKe MPU 3aMEHE
CYILIECTBYIOIIMX TPOBOAOB MPOBOJAMU OOJIBIIETO CEUYSHUS WIH MPHU MPOKIIAIKE
JOTIOJTHUTEIBHBIX JTMHUN JJI1si 00eCredeHUs: SKOHOMUYECKON TJIIOTHOCTH TOKa
IpU poCTe HArpy3kud. B 3THUX ciyyasx NOJDKHA YYHUTHIBATHCS TAKXKE IMOJIHAS
CTOMMOCTh BCE€X pabOT MO JAEMOHTaXY M MOHTaxy OOOpYyIOBaHUS JIMHHH,
BKJIFOYAsi CTOUMOCTb aIllapaToB U MaTEPHAJIOB.

He noasiexxat BEIOOPY 1O JaHHOMY METOLY:

— nposoauuku 10 1 kB mpu T,5 <4000...5000 q;

— JIMHUY, TUTAIONIUE OTACIbHbIE MPUEMHHUKU HampsbkeHueMm a0 1 kB

HE3aBUCHUMO OT 5]

— MPOBOJIHUKHU OCBETUTEIBbHBIX CETEH;

— IPOBOJHUKH BPEMEHHBIX CETEH CO CPOKOM CITY>KOBI 710 5 JIeT;

— IIMHBI CTAaHIMH Y OACTAHIIYM.

CedeHus TPOBOJHHUKOB JIO00T0 Ha3HAUYCHHUS JOJDKHBI YJIOBICTBOPATH
TpeOOBaHUSIM TPEETLHO-ONYCTUMOIO HarpeBa B HOPMaJIbHOM M TOCJ€aBa-
PUIHOM PEXHUMaXxX CETH.

[IpoBogHMKY JTFOOOTO Ha3HAYCHUS JOKHBI YIOBICTBOPSATH TPECOOBAHHU-
M B OTHOIIIEHUU MPEIEIBHO JOMYCTUMOIO HAarpeBa ¢ y4eTOM HE TOJIbKO HOP-
MaJIbHBIX, HO W TIOCJI€aBapUNHBIX PEKUMOB, a TAKKE PEKHUMOB B MEPUOJ pe-
MOHTa Y BO3MOKHBIX HEPABHOMEPHOCTEHN paCIpeIeICHUsI TOKOB MEXKTY JTUHU-
MU, CEKIUSMU IIUH U T. 1. [Ipu npoBepke Ha HArpeB NPUHUMAETCS MOJTydaco-
BOM MaKCUMyM TOKa, HaMOOJBIINNA U3 CPEAHUX IMOJTYyYaCOBBIX TOKOB JJAHHOTO
AJIEMEHTA CETH.

[Ipy MOBTOPHO-KPATKOBPEMEHHOM U KPAaTKOBPEMEHHOM pekuMax pabdo-
ThI DJIEKTPONPUEMHHUKOB (C OOIel MIUTEeNbHOCThIO MUKIA A0 10 MUH U 1j1u-
TeJILHOCTBIO pabouero mepuoja He O6ojiee 4 MUH) B Ka4e€CTBE PaCUCTHOTO TOKA
JUIS. TIPOBEPKU CEUYEHMSI TTPOBOJHUKOB IO HArpeBY CJEAYET NMPUHHUMATH TOK,
MIPUBEJICHHBIN K JTUTEIILHOMY pexXumy. [Ipu sToMm:

1) as MeAHBIX TPOBOJHUKOB CEYEHHUEM J10 6 MM?, & TSl AIFOMUHHEBBIX
MPOBOJIHUKOB J10 10 MM TOK MIPUHUMAETCS KaK JJIsi YCTAHOBOK C JUTUTEIbHBIM
PEKUMOM pabOTHI;
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2
2) s MEIHBIX TPOBOIHUKOB CEUCHUEM Oosiee 6 MM*, a JIJIsl alFOMUHUE-
BBIX TIPOBOJIHUKOB Ooiiee 10 MM’ TOK OTIPEIEISETCS YMHOKEHUEM JIOITyCTHMO-

ro JUIMTEJIbHOTO TOKa Ha KO3(PPULIMEHT 0,875\/m, rae 1y, — BBIpAXKCHHas B
OTHOCUTEJIBHBIX €IMHULIAX JJIUTEILHOCTh pabodero nepuoa (poaoKUTETb-
HOCTb BKJIFOUEHHS 110 OTHOLLEHUIO K IPOJOJIKUTEIbHOCTH LIUKJIA).

JIJ1s1 KpaTKOBPEMEHHOIO PeKUMa pabOThI C JJIUTEIbHOCTHIO BKIIFOUEHHUS
He Oosiee 4 MUH M TEpepbIBaMU MEXAY BKIIOUCHHUSIMHU, TOCTATOUHBIMHU JIJIS
OXJIQXJICHHSI MPOBOJHUKOB JI0 TEMIIEPATYPhl OKPYKAarOUIEH cpenbl, HauOOJb-
e JOMYCTHUMBIE TOKHM CIIEAyeT ONPEACNITh MO HOpPMaMm IOBTOPHO-
KpaTKOBpeMEHHOro pexxuma. [lpu nnurenbHOCTH BKItOYeHUs Oonee 4 MuH, a
TaKXe MpHU MEePEepbIBaAX HEAOCTATOYHOM IJIUTEIBHOCTH MEXAY BKIOUECHUSIMU
HauOOJIbIIINE JOMYCTUMBIE TOKHU CJIEAYET ONPENENsITh KakK ISl YCTAaHOBOK C
JUTUTENIbHBIM PEXXUMOM paOOTBHI.

st kabenert HanpspkenueM 10 10 kB ¢ OyMaxkHO#M mponuTaHHON M30-
JSAUUEN, HECYIIMX HArpy3Kd MEHbIIE HOMHMHAJIBHBIX, MOXET JOIYCKaThCs
KpaTKOBPEMEHHAs Meperpy3Ka.

Ha nepuon nukBUAaLMK MOCIEaBAPUHHOTO peKUMa sl Kabeneul ¢ mo-
JUATUJICHOBOM M30JISIIMEH JomyckaeTcs neperpyska a0 10 %, a nnsa xademnei ¢
MOJMBUHWIXJIOPUAHON M30siueit — 1o 15 % HOMUHAIBbHON Ha BpeMs MaKCH-
MyMOB Harpy3Ku IpoJ0JKUTEILHOCTBIO HE OoJiee 6 U B CYTKU B TEUEHHUE 5 CYT,
€CJIM Harpy3Ka B OCTaJbHBIE MEPHUOJIbI BPEMEHHU 3TUX CYTOK HE MPEBBIIIAET HO-
MUHAJIbHOU.

Ha mepuon nukBHmanmuu mMoclIeaBapuiiHOTO peXuUMa sl KaOenei
HarnpsbkeHueM 70 10 kB ¢ OyMakHON M30JsLMeN TOMYCKalOTCsl NEPErpy3KH B
TE€UEHHE 5 CyT B MpeJenax YKa3aHHbIX B IeUCTBYOMIEN perakuuu [1YD.

Jlns kaOeabHBIX JUHUN, HAXOMAIIMXCS B AKCIUTyaTamuu Oonee 15 jer,
neperpy3ku J0KHbI ObITh MOHUXKEHBI HAa 10 %.

[leperpy3ka kabenbHbIX TUHUN HamnpsbkeHueM 20...35 kB He momycka-
€TCHL.

YcnoBue MpOBEPKU 10 HATPEBY:

IH6 < I/:[oru
rac IH6 — HaAuOOJBIIUNA TOK U3 HOPpMAJIbHOT O, nocneaBapHﬁHoro PEIKNMOB, A,

| on — JUTUTEIIBHO JIOMYCTUMBIN TOK IPOBOJAHUKA, A.

[Ipu pacuére BO3AYMIHLIX OUHUHA |, IpUHUMaeTCs paBHBIM JOIYCTH-

MOMY Ta6J'H/I‘IHOMy 3HAYCHUIO IJI1 IIPOBOJHHKA paCCMAaTPpHBACMOI'O CCUCHMA.
I[J'ISI KaO€eIbHBIX JTUHUN HOHYCTHMBIﬁ TOK OIIPCACIIACTCA 110 BBIPAXKCHHUIO
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|ion = | 29K, K, K,

J0I1 J0I1

rae | 19" — nonmyctumblil TaGaMYHBINA TOK IS paccMarpuBaeMoro kabens; K, —
MOTPABOYHBIN KO3()(PUIIMEHT, YIUTHIBAIOIIUN YHUCIIO PSIIOM HPOJIOKEHHBIX pado-
Taromux kabeneil; K,— mompaBouHbld K03(pUIIMEHT HA TeMIepaTypy OKpyKa-

foieit cpenpl; K,,— KodpPUIueHT neperpy3Ku B ociaeaBapuitHoM pexume.

Jns onpenenenus mpotekaromiero tToka no JISII nenonb3yercs u3Bect-

Hast popMya | ey = _Sm__ .
NEURT

JI71s1 cMelIaHoi ceTH He0OX0JMMO MPOBECTH PACUET MOTOKA MOIITHOCTEHN
0e3 ydeTa moTeph MOIIHOCTH, MOIIIHOCTh HATPY3KH MOACTAHIIUM MPUHUMACTCS
C YYETOM YCTAaHOBKH KOMIIEHCUPYIOIINX YCTPOUCTB.

JIJ1st pacCMOTPEHHOTO TIpUMEpPa CMEIaHHOM ceTu (cM. puc. 2.3) Moiil-
HOCTh MO JUHUSM Ha 3aMmkHyToW uvactu WII-4-2-UI1 Oyaer ompenensitbes B
CJHEYIOIIEM MOPSJIKE:

1) cocraBiseTcs cxema 3aMKHYTOM 4acTH CETH ¢ 0003HAYCHHEM MPUHU-
MaeMOI0 HapaBJICHUs TOTOKOB MOIIIHOCTH U TOYKH ITOTOKA pasjaena (puc. 2.7);

Ui | | | U1l

81+S5+86+S4 SZ+SS
Puc. 2.7. Ilpumep cxembl 3aMKHYTOM 4acTH

2) ¢ y4eTroM 3a/IaHHBIX HANpPAaBICHHA COCTABISIOTCS ypPaBHCHHS IS
OIpeJIeTIeHUs] TOTOKOB MOIIHOCTH 0€3 yueTa NOTepb MOIITHOCTH

_(S1+S5+Sg+Ss)Linsa + (S2+S3)Lina |

SMH-4 - LHH—2—4—HH
S, ,= (SZ+S3)LI/IH—4—2+ (51+Ss +S¢ +S4)|—nn4 )
e lem—2—4—1/m ’

So4= Sum2—(S2 + S3).

[TpoBona Bo3mymiHbI JuHUK HanpsbkeHrueM 110 kB u Bbie nojanexar
IPOBEPKE MO YCJIOBUIO KOPOHBI. MUHUMAIBHBIM JuameTp npoBoaoB BJI
HanpspkenueMm 110 kB — 70 MM, HanpspbkenueM 220 kB — 240 MM,
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CeueHHs IPOBOHUKOB BO3IYIIHBIX M KaOCIbHBIX JIMHUHA HANPSDKCHHEM
10 kB u HIKe MojIekaT MPOBEPKE 1O JOMYCTHMOW MOTEPE HAIMPSDHKEHUS . JIIS
ceTelt HanpspkeHueM 6...10 kB —6...8 %.

OTKIIOHEHUE HANPSHKEHUS — 3TO Pa3HOCTh MEXKAY (PaKTUYECKUM
HanpspkeHueM U Ha 3akMMax MpUEeMHUKA U €70 HOMUHAJIBHBIM 3HAYEHUEM:
Uu-u
— . — H
V=U-U,; Vo, = U

[IprurHON OTKJIIOHEHMS HAIPSKEHUS Y DJIEKTPOIPUEMHUKOB SIBIISIOTCS
NOTEPU HAIPSKEHUS B DJIEMEHTAX JJIEKTpUUECKOoW ceTu. JlJis TOro 4roObl
HaIIPSHKEHUE Y DJIEKTPONPUEMHHUKOB BO3MOKHO MEHBLIE OTKJIOHAJIOCH OT HO-
MUHAJbHOTO, HE0OX0AuMO orpaHnuuTh AU B ceTH W B YaCTHOCTH B JIMHHUAX
anekTpornepenaun. [loatomy 3amaueld BBIOOpa MPOBOJHUKOB CETH IO YCIIOBUIO
o0OecreyeHnss HOPMAJIbHOTO HAIpSKEHUs y SJIEKTPONPHUEMHHUKOB SIBISETCS
YTOUYHEHUE 3HAYEHUS TUIOLIAU CEUYEHHUs BHIOPAHHOIO MPOBOJIAa WK Kalens, oT
KOTOpPOI'0 3aBUCHUT, OCTAHETCS JU OTKJIOHEHUE HAIPSHKEHUE HA 3KUMAax JJIeK-
TPOIIPUEMHHUKOB B JOIYCTUMBIX 3HAUYCHUSAX.

Hnst cetu ¢ U, < 35kB BBINOJHEHHBIX MPOBOJAMH OTHOCHUTEIIBHO HeE-
OOJBIINX CEYEHUU XapaKTEPHO CYIIECTBEHHOE MOBBIIIEHWE AaKTUBHOTO COMPO-
THUBJICHHUS HAaJ UHAYKTUBHBIM. B 3TUX yCIOBHAX IPOAOJIbHAS COCTAaBIIAIOLIAS
TaJICHUS] HAIIPSDKEHUS PAKTUYECKU PaBHA TOTEPU HANIPSKCHUS

ZPk,- Ry Zijij
AU =1 0 + - 0 = AU e + AUy,

rae M — 9uciio y9acTKoB; AUmax s — COCTABIISIONIAs MOJTHOM MOTEPH HAIPSHKCHHMS,
00yCIIOBIICHHASI aKTUBHBIMU COITPOTHUBIICHUSIMHU YUACTKOB JIMHUH U TIepeaaBaeMoit
yepe3 HUX aKTUBHOH MOIIHOCTBIO; AU,y , — TO K€, HO X UHIYKTUBHBIMHU COIIPO-
TUBJICHUSIMH M PCAKTUBHBIMH MOIITHOCTSIMH.

Tak kak Ryj >> Xyj, To cocraBnsromas AUma 2 Takke HAMHOTO OOJIbILIE
AU pax p M €€ U3MEHEHHE CYHIECTBEHHO BIUACT Ha AUpmay.

[TockombKy TOTOHHOE aKTHBHOE COIPOTHBIICHHE MPOBOJIAa OOPATHO MPO-
MOPIIMOHAJIBHO TIJIOIIA/IA CEUEHHUs, TO IIPU €€ M3MEHEHUN OKa3bIBACTCS BO3MOK-
HBIM B pacCIpeIeTUTEIIbHBIX JTMHUSX 3(PPEKTUBHO BIMATH HA U3MCHEHHE BEITMUM-
HbI AU ax. BO3MOXXHOCTH peryiMpoBaHus HANPSDKEHUS B TAKUX CETAX HEBEJTUKHU !

AU e <AU .,

JlomycTrMasi moTepsi HaNpsKEHUs B pacnpenenuTenbHon cetd AU, —
ATO Takas JOMYCTUMAs IOTEPs, IPU KOTOPOU B PE3yJbTATE PETYJIUPOBAHUSA
HaNpsHKEHHUST OTKJIOHEHHUE Ha 3aXKMMax BCEX JJIEKTPOIPUEMHUKOB HE BBIXOJUT
3a IIpeJesIbl TEXHUYECKU Oy CTUMBIX 3HAYCHUM.
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PaccmMoTpum BBIOOp MPOBOJHUKOB JMHWUU IO JOMYyCTUMOH TIOTEpe
HanpsokeHuss (AU,,;), €ClM ceTh MMEeT TOJbKO OJHMH ydacTok (puc. 2.8).
B sTom ciyuae
~ PR+Qx

AU U

<AU,,.

Benmnunnaa AU, 0THO3HAYHO OMpeAesseT IUIoManb cedeHus Fay mpo-
BOJIOB (Kabeneii).

lA R.x ) 1‘4 LT, @ Ry xp; @
' L7 Y L b B

_S jzf i +f£21 gj §2

Puc. 2.8. Ilpumep cxemsblI U1 BEIOOpA CEUEHUS TIPOBOTHUKA
IO JIOITYCTUMOM TIOTepe HAMPSHKEHUS

JI71s1 CeTH ¢ HECKOJIbKUMU Y4acTKaMU HEJb3s1 OJTHO3HAYHO BBIOpaTh Fay
y4acTKOB. J[es1o B ToM, 4TO B TakuX CeTIX AUmax 3aBUCUT OT IUIOIIAAN CEYECHUS
BCEX YYaCTKOB;

RPipli
AU e =L(2ijRkj+Zijij)= LI> 80 15 Qyxgly |
UH m m UH ij m

m

ITpu 5TOM MOKHO BBIOPATh Pa3IMYHOE codyeTaHue BeauuuH Fyj. IoaTo-
My IS OJTHO3HAYHOTO BbIOOpa Fay B Takux ceTsx HEOOXOAUMO HAJIOXKHUTh J0-
MOJIHUTENIbHOE YCIIOBHE, KOCBEHHO OTpakaroliee PakTop SKOHOMUYHOCTH.
Heo6xonnmo BeiOpath Fag, Fio:

AU, = PAlRA1U+ RaRy, + QA1XA1U+ QuoX1

[IpeacraBum AU, B BUlie IBYyX CllaraeéMbiXx:

AU, =AU, ,+AU

JI011.a JOTLP?

rae AU o, o, — JomycTuMas moTeps HampsiKeHus, 00yclaBiIuBaeMasi akTUBHBIM CO-
MIPOTUBJICHUEM YYacTKa.

ITycth AUmax = AU on 1 AU 2= AUmaxa-
Torna
_ PuRa + PRy,

gom.a ~ 1
U,

AU ~ QuXar + QX

Jomn.p U '
H

AU
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YuurteiBas R, = % TIOJTYYHM:
B 00I1IEM cTydae
pZ ij |kj
F .=—"
pacq UHAU J0I1.a
WIN
P33 14l cos gy
F_.= m
pacu AU !

J0I1.a

rie P — pacueTHOEe Y/ACIbHOE COMPOTHUBICHUE IPOBOAA WM KUJIbI KaOes,
2
OM-MM /M.

3HaYeHUS YJICIBHOIO COMPOTUBJICHUS M YIEIbHOW MPOBOAUMOCTH JJIsI
MpOBOJIOB U KaOenen: Menueix — p, =0,0189 OM'MMZ/M; AITIOMHUHUEBBIX —
p. =0,0315 Om-MM*/M.

Haiinennoe 3HaueHHE Fpocq OKPYIIIAIOT 10 OJIMIKAMIIEr0 CTaHAAPTHOIO
3HAYCHMUS.

Jlns BEIOpaHHOTO ceueHMs] F HaXomsT MOTOHHOE CONMPOTHBIICHUE Xy U
Ro, mocie yero mposepstor ycaosue AU, <AU .. Eciu nanHoe yciosue
BBITIOJTHSACTCS, TO MPUHUMAIOT BEIOPAHOE CEUCHHE, B MPOTUBHOM Cliydae OepyT
CJIeAyIoIIee MO MOPSIIKY 3HaUeHHe F 1 BHOBb MPOBOJIAT PACUETHI.

IIpoBepke Ha TEPMHUYECKYIO CTOMKOCTBH TOJICKAT CEUCHMs Kabesaeh u
M30JIMPOBAHHBIX TMPOBOJIOB, TaK KaK JIa)X€ OTHOCUTEIbHO KPaTKOBPEMEHHOE
MPOTEKAaHUE TOKOB KOPOTKOTO 3aMbIKaHUSI MOKET BBI3BaTh TEPMHUUECKOE I10-
BPEKJICHUE W30S,

MuHUMaNbHO JOMYCTUMOE CEYECHHUE IMPOBOJHHUKA MO YCIOBUIO TEPMHU-
YECKOM CTOMKOCTH:

F_ VB

=
rie B = |§c(t<m< +T,) - TEPMUUYECKUN HMITYJILC TOKA KOPOTKOTO 3aMbIKaHUSI,
KAZ'C; .. — JNEVCTBYIOILIEE 3HAYCHUE MEPUOAUYECKON COCTABISAIOIIEH TOKAa KO-
poTKOoro 3ambikanusi, A; t,, — BpeMs OTKIIOYCHHUS KOPOTKOTO 3aMBbIKaHUS, C;
T, — mocTosHHAs anepHOIUUECKON COCTABIISIONIEN TOKA KOPOTKOIO 3aMBIKAHMUS, C;
C — k03 GHUIHMEHT, BeIMYNHA KOTOPOI'O 3aBUCUT OT HAIIPsDKCHHS, MaTepraja Impo-
BOJIHMKA M M30JISIWU; NI Kabeynel ¢ OymMaXHOW HM30JSUEH ¢ aTtOMUHUECBBIMHU
(MenubiMK) sxuimamu C = 90(140); mis xkabeneld ¥ MPOBOAOB C ATIOMHUHUEBBIMU
JKUJIaMU U U30JIsIrel u3 cmmroro noaudtuiaeHa C = 97.
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CedeHust IPOBOJIOB BO3AYIIHBIX JIUHHUM B COOTBETCTBHUM C [1] mMOMKHBI
YAOBJIETBOPATH TPEOOBAHUIO MEXaHUUECKON MTPOUYHOCTH.

Pesynbratsl BeiOOpa ceuenuit mpoooB BJI u xxun KJI npencrasnsaioT B
Bue Ta0. 2.6.

Tabauya 2.6. Pe3ynpraTsl BeIOOpa ceueHuit mpoBoaoB BJI u sk KJI

Tok, A CedeHue 1o yCJIOBHIO
i | Mapka
Vuaacrox | U, Hop- | Ilocneasa- )5 son, | 1 oBoa
1 - H
ceTH kB |ManbHBIA| pUHHBIA | A/vv2 | ), | HarpeBa | KOPOHBI | A II: 3.661151’
PEXUM pEXUM

[TocneaBapuiiHbId pEXKUM PACCMATPUBACTCA CaMbIM  TSKEIBIM IS
ydyacTka cetd. Kpurepuii HarpeBa OIpenenseTcss TOKOM B IOCI€aBapUITHOM
pexuMe, T.e. HauOOJIBIIUM TOKOM Ha pacCMaTpUBAEMOM y4YacTKe.

2.5. CocTaBiieHHE CXeM YIEKTPHYECKHX COeIMHEHUH
NnoJACTAaHI UM

K HageXHOCTH IIIaBHBIX CXEM IJEKTPUUECKUX COCIUHEHUN NOACTAaHIIUN
MIPEABSABISIOTCS CIICIYIONINE OCHOBHBIC TPeOOBAHUS:

— cXema JO0JDKHa oOecrieurBaTh HAAEKHOE MUTAHUE MPUCOCTUHEHHBIX
noTpeduTesIeii B HOpMAJIbHOM, PEMOHTHOM M TIOCJICaBApUITHOM PEKHUMaX B CO-
OTBETCTBHUU C KATETOPUSIMH HArpy3KH MO HAJIEKHOCTH JIEKTPOCHAOKECHUS;

— cXeMa JIoJKHA 00ecreurnBaTh HaIEKHOCTh TPAH3UTA MOIITHOCTH Yepe3
ITOJICTAHIIMIO B HOPMAJIbHOM, PEMOHTHOM U MOCJIE€ABAPUMHOM PEKUMAX B COOT-
BETCTBUM C €0 3HAYCHUEM JIJISI pACCMAaTPUBAEMOTO Yy4aCTKa CETH;

— ¢XeMa JI0JDKHA OBITh MO BO3MOXKHOCTH IPOCTOM, HAIrJISAHOM, SKOHO-
MUYHOU U 00eCreurBaTh BO3MOXKHOCTh BOCCTAHOBJICHUSI TTUTAHUS TTOTPEOUTE-
Jeil B MOcJeaBapuiHON CUTyalluu CPEJCTBAaMU aBTOMAaTHUKH O€3 BMEIIaTellb-
CTBa MEPCOHAJIA.

DKOHOMHMYHOCTH TOJIpazyMeBaeT BHIOOp cxeMbl PY Ha OCHOBaHMH TEXHU-
KO-DKOHOMHMYECKHUX TMOKA3aTEJEN, YUUTHIBAKOIINX 3aTPAThl HA €T0 COOPYKEHHUE
M DKCIUTyaTallMi0 W SKOHOMHUYECKHUE TOCIEACTBUS, BbI3BAHHBIE aBAPUUHBIMHU
BO3MYIICHUSIMU.

Y 1006CTBO AKCIUTyaTaIluy 3aKJIF0YAeTCs B HATJISITHOCTH U TIPOCTOTE CXEMBI,
CHIDKAIOIIUX BEPOSITHOCTh OIMMOOYHBIX JCUCTBUU IEpCOHAa, BO3MOKHOCTH
MUHHAMHA3AIUNA KOJINYECTBA MEPEKIIFOUYCHUN.
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Texauueckasi THOKOCTh — CIIOCOOHOCTD AN TUPOBATHCS K U3MEHSIOIINMCS
YCIOBUSAM  palbOThl  DJIEKTPOYCTAHOBKM TMPH IUIAHOBBIX U  aBapUHHO-
BOCCTAHOBUTEJbHBIX PEMOHTAX, PACIIUPEHUH, PEKOHCTPYKIIUU U UCTIBITAHUSX.

DKOJIOTMYECKasE YUCTOTA OMNPEIEISIETCA CTENEHbI0 BO3IEHUCTBUS DIJIEKTPO-
YCTAHOBKHM Ha OKPYXAKIIYI0 CPeAy — IIyM, IEKTPUUECKUE U MATHUTHBIEC MO-
JIs1, 3arpsi3HEHKUE BRIOpOCAMM M OTXOJaMU, HapyllleHue Janamadta u mp.

KoMmmakTHOCTh XapakTepu3yeTcsi BO3MOKHOCTbI0O MUHUMU3AIWHA TIOIAIN
3eMIIH, OTayKaaeMoi oa PY. DTo mo3BosiseT Hanbosee paroHalbHO peliaTh
npobJsieMy NMPUOOPETEHUS 3eMENIbHBIX YYAaCTKOB, KOTOpasi Mpyu 0OOCHOBAHUU U
BBIOOpE CXEM DJIEKTPOYCTAHOBOK HEPEJIKO SBIISIETCS OMPEEIISIIONIEH.

YHUPUUHUPOBAHHOCTH 3aKJII0YAETCS B MPUMEHEHUH OTPAHUUYECHHOTO YHCIIa
TUMOBBIX CXeM. VICMOJIb30BaHNE TUITOBBIX PEIICHUIN MO3BOJISIET CHHXKATh MaTe-
puajbHbIe U (PUHAHCOBBIC 3aTPAThl HA MPOEKTUPOBAHUE, MOHTAXK, ITyCKOHAJIA/I-
KY M 3KCIUTYaTalllI0 3JIEKTPOYCTAHOBKH.

JIist Kak10# cxeMbl (PUKCUPYIOTCS TOJIBKO JIJISl HE€ XapaKTePHbIE YCIOBUS
MIPUMEHCHMUSL.

['maBHas cxema AIEKTPUUSCKUX COSAMHEHUN TOICTAaHITUI BIOUPACTCSI C
MCMOJIb30BaHWEM TUIOBBIX cxeM PY 35...750 kB, npencraBieHHbIX B [2, puC.
4.8]. OGnactb NMpUMEHEHHUs CXEM MpeacraBieHa B [2, Tabn. 4.4]. Cxembl PY
6(10) xB npusenensl B [2, puc. 4.9].

JIns moacTaHuMi ¢ BeIcIMM Hanpspbkenuem 35...220 kB ocBoeno 3a-
BOJICKO€ M3TOTOBJICHHE 07109HBIX KOMIUIEKTHBIX KTIIb, cxembl KOTOpBIX Tpei-
cTaBJieHHbI B [2, puc. 4.10, 4.11].

[Ipr TpOEKTUPOBAHHMH CIICIyeT BBHITIONHATH TPEOOBAHWS HOPMATHUBHBIX
JIOKYMEHTOB, PErJIaMEHTHUPYIOIIUX YPOBEHb BO3JICMCTBHUS Ha OKPYKAIOIIYIO
Cpeny, KU3HEAECATEIBHOCTh U 3J0POBbE HACEIICHHUSI, IPUMEHSSI COOTBETCTBY IO~
e KOHCTPYKTHUBHBIC M MPOCKTHBIC PEIICHHS, a MPHU HEOOXOAUMOCTH CIICIIH-
aJIbHbIE MEPOIPUATHS, 0O0ECIICUNBAIOIINE CHUKEHUE BO3JEHUCTBUI 10 Oe3omac-
HBIX 3HaYCHHUH, TpeOyEeMBIX ACHCTBYIOITUMUA HOPMaMH.

IIpn oTCyTCTBUM 110 OTAEIBHBIM BUAAM BO3JEUCTBUN HOPMATUBHBIX J10-
KYMEHTOB CJIEYET HCIOJIb30BaTh HMEIONIMECS JaHHBIE COOTBETCTBYIOIIMX
Hay4YHO-UCCJIEA0BATEIbCKMX OpPraHu3alliid W OMNBIT 3KCIUTyaTalldd aHaJIOruy-
HBIX O0OBEKTOB (B TOM YHCIIE 3a PyOEIKOM).

[IpenenbHO NOMYyCTUMbBIE YPOBHU HANIPSIAKEHHOCTU AIEKTPUUECKOTO TOJIS
onpenenstorcs CanlluH 2.2.4.1191-03.

B rpaduueckoil yacTu MOSCHUTEIHHON 3aMUCKHU MPOEKTAa HEOOXOIUMO
MPEACTABUTh CXEMY JJICKTPUYECKUX COCAUHEHHUM CETH C YU4ETOM BBIOpaHHBIX
CXEM 3JICKTPHYCCKUX COCTUHCHUN TIOJCTAaHINH (cM. Tipumep: puc. 2.9).



_37_

Puc. 2.9. [lpumep cxeMbl 3IEKTPUUIECKUX COSIMHEHUN CeTH
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2.6. TexHUKO-IKOHOMHYECKOE CPABHEHHE BAPDUAHTOB

3amauell TEXHHUKO-PKOHOMHUYECKOTO CpaBHEHUs SBISETCA  BBIOOD
HAWJIYYIIEro U3 JBYX paccMaTpUBAEMbIX BapuaHTOB. Kputepuem sBisieTcs: MU-
HUMYM TIPUBEIACHHBIX 3aTPaT, ONMPEALISIEMbIX BhIpAXKECHHUEM

3=E,K+1,
rne E,; — nHopmatuBHbIi K03hdunueHT 3 HEKTUBHOCTH KAMTAIBHBIX BIOKCHHUH,

npuHuMaeMblil paBHbIM 0,12; K — KanuTajabHBIE 3aTpaThl HA COOPY>KEHHE AJICK-
TPUUYECKOU CETH; [] — rOAOBbIE IKCILIyaTaALlMOHHBIE PACXO/BL.

OmnpenesieHue KANMUTAJIBHBIX 3aTPaT. B KanuTanbHbIE 3aTpaThl Ha CO-
OPYKCHHE CETH BXOIAT cToMMOCTh uHui K n noacranuuii K, onpenense-
MBbI€ 10 YKPYIHEHHBIM ITOKA3aTENAM CTOUMOCTH JIEKTPUUECKUX CETEU.

B ctonMocTh suetiku BeikiIrouyarenss KPYD He BXoauT ctouMOCTh MaTe-
pUAIOB M CTPOUTEIBHBIX KOHCTPYKUMW s BBOAA TOKOINPOBOJA B SUECHKY
KPYD3: »smerazoBbiii TOKOMPOBOJ MU KaOENIbHbIE CTPOCHMSI U KOHCTPYKIIUH,
BKJTIOYAs KOHIIEBYIO KaOeIbHYIO My Ty .

Croumocth sueek KPYD mpeacraBieHa s MIMPOKO  pacmpo-
CTpaHEHHBIX YCJIOBHM AKcIuTyaTanuu. [Ipu 0coOBIX yCIOBHSIX JKCILTyaTaluu
MPUMEHSIOTCS ToBbIIaromue Koddduimentsl (K): mpu TOKax KOPOTKOTO 3a-
Mbikanus (TK3) cBeimie 50 kA K = 1,3; npu Temiieparype OKpy>Karoliero Bo3-
nyxa Hiwke —50 °C K = 1,1; npu Hanuuuu TpeOOBAaHUN WU TEXHUYECKUX pe-
HICHUI 110 IPUMEHEHUIO CHEUATIbHBIX CTPOUTENIbHBIX KOHCTpYKIMid K =1,1.

[TokazaTenu croumMocTH stueriku TpexdaszHoro Boikitouarenss KPYD uc-
IOJIB3YKOTCSL B PACYETE CTOMMOCTH PEKOHCTPYKLMHU B CIy4ae pa3MEIICHUs MO~
CTaHI[MU B YCJIOBUSIX FOPOACKON H/WIHM MPOMBILIIEHHON 3aCTPONKH, a TAKKE B
0Cc000 3arpsi3HEHHBIX paiioHax. [[ns sueek BBIKIIOYATENEH B CTOMMOCTbH BXO-
JISIT: BBICOKOBOJIBTHBIE AJIETAa30BbIE€ BBIKIIOYATENN, PA3bEeIMHUTEINN, TpaHChOP-
MaTopbl TOKA, TpaHC(HOPMATOPbI HAMPSKEHUS, 000PYJOBAaHUE PEJICHON 3allu-
Thl SYEHKH BBIKIIIOUATENS, CTPOUTEIIBHO-MOHTAXHBIE pa0OThI STYEHKU C yUETOM
CTOMMOCTH MaTE€pUAJIOB.

CTouMOCTb JIMHUI ONPENENSIETCS UX JUIMHOW, HOMUHAJIBHBIM HaIPSHKCHU-
€M, MaTEpUAJIOM U TUIIOM OIIOP, CEYEHUEM ITPOBOJIOB U PAOHOM I10 TOJIOJIETY .

s nosyuenus nonHoit croumoctd BJI n KJI u croumoctn BOJIC no-
OABJISIIOT CIEAYIOIINE 3aTPAThI:

2 % — BpeMEHHbIE 3[JaHUS U COOPYKEHHUS;

11 % — npoeKkTHO-U3bICKATENIbCKUE pA0OThI U ABTOPCKUM HAZI30D;

2 % — conepxaHue TUPEKIUUA CTPOUTENILCTBA;

5 % — npouue pabOThI U 3aTPaThl.



Ilpumep. Paccuntaem kanutaiapHble 3aTapaThl 1 JIDII HanpsxeHuem
220 kB, konuuectBo neneit — 1, nposox mapku AC240/32, nnuna 36 kM. s
paccMaTpuBaeMoro mnpuMmepa mnpuMeM 0a30Bble TOKazaTeau cToumocTu BJI
1170 TtbICc. pyO./KkM. Koaddumment mpuBeneHus 3arpar K TEKYLIEMY TOIY
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2,664. Torna kanuTabHBIE 3aTpaThl coopykeHus BJI:
K,;=1,20(1 - 36 - 1170) = 50544 ThIC. pYO.
Kiirex = 50544 - 2,664 = 134649,2 ThIC. pYO.

OueHka KanuTalbHBIX 3aTpaT Ha coopykeHue BJI HarnsgHo mpencras-

jieHa B tabu. 2.7.

Tabauya 2.7. IlpuMep KanuTaIBHBIX 3aTpaT Ha coopyxeHue BJI

TPAaThl HA JIMHUH, THIC. PYO.

YyacTok cetu JI1 JI12 JI3 J14 JI5
HomunansHoe HanpsixeHue, kB 220 110 220 110 220
KonnuecTBo niemneit Ha onope, 1 1 1 1 1
IIT.

Mapxka npoBosa AC240/32 | AC185/29 | AC240/32 | AC150/24 | AC240/32
JlnuHa muHu#, KM 36 34 17 32 27
KonuuectBo mMHUI Ha ydacTke, 1 1 1 1 1
IIT.

ba3oBbie nmokaszaTenau CTOMMO- 1170 1070 1170 1050 1170
CTH, ThIC. py0./KM

Koopuuuent npuseehma sa- | 5 con | 5664 | 2664 | 2664 | 2664
TPAT K TEKYIIEMY TOY

basosas cToumocTs yuactia 50544 | 43656 | 23868 | 40320 | 37908
CEeTH, ThIC. PYyO.

KanuanbHeLe saTpathl ¢ YUSTOM | 14649 9 | 1162996 | 635844 | 107412,5 | 100986,9
MOBBIIIAIONIETO KOd(hhUIIMeHTa

Hrorosble kanuraabHbIe 3a- 522932.5

CroumocTh TpaHC()OPMATOPOB 3aBUCHT OT HMX THIA, MOIIHOCTH U
HanpsokeHus. s s;tueexk TpaHcpopmaTopoB (PEaKTOPOB) B CTOMMOCTb BKIIIO-
YeHbl TpaHCc(hHOpMATOPhI (PEaKTOPhI), OTPAHUYUTENIN TMEPEHANPSHKEHUs, 000-
pyJOBaHHE pEJIEHHON 3alluThl TpaHcPopMaTopa (peakropa), CTPOUTEIHHO-

MOHTAa>XHBIC paGOTBI STUCHKH C y‘-IéTOM CTOMMOCTH MAaTCPHUAJIOB.

CTOMMOCTB 3JIEMEHTOB, COCTABIIAIOIIMX PACIPEACIIUTEIBHBIE YCTPOU-
ctBa (PY), onpenensercs cxemoit PY. [lns ynpomenus croumocts PY Hamps-

xeHnem Huxe 110 kB MOXKHO HE yYUTHIBATD.

st monydenus: nonHou croumoctu I1C k cymme noxkasareneid 1006aB-

JHOT CICAYIOIUE 3aTpaThI:

2 % — 611aroycTpoiicTBO, BpEMEHHBIE 3/1aHUSI K COOPYKEHUS;

11 % — npoeKTHO-U3bICKATENIbCKUE pa0OThI U ABTOPCKUM HAZI30D;
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8 % — 3arpaThl Ha OOIIENOCTAHIIMOHHBIE YCTPONCTBA: aBTOMATU3AIIHS,
yIpaBJICHUE U CBS3b, COOCTBEHHBIEC HYXKIbl M CHCTEMA OMEPATUBHOIO MOCTOSH-
HOTO TOKa;

15 % — 3aTparbl Ha MOATOTOBKY TEPPUTOPUU, CTPOUTEILCTBO 3aHUM,
OTPAKJEHUS U WHXKEHEPHBIX CETEH: cpe3Kka PacTUTENIHOTO CJIOsl, MOJACHIITKA U
BbIPaBHMBAHHUE IUIOMIAKHU, BOJAOCHAOXKEHNE U TOXKAPOTYIICHHUE, KaHATU3allus,
MAacJ0YyJIOBUTENH, OTpaXK/IEHUE, OOIIECTIOACTAHIIMOHHBIC 3/IaHUS U COOPYKEHUS,

2 % — comepxaHue TUPEKIIUUA CTPOUTEIILCTBA;

5 % — npoune pabOTHI U 3aTPaThI.

Ilpumep. PaccunTaem KamuTajdbHBIE 3aTpaThl Ha COOPYKEHHUE JIBYX-
Tpancopmaropuoiri moactadiuu  110/10 kB (ctoumocts TpanchopMaTopoB
npunsaTa 8600 TeIC. py0.) ¢ AByms siueiikamu 110 kB (cTouMoCTh OJTHOM sTueKu
110 xB mpunumaem 4150 ThIC. py0), ¢ 1 KOMIEHCUPYIOIIUM YCTPONCTBOM
(ctoumocTs 913 ThIC. PYO).

CroumocTs Tpanchopmaropos: 2 - 8600 = 17200 teic. pyoO.

Croumocts PY 110 kB: 2 - 4150 = 8300 ThIC. pYO.

CtouMocCTh KOMITeHCUpytonux ycTpoicts: 1 - 913 =913 ThIC. pyO.

KanuraneHble 3aTpaTbl CTOMMOCTH BCEW MOACTAHLINU:

Ky = 1,43(17200 + 8300 + 913) = 37770,6 ThIC. pyO

Krerexy = 37770,6 - 2,664 = 100620,9 ThIC. pYO.

Pacuer kanuTanbHBIX 3aTpar Ha coopyxkenue [1C HarisinHO nmpeacTas-
JeH B Taou. 2.8.

Tabnuya 2.8. Ilpumep OLEHKU KAalMUTaJIbHBIX 3aTpaT Ha COOPYKEHUE MOACTAaHLIUN

Howmepa nojcranumii

IToka3arens

1 2 3 4
CroumocTth TpaHchopmaropa, Teic. pyo 8600 18600 | 8600 18600
KonnuectBo Tpanchopmatopos, MT. 2 2 1 2
CTOMMOCTB OJTHOM STYEHKH BBIKITIOUATENs, ThIC. pyo. | 4150 6150 4150 6150
KoanuecTBo ssueek BBIKIIOYATEICH, IIIT. 2 10 4 12
CTOMMOCTh KOMITEHCUPYIOIIIUX YCTPONCTB, THIC. pYO. 913 913 413 513
Konn4ecTB KOMIIEHCUPYIOIMX YCTPOUCTB, IIT. 1 4 3 2

bazoBas croumocts ctpoutenbcTsa I1C,

37770,59|152083,4|37807,77|160197,2
TBIC. py0./KM

Koadhdurment npuBeneHns 3aTpar K Tekymemy rony | 2,664 | 2,664 | 2,664 | 2,664

KanuraneHbie 3aTpaThbl ¢ y4ETOM MOBBITIAIOIIETO 100620 9|405150.1|100719.9|426765.3
K02 puImenTa, Toic. py0./KM

Htorosele kanutanbHble 3aTpathl Ha I1C, ThIC. pyO. 1033256

Jlns ymeHbleHUsT 00bEMOB pacy€TOB U3 CPAaBHUBACMBIX BapHaHTOB
MO>XHO UCKJIFOYUTH CTOUMOCTb a0COJIFOTHO OJIMHAKOBBIX JIMHUN U TIOJICTAHIIHM.
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OnpeneneHue ro0BbIX IKCIJIYaTAMOHHBIX pacxoaoB. B cocras ro-
JIOBBIX JKCIUTyaTallMOHHBIX PACXOJOB BXOASAT COOTBETCTBYIOIIHME PACXOIbI B
maansax U, n mopcranmmax WU, :

Nn=Nu,+U,+U,,

rae U, — uznepxku Ha amoptusanmio; M, — uznepkku Ha skcrutyaranuio; My —
3aTpaThl Ha BO3MEIIEHUE MTOTEPh dJICKTPOIHEPTHH.

I/ISILCP)KKI/I Ha aMOpPTHU3alluIo I/Ia OIIPCACIAIOTC IO HOPMC OTUUCIICHHA
Ha aMOPTU3allUIO OT KallUTAJIbHBIX 3aTpPar:

a

= p
M. 100

K,
rae @, — kodpdunuent amoprusamu, %, IPUHIMaeMslii 1o [2, Tabm. 6.1].

OKcITyaTaloHHbIe U3AepKKU 1, onpenenstorces 1o BeIpaXeHUIO

— 9P
>~ 100

rac 313 — OTYHCJICHHUA Ha PCMOHTLI U O6CJIY)KI/IBaHI/I€ OJICMCHTOB BHGKTpH‘IGCKOﬁ

14 K,

ceTH, %, IpUHUMAIOTCA 110 [2, Tabu. 6.2].

3arpaThl Ha BO3MEIICHHE MOTEPh djIeKTpodHeprun M,y paccunThiBa-
I0TCS TI0 hopMmyIie
I/IAW = AW : I-L

raie AW — pacuérHble MOTEpH AJICKTPOIHEPTHH B CETH, BBI3BAHHBIC BBOJOM 00b-
ekTa; [] — Tapud Ha NEKTPOIHEPTHUIO.

llpumep pacuema dKCITyaTallMOHHBIX PACXOJI0B JJIs JIMHUU U MOJICTaH-
M1 PACCMOTPEHBIX BHIIIIE.
Koadpdunuent amopruzanuu 2 % [2, tadi. 6.1]. Torna

U, = ﬁ 5229325 = 10458,7 thic. pyo.
OTuucneHust Ha PEMOHTHI U OOCTY>KMBAHHUE 3JIEMEHTOB AJIEKTPUUECKOM
cetu 0,8 % [2, Tabm. 6,2].
U, = %522932 ,5=4183,5 ThIC. pYO.
Bpewmst Hanbombiieit Harpysku ais yuyactka UII-2 paguansHoii cetu (cM.

puc. 2.4):
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T — PoTus2 + PTust + PsTuss + PsTuss + PsTiss
o P+PR+P+P+P

Bpewmst HanOoapIux moTeph Ha y4acTKe
1=(0,124+T,5-104)* -8760.

[Torepu akTUBHOM MOLIHOCTH Ha y4YacCTKe:

_ PR+QX

AP U.

[ToTepu 3M€KTPO3HEPTUHN HA YUACTKE
AW =AP - 1.

AHQJIOTMYHO BBIYUCINAM IOTEPU IEKTPOIHEPTUM HA OCTAJBHBIX y4acCT-

Kax U CBeJIEM pe3ysbTaThl pacu€éToB B Ta0m. 2.9.

[ToTepu anekTpodHepruu B TpaHchopMaTopax BKIIOYAIOT MOTEPH B CTa-
71, BEJIMYMHA KOTOPBIX 3aBUCUT TOJIBKO OT MapamMeTpoB TpaHchopMaTopa M Mo-
TEpH B MEJIY, BEJIMYMHA KOTOPBIX 3aBUCHUT €IIE U OT 3arpy3Ku TpaHcpopmaropa.

Hamnpumep, norepu Ha AByXTpaHCc(HOpMaTOPHOI NOACTaHUIUN

AW, = AP, -8760-2=0,03-8760-2=525,6 MBT- 4,
rae AP, — motepu xosocToro xoaa oxHoro tpanchopmaropa, MBt; 8760 — ko-
JMYECTBO YacoB pabOTHI B roJl; 2 — KoJauuecTBo TpaHchopmaTopos Ha [1C.

Harpy3ouHnblie moTepu akTUBHOM MOIITHOCTH B TpaHc(opmaTope
PR +QX

AP =
U,

[ToTepu snexkTposHepruu B TpaHchopmaTope
AW, =AP - .

Bpemst HauOonbmiux mnoteps OyAeT 3aBUCUT TOJBKO OT BpPEMEHHU
HanOOJIbIIIEH HATPY3KH, TTOJKIFOYEHHOU K MOJICTAHIIUH.

3arpathl Ha Bo3MmelieHue norepb = (AW, + AW, )xTapud.

Pe3ynbrarhl pacuéra KanmuTaldbHBIX 3aTPaT U T'OJIOBBIX 3KCIUTyaTallMOH-
HBIX PacX0JI0B JIMHUI U MOJACTAHIIMM 11esiecoo0pa3Ho ceecTH B Tadu. 2.9 u 2.10.
st nanpHEHmMX pacuy€ToB HEOOXOIUMO OCTaBUTH BapHAHT C HAMMEHBIITUMU
NPUBEJCHHBIMU 3aTpaTaMu.
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Tabnuya 2.9. Pe3ynbraThl pacyeTa SKCIUTYyaTaI[HOHHBIX PACXO0/I0B JIMHUHN dJIEKTponepeaayd

VYyacTok cetu

ITokazarenn Al 12 53 Al

HomuuaneHOe HanpsbkeHue, kB

Mapxka npoBosa

KonuuecTBo auHUM 1 JJINHA Y4aCTKa, KM

CTOMMOCTb OJJHOTO KMJIOMETpPA JIMHUH, ThIC. PYO./KM

CTOouMOCTb JUHHH, THIC. pYO.

W3nepkKu Ha aMOPTHU3aLIMIO, ThIC. pYO.

W3nepkKku Ha SKCIUTyaTaluIo, ThIC. PYO.

ITorepu snekTposHepruu B inHUKU, MBT- 4.

Croumocts 1 KBT- 4 moTepssHHOMN 3JIEKTPO3HEPTUH

3arparbl Ha BO3MEIICHUE TOTEPh AIEKTPOIHEPTUH, ThIC. PYO.

TI'onoBobie OKCINTYaTallMOHHBIC PACXOAbI, THIC. pY6

Tabnuya 2.10. Pe3ynbpTaThl pacueToB KalMUTaJbHBIX 3aTpaT U HKCIUIYaTallMOHHBIX PAcXo-
JIOB JIMHUH 3JIEKTpOIIepe1ay

Homep noacraniyum

IToka3arens 1 5 3 1

CroumocTh TpanchopMaTopoB, ThIC. PYO.

CTOMMOCTD SUCUKH C BBIKIIIOYATEIISIMH, THIC. PYO.

CTOMMOCTh KOMIIEHCUPYIOIIMX YCTPOMCTB, THIC. PYO.

CTOMMOCTD MOJICTAHIIMHU, THIC. pYO.

W3 nepxku Ha aMOPTHU3aIIUIO, THIC. PYO.

W3 nepxku Ha SKCIUTyaTaIMIO, THIC. PYO.

[Torepu anexkTposHepruu B TpanchopmaTopax, MBT-u

B TOM YMCJIE:
x0J0cToro xoaa, MBT- 4

Harpy3ouHbie, MBT -4

3arparbl Ha BO3MEIICHUE TTOTEPh AJIEKTPOIHEPT UM, ThIC. PYO.

["'010BBIC DKCIITyaTaIlMOHHBIE PACXO/IBI, THIC. PYO.

[Ipoanamu3upoBaB pe3ynbTaTbl TEXHUKO-3KOHOMHYECKOIO  pacyera
HEO0OXO0JIMMO cJieaTh BbIBOJ, KAKOM BapUaHT CETH — CMEIIAHON WK painaibHOU
— Han0oJiee SJKOHOMUYEH U CPABHUTH NIOKA3aTENId pacyeTa 3TUX BAPUAHTOB.

2.7. JjieKTpuYeCKHIl PacY€éT XapaKTePHBIX PEKUMOB CeTH

Lenpro pacuéra sBIsIETCS ONpPEACIICHUE TapaMETPOB PEKUMOB (pacrpe-
JIeJICHUE MOIIHOCTEH M MOTEPh MOIIHOCTH) M TOJIyYeHHUE HEOOXOIUMBIX JIaH-
HBIX IS PEIIEHUS BONPOCOB PETyIUMpOBaHUs HampspkeHus. OH Ben€rcs Iuist
TPEX XapaKTEPHBIX PEXKMMOB: MAKCUMAJIbHBIX 1 MUHUMAJIBHBIX Harpy30K M I10-
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CJI€aBapuMHOr0. B KaudecTBe MOCIEaBApUMHOIO PACCMATPUBACTCA PEKUM C
MAaKCUMAJIbHBIMU Harpy3KamM MpPHU OTKJIIOYEHWH KAaKOro-TO OJHOIO 3JIMEHTA
CETH, MPUBOSAIIETO K Haubosiee TSKENBIM MOCIEACTBUSIM (HauboJiee 4acTo —
OTKJIFOYEHUE HanOO0JIee 3arpyKEHHOM JINHUHN).

[Topsimok pacuéra CienyrOIui:

— COCTaBJIIOT CXEMY 3aMELIEHUS CETU U ONPEIEISIOT €€ ITapaMeTphl;

— YIPOIIAIOT CXEMY — COCTaBJSIOT PACYETHYIO CXEMY U ONPEHEISIOT
pacy€THbIC Harpy3KU MOACTAHIINH (7151 TPEX PEKUMOB);

— ONPENEIISIIOT MIOTOKA MOIIHOCTH HA YYaCTKaX CETH;

— MPOMU3BOAAT PACUET HANPSIKEHU HA CTOPOHE BBICIIETO HANPSHKEHUS
PalOHHBIX MOJICTAHLIHM.

Pe3ynbrathl onpeneneHus pacu€THBIX HArpy30K MOACTaHIUH 11e71ec000-
paszHo cBectH B Tabu. 2.11.

Tabnuya. 2.11. PacyeTHbIe Harpy3KW NOICTAHIIAN

Howmep noacraniyun

ITapameTp 1 2 3 Z

MomntHocts Harpy3ku, MB-A

[Totepu momHOCTH B TpaHchopmaropax, MB-A

3apagHas MOIIHOCTH JIMHUM, NPUMBIKAIOIKUX K MOJICTaH-
nuu, MBap

Pacuértnas Harpyska nojacranuuu, MB-A

Ipumep nis onpeecHNs pacueTHON Harpy3Ku mojactanuuu (puc. 2.10):

SZ . QC(I/IH-z) . QC(Z-I)
So=S,+AS, +—27,— - :
Il Rum  Xum 2 Roj X21
Taa'e }_f_ a'ad
Q.2 jQi/2 Q2
Sk
R; ? Sp1
<
Xt <
S2

Puc. 2.10. TIpumep cxeMbl 3aMEIICHUS I ONPEACICHUS
pacyeTHOUM Harpy3Ku NOACTAHIINH 2
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[locne ompeneneHus BCeX PaCUETHBIX HArpy30K CXema 3aMelIeHMs
IPUMET BUJ, Kak Ha puc. 2.11.

! Ry Xum2 2 Ra1 X1 1
}_Ti LYY LYY
jQ./2
Sp2 Sp1

Puc. 2.11. Tlpumep cxeMbl 3aMEIICHUS CeTH

Pacuer pe:xxuma pa3oMKHYTO# ceTu. 13BeCTHBI:

— MOIIIHOCTH TIOTpeduTeneit S; u Sy;

— CONPOTUBICHUS Zyy1, Z1-2 TAHUY;

— HanpspkeHue U, ICTOYHUKA TUTaHUS.

HeoOxoaumo onpenenuTsh:

— Hanpspkenus U; u U, B y3nax cetu;

— TIOTOKH ¥ TIOTEPH MOIIHOCTHU B IuHuu S, S§, ASyj (rne kj — 1-2 nim

A-1).

— MOIIHOCTh S MCTOYHHUKA ITUTAHHUSL.

PacueT BBINOJIHAIOT B JBa dTara.

I oram. IlpuHuMaeM HampspKeHHE B y3JIaX pPaBHBIM HOMHHAILHOMY
Hanpspkenuto cetu: U, =U, ni=1, 2.

OrnpenensieM MOTOKU U MOTEPU MOITHOCTH B JMHUSX, MEPEIBUTASICh OT
MOCJICAHETO MOTPeOUTEN K MCTOUYHMKY TuTaHus. Ilpu stom mna nuHUN 1-2
HaxomuM: S, AS;,, S, = S + ASy,.

3anuch mepBoro 3akoHa Kwupxroda s y3ma 2 uMeeT BU:

w2 = Sy + Sp2,

[To anonoruu ¢ nmuumest 1-2 S , = S, + AS, .

[Tocnemnern Ha HTOM 3JTane OMPEAEHSAECTCS MOIIHOCTh HMCTOYHHKA!
Splfn-z = Sllfz - JQc /2.

Ilpu sToM 3apsaHas MOmHOCTE Qg; BBMHCIAETCS MO 3aJaHHOMY
HanpspkeHuo U HCToOYHMKA.

II atan. Onpenensem HanpspkeHue U, mo uzBecTHOMY HanpspkeHUo U,y
¥ TIOTOKY MOIIHOCTH S! ,, ompeneireHHoMy Ha I atame. Onpenenus U,, anano-

un-2
ru4Ho onpenenum U;.
Ha stoMm mepBas urepanus 3akoHuniack. Jlagee ocymiecTBiseTcs: BTO-

pasa utepauus, T.e. U; u U,, HalileHHbIe HA BTOPOM 3Tare MEePBOM UTEpallvu,



_46-

UCIIOJIB3YIOTCS Ha MEPBOM 3Tare BTopoil utepaiuu smecto U, u 1.1, s kyp-
COBOI'0 IPOEKTUPOBAHUS JOCTATOYHO MPOBECTU NEPBYIO UTEPALHUIO.

Pacuem peorcumos xonvyegvix snexkmpuueckux cemeu. llpencraBum
IIPOCTYIO 3aMKHYTYIO CE€Th B BHJIE JINHUU C ABYXCTOPOHHHUM NUTAHUEM, pa3pe-
3aB (YCJIOBHO) ee 1Mo y3iy nuTtanus (puc. 2.12).

A(B) Ziu Ly St Zu | Zn o Zn <
| 1 [ 1 [ 1
| 1 1 | 1 | 2
Us A B Up
S Sai Si2 Sp2
V4
£28 Z> S S>
2
S5

Puc. 2.12. Tlpumep 3aMKHYTOU CETH U €€ CXeMa 3aMEeIICHUS

[Ipu 3TOM 3a1aHHBIMHU SIBJISIFOTCS:

— OJIMHAKOBBIC HANPsKEHU 10 KoHIaM JuHUU U = Up;

— pacyeTHbIE MOIIHOCTH HArpy30kK S; U Sy,

— CONPOTUBJICHUS YYaCTKOB JIMHUU Za.1, Z1-2, ZB-2.

[TockonbKy HampspKEHHsS] U MOIIHOCTHU 3aJIaHbl JIJIS1 pa3HbIX TOYEK CETH,
TO pacyeT AOJKEH BBIMOJIHATHCS METOJOM MOCIEA0BATENbHBIX TPUOTUKEHUH.

Ortan 1. Pacyer 0e3 yuera motepb MouiHocTH. OnpelieeHue MOIIHO-
CTE€l ICTOYHUKA U HA YYaCTKax CEeTH.

B kayecTBe TmEepBOro MpUOJMKEHUS TPUHUMAEM PABEHCTBO BCEX
HaIpsHKEHUH BJOJIb TUHUU HOMUHAIBHOMY HAIPSIKEHUIO CETH.

Jlnst oHoro U3 y3710B cetu (1 mmm 2) o0sa3aTebHO OKaXKETCs, YTO MOIII-
HOCTH K HEMY IPUTEKAIOT C IByX CTOPOH. JlomycTum, 4to 310 y3en 2 (puc. 2.12).
Takol y3en siBisieTCs TOYKOM MOTOKOpa3zesia U Ha cXxeMe 0003HavyaeTcs 3a4ep-
HEHHBIM TPEYTOJIbHUKOM.

Tak Kak DOTEpM MOILMHOCTM HE YUYMTBIBAIOTCS, TO IIEPBBIM 3aKOH
Kupxroda MoxkHO 3anucarh Tak:

S12 =S~ Sy
Sgr=S,—5,,=-S+S,+S,.

MoUnIHOCTh, MOCTYNAOIAsl OT HICTOYHHKA A,

SiZ5 +S,Z
Sy=S, =1 1BZABz 2B

rae Zip — KOMIUIEKCHO-CONPSKEHHOE CONPOTHUBIICHUE JIMHUK OT y3ia 1 10 ys3ia
B; Z g — CONpPOTUBIIEHNE BCE JTMHUM.
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AnanorngHo GopMysa Jj1s MOIITHOCTH, TTOCTYTAIOMIEH B CETh OT UCTOY-
HUKa B:

_S1Zia+35Zn, .

> Z o

Ecnu Bce MOIIHOCTM MOJYYHWJIMCH IOJIOKHUTEIBHBIMU, TO IPUHATOE
HaIlpaBJIEHUE €€ MOTOKOB BHIOPAHO BEPHO M TOYKA MOTOKA pasliena yKazaHa
MPaBHIIBHO.

Oran 2. Pacyer ¢ yueToM noTepb MOIIHOCTH.

B Touke moToka pasziena ceTb MOXKET ObITh YCIOBHO pa3pe3aHa U MoTe-
pHU HampsHKEHUS ONpeeseHbl sl 00X YacTel, Kak AJisd CeTU C OJJHOCTOPOH-
HUM nuTaHueM. CHOBa pacCMOTpPUM ceTh Ha puc. 2.12 u pa3pexeM ee B T. 2

(puc. 2.13).

Sy Sz
| 1 2, 2,’ |
Al — <—'p
Sui Sg>”’
S S’ S>”
H_/
S5

Puc. 2.13. Cxema, npeoOpa3oBaHasi ociie OnpeesieHus
TOYKH TIOTOKA pa3jesnna

OueBHIHO, YTO TakKas OIEpalis HE U3MEHHUT PacIlpeneieHne MOIIHO-
CTEH BO BCEH ceTH, €CiM, KaK MoKa3aHo Ha puc. 2.13, caurars, 4T0 B TOUKe 2’
BKJIFOYEH MOTPEOUTENL ¢ MOIIHOCTBIO S,, a B TOUKE 2" — ¢ MOIIHOCTBIO S .
IIpu stoMm S; +S; =S,. Cxema, nzobpakennas Ha puc. 2.14, COCTOUT U3 ABYX
HE3aBUCUMBIX YacTel, KaKaas U3 KOTOPBIX XapaKTEePH3yeT Pa30OMKHYTYIO CETh
C 3aJlaHHBIMU Harpy3kamu u HanpsukeHusMu U = Up Ha IMHAX HCTOYHHUKOB.

Sy Sp
| U U U
A | L 1 L 25 2’3 :l—’_B
H K n H K H
§A1 §A1 512 §l2 EBZ” EBZ”
S S 87

Puc. 2.14. Cetb pa3aeneHHas B TOUKE MMOTOKA pa3zelia

CrienoBarenbHO, NANbHEMIIMN pacyeT peXUMa 3aMKHYTOM CETH OCYy-
LIECTBJIAETCS TaK XKe, KaK U JUIsI pA30MKHYTOU CETH.
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PaccMoTpuM ceTh ¢ ABYXCTOPOHHHUM MUTaHHEM (cM. puc. 2.12).
Ha ydactke 1-2' motepu ak THBHOW MOIIIHOCTH

, SK 1 2
AP, =| & | Ryy;
U,
[ToTepu peakTHBHOW MOITHOCTH
2
, SK 1 .
AQy, = ﬁ X12;

H

KomniekcHasi MOIITHOCTB TTOTEPh
AS;; = AP, + JAQ,,.
Haxonum 3HaYeHNE MOTOKAa MOIITHOCTH B Havdaje ydactka 1-2":
Hl Kl '
Sp2 = S12 +ASy,

Pacuer moToOKOB MOIIHOCTY Ha y4acTke A-1 POBOIUTCS KakK ISl pa3o-
MKHYTOH CETH.

Jlanee HaxoAsT HaNpsDKEHUE B y3max: 1, 2/, 2" tak ke, KaK 3TO JenIaioch
BBIIIIE, a 3aTE€M OMpeAe/sieM HauOOJIBbIIYI0 MOTepro HampsbkeHusd. [Ipu sTom
3HaueHus1 HanpspkeHuit U; m U, B TOuke MOTOKOpasjeija MOTYT HECKOJIbKO
paznuuarhbcs Apyr oT Apyra. OgHaKo 3TO pa3nuyure OOBIMHO OBbIBaeT HEOOJIb-
ITUM, TIO3TOMY B KadecTBe U, MOXKHO MPUHSATH CpeaHee apu(PMETHIecKoe ITUX
3HAYCHUU.

Jlaiee paccMarpuBaeM IOCIICAaBapUUHBIE PEKUMBI M ONPEACIAEM
AUmax aB

Haubonee Tsxenble mocaeaBapuiiHble PEKUMBI JJIEKTPUUECKON CETH —
BBIXO/Jl U3 CTPOSI M OTKJIFOUEHHE y4acTKOB A-1 wnu 2-B.

PesynbTarel pacué€ra pacnpencacHuss MOIIHOCTEW W HANPSXKECHUH IS
KaXKXIO0ro peKUMa 11erecoodpa3Ho cBeCTH B Tabi. 2.12.

Tabnuya 2.12. Pacdet 3leKTPUYECKOTO PEKUMA CETU

VYyactok cetn
A-1 1-2 2-3 3-4

[Tapametp

Conporunenus yyactka, Om
MonHocTh B KOHIIE ydacTka, MB-A
[Torepu momHOCTH Ha ydyacTke, MB-A
MomtHocTs B Hayasie yyactka, MB-A
Hanpsbkenue B Hauane yyactka, kB
ITageHnne HanpsKeHUs Ha y4acTke, KB
Hanpsxenne B koH1E ydacTka, KB
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[Topsimok u mpuMepsl pacyéTa PeKUMOB JICKTPUICCKUX CETEeH H3JI0KE-
HBI B [3].

Hanpspkenne MCTOYHMKA MUTAHUS B MAaKCUMAJIBHOM PEXKHUME CIIEIyeT
npusate U, =11U, . B MuaumansaoM pexume — U, =1,05U ..

2.8. Boi0op orBeTBJIeHMI TpaHchoOpMaTOpPOB
U IPYTUX CPeACTB o0ecnevyeHnsl KaueCcTBa HANPSAKEeHUS

3amaya cOCTOUT B TOM, YTOOBI 00ECTICUUTH JKEJIAaeMbIi YPOBEHb Hampsi-
YKEHUS Ha IIMHAX BTOPUYHOIO HAMPSHKEHUS TPAHC(POPMATOPHBIX MOACTAHIINI B
COOTBETCTBHUHM C JICUCTBYIOIIUMH HOPMATUBHBIMU JOoKyMeHTamu. CornacHo [1],
YCTPONCTBA PEryJIMPOBAHUS HANPSLKEHUs! AOJDKHBI OOecreynBaTh MOJEpKa-
HUE HaIpsOKEHUS Ha MMHAX HampsbkeHuewm 3...20 kB snexkTpoctaHumii U mo-
CTAaHLHM, K KOTOPBIM IPUCOEINHEHBI PACIIPEICIIUTEIIbHBIE CETH, B MPEIEIax HE
Hwke 105 % HOMHMHAIBLHOTO B MEPHOJ HAWOOJBIINX HArPY30K M HE BHIIIC
100 % HOMHMHANTBHOTO B MEPUOJ] HAUMEHBIIIUX HArPy30K ATUX ceTel. B cBs3u ¢
OTUM HAIpsHKEHUE Ha HU3LIEH CTOPOHE MOACTaHIMU 1-4 B peXuMe Makcu-
MaJbHBIX Harpy30K JOKHO ObITh He MeHee 105 % HOMHMHAIIBHOTO, B PEXKUME
MUHUMAJIbHBIX HAarpy3ok — He OoJjiee HOMHHaibHOro. Ha mmHax HU3LIEro
HaIPSHKEHUS MOJCTAHIMI S5 U 6 BO BCEX PEKUMAX OTKJIOHECHUS HANPSHKEHUS HE
JOJDKHBI BBIXOAUTB 32 IIpeaeiibl £5 % 0T HOMUHAJIBHOTO.

st nocTrkeHus: TpeOyeMbIX OTKIIOHEHUH HANPSKEHUsS B IEPBYIO OUe-
pelb clelyeT pacCMOTPETh BOBMOXKHOCTH TPaHCPOPMATOPOB.

Tpancpopmaropsl ¢ PIIH, ycranoBnennsle Ha noactanuusx 1-4, mpak-
TUYECKU TIO3BOJISIOT JJI KaKJOTO XapaKTEpHOTO peXMMa BhIOpaTh mpuemiie-
MO€ peryJIMpoOBOYHOE OTBETBJIEHHUE. TpaHchopMaTOpbl HA MOACTAHIUAX S5 U O,
obopynoBanubie yctpoictBamu [1BB, moryTt obecrneunTh MOCTOSHHYIO IS
BCEX PEKUMOB J00aBKy HampspkeHus. [Ipu HEBO3MOXXHOCTH TOMAJEP KaHUS
TpeOyeMbIX OTKJIOHEHMM HampsbDKeHU y moTpeOuterneil TpaHchopmaTopamu
CJIEAYET pacCMOTPETh JAPYrUe IMyTH, HAIPUMEP MCIOJIb30BAHUE JIMHEHHBIX pe-
TYJISITOPOB.

B nByxoOMoTOUHBIX M TpE€XxoOMOTOUHBIX TpaHchopmaTopax PITH BbI-
MOJIHEHBI B OOMOTKAaX BBICUIETO HANpsDKEHMs, a B aBTOTpaHC(opmaTopax — B
JIMHEHHOM BBIBOJIE OOMOTKH CPEHEr0 HANpPsKEHUs. ITU OCOOCHHOCTH CJICTY-
€T YYUTBIBaTh NPHU BHIOOpE OTBETBIEHUN B HUX. [lopsmok u mpumepsl BIOOpa
OTBETBJICHUH B Pa3IMYHbIX TpaHCHOpMATOpax MpeacTaBiICHbI B [3].
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PaccmoTpuM mnpumep omnpeiesnieHus OTBETBICHUM JBYXOOMOTOYHOTO
TpaHcopmaTopa ¢ Harpyskou 27,1767 + |-12,349 MB-A, NOAKIIOYEHHOTO K
y3iy 3 ¢ HanpsbkenueM 110,9 kB.

Hanpsixenue Ha cropone HH Tpancdopmaropa, npuBeIeHHOE K CTO-
poue BH:

27.176 — j12,349
Us - SSH Z13 11012

U3T.B = U3

—‘110 9- (2+j45) =105,9 B.

Hanpspkenue OTBETBIICHUS, KOTOPOE OOECTIEUMBACT JKEaeMOe Harpsike-
Hue Ha ctopoHe HH B pexume Hanbonpmmx Harpy3ok (Us, =1,05U, =1,05-10 =
= 10,5 xB):
Uz 105,9

‘Upy = -11=110,95 kB.

Uom = U, 10,5

CTaHI[apTHOG HaIPAXKCHUC OTBCTBJICHMA!

_ 5 -1 9.1
U, =121+ 2 100 121=121— 100 .121=110,11 kB.

VYerpoiictBo  perynupoBaHus — TpaHchopmaTopa HMMEET  MpPeaeiibl
+12x1,0 %.

[TpuHumaem 9-e nonoxenne orBerBiaeHus: PITH.

JIeNCTBUTENBHOE HANIPSIKEHUE OTBETBIICHUS

Ysis y =1929 11105,

Uors.er 121

LJ3)1 =

[IpuBenem mpumep pacdyeta otBerBiieHus [IBB aByxoOmMoTOuHOTO
TpaHcdopmaTopa, Ipu 3TOM HamnpsbkeHnue Ha ctopoHe HH Ttpanchopmatopa,
npuBesieHHoe K ctopoHe BH, B HauGonbmiem pexxume 10,5 kB u B HauMeHb-
mem 9,9 kB:

(Uus U )Up (10,5+9,9)0,4

UOTB = 2UH>K = 20’4 210,351
n-8U.u, 2.2,5
—_ _|_ CT70 —
UOTB.CT UBH —_ 100 UB.H 10 100 10 10 5
U, = e 4-105q 4 04

" Ugmer 10,5

[Tpunumaem 2-e nonosxenue 116B.
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Pe3ynbrartel BbIOOpa OTBETBICHUNM HAa NPUMEPE JIBYXOOMOTOUHBIX

TpaHchopmartopoB ¢ PIIH mns kaxmoro pexuma menecooOpa3HO CBECTH B
Tabn. 2.13.

Tabauya 2.13. Pe3ynbTatel BEIOOpa 00MOTOK TpaHCcpopmaTopa

Howmep noacranum

ITokazarenn 1 5 3 1

Hanpsxenne na cropone BH, kB

[Tagenue HanpspkeHHs B TpaHchopmaTope,
kB

Hanpsxenne na cropone HH, npusenen-
Hoe k oomotke BH, xB

Tpebyemoe HamnpspkeHue Ha ctopone HH,
kB

PacuérHoe HanpshkeHre peryjaIupoBOYHOTO
OTBETBJICHUS, KB

CranmapTHOE HaIPSHKEHHUE PEryJINPOBOY-
HOT'O OTBETBIICHHUs, KB

Bribpannoe orsersiaenue = N-0U %

JleicTBUTENBHOE HANIPSKEHUE HA CTOPOHE
HH, kB

Bce pe3ynbTarhbl 2eKTpUUECKOro pacuéra TpEX peKMMOB HEOOXOIUMO
MPEACTAaBUTh B BUJEC PSKUMHOM CXEMbI B COOTBETCTBHH C puc. 2.15 u 2.16.

S0z sz She

107174482 107, 174510 103914400

6417422 28 64,17 424,08 3 2
Jﬂﬂ : HE : B wnm E-¢_J1+p_~:u
110464213 | | 110464630 | 345 072 [10391+u00

|

M |

oz Lol
1,802 1,802

OO0

YenoBHele 0D03HAYeHNA: [ - notoku mowHocTH, MBA
O - HanNpsKeHue B yane, KB

Puc. 2.15. ®parmMeHT pexxXUMHOU CXEMBI AJEKTPUUECKON CEeTH
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Puc. 2.16. Ilpumep pe>kUMHOM CXEMBI JIEKTPUUECKON CETH
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2.9. TexHUKO-IKOHOMHMYECKHE NMOKA3ATEH JTCKTPUIECKON CeTH

BonpmuHCcTBO HEeoOXxonuMoN uHGOpPMAIMU ObLIO MOJYYEHO MPU BbI-
NOJIHEHUH TE€XHUKO-DKOHOMHYECKOTO CPaBHEHHUS BAapUAHTOB U B JJIEKTpHUUE-
CKOM pacuére. 3aMeTUM, YTO €CJIM MPHU pacuére, HAlpUMEp, KalUTaIbHbIX 3a-
TpaT U3 CPABHUBAEMbBIX BApPUAHTOB OJMHAKOBBIE 3JIEMEHTHI HCKJIIOYAIUCh, TO
31€Chb OHM JOJDKHBI OBITh YYTEHbl. BeMMYnMHy NOTEph MOIIHOCTH U 3JIEKTPO-
HEPTUU HEOOXOIUMO B3SITh U3 AJIEKTPUUECKOTO pacuéTa HOPMAIBHOTO PeXUMa
MaKCUMaJIbHBIX HArpy30K.

B 1iesioM B pacu€THO-TIOSICHUTENBHOM 3aMUCKe JOJKHBI OBITh MPECTaB-
JIEHBI CIEAYIOIINE TOKA3aTeu:

— HOMHHAJIbHOE HaIpsKEeHUe ceTH, KB;

— JUIMHA JIUHUHW KaKJ0T0 KJIacca HANPsHKEHUS, KM;

— o011ast akTUBHAsI MOIIIHOCTh BCceX noTpedutenei, MBT;

— YCTaHOBJIEHHAs MOITHOCTH TpaHcpopMaTopoB noacTaHiuii, MB-A;

— MOIIIHOCTh KOMIIEHCUPYIOILIUX YCTPOICTB, MBap;

— KalnuTaJbHbIE BJIOKEHUs B ceTh K, ThIC. pyO0.;

— TOJIOBBIE AKCILTyaTallMOHHBIE pacxobl o cetu U, Tric. pyo.;

— IPUBEACHHBIE 3aTPATHI JIEKTPUUECKOUN CETH, ThIC. pyO.;

— MOTEPHU MOIIHOCTHU B JIMHUSAX U TpaHC(HOpMATOpax IIEKTPUIECKOM ce-
™, MBT;

— MOTEPHU DJIEKTPOIHEPTUU B JIMHUSIX U TpaHcopMaTopax 3JeKTpUye-
CcKou cetn, MBT'u;

— ToJloBasg moTpediiieMas BCEMH TOTPEOUTEISIMU DJICKTPOIHEPIus,
MBT"14,

n
W = Zl (PH6iTH6i )’
i=
— YACJIBbHEBIC KAIINTAJIbHBIC BIIOKCHU A, TBIC.pY6./(MBT'KM),

K K

' Pols
— ce0eCTOMMOCTh TepeIauu JICKTPOIHEPTUH, ThIC.py0./(MBT 1),
1
C. ==,
© W
— CTOMMOCTb IePEeIaud ICKTPOIHEPTHH, THIC.py0./(MBT 1),

=3
C=y
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3. OBIIME CBEJAEHMUSA OB DJIEKTPUYECKUX CETAX

[IponyckHast crnocobnocte BJI ycranaBnmuBaeTcss Ha OCHOBE pacyeTa
ANeKTpuYecKkoil cetu. CpellHre 3HAaYCHHS JAIbHOCTH MEPEAAYN M MPOITYyCKHOM
CIIOCOOHOCTH TIO JIUHUSAM dJIeKTponepenayn Hanpspkenuem 110...220 kB npu-
BeaeHbI B Ta0. 3.1.

Tabnuya 3.1. [IponyckHast cmocoOHOCTH TUHMM nekTponepenaqn 110...220 kB

Hanps- Cevenne [Iponycknas cnoco6nocTs BJI, MBT | [lyinna nuHuuM sekTpornepeaadn, KM
JKEHHe, dbass: 2| HATYPATB- | mpH l'IJ'IOTHOCTI;_I TOKa | MpeaenbHas | cpeaHss (MexXIy ABY-
kB ’ Hasi 0,9 A/mMm (KIIA=0,9) | msa cocenaumu [1C)
110 | 70...240 30 11...37 80 25
150 |150...300 60 31...63 250 20
220 |240...400 135 74...123 400 100

JIuaun snekTponepenaun cocrosaT u3 BJI OCHOBHOM M pacnpenenvresb-
Hoii cetn. BJI 0CHOBHO# ceTu 00ecTeunBaloT CBsI3b MEXKIY KPYIHBIMH 3JIEKTPO-
CTaHLIMSIMU U TIepelady MOIIHOCTH OT HUX B PallOHbI MOTPEOJICHHUS AIEKTPOIHEP-
run. BJI pacnipenenuTenbHON ceTh 00€CTIeunBaroT nepeiayy IeKTPOIHEPTUU OT
I1C ocHOBHOI CETH U 3IEKTPOCTAHLIUN K TOTPEOUTEISIM SIIEKTPOIHEPTUH.

IIpy OpoEeKTUPOBAHUU OCHOBHOM JJIEKTPUYECKOW CETHU IHEPTrOCUCTEM
PEKOMEHAYETCA:

— HaMmeydaThb JIMHUM 3JIEKTPOIEpelauyn 4epe3 KPYIHBIE y3JIbl HArpy3KH,
n30eraTh MPSIMBIX CBSI3E€U MEXKIY JEKTPOCTAHIUSIMU;

— MPOU3BOAUTH BBIOOP cXeMbl IpUcoeInHeHUs dnekTpocTaniuu u 11C k
OCHOBHOM CETH C YYETOM HAJIECKHOCTU INMHUTAHUS y3Ja DIEKTPUYECKOU CETU U
HEO0OXOIMMOCTH 00ECIIEUCHHS TpaH3uTa MOIITHOCTH 10 BJI;

— COOpPY’KaTh MEXK/y IBYMS Y3JIaMU CETH I10 OJTHOM Tpacce, Kak IpaBH-
70, He OoJiee NIBYX JIMHHM 3JIEKTpoIepeaaun ogHoro HanpspkeHus. [Ipu HeoO-
XOJUMOCTH JIOTIOJIHUTEIBHOTO YCUJICHHUS CETH CIEAYET paccMaTpuBaTh LIEJIe-
coo0pa3HOCTh coopykeHust BJI mo npyrum HampaBiieHUSM WM BBITOJTHEHHE
AJIEKTpoIepeaur Ha 00Jiee BBICOKOM HAIPSKEHUU.

IIpoexTupoBaHue paclpeneUTENBHON CETU DHEPrOCUCTEM OCYIIECTB-
JIIETCS C YYETOM CJIEAYIOLIETO:

— B pailoHax ¢ MaJibIM OXBaTOM TEPPUTOPUU CETSIMU MpU OJIMU3KUX 3HA-
YEHUSX TEXHUKO-DKOHOMUYECKHUX ITOKA3aTeNIed BAPUAHTOB PA3BUTHS CETH pe-
KOMEHJIyeTCsl OTAABaTh MPEANOUTeHUE coopyxkeHnto BJI o HOBeIM Tpaccam;
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— B KpYIHBIX TOPOJaxX U MPOMBIIUICHHBIX pallOHax ¢ OOJBIION KOHIICH-
TPUPOBAHHOW HArpy3KO# MO OJHOM Tpacce MOXKET MpPeayCMaTpUBAThCA CTPOU-
TEJILCTBO ABYX U OoJee BJI;

— npu npoxoxaeHuu BJI mo teppuTopur ropoaoB, MPOMBILUIEHHBIX
paiioHOB, Ha nmoAxoAax K snekrpocTaHiusaM [1C, B CTeCHEHHBIX YCIOBUSX, JeC-
HBIX MaccuBax u T. 1. BJI pekoMeH1yeTcst BBIMOMHATH Ha IBYXIEMTHBIX OMOpPax.
[Ipu »>TOM mMOJBECKa OJHOM LIETIHM PEKOMEHAYETCA B Ciyyae, KOrjaa HeoOXO.Iu-
MOCTb BBOJIa BTOPOM 1IENM BO3HHUKAET B CPOK OoJiee Tpex JIET MOocie BBOA Mep-
BOM, a TaK)K€ KOTJla OTKJIIOUEHHUE MEPBOM LIETIH Ha BPEMS ITPOBEACHUS padoT 1o
MOJIBECKE BTOPOU JOMyCTUMO MO YCJIOBHIM 3JIEKTpocHaOxkeHus. JlomyckaeTcs
No/IBECKa Ha oAHUX onopax BJI pa3HbIX Ki1acCOB HANPSKEHUN;

— npu nutanuu 11C ¢ norpedbuTensimMu nepBoil KaTeropuu NpUMEHEHHUE
IByX oAHouenHbIX BJI BMeCTO 01HOM ABYXLEMHON IOIMyCKaeTcs MpU HAIMYUU
000CHOBaHUH.

[Ipu pa3BuTHUU paclpeieNUTENbHbIX CEeTe OTIAEIbHBIX HOMHHAIBHBIX
HaMpsHKEHUH HE0OXOIUMO YUYUTHIBATH CIEAYIONINE PEKOMEHIAIINH.

Lpu nanpsaosicenuu cemu 220...330 xB:

— HCIOJB30BaTh B c€TH 0HO- U AByx1enHbie BJI 220...330 kB;

— npu nutanuu [IC no ogHouenHoit BJI ¢ 1ByXCTOPOHHMM NUTaHUEM
oOmiee unciio npoMexyTouHbix [1C He MTOKHO MpeBBIIATh TPEX, a JJIMHA Ta-
koit BJI, kak mpaBuiio, He AOJIKHO OBITH OoJbIIe 250 KM;

— NpUcOeIuHATh K AByxuenHo BJI 220 kB ¢ 1ByXCTOPOHHUM MUTaHHU-
eM 10 1Aty npoMexxyTounbix [IC. IIpu atom npucoennnenue I11C pexomenay-
€TCsl IPUHUMATD 10 CXEME «MOCTUK» WM OJIOUHOM cxeme (OT OJTHOM WJU JBYX
BJI 220 xB);

— npoektupoBath cetb 220...330 kB BHemHero 5s1eKTpocHaOKeHUs
KPYIHBIX U KPYMHEUIIUX TOPOJIOB C HCIOJIb30BAHMEM NPHUHIIMIA KOJbIEBON
KoH(purypamuu. B cucreme 31neKTpocHaOKEHUS TAKUX TOPOJIOB PEKOMEH 1yeTCs
npeaycMaTpuBaTh coopyxxkeHue He menee aByx 1IC 220...330 kB, yepe3 koto-
pbI€ OCYIIECTBISIETCS CBSI3b C CEThIO PHEProcucTeMsbl, a nutatomue BJI peko-
MEHyeTCsl TIPOKJIaJIbIBATh IO pPa3HbIM TpaccaMm. [lpu mpucoeamHeHUu cetu
KPYIHBIX ¥ KPYIHEWUIINX TOpOJOB K IHEProCUCTEME PEKOMEHIyeTcsl obecre-
YUBaThb MUHUMAaJbHBIE TPAH3UTHBIE MEPETOKH MOIIHOCTU Yepe3 TOPOJCKYIO
ceTb. OOIIIEE KOJIMYECTBO U MPOMYCKHASI CIIOCOOHOCTD JIMHUM, CBS3BIBAIOIINX
CETH TaKMX TOPOJIOB C PHEPTOCUCTEMOM, PEKOMEHIYETCs BHIOUPATh C y4EeTOM
oOecrieueHrss MUTAaHUSI TOPOJCKUX TOTpeOUTENe 0e3 OorpaHWYeHUN MpPU OT-
KJIFOUeHUU AByxuennon nuratomend BJI 220 kB;
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— BBITIOJIHATH, Kak mpaBuiio, [1C 220...330 kB aByxtpanchopmaTop-
HbIMU. YcraHoBka Ha IIC omHoro tpancdopmaropa IONMYCKaeTCs BPEMEHHO
pu 00eCreYeHUr Pe3ePBUPOBAHUS TOTPEOUTETIEH.

IIpu nanpsorcenuu cemu 110 kB:

— HE JIOIYCKaTh COOPYXEHUSI HOBBIX MpoTskeHHbIX BJI 110 kB mapan-
nenbHOo cymecTByronmM BJI 220 kB;

— WCIIOJIB30BaTh B KadecTBE MCTOYHHMKOB nutanus cetn 110 kB IIC
220...330/110 kB, nMmeromnue He3aBUCUMBIE MUTAIONME TUHNN, 1 UHEI 110 kB
AJICKTPOCTAHIINN;

— obecneunBaTh IByXcTopoHHee nutanue [1C, mpucoeInHEeHHbIX K OJI-
norermHor BJI 110 kB. Jlnuna Takoi BJI, kak npaBwmio, He H0KHA OBITH Ooiee
120 kM, a KOJIMYECTBO MpHUCOeANHsIEMbIX poMexkyTouHbiX [IC — Gonee Tpex.
[Ipucoenunenne k takor BJI nByxTpanchopmatopubix [IC pekoMeHnayeTcs mno
cxeme «MocTuk». IIpu ognorpanchopmartopuoit 1IC (mepBriil 3Tanm pazBUTHS
neyxtpancopmaropnoi 11C) mpucoeauHeHue K JUHUU OCYUIECTBISETCA IO
omounoit cxeme. Jlomyckaercs mpucoeaunenne [1C kK oqHOLETTHON TYHHUKOBOM
BJI 110 kB TosbKO Ha MEpBOM dTane pa3BUTHs ceTh. [Ipu 3TOM pesepBUpoOBa-
HUE OTBETCTBEHHBIX MOTpeOUTENeH JOMKHO OBITh 00ECTEUEHO MO CETH BTO-
PUYHOTO HAIPSKEHUS;

— OCYUIECTBIIATh NPUMEHEHHUE ABYXUENHbIX BJI ¢ AByXCTOpOHHUM TH-
TaHUEM B CHCTEMaX 3JIEKTPOCHAOKEHHUSI KPYIIHBIX TOPOJOB, a TAKXKE B CXemax
BHEILIHETO 3JIEKTPOCHAOKEHUSI MOTpeOUTeNell TPAHCIOPTHBIX CUCTEM (3JIEK-
TpU(ULUPOBAHHBIE YYACTKU >KEJIE3HBIX JOPOr, MPOAYKTONPOBOAOB U T.II.).
K takum BJI pexomenayeTcs mpucoeguHeHne He 00jiee MATH TPOMEKYTOUHBIX
[1C, ¢ uepenoBanuem I1C o cxeme «MOCTUK» U OJIOYHOM cXeMe;

— NPUMEHATH JBYXIENHbIE TynuKoBble BJI B cxeMax anekTpocHaOxeHus
KPYHHBIX TOPOJIOB, IPOMY3JIOB, MPOMBILIUICHHBIX NPEINPUATHI U T. M. C MPUCO-
equaeHneM K Takoi BJI mo asyx I1C 110 kB. IIpu 3ToM moTpebuteny nepBoii Ka-
teropuu Takux [1C n0omKHBI pe3epBUPOBATHCA 110 CETU BTOPUYHOTO HAITPSIKCHMUSL.
K aBym oniHo1enIHBIM TynuKoBbIM BJI MoxkeT ObITh pucoeanneHo 1o tpex [1C.

IIpu nanpsowcenuu cemu 35 kB:

— HE JIONYCKaTh COOPYXEHUs HOBBIX MpoTshkeHHbIX BJI 35 kB mapai-
nensHO cymectByronuM BJI 110 kB u He coopyxate HOBbIE BJI 35 kB mporsi-
’KEHHOCTBIO CBBIIIEC 80 KM;

— OIICHUBAThH 11€JIeCO00pa3HOCTh coopyskeHust HoBbIX BJI 35 kB B rada-
purax 110 kB;

— paccMaTpuBaTh BO3MOXKHOCTh IepeBoja cymectByromux BJI 35 kB
Ha Hanpspkenue 110 kB;
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— HCIIOJIB30BaTh NPEUMYILECTBEHHO ojHouenubie BJI 35 kB ¢ nurtanu-
eM oT pa3ubix [1C 110...220 kB wnu pa3ubix cexuumii (cuctem muH) oaHoit 11C.

Tpacca BJI BeiOupaetcst o BO3MOXKXHOCTH KpaTyalileld ¢ y4eToM yCIIo-
BUM OTUYXACHUS 3€MJIM, BBIPYOKHM MPOCEK, KOMIUIEKCHOTO HCHOJIb30BaHUS
OXpaHHOM 30HBI U MPUOJIMKEHHUS K 10poraM u cyiiectByromum BJL.

[IpotskenHOCTh HaMeuaeMbIX BJI mpu oTCyTCTBUM O0Jiee TOUHBIX JIaH-
HBIX MOXeT ObITh npuHsTa Ha 20...25 % Oomnbiie BO3AyIIHON NpsMOM (00Jb-
1iee 3HAYEHUE OTHOCUTCS K TEPPUTOPHUSAM C BBICOKOW IUIOTHOCTBIO 3aCTPOMKH,
Pa3BUTOM CETBHIO JOPOT U MHKEHEPHBIX KOMMYHHUKAIM, HHTCHCUBHOM XO35M-
CTBEHHOM J€ATEIbHOCTHIO). B pailloHax ropoCKON U MPOMBILIJIEHHON 3aCTPOM-
KM, a TAK)KE B IPYTUX CIOXKHBIX ciiydasx JuHy BJI cnexyer npuHumars ¢ yue-
TOM KOHKPETHBIX YCIIOBUM.

BOnu3u npomsblnieHHbIX npeanpuatuil Tpaccel BJI, kak npasuiio, pac-
M0JIaraloTCsl BHE 30H ACHCTBUS BeTpa MpeoOJafarollero HampaBiIeHUsi OT UC-
TOYHUKOB 3arps3HEHUS.

Ha >xene300eTOHHBIX omopax coopykaroTcs apyxuemnabie BJI 1o 220 kB
BKJIFOUHUTENIBHO. B ycloBuUsX, Korja ocTaBKa »KeJae300€TOHHBIX OMOp Ia Tpac-
cy BJI 3atpyaHeHna, peKOMEHYETCsl UCIIOIb30BATh METAJUIMYECKUE OITOPHI.

Ha BJI manpspkenuem 35 kB U Bblllle peKOMEHAYETCS IPUMEHATH CTaJle-
QIFOMUHEBBIE TTPOBOJA. Vcob30BaHME AIFOMUHUEBBIX IPOBOAOB U MPOBOJOB
U3 AIIOMUHHUEBOrO CIllaBa 00OCHOBBbIBaeTCs pacueramu. Ha Gonpumimx nepexo-
JlaX 4epe3 BOJHbBIC MPOCTPAHCTBA (YLIENbs) TPU HAIMYUU TEXHUUECKOU LEJIECO-
00pa3HOCTH B KaU€CTBE MIPOBOJIOB MOTYT IIPUMEHSTHCS CTAIbHBIC KaHATHI.

Obo3HaueHuss Mapox nposooos o BJI snekmponepedauu.

[IpoBOJ CKPYUEHHBIN U3 ATFOMUHUEBBIX IIPOBOJIOK ...eeeeeirrireeiinreeaessnneeeesnnns A
[TpoBOa M3 aMFOMUHUEBBIX NPOBOJIOK M CTAJTBHOTO CEPACYHUKA .......evveeens AC
IIpoBox Mapku AC, y KOTOPOIro CTaJIbHON CEpAECUYHUK MOKPBIT CMas3-
KOW MOBBIIIEHHON TEIUIOCTOMKOCTHA U U30JIMPOBAHHOM INIEHKOM .............. ACK
[IpoBoa, CKpyYEHHBIH M3 MPOBOJOK HETEPMOOOPAOOTAHHOIO alto-
MUHHUEBOTO CITABA. ...1tvvttteeessssusssssssssssssssssssssssssssessssassssssssessssessssssssnssssessees AH
[IpoBoja, CKpy4YeHHBIH W3 MPOBOJOK TEPMOOOPaAOOTAHHOTO ATHOMU-
1305 (5310 WO I 1 0) € ) T PO PPP TR PPUPPRRPPRRI AKX
CraneamomuneBblii ipoBog mMapku ACK, y KOTOpOro MeXmpoBo-
JIOYHOE ITPOCTPAHCTBO 3AMOIHEHO CMAZKOM ..ccvvviiiiiiie i ACKII
CraneamomuneBslii mposog Mapku ACK, y KOTOporo mexmpoBo-
JIOYHOE MPOCTPAHCTBO 3AMOTHEHO CMABKOM ....vvvvvirieeessiiiiiirieieeeee e s s ACKC

Cpok city>k0bl aTIOMUHHEBBIX U MEAHBIX MPOBOJOB COCTaBIAET 45 JeT,
npoBoaoB Mapku AX u AH — 25 ner.

B nocnennue roner Ha BJI 6-10-35 kB momyumnu pacnpocTpaHeHue
camoHecyiue n3onupobanubie poBoaa (CHUII). IlocnenHsss KOHCTPYKIUs Ta-
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koro mpoBojga — CHUII-3. DTO OJHOXKWIBbHBIA CaMOHECYIIUMH TPOBOJ C 3a-
IMIUTHBIM TOKpPOBOM. JKHila BBINOJHEHA U3 AJIIOMHUHHEBOTO CIUIaBa BBICOKOW
MPOYHOCTH WIIH U3 CTAJICATFOMUHUSI.

PacueTHble HaHHBIE CTalCaTIOMUHEBBIX, AIFOMUHHUEBBIX U MIPOBOJIOB U3
AIIOMUHUEBBIX CIUIABOB MpUBEACHBI B Ta0d. 3.2 u 3.3.

Tabauya 3.2. PacueTHble NaHHBIE CTalleallOMUHEBBIX MpoBoaoB Mapok AC, ACK
(I'OCT 839-80)

AJroMUHMEBAS
Homunans- 4ACTH IPOBOZA Pacuernbie nanHbIe pOBOAA
HOE ceue- 2
Hue, mv? | Uncio Jinaverp Conporusne- | Jua- |Ceuenue, MM~ [OTHOILICHUE V nebias
(amomn- | mpoBo- | mposo- HH€ OCTOAH- | METp | CEUYCHUS Macea,
HUM / CTaldb)| JIOK | JIOK, MM HOMY TOKY HPH TIPOBO™ iy | CTAIE | TOMI KI/KM
’ 20 °C, OM/kM | 1a, MM HHM / CTalb,
35/6,2 2,8 0,777 8,4 36,9 | 6,15 148
50/8 5 3,2 0,595 9,6 | 48,2 |8,04 5 195
70/11 3,8 0,422 11,4 68 I1,3 276
95/16 4,5 0,301 135 | 954 | 15,9 385
120/19* 26 2,4 0,244 15,2 118 |18,8 6,25 471
150/24* 26 2,7 0,204 17,1 148 | 24,2 6,14 599
185/29* 26 2,98 0,159 18,8 | 181 | 29 6,24 728
185/43 30 2,8 0,156 19,6 185 |43,1 4,29 846
240/32 24 3,6 0,118 21,6 244 | 31,7 7,71 921
240/39* 26 3,4 0,122 21,6 236 | 38,6 6,11 952
240/56 30 3,2 0,120 22,4 241 | 56,3 4,29 1106
300/39 24 4 0,096 24,0 301 | 38,6 7,31 1132

*TIpoBoa mapku ACK u3roraBiuBaeTcst 1151 yKa3aHHbBIX CEUCHHI.

Tabnuya 3.3. PacueTHble JaHHbIE ATIOMUHUEBBIX NMPOBOJOB Mapku A U MPOBOJAOB U3
amomuHKeBoro ciiaBa mapok AH, AXK (ITOCT 839-80)

o Howmu- PacueTHble TaHHBIE TPOBOJA
OMHHaHLHOge Yucno HAJIbHBIN
CeUeHHEe, MM 1pOBo- maverp | Cedenme Huametp| Comnportusienue |YnenbHas Macca
(amomuHmit / 2 |IpoBOAa, [IOCTOSTHHOMY TOKY| IPOBO/A, KI/KM
JIOK, IIT. | MPOBOJIOK, MM o
CTaJb) VM MM |1pu 20 °C, Om/km | (0e3 cma3kn)
A:
50 7 3 49,5 9 0,558 135
70 7 3,55 69,3 10,7 0,42 189
95 7 4,1 92,4 12,3 0,315 252
120 19 2,8 117,0 14 0,251 321
150 19 3,15 148,0 15,8 0,197 406
185 19 3,5 182,5 17,5 0,161 502
240 19 4 238,7 20 0,123 655
300 37 3,15 288,3 22,1 0,102 794
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Okonyaunue Tadm. 3.3

H Homu- PacueTrHble naHHBIC IPOBOJIA
OMHHaﬂBHOge Yucno HaJILHBIA
CEYCHHUE, MM 1pOBo- amerp  |Ceuerme Huamerp| ComnpotuBienue |YaenbHas Macca
(amromMuHMIA/ 2 |IpoOBOJA, [IOCTOSSHHOMY TOKY| IPOBOJIA, KI/KM
JOK, IIT. | TPOBOJIOK, MM o
CTaJjb) . MM |1pu 20 °C, Om/km | (0e3 cma3kn)
AH:
50 Il 3 49,5 9 0,624 135
120 19 2,8 117,0 14 0,266 321
150 19 3,15 148,0 15,8 0,211 406
185 19 3,5 182,3 17,5 0,171 502
AXK:
50 7 3 49,5 9 0,676 L35
120 19 2,8 117,0 14 0,288 321
150 19 3,15 148,0 15,8 0,229 406
185 19 3,5 1X2,3 17,5 0,185 502

Pacuetnbie nanubie BJI 35 kB u BbIle cO cTanecalrOMHUHUEBBIMU TIPO-
BOJIaMH MpUBEEHBI B Ta0a. 3.4 u 3.5.

Tabnuya 3.4. Pacuetnsie ganusie BJI 35...150 kB co craneantoMMHUEBBIMU TPOBOIAMH

HoMUHAIBHOE o, 150 xB 110 kB 35xB
CeueHue, MM (amo- | OM/kM, TIpu Xo, bo- 1076, Xo, bo- 1076, Xo,

MUHHA/CTAJIb ) 20 °C OM/kM CMm/KM Om/kM CMm/kMm OM/KkMm

70/11 0,422 - - 0,444 2,547 0,432

95/16 0,301 - 0,434 2,611 0,421

120/19 0,244 0,441 2,565 0,427 2,658 0,414

150/24 0,204 0,434 2,611 0,420 2,707 0,406
185/29 0,159 0,429 2,645 0,413 2,747 -
240/32 0,118 0,420 2,702 0,405 2,808 -

IIpumeuanue. 3apsaHas MOIIHOCTh D, moxcuyMTaHa Mo CpeAHEIKCILTyaTallMOH-
HOMY Hanpspkenuto 1,05 U,

Tabnuya 3.5. Pacuetnsie ganusie BJI 220 kB co craneantoMrUHIUEBBIMU TPOBOIAMH

HomunansHOE 220 xB
CeUCHIE. MM Yucno npoBo10B ro, OM/KM,
(aH}oMHHHIT;/ CTab) B (pase, m. npu 20 °C Xo, OM/kM | Do 107°, Cv/xm
1 0,1180 0,435 2,604
240/32 2 0,0590 - -
240/56 5 0,0240 - -
1 0,0960 0,429 2,645
300/39 5 0.0480 - :
300/48 8 0,0123 - -
3 0,330 - B
300/66 5 0,0200 -
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OcHoéHble munvl u Mapku Kabenetl.

MacJ/ioHano/ITHEHHbIEe

[TpokIagBIBAEMBIE B TPYOOTIPOBOIC ...vvvveervrererrvreesirreessreeesnnnes T
[II1aHT U3 MTOAMBUHUIXJIOPUTHOTO TUIACTUKATA ...vvveeeiiveenesns B
To ke, C YCHUIICHHBIM 3AIUTHBIM CIIOEM ...ceeruvvreaireeesnreresnnesss By
ITOKPOB aCHATBTHPOBAHHBIM ...veeevvveeeirieesiieeesireessiseessnseessnnns A
To xe, OpOHUPOBAHHBINA KPYTIBIMU IPOBOJIOKAMH.......ccvvveese K
(@15707 (0150102702 010 (0 :7: 0 (T C

To ke, amroMUHHEBAs, ATIOMHHUEBAS TOQPUPOBAHHAS .......... A, Ar
JIABIICHUE MACTIA HUBKOEC ..vvvvvvrrrrrrrrrrrrrrsrssssssssssssssssssssssssnssnnees H
TO K, BBICOKOR ...vvvvvvriieeessssiiiiirnreeeeeeessssssssssnressssssssssssssnssneeens B/
MacIOHanmOTHEHHBIN (C METHOM JKHITOM v.vvvvvvvvveeessisiveneessnnnnns M

C OymaxxHOM n30Jsi0Meld U BA3KOH MPONMUTKOM

Y COBEPIIEHCTBOBAHHBIM . ...cceivviiiiiriieiirie e Y
be3 HAPYKHOTO TTIOKPOBA ...coviiviiiiiiee e e et e e e e e e r
THIT TTIOKPOBA......etviiiiiiiee e ettt e e e e e e e s eas b, ba, b2n, bu, I1x,
K, OB, IITIC
OO00ITOUKA CBAHIIOBAS ..cvvvvvennseeeerrerrsssissssesessssssssssnsssesssssessnnns C
BRI IR 110717007 5) : T U QO A
N301MPOBAHHBIC FKHITBI COBMECTHO .....vvvveeeesnireeeessnnneeeesannneeas -
oI ST 3 01 (53105 5 (0 F TR O
D3 870 C: I (=31 0 < 125 TR SRR RRRTRT —
BRI IR0 10)Y 17007 5) T L SR A
M30IISAIMSA OOBIKHOBEHHAS ..vvvvvvvvvrrrrrrrrrsrssssssssssssssssssssssssessesees -
To e, IPONMUTAHHASI HECTEKAIOIUM COCTABOM .....ovvvernirnnnsnns 11

C m1acTMaccoBoOii H30aaIHuen

[InaHr U3 MONMBUHUIXJIOPUIHOTO TUIACTUKATA ...vvverevereiienens 1B
be3 HAPYKHOTO TTOKPOBA «...cvvveeiiiirieeeisiniie e r
BPOHUPOBAHHBIM ..ot b6

O0osouka U3 NOJIMATUIIEHA, CAMO3aTYXAIOIIEro U ByJIKaHU-
3UPOBAHHOIO MOJIUAITUIIEHA, TOJUBUHUIXIOPUIHOTO

10 8) €=Ton 370 T B 0 0) V07 1504 6 QO PP I1, Ilc, I1B, B, A
B Q2 R TR (31 05 12T SO -
TO JKE, ATTIOMIHHIEBASL ...cvvviivvniiiriiiiiieieiisessinsersseersssersessnnnns A

B Hacrosiniee BpeMsi IPUMEHSAIOT, KaK MPaBWIIO, KaOelu ¢ altOMUHUE-
BBIMU KUJIAMU B aJTIOMUHHEBOM oOosiouke. [Ipumenenue kabeneii ¢ MeTHBIMU
xunamu TpelyeT crnennanibHoro ooocHoBanus. [ns KJI, npoknaasiBaeMbix B
3emiie U BOJIe, MPUMEHSIOT OpoHHpOBaHHbIEe kabenu. [IpumeHeHnue kabenen B
CBUHIIOBOM 000JIOUKE MpeTyCMaTPUBACTCS JIsl TMPOKIIAIKK TTOABOIHBIX JTMHUH,
B I1IaXTaX, OMACHBIX IO ra3y U MbUIH, AJI1 IPOKIAIKH B 0CO00 OMAaCHBIX KOPPO-
3MOHHBIX cpefiaXx. B ocTanbHBIX ciydasx HpU HEBO3MOKHOCTH HCHOJIb30BAaTh
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Ka0€elIi B AJIFIOMUHHEBBIX WM ILIACTMACCOBBIX 000JI0UKAX MX 3aMEHA Ha Kadenu

B CBUHIIOBBIX 000J10YKax Tpe6yeT CIiIcouaJbHOT'O 000CHOBaHUS.

B nocnemaue roapl B ceTx 3apyOeKHBIX SHEPTOCHCTEM MOJTYUHITH IITH-
pPOKOE pacnpocTpaHeHHe Kadenu ¢ U30JSIIHMeH U3 CIIUTOrO MOJHITHIICHA (POC-
cuiickoe ooo3nauenue CI1D, anrnuiickoe — XLPE).

OcHoBHBIE TocTONHCTBA Kabenen co CIID-nu3omsmei:
— M3rOTaBIIMBAIOTCA Ha Hanpsikenue 10 500 kB;
— CpOK cIy>kObI Kabenei coctapiseT He MeHee 30 JeT;

— MPOITYCKHAs CIIOCOOHOCTh B 3aBUCUMOCTH OT YCJIOBUW MPOKJIAJKU Ha
15...30 % BbImIe, 4em y kabemnei ¢ OyMaXHOW WIIM MacCJIOHAITOJIHEHHONW U30JI5-
nuen, T.K. kabenu co ClID-u3onsaumein paccyuTaHbl Ha JUIMTENbHYIO paloTy.
[Tpu temneparype xuiabl 90 °C ux OyMakHO-MaCISHBIE aHAJOTHU JOMYCKAlOT

Harpes a0 70 °C;

— OTBEYAIOT DKOJIOTUYECKUM TPEOOBAHUSIM;
— MPOKJIAJIKA U MOHTaX MEHBIIE 3aBUCIT OT MOTOJbl U MOTYT MPOBO-
IUThCA axe npu temneparype —20 °C;
— 3HAYUTEIHHO JCIIEBIIC U MPOIIE CTAHOBATCS 00CITyKHBAaHUE U PEMOHT
IIPA MEXAHUYECKUX MOBPEKICHUSX, CYIIECTBEHHO JIETYE BBIMOIHSIIOTCS IPO-
KJIaJIka U MOHTaX COCJUHUTEIIbHBIX MY(PT U KOHLEBBIX 3aJ€JOK B IMOJEBBIX

YCIJIOBHUSIX.

MaxkcumainbHass BO3MOXHAasi Pa3HOCTh YPOBHEU B MACJIOHAIIOJIHEHHBIX

KJI Huskoro maBienud cocrasirsieT 20...25 M.

[Ipu npokiajike HECKOJIBKUX Kabeneil B 3eMiie, a Takxke B TpyOax mpo-
JOJDKUTEIBHO JIOMYCTUMBIE MOIHOCTH (TOKH) JOJKHBI OBITh YMEHBIIEHBI Y-

TEM BBEJICHUSI COOTBETCTBYIOINX KOA(duiueHTosB (tadi. 3.6).

Tabnuya 3.6. IlonpaBounbie K0Ah(GUIMEHTHI HAa KOJIMYECTBO paboTaronux kKabenei, Jie-

JKaIlUX PSAJIOM B 3€MIIE

Paccrosnue mexny ocsamu
KabeJel, MM

3HavyeHne K03 PUIMeHTa CHUKEHUS IPOIOJKUTENBHO JIOIYCTH-
MOT'0 TOKa TP KOJIMYECTBE Kabenen

1 2 3 4 5 6
100 1,0 0,84 0,72 0,68 0,64 0,61
200 1,0 0,88 0,79 0,74 0,70 0,68
300 1,0 0,90 0,82 0,77 0,74 0,72

Jlist xabeneid, TPOJIOKEHHBIX B 3eMJIE, MPOJOKUTEIBHO JIOMYyCTUMBIC
MOIIIHOCTU (TOKM) MPHUHATHI U3 pacyera, uYToO yAEJIbHOE TEIJIOBOE COMPOTHUB-

jaeHue 3emuu cocrasisger 1,2 m-K/BT.

[Tapametpsl kabeneit 10 kB ¢ uzomsueit uz CIID u GymaxxkHoU HU30715-
IMel mpuBeaeHbI B Taba. 3.7, 3.8.
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Tabauya 3.7. Texandeckue xapakrepuctuku CIID-kabens nanpsokenuem 10 kB

XapakTepuCTUKHU Ceucnne

50 | 70 | 95 | 120 | 150 | 185 | 240 | 300

TommmHaa U301 H, MM 40 | 40 | 40| 40 | 40 | 40 | 40 | 4,0

TonmnuHa 000JI0OYKH, MM 25125125125 (25|25 (25| 25

Buemnnii guamerp, MM 28 |29,7| 31 | 33 | 34 | 36 | 38 | 40
Macca npu6., KI/KM:

AIIIOMUHUEBAs KUJIA 725 | 825 | 935 | 1040 | 1230|1370 | 1575 | 3795

MeHas Kuja 1020 | 1260 | 1540 | 1800 | 2175 | 2530 | 3100 | 3730

MuHuMaIbHBIA pagnyc U3ruoda, cM 42 | 45 | 47 | 50 | 51 | 54 | 57 | 60

Jomyctumbie ycumnus TsokeHust, KH:

aJIIOMMHHEBAas XKUjIa 15121 1285]|360]|450]|555]|720]9,00
MeIHas KIia 25| 35 1475|600 | 750|925 12,0 15,0

CrpourenbHas IJIMHA TOCTABKU, M 2500 | 2500 | 2000 | 1800 | 1800 | 1600 | 1400 | 1200

JmATenbHbIN JOMYCTUMBINA TOK B 3€M-

ie, A:
[IPU MPOKJIIAJIKE «TPEYTOJIbHUKOM:
AJIIOMMHMEBAS JKUJIa 170 | 210 | 250 | 280 | 320 | 360 | 415 | 475
MEIHas Kuaa 220 | 270 | 320 | 360 | 410 | 460 | 530 | 600
IIPU MPOKJIAJIKE B IUNIOCKOCTH:
aJIIOMMHHEBas KUjia 175 | 215 | 260 | 295 | 330 | 375 | 440 | 495
MeEIHas Kuia 230 | 280 | 335 | 380 | 430 | 485 | 560 | 640
JImuTenbHbIM TONyCTUMBIN TOK Ha
BO3AyXE, A:
MIPU MPOKJIAJIKE «TPEYTOIBHUKOM):
aJIlOMMHMEBAs JKUJ1a 185 | 235 | 285 | 330 | 370 | 425 | 505 | 580
MEJIHas JKuja 245 | 300 | 370 | 425 | 475 | 545 | 645 | 740
[pU MPOKJIAJIKE B BO3yXE
aJTIOMHMHHEBAs KHUJIa 225 | 230 | 340 | 390 | 440 | 505 | 595 | 680
MEJIHas Kuaa 290 | 360 | 435 | 500 | 560 | 635 | 745 | 845

Tabnuya 3.8. PacueTHble faHHbIE Kabenel ¢ OyMmakHOM u3onsauuen (Ha 1 km)

Ceuenue xu- ro, OM 6 xB 10 kB 20 xB
JTBI, MM? Mens | Amromunmii | xo, OM |bg, kBap | xo, OM | by, kBap | xo, OM | b, kBap

10 1,84 3,10 0,110 2,3 — — — —

16 1,15 1,94 0,102 2,6 0,113 5,9 - -

25 0,74 1,24 0,091 471 0,099 8,6 0,135 24,8
35 0,52 0,89 0,087 4,6 0,095 10,7 0,129 27,6
50 0,37 0,62 0,083 5,2 0,090 11,7 0,119 31,8
70 0,26 0,443 0,08 6,6 0,086 13,5 0,116 35,9
95 0,194 0,326 0,078 8,7 0,083 15,6 0,110 40,0
120 0,153 0,258 0,076 9,5 0,081 16,9 0,107 42,8
150 0,122 0,206 0,074 10,4 0,079 18,3 0,104 47,0
185 0,099 0,167 0,073 11,7 0,077 20,0 0,101 51,0
240 0,77 0,129 0,071 13,0 0,075 21,5 0,098 52,8
300 0,061 0,103 — — - — 0.095 57,6
400 0,046 0,077 — — - - 0,092 64,0
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Cxembl coenmnHEeHUsT 0OMOTOK Tpex(dazHoro Tpanchopmaropa o003Ha-
4aioT B BUJE APOOU, B YUCIUTEIE KOTOPOH CTaBAT 0003HAYEHUE CXEMBbI COEIH-
HeHus oomotrku BH, a B 3Hamenarene — oomorku HH. Ilpu Hanuuuu tpetheit
oomotrkn CH o6o3Hauenune cxembl coeguHeHusi oomorkn CH pacnonarator
MeX Ty 0003HaYCHUAMH cXeM coeauHennus oomorok BH u HH.

Obo3Hauenus munog Culio8blx mpaHcpopmamopos

ABTOTPAHCPDOPMATOP .vveevvvieiirieesiteeessiieesireesssbeesssseeesseessnsseesssreeesseessnsnes A
Yucno ¢as:
TPEXMABHBIM ...ttt T
(00103 (01117233 120 1 S PP P RSP PRI O
C paCHICTITICHHOM OOMOTEKOM ...eeuvvieeiiieesiiiiesiniesiteeesiteeesneeessnseessnneeesnneeas P
OxnaxneHue:
€CTECTBEHHOE BO3BIYIITHOE .....uvveessreeenneeesssneesnnesesnnesssnnneesannesssnnesesnnns C
€CTECTBEHHOE MACIISTHOR ...vveeuvreeassreeasnneeessnneesasneeesnnesssnnneessnnesssnnesesnnes M
MACIISTHOE C JIYTBEM ...uvvviiiiiiiriiessisitinnesssrassssssssassssssnssssssssnssnssssssnnas Ji|
MACJISTHOE C AYTHEM U NPUHYAUTEIbHON UPKYISALIHAEH Macha .......... JLI
MAacCJsIHO-BOASTHOE C €CTECTBEHHON HUPKYISLUEH MACIA........cvveee.. MB
MAaCJISTHO-BOASHOE C MPUHYAUTENBHON HUPKYISIIAECH MACHA ............. MBI
TPEXOOMOTOUHBIM ...ttt T

Bun nepexiitoueHus OTBETBICHUM:
BBHITIOJTHCHUE OJTHON M3 OOMOTOK C yCTPONHCTBOM PETyIHPOBAHUSA !

101 HAarpy3KOH (PTTH) ..ocvvvviiiiiiiiic e H
TO ke, ¢ aBTOMATHUYECKUM PITH ..., AH
OCOOeHHOCTh UCTIOTHEHUS:
L0020 0] o) ¢ (0P I
200002000 05) 805 (0 1= URR TR 3
YCOBEPILICHCTBOBAHHOE ....uvvriiiiieesiiiiinirseiiasessssssssnnrssssssssssssssssnnssseses Y
JUIsE SNEKTPUPUKAIIUAN HKEITCZHBIX IOPOT -.vnvveenreeaneressreessreesineesseeanseesneenns K(O)
JIJ1s1 COOCTBEHHBIX HYHKI SJEKTPOCTAHIIMM . ...eeivvviiiriesiriesiri e C

Obo3Hauenuss munog pe2yiupo8oyHbIX MpPaHcEHOPMamopos.
[TocnenoBaTenbHbIN peryaupoBOYHbINA TpaHcHopMaTop

(TPAHCHOPMATOPHBIN ATPETAT) .v..vvveervereeneeseesieeseestesseeseeseesseeseeseessesseeseesnes BP
JIMHEVHBIN PETYITUPOBOUHBIM .....vvveieeiirreeessssineeeesssnneeesannneeesssnnneeeessnnneees JI
TPEXPABTHBIH ... nn e T
OxnaxaeHue MaciasiHOE C IYThbeM U €CTECTBEHHOUW UPKYIAILUEH

1Y 10 b PR PPPPPPT Ji
PerynupoBaHMe MO HATPY3KOM ....oovviviiiiiiiiiiiiii st H
TTOMEPEUHOE PETYIMPOBAHHUE ......evvvieiiniriiies it IT
VICTIOJTHEHUE TPOBOYIIOPHOE ...ttt r

C YCWJICHHBIM BBOJIOM (JIJISI HOBBIX KOHCTPYKITHI) ..vvovvvervveveeveenveaneenns v
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B Ha3Banuu HOBBIX TpaHcPopMaTropoB OykBa ' omyckaercs, Tak Kak BCe
OHM UCIIOJNHSIOTCA Tpo3oynopHbiMu. HexoTopwie Tpanchopmatopel 35 kB B
0003HaYEHNN UMEIOT OYKBY A, 03HAYAIOIIYI0 U3TOTOBJICHHUE OOMOTKHU U3 ajio-
MUHHSL.

[TapamiensHoit paboOTON JBYX WM HECKOJBKUX TpaHCHOPMATOPOB
Ha3bIBaeTCsl paboTa MpH MapauieIbHOM COSAMHEHUH HE MEHEE 4YeM JIBYX OC-
HOBHBIX OOMOTOK OJIHOTO M3 HUX C TaKHM K€ YHCIIOM OCHOBHBIX OOMOTOK JIPY-
roro Tpancopmaropa (Ipyrux TpaHchopmMaTopoB).

B nensix mpaBWJIBHOTO pacmnpeneieHus Harpy3Ku MEXKIy MapaielbHO
paboTaromumMu  TpaHchopMaTOpaMu MPOMOPIHUOHATHPHO WX HOMHHAIBHBIM
MOIIIHOCTSM TMapajuiefbHas paboTa ABYXOOMOTOYHBIX TpaHCPOPMATOPOB pe-
KOMEHJTyeTCsl JJI CITy4aeB:

— PaBEHCTBAa HOMUHAJIbHBIX IEPBUYHBIX U BTOPUYHBIX HAMPSKEHUH (10-
yCKaeTcs pa3HOCTh Ko3(ppuumeHToB Tpanchopmanuu He donee +0,5 %);

— TOKJECTBEHHOCTH TPYII COEIUHEHHS] OOMOTOK;

— paBeHcTBa HanpspkeHuil K3 (momyckaercst OTKIOHEHHE He OoJiee yeM
Ha +10 % cpenHell BETUYUHBI).

[Ipu HEcoOMIOeHNN TIEPBOTO U BTOPOTO YCJIOBUM B OOMOTKax TpaHC-
(dbopMaTOpOB BO3HUKAIOT YPABHUTEIbHBIE TOKH, KOTOPBIE B OTACIBHBIX CIy4a-
X, 0COOEHHO MPU HECOBIAJICHUHU TPYIII, MOTYT JOCTUTHYTH U J1a’K€ MPEBBICUTH
3HaueHust Toka nonHoro K3. HecoOmioneHue Tperbero ycioBUs NMPUBOIUT K
TOMY, 4TO OOILIasi Harpy3Kka pacrpeaensercss Mexay TpaHchopmaTopaMH He-
IPOMOPIMOHAIIBHO UX HOMUHAJILHBIM MOUTHOCTSIM. PekomeHayercs, 4To0bl OT-
HOITIICHHE HOMHUHAJIbHBIX MOIIHOCTEH TMapajuiesIbHO paboTaromux TpaHchopma-
TOPOB HE MpeBbIano 3:1.

TpanchopMaTopsl ¢ paciemICHHBIMH 0OMOTKaMH — TpaHC(HOPMaTOPHI,
y KOTOPBIX OJHA U3 OOMOTOK pa3fesieTcsl Ha JABE UK OO0JIbIlIee YHUCIIO rajibBa-
HUYECKU HE CBSI3aHHBIX YaCTeH, CyMMapHasi HOMUHAJIbHAs! MOLIHOCTh KOTOPBIX
paBHa HOMUHAJIBHOW MOIHOCTU TpaHchopmaTopa, a HanpsbkeHus: K3 koTophix
OTHOCUTEJILHO JPYrol 0OMOTKHM MPAKTHUYECKH PaBHbI, TaK YTO 3TU YACTU JIO-
MyCKaIOT HE3aBUCHUMYIO HArpy3Ky WM NMUTaHue. Takue oOMOTKH, OOBIYHO 00-
Motku HH, nazwiBaroTcst pacmerienubiMu. [Ipu K3 B 1ienu ogHoM M3 yacrtei
pacuIetUieHHOW OOMOTKM B OOMOTKax TpaHchopmaTopa BO3HUKAIOT TOKHU H
HaIpPSHKEHUST CYIIECTBEHHO MEHBIIIME, YeM B TaKOM ke TpaHchopmaTrope C
HepacIeryieHHo oomoTkoi HH.

[IpeoOpa3zoBaHue MEPEeMEHHOTO HANPSHKEHHUS U TOKA, €ro IMOBBLIIICHUE
WIN TOHM)KEHHE 00Jiee SKOHOMUYHO MOKET OBITh OCYILECTBIICEHO IyTEM IpHU-
menenus AT. B ormimuue ot Tpanchopmaropa B AT ana nmpeobpasoBaHus
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HaMpPsDKEHUS MCIOJIB3YeTCS HE TOJIBKO MarHUTHAs CBSI3b OOMOTOK, HO U HX
MPSAMOE UJIM BCTPEYHOE COCTUHEHUE.

Ha mnpeoOpaszoBanue nHampstkenus npu momomiu AT 3arpaumBaeTcs
MEHBIIIE aKTUBHBIX MAaTEpHAJIOB, YeM Ha IPeoOpa3oBaHHE, OCYIIECTBIIEMOE
Ipy MOMOIIM TpaHC(HOPMATOPOB. ITO CHMXKAET TAKKE MOTEPU MOIIHOCTH U
AIEKTPOIHEPTUH.

PeryiupoBanue Hanpsi:kenusi TpancgopmatopoB. B cooTBeTCTBUU C
['OCT 11677-85 u cranmaptamMu Ha TpaHCHOPMATOPHI PA3TUYHBIX KIACCOB
HAMpsOKEHUN W JMANa30HOB MOITHOCTEM OOJNBIIMHCTBO CHJIOBBIX MAaCSHBIX
TpaHc(hOpPMATOPOB PACCUMTAHO Ha PETYIMPOBAHUE, T. €. U3SMEHEHUE B COOTBET-
CTBUU C 33JJaHHBIM PEKUMOM, WJIH CTA0WIM3ALMIO HAMPSKEHUS Ha OJHOW WU
IBYX 00MOTKax. Paznuyator TpaHc(hopMaTopsl ¢ peryJnpoBaHUEM HaAIPSKEHHUS
IpU OTKJIIOYEHHOUN Harpyske (IMEepeKIIoUeHHE OTBETBIECHUN OOMOTOK 0€3 BO3-
oyxnenuss — [IbB) u ¢ PIIH. PerynupoBouHble OTBETBIEHUS pa3MEIIAOTCH,
KaK MpaBuiio, y TpancopmaropoB Ha ctopone BH (B neittpanu BH), ay AT —
Ha ctopone CH (B muaun CH) nnu B oO1iei 9acTy TaJbBaHUYECKH CBA3aHHBIX
0OMOTOK (B «HYJIE»).

Tpanchopmaropsl 6e3 peryaupoBaHUsl HaIpPSKEHUS MpeAHa3HAYCHBI
IU1sl paboOThI B OJIOKE C reHepaTOpoOM (HaIpsKEHUE PEryJMpyeTcsl Ha reHepaTo-
pe) win B OJOKe ¢ JOMOJHUTEIbHBIM CHEUUAIbHBIM PErYJIMPOBOYHBIM TPAHC-
dbopmaTtopom.

MomHocTh TpaHC(HOPMATOPOB BBIOMPAETCS TaK, YTOOBI MPU OTKIIOYE-
HUU HanboJiee MOIIHOTO U3 HUX Ha BPEMs PEMOHTA WJIM 3aMEHbI OCTaBIIUECS B
pabote, C y4eTOM UX JOMYCTUMOMU (TI0 TEXHUYECKUM YCIIOBUSM) TIEPETPY3KHU U
pesepBa no cerasm CH u HH, oGecnieunBanu nurtanue mnoiaHou Harpy3ku. [lpu
pOCTE Harpy30K CBEpX pacueTHOro ypoBHs yBenunueHue MomHoctu [1C npous-
BOAUTCS, KaK MPaBUJIO, MyTEM 3aMEHbl TpaHC(OPMATOPOB Ha O0Jiee MOIIHBIE.
VYcraHoBKa JOMOJHUTENBHBIX TPaHC(HOPMATOPOB JIOJKHA ObITH OOOCHOBaHA U
COTJIacoOBaHa C 3aKa3YUKOM.

Pemenune o 3amene tpanchopmatopoB U AT, ycTaHOBKE JIOMOTHUTEIb-
HBIX WM COXPAaHCHUM JEHCTBYIOIIUX MPUHUMACTCS Ha OCHOBAaHUU JIaHHBIX O
(aKTHYECKOM COCTOSIHUM PadOTarIMMX TpaHCHOPMATOPOB, HAIASKHOCTH UX
paboTHI 32 UCTEKIINI MEPUOJI, TEXHUYECKOM yYpOBHE, (aKTUUECKOM CPOKE IKC-
IUTyaTallid B OTHOUIEHWUW K HOPMATHBHOMY CpPOKY paOOThl, pOCTY Hapy30K,
Pa3BUTUU MPUMBIKAIOIINX JIEKTPUUECKUX CETEH U U3MEHEHUU IJIaBHOM CXEMBI
anektpuueckux coenuHenuu [1C.
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AT, uMmeronye peryJirupoBaHUe HAMPSHKEHHS ¢ MOMOIIBIO BOJBTOA00a-
BOYHBIX TPaHC(HOPMATOPOB, BKIIIOUAEMBIX B UX HEUTpasib, 3aMEHSAIOTCS HA CO-
orBeTcTBytole AT, UMEIONIMe BCTPOCHHOE PEryJMpOBAaHUE HAIPSKEHUS Ha
ctopone CH.

Ha IIC 220 kB u BbI1I€, Ha KOTOPBIX B TEYEHUE PACUETHOIO IEPUOJA U
NOCJIEYIOIUX MATH JIET HE MPEeayCMaTpUBAETCS HArpy3ka Ha HalpsHKEHUU
6-10 kB, pexomenmyercs npumenenue AT 220 kB wmomHocThi0 63 wim
125 MB - A ¢ tpetnunsiM HamnpsbkeHueM 0,4 kB s mutanus coOCTBEHHBIX
nyxa 11C.

Ha IIC 110 kB ¢ ornmajieHHON NEPCHNEKTUBON pOCTA HArpy3Kd WU C
PE3KO TMEepPEeMEHHBIM TI'paUKOM HArpy3KH PEKOMEHIYETCsl MPUMEHSATHh TpaHC-
dbopmatopsl ¢ GOPCUPOBAHHON CHUCTEMOW OXJIAXACHHS, UMEIOIIUE MOBBILIEH-
HYI0 Harpy304yHyl0 CIIOCOOHOCTH (II0 MaTepuanaMm TpaHCPOPMATOPHBIX 3aBO-
JIOB).

Ha IIC 110 kB ¢ TpexoOMOTOYHBIMH TpaHC(POpMATOpaMHu IPHU COYETa-
HUU CyMMapHbIX Harpy3ok no cetssMm CH u HH, He npeBblarmmx B TEUEHHUE
pacyeTHOTro Mepruoia U MOCHEAYIONINX MSATH JIET HOMUHAIBHOW MOIIIHOCTH BbI-
oupaemoro TpanchopmarTopa, 1esiecooopazHo BEIOMpaTh TpaHCHOpMaTOp C He-
MoJTHOU MotHOoCcThI0 ooOMoTok CH 1 HH.

[Ipu 3amene onnoro u3 aByx Tpancpopmaropos (AT) IIC nposepstorcs
yCJIOBHSI, 0OecrieurBarollie napauiebHy0 paboTy ocTaBUIerocs B padbore u
HOBOT'O TpaHC(OPMATOPOB B aBTOMATUYECKOM PEKUME PETYIUPOBAHUS HAMpPSI-
JKEHMsSI Ha COOTBETCTBYIOLIEHU CTOpoHE. IIpy nprMeHEeHUn JMHEUHBIX peryJiu-
POBOUYHBIX TpPaHCHOPMATOPOB MPOBEPSIETCS UX JTUHAMHUYECKAs U TepMHUYECKas
cToikocTh npu K3 Ha cTopoHe peryinupyemMoro HampstkeHusi. B Heo0Xo1uMbIx
ClIly4asix MpeyCMaTPUBAETCSl COOTBETCTBYIOIIEE peaKTUPOBAHUE.

PeryinmpoBanue HamnpsbKeHUst OCYILIECTBIIIETCA Ha cropoHe BH myrtem
PITH wunu IIBB. Tpancdopmaropsl tuna TM, ykazaHHble B CKOOKax, UMEIOT
IIbB +2-2,5 % na ctopone BH. Tpancpopmarops! Tuna TPJIH moryT uszroras-
JMBaThCs TakkKe ¢ HepaciuiemienHoi oomotkoit HH 38,5 kB, Tpancdopmatopsr
25 MB - A —27,5 kB (m1s1 anexktpudukanuu xeae3HbIX 10por)

B Ttabn. 3.9-3.15 mpuBencHB OCHOBHBIC KAaTaJIOKHBIE M PacuUCTHHIC
JaHHBIC TpaHC(POPMATOPOB.
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Tabauya 3.9. Tpexdazupie IByXx0OMOTOUHBIE TpaHChopMaTophl 35 kKB

Ipenensr KarajiokHble JaHHbIE PacueTHble TaHHbBIE
Tun Sy, MB-A | perymupoBa- U o6m, KB U. % AP, | AP, L o R, X, AQy,
HUS BH HH © 7 xBr | kBr | 7| Om | Om KBap
TMH (TM)-6300/35 6,3 +6-1,5 % 35 6,3; 11 75 465 | 92 | 09 | 14 | 146 | 56,7
TJ1-10000/35 10 +2:2.5 % 38,5 6,3; 10,5 75| 65 | 145 ] 08 |09 | 11,1 | 80
TMH-10000/35 10 +9-1,3 % 36,75 6,3; 10,5 75| 65 | 145| 08 | 088 | 10,1 | 80
TJIH-10000/35 10 +8-1,5 % 36,75 6,3; 10,5 80| 60 | 125 | 06 |0,81 | 10,8 | 60
TJ1-16000/35 16 +2:2,5 % 38,5 6,3; 10,5 8,0 | 90 21 06 [052]| 74 96
T/IH-16000/35 16 | +81.5% |3675 | 5% |10 | 85 | 18 055|045 | 84 | 88
TPJTH-25000/35 25 | +815% | 3675 | >3%% 195|115 | 25 | 05 |025| 51 | 125
Tabnuya 3.10. Tpexdazubie nByxooOMoTouHbIEe TpaHchopmaTopsl 110 kB
I KaranoxHble 1aHHbIC PacueTHble nanHbIE
Tun SwMBA | Jf;ﬂgg;’;m U, kB U %] AP | APy [ o | Ru Xn | AQi,
PetyIip BH HH 7| kBr kBt S e)Y Om | kBap
TJ/IH-10000/110 10 +9-1,78 % 115 6,6; 11 10,5 60 14 0,7 | 7,95 | 139 70
TJ/IH-16000/110 16 +9-1,78 % 115 16,6; 11; 34,5| 10,5 85 19 0,7 | 438 | 86,7 | 112
TJ/IH-25000/110 25 +9-1,78 % 115 g’??__16635 10,5 | 120 27 0,7 | 254 | 55,9 | 175
TJIHX-25000/110 25 +9-1,78 % 115 27,5 10,5 | 120 30 0,7 255 | 53,5 | 175
TJT-40000/110 40 225% | 121 3’1150; 2’3; 105 | 160 | 50 | 065 | 1,46 | 48.4 | 260
TPJIH-40000/110 40 +9-1,78 % 115 66133__16635;_ 10,5 | 172 36 0,65 1,4 | 34,7 | 260
TPJILIH (TPH)-63000/110 63 +9-1,78 % 115 g ’g__f(’)sé 10,5 | 260 59 0,6 | 0,87 22 410
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Tabauya 3.11. Tpexdaszubie TpexooOMoTouHbIE TpaHchopmatopsl 110 kB

S KaTaﬂO}KHBIe JAHHBIC PacquHBIe JaHHBIC
TI/IH M]E};:A U]—[ 00M» KB UK, % APK, APX, I (y RT) OM XT’ OM AQX)
BH CH HH | BC | BH | CH | «Br |xBr | 7°[BH[CH[OH| BH | BC | CH | xsap
T/ITH -10000/110 | 10 | 115 212228% 6,6:11|105| 17 | 6 | 76 |17 | 11 |5 |5 |5 |1422| 0 | 827 | 110
T/ITH -16000/110% | 16 | 115 22’g§354'5; 66:11|105| 17 | 6 | 100| 23 | 1.0 |26/26/26| 889 | o | 52 | 160
11; 22,0; 6,6;
TIITH -25000/110 | 25 | 115 : 105|175 | 65 | 140 | 31 | 07 |15|15|15| 569 | o | 357 | 175
345385 | 11
223
11: 22: 05| 17 0o | (0) | 240
- * .
T/ITH-40000/110% | 40 | 115 | e 20 6611 | (| (oo | 6 08(08|08| 355 | 55| 207 | 320
0)
T/ITH-63000/110* | 63 | 115 11:’,’3‘;’5’ 6,6:11(105| 17 | 65 | 200 | 56 | 0,7 |05|05(05] 220 | o | 136 | 441

IIpumeuanue. Bee Tpanchopmatopsl umerotr PITH +£9-1,78 % B neitrpanu BH. Tpanchopmaropst TJITH-10000, -16000,
-25000, -40000, -63000/110 umerot Takxke [16B Ha cropone 34,5 kB £(2:2,5,5 %)

Tabnuya 3.12. Tpexdaszubie nByxoOMoTouHbBIE TpaHchopmaTopsr 220 kB

S, | Mpesemst pe- Karano)xHble TaHHBIC PacueTHbIe TaHHBIC

Tumn MB-A | rynupoBanust BH Ui o6, KBHH LOJ/E’ i}B)l; ﬁg’;’ Iy, % |R,, Om é;’d ﬁi’;
TPJIH-40000/220 40 +8-1,5% 230 6,6-6,6; 11-11 | 12 | 170 50 0,9 5,6 [158,7| 360
TPJIIIH (TP/IH)-63000/220 | 63 +8-1,5% 230 6,6-6,6;11-11 | 12 | 300 82 0,8 3,9 1100,7| 504
TJ111-80000/220 80 +2:2,5 % 242 6,3; 10,5;13,8 | 11 | 320 105 0,6 2.9 | 80,5 | 480
TPJIITH- 100000/220 100 +8-1,5% 230 11-11; 38,5 12 | 360 115 0,7 19 | 635 | 700
TJIL{- 125000/220 125 | £2:25% 242 10,5; 13,8 11 | 380 135 0,5 14 | 515 | 625
TPJI1{H-160000/220 160 | +8:1,5% 230 11-11; 38,5 12 | 525 167 0,6 | 1,08 | 39,7 | 960
T/111-200000/220 200 | +£2:2,5% 242 13,8, 15,75;18 | 11 | 580 | 200 | 0,45 | 0,77 | 32,2 | 900
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Tabauya 3.13. Tpexdaszubie TpexooMoTouHBIE TpaHchopmaTtopsl 220 kB

KaranoxxHsie JanHbIe PacueTHrpie JaHHEIC

S [Ipenens AP AQ

Tun Y | perynm- U, xB Ui, % AP, | Ly, R., OM X, OM ¥

MB-A OBaHUs kBt kBt | % Keap

p BH | CH | HH |BH-CH|BH-HH|CH-HH|BH-CH BH |CH |HH | BH | CH | HH
TJITH-25000/220 25 |£12-1 %] 230(38,5 63; 12,5 20 6,5 135 | 50 |1,2|5,7|5,7|5,7(275| 0 [148| 300
TATH-40000/220 40 |£12-1%]|230(38,5 61’?; 12,5 22 9,5 220 | 55 (1,1|136(3,6(3,6({165| 0 [125| 440
Tabauya 3.14. Tpexdazubie TpexoOMOTOUHBIE aBTOTpaHChopmaTophl 220 kB
IIpene- Karanoxxasie JanHbIC PacueTHrpic JaHHEIC
Su, | 7BI pe- AP, AQx,
Tun MB-A| rymmpo- U, kB Ug, % <B1 Agx, !;, R;, OMm X:, OM KBap
Banug |BH|CH| HH |BH-CH|BH-HH|CH-HH|BH-CH kBT 70 BH|CH|HH|BH|CH | HH

ATJIIITH-63000/220/110 | 63 |+6-2 % |230|121 3181;3 11 | 357 | 21,9 | 215 |45 |05|1.4|14|28|104| 0 |1956]315
10,5;

ATJIIITH-125000/220/110 | 125 | 62 % |230|121| 11, 11 45 28 305 | 65 (0,5/0,52(0,52| 3,2 (49,0 0 | 131 | 625
38,5

10,5; 100

ATJILITH-200000/220/110 | 200 | +6-2 % |230|121| 11; 11 32 20 430 |1251(0,5/0,3|0,3(0,630,4] 0 | 54,2 0
38,5

AT/ILITH-250000/220/110 | 250 | +6-2% 230|121\ 20> | 115 | 334 | 208 | 520 |145(0502| 0204|255 0 | 451 |2

Ipumeuanue. Ins AT momaocTs 00MoTKH HH paBha 50 % oT HOMUHAIBHOM.




Tabauya 3.15. Tpexdazubie AByxoOMoTOUHBIE TpaHchopmaTopsl 10 kB

S KatanoxHble TaHHbBIC PacueTHble TaHHbIC

TI/IH }T' UH 00M> KB UK1 AP)U APXa RT1 AQX)
KB-A BH HH % | kBt | kBt o, % Om X, OM KBap

TM-100/10 100 | 10 0,4 4511971036 | 2,6 |22,7| 47 2,60

TM-250/10 250 | 10 | 0,4,0,69 |45 3,7 |0,82|2,3 (592 18 5,75

TM-400/10 400 | 10 | 0,4,0,69 [45| 55 (105|211 |3,44|1125]| 8,40

TM-630/10 630 | 10 | 0,4,0,69 |55| 7,6 |156|20 (191 8,73 | 12,60

TM-1000/10 | 1000 | 10 04,63 [55]1221245]1,4]1,22| 550 | 28,00

Komnencupyroummue ycrpoucrsa. KOMIeHCUPYIOIUMU yCTPOUCTBAMHU
HAa3bIBAKOTCS YCTAHOBKH, IIPEAHA3HAYCHHBIE U1 KOMIICHCALIUH EMKOCTHOMW WIIH
WHIYKTUBHOW COCTaBIISAIONICH mepeMeHHOro Toka. O6o3naueHus tunoB KY u

PEaKTOpOB.

CHHXpPOHHBbIE KOMIIEHCATOPbI
KOMITEHCATOP ...ttt ettt et e e K
CHHXPOHHBIM ... vvii ittt e e e e s mne e e snne e e snnnee s C
(0)/4) -1 91 (513 1% (S 1031 (0] 1031 15 (01U UPPRPOPRRPTR B
Bo30yxnenue:

OEBIIIETOUHOE . ... eeeeeeeeeeeeeeeeeeeeeee e e e e e e e e e e e e e e eeeeenneeeeennneeeeennneeeeennnneeees b

HEpPEBEPCUBHOE (ITOJIOKUTETBHOE), PEBEPCUBHOE (TIOJI0KHUTEIBHOE

P OTPULIATEITBHOE ...eeinvveeeiureeesnreeassseeesssseessseesasseessnneeessseesannesesnneessnnees O
Crarudeckue KOHAEHCATOPHI
CTATHUECCKII ....viiiiiiiiie e ittt a e e e st e e s s s e e e e s b e e e e s nnrreee s C
THPHCTOPHBIM ...ttt T
KOMIIEHCATOP ...ttt K
Konaencaropsl
KOHZIEHCATOP KOCHHYCHBIM .....oviiiiiiiiiiiie it K
[TponuTKa CHHTETUUECKUM JUATEKTPHUKOM ....vvviiisiriiesirinesineessireesssnenssnnees C
R10: 101035 05 228 0L (010105 (0 1 N S 2
JITIST HADYHKHOM YCTAHOBK ....vvvviiivieesiriiesteee s s ssnea st s e ssnen e A

B kagecTBe cpeacTB KOMIEHCAIIMM PEAKTUBHOM MOITHOCTH TIPUMEHSIOT
ITYHTOBBIC OaTaper KOHACHCATOPOB, CHHXPOHHBIC KOMIICHCATOPHI, CTaTHYe-
CKME KOMIIEHCATOPBl PEAaKTUBHOW MomHOCTH, LIIP, ynpasisemblie peakTopbl U
ACUHXPOHU3HPOBAHHBIE TYpOOTEHEPATOPHI.

[IIyHTOBBIE KOHJEHCATOPHBIE OaTaped OTEYECTBEHHOI'O MCIOJHCHHUS
KOMILTIEKTYIOTCS U3 KoHaeHcatopoB Tuima KCA-0,66-20 m KC2A-0,66-40. ns
KOMIUICKTOBAaHHUSI YCTAaHOBOK IPOJOJBHONM KOMIICHCAIUM, TpEeaHa3HAUYECHHBIX
JUIS YMEHBIIICHUS UHAYKTUBHOTO COMPOTHUBIICHUS JTAJbHUX JIMHHUM 3JIEKTPOIIE-
penauu, ucnoiab3yrTcs konaeHcaTopsl Tuma KCII-0,6-40.

OcHOBHBIC MapaMeTphl MTYHTOBBIX OaTapeil KOHACHCATOPOB, CHHXPOH-
HBIX KOMIICHCATOPOB M CTATHMYECKUX KOMIICHCHUPYIOIIUX M PETYIUPYIOITUX
YCTPOMCTB NpuBeacHBI B Ta0. 3.16-3.18.
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Tabauya 3.16. CHHXpOHHBIE KOMIIEHCATOPHI

PeaktuBHOE Smax | Yacro-

COINPOTHBIICHUE, Y0 IIPH OT- | Ta Bpa-

T S Uy, | L, AP, [GD2/| crato- | Bpa-

i MB-A| kB | kKA " , " . | kBT |T-M? IEM | [IEeHUS

X | Xg | Xa | Xq | Xg

TOKE, |poTopa,

Msgap | 1/mun
KCBB-50-11

(KCBBO-50-11) 50 11 |2,62|261| 43 |220| — [118| 800 | 31 {20(33)| 750
KCBbB-100-11

(KCBBO-100-11) 100 | 11 |5,25| 20 | 40 |210| — |126|1350| 55 [50(82,5)| 750

Ilpumeuanusn. 1. PeakTuBHbBIE CONPOTUBJIEHUS O0O3HAUYEHBI COOTBETCTBEHHO:
" ' . " i
Xd, X4, Xy — OPOJIOJIBHBIE CBEPXIIEPEXOHOE, TIEPEXOTHOE M CUHXPOHHOE; Xg, Xg —
TIOTIEPEYHOE CBEPXIEPEX0qHOe M cuHXpoHHOE. 2. GD2 — MoMeHT mHepIu poTopa.

Tabnuya 3.17. YcranoBku KoHjieHcaTopoB 0,4 kB

Tun ucnosHeHus: yCTaHOBKH MouiHocTb, KBap HomuHnanbsHbI# TOK dasbl, A
VK2 -0,4-30-YXJI3 30 44
YK2 -0.4-40-YXJI3 40 60
VK2 -0.4-50-YXJI3 50 72
VK2 -0,4-60-YXJI3 60 86
YK2 -0,4-75-YXJI3 75 108
YK2-0.4-100-YXJI3 100 144
YK3 -0,4-125-YXJI3 125 180
YK3 -0,4-150-YXJI3 150 216
Tabnuya 3.18. YcranoBku KoHJieHcaTopoB Thna Y KJI
Hapavetp YKJI(IT) 56 | YKJI(I)57 | AVYKPM, AYKPMO,
(KPM) (KPM) | VKPM (KPM) [VKM® (KPM®)
Homunansnoe Hanpspkenue, kB 6,3; 10,5
Homunanwhas yacrora, I'ng 50

HomunannsHas MOIITHOCTB, KBAp

Ot 100 xBap u BbIIIE

CranpapTHBIN mIar peryjaupo-
BaHUs, KBap

50; 100; 150; 200; 250; 300; 450

BapuanTsl perynupoBanus

ABTOMAaTHYECKOE WIH PyY-
HOE

Heperynmupyemsrii /
Py4noe perynupoBanue

CxeMa coeIMHEHUS KOHICH Ca-
TOPOB

TpeyronbHuk

BapuanTs! KIIMMaTH4eCKOTO
VICIIOJTHEHUS

Buytpennee ¥Y3; napyxuee ¥Y1; B 0104HO-MOIyIbHOM
KoHTerHepe Y XJI1

Knacc 3ammrel

ot IP21 no IP54

Jlnana3oH TeMmrneparyp, CTaH-
JApTHO

Ot —40 o +40 °C meranuyeckuit mkad,
oT —60 10 +40 °C 0109HO-MOyTbHBIH KOHTEHHEP

["aGaputHbIE pazmepsl

CTtaHapTHO B COOTBETCTBUU C TUTIOHOMHUHAJIOM HIIH
o T3 3aka3umka
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Tabauya 3.19. TexHndeckue XapakKTEPUCTUKH YCTAHOBKHU KOHJieHcaTopoB Tumna Y KPM

Mouu- [ITaru perynupoBku, KBap
Tun HOCTb, ¢bukcu- perynu-
KBap pyembie pyeMble

YKPM-6,3 (10,5)-150-50 (100p + 50p) 150 1x100 1x50

YKPM-6,3 (10,5)-300-150 (150¢ + 150p) 300 1x150 1x150
YKPM-6,3 (10,5)-450-150 (3000 + 150p) 450 1x300 1x150
YKPM-6,3 (10,5)-600-300 (300¢ + 300p) 600 1x300 1x300
YKPM-10,5 (6,3)-900-450 (4500 + 450p) 900 1x450 1x450
YKPM-6,3 (10,5)-1350-450 (450¢ + 2x450p) 1350 1x450 2x450
VKPM-6,3 (10,5)-2250-450 (3x450¢ + 2x450p)| 2250 3x450 2x450
VKPM-6,3 (10,5)-3150-450 (3x450¢ + 4x450p)| 3150 3x450 4x450
VKPM-6,3 (10,5)-4050-450 (2x450¢ + 7x450p)| 4050 2x450 7x450
VKPM-6,3 (10,5)-5400-450 (3x450¢ + 9x450p)| 5400 3x450 9x450
VKPM-6,3 (10,5)-6000-600 (4x600d + 6x600p)| 6000 4600 6x600
VKPM-6,3 (10,5)-7200-450 (8x450¢ + 8x450p)| 7200 8x450 8x450

[Ipy nmpoeKTUpOBaHMU HOBBIX JMHHN 3nekTponepeaaun 220 kB ympas-
JSIEMOCTh AJIEKTPUUYECKUX CeTel 0OecreurBaeTcsl 3a CYET MPUMEHEHUsI CTaTH-
YECKUX KOMIIEHCUPYIOUIUX U PETYJIUPYIOLIMX YCTPOMCTB HOBOTO TUNA C IPU-
MEHEHUEM Mpeodpa3oBaTesibHON TeXHUKU. K HUM OTHOCSTCS:

CTK — cratnyeckue TUPUCTOPHBIE KOMIIEHCATOPHI PEAKTUBHON MOIIHO-
CTU ¢ HemnpepbiBHBIM perynupoBanueM. CTK npucoenuHsieTcss K JIMHUM 3JEK-
Tporepeayn uyepe3 OTAeNbHbIM TpaHcpopmarop uinu k oomotrke HH AT.
YcranosnenHas MomHOCTh CTK MOXKET HapaluBaThCs IIyTEM YBEJIMYEHHS OT-
nenbHBIX Moayieil. B Poccun nmeeTcst onbIT pa3paboTKK U AKCILTyaTalluyd OC-
HOoBHOTO oOopynoBanusi CTK mnepBoro mnokosenus. JlanbHeilliee pa3BuTHE
CTK MoeT oCyHIeCTBISATHCS B HAIpaBICHUU pa3paOOTKU BEHTWUJIEH Ha 0ase
MOUIHBIX TUPUCTOPOB, 4TO mo3BossieT co3aate CTK Ha Hanpsbxenue 35 kB
MOIIHOCTBIO 10 250 MBap;

BPI" — «cyxue» (6€3 MarHuTONpoBOja U Maciia) IyHTUPYIOIIUE PEaKTO-
pbl, npucoeauHsieMble K oOMoTke TpaHchopmaropoB (AT) na IIC uepe3 Ba-
KYYMHBI€ BBIKJIIOUATEIIH;

YIHIP — ympasnsiemsbie 1P ¢ macisiHbIM OxnaxkaeHueM. l3meHenue
MPOBOJIMMOCTH CETEBOM OOMOTKH OCYIIECTBIISETCS MyTEM MOJAMATHUYUBAHUS
MarHUTONpPOBOAA JIMOO JPYTUMHU CIOCOOAMH C MPUMEHEHUEM CHUCTEM HeIpe-
PBIBHOT'O WJIA JUCKPETHOTO aBTOMATUYECKOTO PETYJIMPOBAHUS IMAPAMETPOB pe-
aKkTopa.

Jna xomnencanmu 3apsaaHod MomHocTH BJI mpumensitorcs TP
(tabm. 3.20, 3.21)
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Tabnuya 3.20. YnupansieMble IIYHTUPYIOIIUE PEAKTOPhl C MOJMarHHYMBaHUEM CEpUHU

PTVY 35-220 kB

MomHocTs, MB-A Hanpsioxenue, kB Tok, A
32 38,5 480
25 121 114
32 121 153
63 121 301
63 242 151
100 242 239

Tabnuya 3.21. lyntupyromue peakropsl 6—110 kB

Tun U,, kB | LA S., MB-A | AP, xBr
Tpexdazuble
PT/]I 38,5 300 20 120
PTM 11 170 3,3 40
PTM 6,6 290 3,3 40
OpnnodasHbie
POJIBC POM 12143 475 33,3 3x180
38,5V3 1350 30 3x180
POM 11V3 173 1,1 3x20
6,673 288 1,1 3x20

CtpykTypa YCIOBHOTO O0O3HAa4€HHUS TUIIOHOMHHAJA YCTAaHOBOK pac-
MU POBBIBACTCS CIASAYIONIUM 00pa3oM:

AYKPM (YKJI(IT)) 1 — X2-XXX3-XXX4-X5X6—K7-XXX8X9

YKIJI(II) — ycraHOBKa KOHJIEHCATOpHAasl peryjaupyemasi, Heperyaupye-
Mast, OykBol JI m Il 00o3HauarOT, ¢ KaKOW CTOPOHBI PACIOJIOKEHA BBOJIHAS

AYEHKA, C JIEBOU UJIU C IPABOM;

X2 — nanpsokenue, kB;
XXX3 — MOIIHOCTH, KBap;
XXX4 — MOILIHOCTP MUHUMAJILHOM CTYTIEHH, KBap;

X5 — HaJIM4Me MOCTOAHHOM cTyrneHu: 1 — ecth, 0 — HET;
X6 — YyuCI0 aBTOMATUYECKUX CTYyEHEH;

K7 — KOHTeITHEpHOTO UCTIOTHEHHUS;

XXX8 — BHJ] KIMMAaTHYECKOTO MCIIOTHEHHS,

X9 — kaTeropusi pa3MenieHusl.
Hcnons3yiTe 3Ty cxemy Mpu BbIOOPE KOHJEHCATOPHBIX YCTaHOBOK.
Boinyckatorcss KTBB monepuusupoBanusie KTIIB(M) 35-220 kB u

KPVY 110 u 220 xB 6s5ouynoro tuna (KPYB) mo tunoBeim cxemam (Tabds. 3.22).
Hcnonb3zoBanue KPYb ocHOBaHO Ha MPUMEHEHUH KECTKOM OIIMHOBKHU 0€3 CO-

OpY>KEHUS OPTAJIOB.
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Tabauya 3.22. KoMmmnekTHbIe TpaHCHOPMATOPHBIE MOACTAHIIMKA OJIOYHBIE MOJCPHU3H-

poBanubie KTITB(M) 35-220 kB

HaumenoBanue uznenus, Tui, cepus
O06nacTh NPUMEHEHUS

KpaTKaH TEXHUYECKAs XapaKTECPHUCTHUKA

KTIIB(M)
220/110/10(6) kB
THU-064;0A111.143.020

Kiumartnueckoe UCIIOJTHEHUE —
V1.XJ1 o 'OCT 15150-69

CxeMbl TIaBHBIX JIIEKTPUYECKUX COCIIHE-
it — 1, 3H, 4H, 5H, 5AH, 6, 7, 12, 13, 14*
U J1p. (1o TpeOOBaHUIO 3aKa3YMKa)
HomuHanesHOE HanpsiKEeHUE:

BH-220xB

CH-110xB

HH - 10 (6) xB
MomHocTh Tpancopmaropa
63-125 MB-A

KTIIB(M)
220/35/10(6) kB
TH-064; OAILL 143.020

Kiumartnueckoe UCIIOJTHEHUE —
V1.XJ1 no I'OCT 15150-69

CxeMbl TIaBHBIX JIIEKTPUYECKUX COCITIHE-
nuii — 1, 3H, 4H, 5H, 5AH, 6, 7, 12, 13, Hu
Ip. (1o TpeOOBaHUIO 3aKa3YNKa)
HomuHanpHOE HampskeHue:

BH — 220 kB

CH-35kB

HH-10(6)xB
MomHocTh Tpancopmaropa
2540 MB-A

[To pa3sutsiM cxemam (KPYB220kB)
THU-064; OAIIL. 143.020
KnmmmaTtnueckoe HCIIOJTHEHHUE —

V1.XJI1 mo I'OCT 15150-69

n I'OCT 15543.1-89

Crenens 3arpsizHenust u3onsiuu — |, 11
o 'OCT 9920-89

Knumartuyeckuit paiion no serpy -1V

CxeMbl TJaBHBIX 3JEKTPUYCCKUX COCIUHE-
Huit — 12, 13, 14 u np. (mo TpeboBaHMIO 3a-
Ka34nKa)

KTIIb (M)

110/35/10(6) kB

THU-064; OAIII. 143.020
KnmmmaTtnueckoe MCIIOJTHEHHUE —

V1.XJI1 mo I'OCT 15150-69

n I'OCT 15543.1-89

Crenens 3arpsizHenust u3ossiiuu — |, 11
o 'OCT 9920-89

Knumartuyeckuit paiion no setpy -1V

CxeMbl TJaBHBIX DIIEKTPUYECKUX COCIIHE-
Huii Ha ctopone 110xkB-1, 3H, 4H, 5H,
5AH, 9 u ap. (o TpebOBaHMIO 3aKA3UHKA)
HomMuHansHOE HanpsiKEeHHE:

BH-110xB

CH-35«B

HH - 10 (6) kB
MomHocTh Tpancopmaropa
6,3-63 MB-A

KTIIb(M)

110/10(6) xB

THU-064; OAIII. 143.020
KnmmmMmaTtnueckoe MCIIOJTHEHHUE —

V1.XJI1 mo I'OCT 15150-69

nu I'OCT 15543.1-89

Crenenn 3arpsizHenust u3ossiiuu — |, 11
mo 'OCT 9920-89

Knumartuyeckuit paiion no Berpy -1V

CxXeMbl TJaBHBIX DIIEKTPUYECKUX COCITHHE-
Huii Ha cropone 110xkB-1, 3H, 4H, 5H,
5AH u ap. (mo TpeOGoBaHUIO 3aKa3uMKa)
HomuHanbpHOE HanpsHKeHue:

BH-110xB

HH - 10 (6) kB
MomHOoCTh Tpancopmaropa
2,5-63 MB-A
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Oxkonyauue Tabdi. 3.22

HaumenoBanue uzaenus, Tui, cepus
OO6acTh MPUMEHEHHS

Kpatkas TexHuueckas XxapakTepucTuka

KTIIB(M)

35/10(6) xB

THU-064; OAILL. 143.020
Kinumatudueckoe UCIIOTHEHHUE —

V1.XJI1 mo I'OCT 15150-69

nu I'OCT 15543.1-89

Crenens 3arpsiznenust uzonsiuuu — I, 1l
o 'OCT 9920-89

Knunmatuueckuii paitod o Berpy [-I

CxeMbl TIaBHBIX 3JEKTPUUYECKUX COCTUHEHUN
Ha ctopone 35kB—3H, 4H, 5H, 5AH, 9
HomunanesHO€ HanpsiKeHue:

BH-35kB

HH-10(6)xB
MormHocTh TpaHcpopmaTopa
1-16 MB-A

KTIIB(M)

35/10(6) kB

THU-064; OAILL. 143.020
Kmnmatnueckoe ncnonnenune — Y, XJI1
mo 'OCT 15150-69

Crenens 3arps3HeHus nzosmun — |, 11
o 'OCT 9920-89

KnumaTtuueckuii paiion no Berpy -1V
[Tpumensiercst B HeTe- U razoa00bIBato-
ITUX OTPACIISX | JIp.

CXeMBI TJIaBHBIX JJIEKTPUICCKUX COCTUMHCHUN
Ha ctopore 35 kB — 3H, 4H, 5H, 5AH, 9
HomuHanbpHOE HaNpsHKEHHE:

BH - 35 kB

HH - 10 (6) kB
MoinHOCTh Tpanchopmaropa
1-10 MB-A

Ilpumeuanue. CXeMbl IIEKTPUUECKUX COCAUHECHHUUM MPHUHSATHI 10 THUIIOBBIM pe-
HICHUSIM MHCTUTYTa «DHEProceThlpoekT». B 00beM 3aBOJCKON MOCTABKU BXOJASAT OC-
HOBHOE€ 3JIEKTPOTEXHUYECKOE 000pyAOBaHUE (32 MCKIIOUYEHHUEM CHIIOBBIX TpaHCc(hopMa-
TOPOB), METAJUIOKOHCTPYKIIMU PV, ommHOBKa U BcioMoraTesnbHOe 000py10BaHHE.
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