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4 ConepxaHue pacyeTHO-NOSCHUTEILHONW 3aMUCKU  (MEPEUCHL  TMOJUICIKALIMX

pazpaboTke BONpPOCOB):

I CpaBHenne 0Te4eCTBEHHDBIX i 3apyBeikHBIX TEXHOTOMHH

2 PacyeT DNeKTPUUCCKUX HArpy30K MUKpOpaiona
3 Beidop uncita, MOLUHOCTH U 11Na TpaHCGOPMATOPHLIX MOACTAHLKE MUKpOpaioHa

4 Bribop 1nanpsxeHus, CXeMbl BHELLTHETO IEKTPOCHAGKCHHS 1 TpaHc(hopMaTOpOB

5 PacyeT TOKOB KOPOTKOI'O 3aMbIKAHHs

6 Bb160p BLICOKOBONLTHOIO M HU3KOBOJILTHOrO 060pYI0RAHHS MUKpOpaifoHa

7 PacycT kadensHbIX HUliik

8 Pesmeiinas 3aluMra ¥ aBTOMAaTHKA CHCTEM DEKTPOCHABKE U

9 "JKoHoMUUeCKas 4aCTh NPOeKTa

10 BesonacrocTs skn3Heaestensnoctu 8 COC
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S TepeycHp rpaduyeckoro Mareprana (¢ TOUHLIM YKa3aHHEM 00s3aTeIbHbIX

uepTexel, MIAKaToB B JicTax Gopmara Al):

I TInan MukpopaioHa ¢ KapTOrpaMmOoH Harpy3ok ~ 1 nuct
2 Cxema dIeKTPUUCCKAsl UPHHUNITHATIbHAS - | nuet
3 lNnaxat no penciiHol 3ammte ¥ apTomaTnke CHOC - | nuer
4 CxeMa HNeKTpUyeckas NpUHUMNHANbHAS KUITOTO 10Ma — | nuct
5 T1saxaTt mo PKOHOMHUKE W YITPABIEHMIO CSTEBBIM JIPCAMPHSITHENM — | aucr
6 Tnan paspes TI1 — | aucr

Bcero 6 nucToRr

6 KoncyabTaHTb! N0 padoTe, ¢ yKa3aHMEM OTHOCALMXCH K HUA Pa3iciioB padoTul
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AHHOTAIMA

Taficun B.B. 3nexTpocHabxeHHe XUBOro MHKPOpaHoHA
r.O3epck, orpaHRYeHHOro yanuamn: Montaxuukos, Oktabpbckas,
Hsepwuncxoro, K.Mapkca. — Qenabuuck: 0Ypl'Y, 3UOD; 2016,
91c. 19 wmr., Gubmuorpaduueckuii cnticok — 1] HAHMEHOBRHHH,
31 Tabn., 6 nucToB ueprexel fopMata Al.

B manHoM NposKTe NPOH3BSASH PacueT 3MeKTpocHalKeHHd MHKpopaiioHa ropoga
Ozepek, orpanmenuoro ymaoamm zepskusckoro, Okrabpeckasn, Kapna Mapkea,
MoHTaXHHKOB.

INpeanoxenuas  cucTemMa  sAexTpocHabenns  notpebureneidt  nmozsomseT
OCYIUECTBHTh  pallHOHAARHOE  MONYydeHus, pacOpefieneHde M norpefneHue
3MEKTPO’HEPTHH. [IpUBOAUTCA pacdéT 3IMEeXTpHYECKHX HArpy3ok noTpedutenel, B
cootBercTBHE ¢ CII 31-110-2003 «IlpoexTupoRaHKe W MOHTAX INEKTPOYCTAHOBOK
XMIHIX H OOWEeCTBeHHBIX 37aHmil»y, Bridpana paumoHanpHas cxeMa BHYTpEHHEO
anexTpocHabxkednus notpebdrenci No KpuUTepHIO MUHAMYMA TPHBEIERHBIX 3aTPAT.
Tlocne pacdera TOXOB KOPOTKOTD 3aMBIKahud BerbpaHo 3nexTpoobopynoBaHue
pacupeenHTENBHEIX CeTeR MUKpOpaiioHa K ceTell JKUIOTo ToMA.

Buifpansl H paccduTaHBl BUNEl 3aiUT M ABTOMATIMECKHX YCTPOICTB.
PaccMOTpeHEL  BONPOCEL  OXpaHH  TPY/@, OPraHmsalmy H  [NaHHPOoBaHNS
IMEKTPOXO3IHCTBA,

140400.2015.439.00.00 13 -
Hau, } Muom b Ne doxyme Nodnics i S
Pﬂspﬂﬁ. Taticuy o ﬂ ‘ .HMEanpUcHaﬁMEHuE OO Tl Tecrn Mcriog
fpoesp. Cacdboros 1, muxpapdiiona 2.(zepex, RIKYP 3 91
DEPARWNCHRG20 YRUHEAMU
[THSem PR - o Monmucnuxos, G;n;f;gpwm mr;avsm: iﬂﬂb:gﬂfiﬁl:ﬂ
A¥meepd. Xoxnoa . Kird o e EnexmpHefineHuRe




OI'JIABJIEHHE
TEXHAYECKHAM [TACTIOPT ITPOEKTA. . ...eeevvienieneieorieeeirnnsssaeesssnenessesinn 6
BEEIEHIE, ... . ot Qs sy s phaesssn smss i ST TR oy e u s wn SRR RS 7
CPABHEHVE OTEYECTBEHHEIX U ITEPEJAOBBIX TEXHOJIOT I U
PELLUIEEIIV o convsusvmname: sensmmsnn s o A S5 S0 Voo s sissinien g mmas s RO IR SR s e g
XAPAKTEPUCTUKA OBBEKTA SJEKTPOCHABXERMA ... 17
1 BACYET JJIEKTPHMECKYIX HATPY3IOK. ..o conniiiisiii e doinssuns s nnnssvmssansiins 18
1.1 Pacyer 3neKTPUMECKHX HATPYIOK AMIEIX SAAHMH .. covvvviniianniiaininaininans, 18
1.2 Onpenenerye pacHeTHEX 3NEKTPHYSCKUX HAFPY30K OGLIECTREHHEIX
BHAHHE. .....00veineee. RSN s R LRSS T e s s AT e 19
1.3 PacgeT Harpy3xH HapYKHOTO H BHYTPHKBAPTANBHOIO OCBELICHAL. ,..vuvvevner 22
BEIBOABI 1O PABIEITY OLHH o\ 0tirevissearneaiisnsienereesestrnisnnresssnsrsmsrnrssrsrrnsen 23
2 BBIBOP CUJIOBBIX TPAHCOOPMATOPOB TIL..oov i rcrinane i, 24
BRImoNE O DASIEIY- TR s svmimivnsann s nones GRRER ST A KR e s s s AR 28
3 CXEMA BHYTPEHHEI'O 3JIEKTPOCHABXEHHWA. . ...oovovvv v 30
3.1 KpuTepuy prifopa pannOHATEHON CXEMEl BHYTPEHHETO
3, [y a0 2 L4 21 O U 30
F S KOMBICRAL CABMB. ... ... i vo aiin i s s aey s o ML DS o A Hevm s it mermre 33
3.3 Ipofinas cKBORHAN (ABYXITYHEBAA) CXEMB. .. viviatrroareiisnarnsrarncanromsrsaisnnn 35
3.4 TexHUKO-3KOHOMHYECKOE CPABHCHNE BAPHUAHTOB CXeM BHYTPEHHEro
BIEKTPOCHADIKEHIT v« « s smun im0 & iR rip s ntm s mesma s RS F L T NV RN aa i 37
BEIBOJIBE FT0 PABEIIY TPM. -+ vciauvmennenntnsrnrnatrsnsseisrntsinasniessnonirsenseseerererses 38
4 PACUET TOKOB KOPOTKOT'O 3AMBIKAHUA .....cvnvaieiaiinnnn, S === 39
4.1 PacteT TOKOB KOPOTKOTO 3aMBINAHMA B ¢8TH BRIE 1000 B.......ovoenneninenn. 39
42 Pacuer TokoB K3 Beetu mo 1000 B ... 41
[2553:Tolrs 5 830 701 (<) RS (ot i1 LS S R 44
5 BIBOP BbICOKOBOJIETHOTO (10KB) 1 PM3KDBOIIBIHOPD (KB)
OBOPYIOBAHSL. ... . i immmnin s ot BRIV ¥ 00« svsmeainstassms sl 45
5.1 Bribop cunobrix erioniouareneit L0 kB aa PIL. oo iceicainiinn, 45
5.2 Buibop peikmouatenelf Harpy3ky u passenuautencl TTL....oooivviinnn, 46
5.3 Bwibop tpanchopmMaTopoB Toka H nanpkeRus Ha PIIn TIL, ... ... oeeaue 47
5.4 Beibop apToMarHdeckyx BrikmouaTencd 0,4 kB Ha TTL..oviiniiiiinniinne 48
5.5 Pacyer Barpy30K KBAPTHPREL K BEIGOD AB.....oovviiiiiiiirianiecaemenrimnn i 50
3.6 BeiSop KBapTHPHOM 3IEKTPOIPOBOIKH. .. «.evvrsresinesreneiarcarsasrnretnansarysras 31
5.7 Pacuer HATPY30K KWIOTG HOMa B BSIOOp KabenbHbix nurmi 1 AB.............. 52
BEIBONE] IO PASIENY TEATE. 1 ctsss o veitarisinrnsranmronsyonsssshsrsterssinminn:cormneasn e 53
6 PACYET KABENBHBIX JITHUI ......ccoveveeeieiiereeersrnrinnsosimnsenecesanes e
6.1 Onpexenensie pacueTERIX TOKOB H BEIGOD ceveHnH xabenbimix
AHRA AR . Siiiian i s cxmm e SR T S e i e s PSS G004 54
BRIBOAL N0 PAYFEIY THECTR. yvevvrne s ver s pdssdiveiin i snnmnesmumennnnsn ses binedsuoiai 57
7 PEJIEMHASE 3AIITMTA I ABTOMATHKA PACI'[PE,[EEJTHTEJILHOI‘ O ITYHKTA
I KB o miiisnimmns snmmsmmnn nn SO S A A A e o S LS S R SR S i e 58

fiuem

140400.2016.439.00.00 13

Taeie WPumed | MO ARRVA, Rodnues Lfema




1. L Oprasu3aing 3Tt PLLG sy mrenn i S35V S5t i s vasnm s 58

7.2 3ammMTa, YCTAHORICHHAN HA BRIKNKJATENE m*xo,u;zmnx ot PI1 munui. .......... 58
7.3 Pacger ycraBok 3awut Tpascopmatopa Ha TII6.....oooveiviiiiiiniiiievinen 63
7.4 Cornaconasue sanmT Tpachopmaropa Ba TIT 6. Kapra cenexTuBHOCTH. ....65
7.5 ApToMaTHKa pacnipenenHTeNEHOro IYHKTE LO KB...o.cvicniiinnirici i 67
7.6, DyHKIKY 3aI0HTE, BionuageMeie BMP3-100. .. ....ooviiiiiiiriiiianiiees 69
7.7 ApTOMaTUNSCKOR OBTOPHOS BIUItoueRHe kabensrblx mueui 10 kB............ 70
7.8 ABP Ha ceKUHOHHOM BHKIKOYATENE pacnpedeniTensHoro myHxta 10xB. ..., 72
7.9 Cornacorarne ABP HATIB....cocviiivieiciiois i crr i a s e s 74
BEIBOMB! TIO PABTEITY COMEytauenareneraiarsrarratssssnsnsssnessnrennonssianmmmmannyisns 73
8 DKOHOMMUECKAST YACTD. ...vvrireieis s cireeirnasnneanaeonssensaasistnrsiansvenans 76
B D BAVOIF-GHAANT ocn v onnr S S VR s e e S B BT RE  S  w 76
8.2 Jenenn NENel IIPOBKTH, v iansns ssvm bt e s i Gt s mr o FEAES 76
8.3 Tone CHI U3MEHEHHH CHCTEMBL ., v0vsrernssnisinionniarnesinssomnrnesas PR S, 77
8.4 [Dnan-rpadvk ["aHTa MO PEATH3AMHE LEHEH. 0. .vvevieciirrireaenrissieanvanen, 78
BEIBOIBI TI0 PAIIEITY BOCEME . ... ivuissaiiaiessrsrarsinraantoniatsestssnstnsisseriassin 79
9 BE3OIACHOCTE JKUZHEJEATEILHOCTH. ... e 80
9.1 IinanupoBKa B KOHCTPYKTHBHAS HacTh 1L ....oovveniaes PR Sk B0
9.2 Obecneqvenye 3mekTpobesomacHOCTH HA TI...coviiiiiiiiiniicnncainsiirciinna 81
9.3 Monnnezamyra TTI ¥ 3a1THTA OT BOJH NEPEBAMPANEHHL. .. cevvueririirerensirom 82
9.4 IMoxapHas 6e30MaCHOCTE HA TTL .oouuvviininieneieciniinenmiaranesimisians e cinrann 33
9.5 3azemnnonee YCTPOHCTRO TTL ....ovvvieriarmiaiien i e e ermranseuescs 23
9.6 Oeeetiieiie TLL, . .....oisesiatin i s rmmpsysme s G655 Vi Soey SRy AR 88
BRIBOAEI [IO PASIEIY HEBATE . ... v cursniaratossisnisrsmsatsinisasrntsonstosesssnenssssonis 89
SRKTROMEBHME (osm s ammmimn ssaman i G ET SR Sm s s SRS oS R 20
BHBEJIMOT PAQMUECKHW CTIHCOK. ..cocviainiiiiieiinn s s sisira v inansnn s 91
140400.2016.439.00.00 113 b
s, [luam] e aaﬁmﬁ )




TEXHWYECKHWHA ITACIIOPT ITPOEKTA

1. Obvexthl 3nexTpocHabmeHus — kuIble AoMa, obuUleCTBEHHBIE 37aHMA M
COOPYIKEHMI,

2. OcHOBHEIE NOTPEOUTENE PSKTPOIHEPTHH — OCBEILIEHAE BHYTpEHHES H YIHTHOE,
MEKTPOINTATE! OLITOBEIE, 3NEKTPOABRTaTe I NH{TOR, HACOCOB ¥ BEHTIIATOPOE.

3. Ilomyad pacyeTHas MOLIHOCTh IMEKTPONPHEMHHMKOB MIUTHIX H OOLISCTREHHAIX
3naHui — 6945 MBA.

4. Kareropus 0CHOBHEIX MoTpedrreneil o HaleKHOCTH anekTpocHabrent —11.

5. Kommsecrso T - 7, tpasctopmaropsl tina TM-1000-10/0,4.

6. Iluranse TII npexycMarpuBaeTcs IO JABYM CKBOSHBIM MATHCTPaNAM OT
nogeranmy «LIPT1-3a». Pacctodnne ot nogcrasums 10 PIT - 1,2 xm.

7. Toxk xoporkoro 3amblkanny Ha mpHax 10 x¥B I'TIHT — 17,5 kA, MOWHOCTE
KOpOTKOTO 3aMEIKaHut — 318,3 MBA,

8. PY — 10 xB ywommnextomsano xamepamn KCO -366M , PY - 04 kB
yKOMONekToBaHO 1pTany 11O,

9. Cet 10 xB u 0,4 xB somonamores kalemsmu mapxu AAbn, xabenu
TIpOKIANBIBAKTCA Ha rmyGuRe (,7 M 1o rasoHaMH B TpOTYapaMH, B Ha raybure 1,0 M
rion npoesgamMi ¢ 3amuTol acfoneMeHTHEIMA TpyOaMu AmametpoM 100 Mu.

10. ¥YnuuHoe ocBelligHWe BRINONHSESTCH CRETWIBHMEAMH ¢ Jammamu JIPH-1000-5,
OTIOPBI A% CETH BapPYHOTO OCBEINEHIA NpHUATH Keneaoberonunle cepiu JK-01-01.

= P e e R e
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BBEAEHHWE

Ha ceropgudumenm 3rane pa3sBHTHA COBPEMEHHOTO o0ulecTRa, IMEKTPOIHEPTHI H
LUEHTPATH30BAHHOS  TeMNOCHa0KeHWEe CcTanu HEeOThEMIeMGH HacThlo  Halued
noscenHeBHON XU3HN. bes HHX TPYOHO NPEACTABHTD XKH3HB, COBPEMEHHRIX I'OROICGE H
NOCENKOB, ARIAOOMXCA KPYIHEIMA NOTPeOHTENAME INEXTPHUCCKOH DHEPIHI B CTPaHe.
Ot 7Toro, HACKONBEKO PalHOHANBHO CHOPOSKTHPOBAHA CHCTEMA IASKTPOCHAOXeHMS
TopoAa, 3aBHCHT 3(POEeKTHBROCTE QYHKIHOHUPOBAHHA GONBILOTC MHCIA TOPOJACKHX H
OPOMHIUIERHRIX 00heKI0B, pacOOAOKEBHBIX HA €70 TepPUTOPHH,

[fotpebureny smexrpuveckol FHEpTHH, pacnolOXeHHBle Ha cennrebHOMH
TEPPUTOPHY TOpofia, YCIOBHO pazfeNsioOTCs HA [B€ OCHOBHBIS TPYIIIEL KBS IOMA H
00L1eCTBEBHO-KOMMYHANBHEE YUpeXISHHI,

[lotpebueHue MEKTPOPHEPIEH B SKWILIX JOMaX ONpEISNAeTcd YKIANOM XUIHH
HaceleHus ropofd. B cOBPEMEHHBIX XHKX J0MaxX HCHONB3YeTe OOIBIIoe KONAIECTEO
Pa3NH9HBEX SAEKTPONPHEMHKKOB, KOTOpslE TIOAPA3feNfioTCH Ha 3NeKTPONpPHEMHEYKHA
KBAPTHP 1 Ha SJeKTPORPASMHHKY 001Ie{OMOBOTO HASHAYCHNA.

Heasy ZanHOro AHILUTOMHOTO IPOEKTA SABMASTCH OCBOSHHE METONOB pacyera H
pOSKTHPORAHWA CHCTEM JleKTpocHalxenuad ropozos. Ha npumepe paifoHa
orpaHH4enHoro ynuuami npocnekT Kapna Mapkea, Oxrabpeckat, MouTaxHuKOB,
HBepHHCKOTO.

JScm
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CPABHEHME OTEYECTBEHHBIX KM TIEPEJOBBIX TEXHOJOIWA U
PEILIEHHI

BEICOKOBONLTHRIE  BHIKMIOQATENH  Rarpy3kd  Hayald  [OPHMEHAT: B
3IEKTPOYCTAHORKAX CPEAHEro HANpsxeHds oxoymo 60 neT ToMmy Ha3an B KAuecTBe
ANbTePHATHBEL ODBMHLIM BBIKIIOYATENAM OTHOCHTENBHO MAOPOTHM, 3aHHMAIOLIHM
MHOTO MeCTd H, KpoMe TOTO, TpeOyioumM [ig CBOSre VIpamieHHd NPHMEHSHMS
TpaHchOPMATOPOB TOXa H peneliHoll zamurTn. BHavane HX YCTAHABMWBAIK JHUL B
MEXTPHYECKHX  CeTAX  MANOOTRETCTREHHBIX  norpeduTenefi: Ha  TYNHKXOBRIX
noficTaHUMAX HeGONsINOH MOUMOCTH, [Id pPasMBIKAHHY KONBLEBRIX MHHHH, g
KOMMYTaIHH JBAraTellell BHCOKOIO HAMPMKEHHS 1 T, IL.

Tlockoneky B To BpeMS TOK HArpy3Kd JM1eKTPOYCTAHOBOK OBIN CPAaBHHTEABHO
HeQOoNbIIMM, TO NepBOHATANEH0 TAKHE KOMMYTAIHOHHEIE allapaTsl BAIIIHANHCE B
BHE KOMOMHAIMH ABYX NPOCTHIX YCTPOMCTR: OORIMHEX pazheMHNTENSH, BRIIOYABLIMK
TOKH HarPY3KK M TOKH XoJocToro Xofa (XX) H OTKIOYaBIHX TONBKO TokH XX, H
BRICOKOBONBTHEIX INaBKUX NpeTOXpAHHTENeH, KOTODbie CHYXWIA [N 3ALMTH
HICKTPOYCTAROBKI OT MEPErPYIKH H OT TOKOBR KOPOTKOTO 3aMulKamua (K3). 3arem, no
MEpe pocTa TOKOB HAIPYIKM H TOKOB XX 3MEKTPOYCTAHOBOK, HAA OCYILECTBIEHHS
KOMMYTalHH Bee Donee B olee BO3pAcTABIUMX TOKOB, 8 TAKKE ANA YOTPAHCHHA PECEMA
HEUPHATHRIX SBUEHHH  (eppope3cHaHCca, BOIHHKAKINUX NPU  OSHONOMOCHOM
OTKNIOY¢HNM [ieITH TOK3, BMeCTo OORIMHBIX PaspeIMHUTENEH CTalH [pHMEHATH
pasbeNVHHTENH MOMIHOCTY Ha CpeliHee HANPMKEHNKE, T.¢. YeTpolicTsa, o0segAHABUINE B
OZHOM KOMMYTalMOHHOM aNlapaTe BHIKIKYATENs, HMEIOWHN AyroracuTelsHOe
yerpoficrno HebonbIoH MOITHOCTH, H PA3BEIHHUTEIb,

Ofnako B cnydae KOMMYTAlHMH TpaHCHOPMATOPOB M KOHIEHCATOpHEIX Oarapelt
TaKoi pashesUHNTeN: Tpebopan, 9100k Hd 3aBMTH 0T TokOB K3 nocnenopatensto ¢
HHM OBUTH BIUTIOYEHBI TAKKE BHICOKOBONBTHBIE [UIABKUE Ipenoxpanurenn. CaM ke
pPasBEAHHANTENs MOMIHOCTH MCIOAB30BANCR WCKMOMATENEHO I KOMMYTAliHH TOKOB
BAIPY3KH M OTKNOYeHHs HeDONBIIHX neperpy3oyYHsiX TOKOB. TaKOH pa3befldHHTENb
MOLHOCTH OB Gonee Hagewed B paboTe, XOTH UM CTOMI IOpoxke, 4eM KOMOHHAIMA
NpPEIOXPARUTENE PATheIHHHTENb, NIOCKONEKY IPH €r0 CO3JaHHW PaspafoT4kkn B 7O
BpeMA HE YYHTRIBATH CHEUHGPHKY KOMMYTaUHH CETH, 2 UCXOOHIH H3 KOHCTPYKIMU
00BIYHOTO BRIK/TIOYATENA.

Hamuoro nioxoTbopHed oxasanack Wied OTKa3a OT YCTAHOBKM pasbeAvHHTENA
MOWIHOCTH W nepexofl K COYEeTAHHy OGBMHOTO pazbefyHMTeNs ¢ NpOCTEHIIHMK
JelIeRkIME KYroracKTeNsHRMI KaMepaMul, IMeHHO peanusauns stoff vaen HpHeena K
COSHAHMI0 KOMMYTAUWOHHBIX aNnapaToB, TONYMUBIUHX HA3BAHHE BEIKMIOUaTeneil
Harpyskd. Takwe anmaparTsl npocThl B 0OCIy:KUBAHHH, HANEXHB!, opasio JCNIEBNE
pasbeAMAHTENeH MOIMHOCTH W K TOMY Xe oDIaJaiT CHOCODHOCTRID OTKIIOYATSH
DOBONEHO Oonmiiye eMKOCTHRIE TOKM pafoTalomiMxX Ha XONOCTOM XOOy JtHHWH
SAeKTPofiepefadH aie 09eHb BRICOKOTO HATTPAKEHA,

B Hacrosmiee BpeMA Up¥MeHeHHe BHEIOYATENCH Harpy3kd 3HAYHTENBHO
paclMprIOck; HX ¢ YCIIEXOM CTamW [PHMEHATh BO MHOTHX OTBETCTBEHHEIX
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3MEXTPOYCTAHOBKAX, HAPUMEp, B Ka4ECTBE MeHePATOPHEDS BRIKMOHaTenel B MOWHEIX
sHeprobnokax Amt xoMmmyraumn pabounx Toxos (Gea zamMTHEIX GyHKUHE), B
YCTAHOBKAX KOMNEHRCAIMH PeaxTHSHON MOLHOCTH N4 KOMMYTAOHN KOBASHCATOPHBIX
Barapeit Gonpioi MomHoCTH (H0 400 KBA) ¥ B 11e0OM psiZe OpyTux ciydacs.

Ilnpoko HCTIONESYIOTCH BRIKMIOYATENH HArpy3kH H 23 pyDemoM, npuueM
NpUMEHAEMBEIE B HHX CNOCODEI ramedud QyrH seceMa pasHoobpazus). K smeny takmx
croco00B HyToTalleHus OTHOCATCH: DBICTPEIC KOMMYTALMH B BO3AYXE; KOMMYTAlHA B
CKATOM BO3OYXE; KYThe [PEHBApHTSNIBEHO CKATHIM BO3AYXOM HITH 430TOM; KOMMYTAalUH
B MacHOHAOMHEHHON TYTOrACHTENBEHOH KaMepe; MarHuTHOS HYThe; rameHye OYTd B
3nerase; raliedue Qyry B BAKYYME, TAIUSHHE OyTH MHOTOCTYTEHYATHIM OTKIOYEHNEM H
ap.

3a nocnegame 10.. 15 neT 3HaUMTENBEHO BO3IPOC MHTEPEC K BEIKIKMATERIM
HATPY3KH, CTABIIMX OCHOBHLIMH VCTPOMCTEAMH  3ICKTPHUYECKHX  NOICTAHIHHA
6, 10/0.4 kB, u ga VkpanHe H B PoccuB. 370 BHI3BAHO HECKONBKHMM IPHYHHAMH,
OCHOBHAA M3 KOTOPBIX COCTOMT B TOM, YTO M3-33 IHAYMTENHHOTO COKpAllleHNs B 3THX
CTpaHaxX 3HeproeMxHX H OpHeHTHPOBAHHBIX Ha BOCHHO-NPOMBIIVIEHHHIH KOMIUIEKC
notpeduTenell  BNeKTPOSHEPTHM, NPOW3ONLIO [epepacnpeneneHEe noTpedneHus
3MEKTPOIHEPTHH ¢ BBHICOKOTO HANPAKCHHS Ha HA3koe Hanpsxende 380 B u 220 B,
KOTOpOE MNOBCEMECTHO HCNONs3yercs B MHOTOYHCISHHLIX O(MCHRIN [EHTpaX,
OCHALICHHBIX KOMIhIOTEpamuM W Opyrod oprrexumkofl, a Ttake B Oury. Jmx
HCHONB3OBAHKA B TaKWX CeTAx HaHOonee NOAXOSANMMYM OKA3ANHCh HEeAoporue,
HAASKHEE E paboTe BRIKMOYATENH HATPYIKE HanpakerneM 6..,10 kB.

Kparkuii 0030p THIHIHBIX KOHCTPYKLMIT BRIKTIOIATEREH HATPYIKH

Brikmoyarens HATpY3KH MMeeT cREAYIOUIYIO KOHCTpPYKuUMio: Ha obileil paMe Ha
OTIOPHBX H3MJIATOPAX BAXOOATCH OYTOTACHTENLHBIE KaMephl ¢ HeNOABMNHEIMHA
KOHTAKTAMH — OCHOBHEIMH H OYCOTACHTESRHBIMH, 8 TAKKE TONBHXHDBIE KOHTAKTRI —
OCHOBHEI® M JAyroracHrencHele. Bce Tpu nomoca wMeroT ofigui npusomHoH Bal,
CBH3AHHEBIH ¢ TOJNOCAMY H3ONAIEOHHRIME TACAMH,

JyroracuTeNbEad KaMepa BBRIKMIOYATENS COCTOMT M3 OBYX IDIACTMACCOBbLIX LIEK,
BHYTPH KOTOPRIX 3aAMONEHRI HITOTOBNEHHEIE U3 OPICTEKNa CMEHHBIE BRIAZBININ,
ofpasyiotiHe V3IKYI0 INEAb, B KOTOPOH MHIKETCHs AVIOTACHTEABHBIA KOHT2KT.
OrxmoneHde BRIKMIOYATENS OCYLIECTBIASTCE ABYMA OTKMIOYAIIMHMH DPYXHHAMY,
SMexTpHYecKan AyTa, o0pasyiomladcAs MexAy NYTOTACHTENBHLIMYE KOHTSKTAMU TIPH
OTKAIOYSHHM BHEKIIOHATENA, BLISBIBACT WHTEHCWBHOE TA30BBICICHHAE M3 CTCHOK
BIIAALTINEH, YTO NMPHBOAUT K POCTY IABNEHHA B KaMepe. JTOCKONBKY rassl MOTyT
BRIXOAWTE TOABKO 4epes IIels MeXIY MOABMKABIM KORTAKTOM H CTEHKAMH KaMephl, To
IpKH HX BRIXOAIE IO PTOMY IIyTH NPOHCXOINHMT MHTEHCMBHOE NpononeHoe obmysanue
AYTH H ee ramexue. JyroracuTefbHbIe KaMepel BRIKMIOYATENA HarpyskH thua BH-16
PacCYHTaHEl Ha GoNblloe YneAo oTkmoyeHul (6e3 raMeHHl BiIagbinet). Tak, Tok 50A
otkmouaeTed BrikmodareneM 300 pas, Tok 100A - 200 pa3, tox 200A - 75 pas, Tox
400A - 3 pasa.
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IMpolece 3aMBIKAHHA W PA3MBIKAHES KOHTAKIOB MpH BIIIOMEEMH H OTKIHOYeHHH
BEIK/MIQHATENA TIPOUCXOAHT CRedylolmuM o0pasoM: TpH BRMOYEHMN BRIKTIOYATEN
CHAYANA 3AMBIKAKOTCH AYTOracHTENbHBIE KOHTAKTHL, 3aTeM THABHLIE, NpPH Ero
OTKUOMEHRH,

HaoBopOT, NPUYEM B OTKIIOMGHHOM TIONOXEHHN TIOSBHMHBIA MyroracHTeNbHbIH
KOHTakT ofpasyer poctatouno Gonpmo#f pupuMBIH  BONYIUMBIH  3a30p ©
AyroracuTeneHoll  kamepoll. Brikmouarens  Harpyskm  MoryT  cHabxateed
CTAL[HOHAPHEIMY  3a3eMIBIIOUMMA  HOXAMY ¢ ONOXHpOBKOH OT HEIPaBUIRHOTO
BKITIOUEHMS.

Jna ynpapieRMs BRIKMIOUMATENeM Harpysku tuna BH-16 (kax u png ynpasnenns,
BEIKIIOUATENAMHE HAIPY3KY IpyTEx Trnos, takmx wak BHII-16, BHII-17, BHII-i1 u
ap.) obweiymo npaMensercs npupon Thna [IPA-17 (pyuHoll aBTOMaTHYESCKHID),
CHaDeHHLIH MexaHM3IMOM CcBODOIHOIO pACHENNeHMA M UMEOmHBH BCTPOSHHEBI
SNMEKTPOMArHHT JATA AWCTAHIMOHHOIO OTKIEOYEHHH annapaTa. JTOT NPHUROL MMEET
IPOCTYI0 HOCTATOMHO HAJEKHYW KOHCTDYXIMO, yRobeH B skeniyaTalldd, OZHAKO
oBNaRMeT CYIIECTREHHEIM HENOCTATKOM: C erg IMOMOIIbK HEBOIMONKHO BKITHMUHTEL
BBEIKIIOYATENb HATPY3KH JUCTAKUHOHHO H ABTOMATHUYECKH.

B caysae HeobxoaumMocTH npHMEHEHHS — THCTAHIMOHHOIG  BKJIOYEHFA
BRIKITIQUATENH HaIpy3KA HCOONBIVETCH WIEKTPOMATHHTHBIA ambo MHeBMAaTHYSCKH
npusof. Takoll mpusoA, ABILIGIMpiicE NpuBoAGM npaMoro gelicTous, MOCKONEKY B HEM
SHEPruf 1A BIJIIOYCHNS HENOCPEACTBEHHO HOTPeBRSeTCA OT KCTOuWHHKA OONLmol
MOIJHOCTH, NPOCT ITO KOHCTPYKUMM H HaaexeH B pabore. (OHaKO OCHOBHLIM €T0
HeOOCTATKOM  ABMACTCA TOTPeOHOCTh B MOLIHOM HCTOYHHKE  oNepatHBHOTO
HOCTOSHHOI'O TOKA.

Kpome Bmmouarens Harpyskd Turna BH-16 B Coserckom Comose, a Tawke B
cTpanax CHI™ norasany Xopolme pesynpTaTH B Mpoliecce SKCIMYATANE K TTONYSHIH
IDMPOKOE PacHpOCTPaHEHUE BEIKIOYATeNH Harpyaku tunos BH-10, BH-11, BHIL-16,
BHII-17 u ap., npeacrasnmomye cobolff cOUeTaHHe TPEXTOMOCHOTO PRsbeIHHHTEN
pyDsmero THNA BHYTpeHHEH YCTAHOBKKM ¢ APTOrAZ0BEIMH  KYTOTACHTENBHBIMH
KaMepaMH, HITOTOBRIAEMBIMH B3 OpreTekia.

DJTH aunapaTh] NPEHAIHAYAIOTCA L1 BKMIOSEHHA H OTKIIOMSHWSA TOKOB HArPy3KH
200...400A u He MOTYT CJOYKUTE NS 3aUIHTH 3NEKTpHuecKod ceTH of TokoB K3,
[TostoMmy, B crydae HeoOxomuMocTH ofbenHeHAs QYHKIBH HOpMATBHON KOMMYTAaTIHK
¥ 3aMATHE oT TokoB K3 H TOKOD meperpy3oK, BEIKNIOYATENb HATPY3KH HOIKEH OITH
cHab¥eH BRCOKUBOIBTHEIMH KBApUSBRMH npeaoxpannTemnans (T1K).

PacemoTpuM NPHHUMO AeHCTBHA aBTOTas0BONO BHKMIOYATENS HArpy3kw THIa
BH-10, ¢ py4sbIM NpuBoroM HA HOMUHANEHOE HanmpkeHrEeM 10 kB, ¢ HOMBHANBHBIM
ToKOM 4000A K ToKOM TepMuYeckol ¢cToHKoCTH, cocTapmmonmm 10 KA.

TIpHHUATL NEHCTBES 3TOTO BRIKTFOHATENY, TAKKE KaK H BEIKIOGATSNS HArpysku
tina BH-16, ocHOBaR Ha rameHuy OYTH MOTOKOM 2208, 00pasyIoIIHXCA BCIeACTBHS
pasIokeHHsd BKJIANGINE H3 oprcTexia. [Ipd OTKIOYEHMH BBHIKMOYATENs CHAYana
pa3MBIKAIOTES  TVABHEIE KOHTAKTH, 3ATEM AYTOTACHTENBLHBIC, PAa3MELIEHHBIC B
AYTOracHTeNpHOM YCTpolicTee. Bo3HMKAIOMAA TPH 3TOM Jyra Bo3AeHCTEYET HA CTCHKH
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BKABZBIIDA M, BCNCACTBHE PpA3NOXEHHS OPIeTeKNa, BRISBIBACT HHTEHCHBHOE
razoobpasopare. B mepHol TIpOXOMKAESHHA AYTOracHTENLHEIM KOHTAKTOM KaHana B
JIYTOTACHTENBEHOM YCTPORCTRE BBIXOJ, [A30B 3aTPYOHCH, YTO NMPHBOJIHT K IIOBRIIEHHIO
HABNEHHA BHYTPH KaMepbl. BHXpeBEle MOTOKH Ta3oB, HAXOASLIMXCH TIOJ JABISHHEM,
racat AyTy. VYDPSRAGHHE BHKIIOYATENEM OCYMECTBIASTCH PYMHBIM TPUBOIOM,
CHAOMEHHBLIM ~ MEXaHW3MOM  CBOBOAHOrO  pACUEMIeHHA, B 3NEKTPOMArHHTOM
OTEHOYEHHH, THTAEMBIM OT HE3ABHCHMOI0D HCTOYHHKA TOKE,

Bxatoyaercs BRIKITIOYATENE TONEKO BPYUHYIO, ¢ [OMOLIBI PYKONTKM NpPHBOJA,
OTKIIKYAETCS — BPYYHYIO B THCTAHUHOHHO 3IEKTPOMATHHTOM OTKITIOYEHHA,

Beiwmovarerrn  Harpyskd  Tumda  BH-10  ceabmxenn  craupoHapHBIME
BEMIAIOIMFMHE HOXAME, 3A36MIAIONIAMHE BEPXHHE W HWRHHE BEIBOJHRIE KOHTAKTHL
BhICOKOBOISTHEE TIPSAOXPAHRTENN YCTAHABTHEAIOTCA KaK ¢ BepxHel, Tak ¥ ¢ HHmHEH
CTOPOHBI BRIKIMIOYATENA.

Kparko  oxapakTepusyeM  CpPABHHTENRHO HENAaBHO  MOAEPHU3MPOBAHHEIE
KOHCTPYKITMK BbIKInOdateNel Harpy3kw, CBENEHEA © KOTOPBIX OTCYTCTBYIOT B
CPaBOTHHKAX, 8 MIPUBOIATCH JTHIUIL B OTASABHEIX JKYPHATBHEIX MyCHMKaIIX.

Brimouarens HaTpyskH  aprorasomoro  tuna  BHII-M1-10/630-20.
MopepuusuposaHHele Ge30lacHBE B 3KCIUIYATAUYMH BHIKTIOYATENW 3TOFO THNA B
HacToAlllee BpeMsl BEITycKaeT HalsuynKkckuil 3aR0O] BLICOKOBONBTHON anmnaparypsl. JTH
BLIKMIOUATENM  FAPEAHA3HAYEeHsl nng  paoTet B mkabax — KOMINEKTHBEIX
pacnpepenurenssx  yerponicte  (KPY),  gseifkax  Kamep  CTAUBOHAPHEBIX
OHHOCTOPOHRETO H  JBYcTOpoHHero ofcmyxwsadus (KCO) »  koMnmexTHbIX
tpaHchopMaropusx  nopcrannmdt  (KTTI) manpsoxesmem 10 B tpexdazuoro
nepemenHoro Toka dacrorod 50 u 60 I'y g cuerem ¢ 3asemnedHodl WIH
H30NUpPOBAHHOK Heltpansie. DBrIkmouaTens cHaXeH BCTPOSHHBIM MNpPYXWHHEIM
HPHBOACM C DYYHBIM 33BOOOM, NPEIHA3HAYSHHHIM JI1 MECTHOTO ¥ JUCTAHIHOHHOIO
ynpapnenns, Kpome mprMenerus BHII-M1-10/630-20Y B kauectse BeIxmioudTens
HArpysKd BO BHOBb CTPOMILHXCS 3JIEKTPOYCTAHOBKAX CPEAHEr0 HANPMKEHHA, OH
NpeNHARHAUASTCH TAOKe NI 3aMEHb] HAXONWBOTHXCH B 3KCIUIYATAITHH MOPANLRHO H
QHIAUCCKH YCTAPEBIIEX aHAMOrHYHEIX BRIKNIOTaTenedl Harpyskn Tunor BH3-16, BHp-
10, BHII-10 u pp., He momnexalliux pemoHTY (B CBASH C NPEKPAIICHHEM BHITYCKA K
HHM 3amacHelx dacrteH). IIpw ero paspaloTxd O YYTEHREI BCe IMOXENAHWA
Tocsnepronagzopa PoccHr W npeanpuaThii anextpuueckux cetell CHI, uto no3somino
CYIIECTBEHHO YNYYIIHTE €ro OCHOBHEIE TEXHUIECKHE TApaMeTphL.

Tlo cpeBHeHMIO ¢ AOPYIHMH BHATOMHYHEIMH THIIAMKM BBIKJIIONATeNEH HATPYIKH
MOICPHUSHPOBAHHEIH BHIKMIOUATENs Harpyikm BHII-M-10/630-20 ¢ apromoMmsiM
BNOKOM NTHTAHWA HMECT CenyIonive NpeNMyIecTEA!

~ B CJIy4ge OTKIIOUEHNS HAPAKEHNA Ha TpaHcqopmaropHol nonctanipy (TIT) ¢
Erc  NOMOITBI0  BORMONKO  OCYIUECTBIATh  JAKCTAHIUOHHOS  YIPABICHHE
KOMMYTAUROHHBLIMY allllapaTaMyi (MOXKEO OCYLIECTBHTS He MeHee IecTH tuknos O-B-
O Gez moA3apaANKH HMIYILCHEIX KOHACHCATOPOB JHEPTHK),

— B BecTokoBYIO naysy MomeT OBITR BHISNCH (OTKIKONEH) [TOBPeXISHHLIH
YYacTOK 37exTpoceTd, NMogaHa xomanza ATIB srikmovarenio na BIT (T) n ABP »
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IYHKTE JeJIEHUA ¢€TH, YTO 3HAYKTENLHO AeeBie, YeM IPHMEHeHHS CXEMEL ¢ OpYTHMHU
KOMMYTAUMOHHEIMA &TIapaTaMu, HAPUMED, BAKYYMHEIMHA,

~ BBRIKIIOYATENbh MOXET OHTE (¢ MUHMMAISHBLIMH 3aTPaTaMH)} HCIONb3OBAH AN
3aMeHEl OTpaboTaBIIEre CBOM pecypc aHANOTHIHOTO BBRIKIOYATENA YcTapesinel
KOHCTpyKIE B Kamepax KCO u KTTILL

Komnannn OAQ «f10 3nextportexduka», meppoil B Poccuy ocBomsmeit
NpOH3ROACTREO  TIPEXMOIHUMOHHEIX PasbeMEVWTENT8H W BoIwIodaTenell  Harpysku
6 (10}xB.

BrinyckaeMEle 3T0H KoMmanHedl  BEIKIIOUATeM Harpyskm Tuna BHT,
passeauBure/m PT u 3P paspalorader ¢ yueToM coBpemenHbX Tpebopanui M3K u
I'OCT P k wHanexHoctd o0opyZoBaymy, O€20MACBOCTH €r0 JKCHOYaTallul H
o0eTyKHBanK.

I'maBHOE MpeHMYINECTRO KOMMYTALMOHHKEIX AaNNapaToB JaHHOIC THOA -~
TPEXTOIHUBORHAY KOHCTPYKIHA KOMMYTALHOHHOIQ YCTPOHCTBA, UMEIINETC TpH
(PUKCHPOBAHHEIX TOTOKERUA: «BKITIOUEHO», «OTKRIOMEHO» WIH «3a3eMISHO», YTO
HCKMIOYAET BOIMOKHOCTR 3a3eMIeHHA 9acTel, HaxodsmMxed MO HANPGKEHHEM.,

Jpyrue npeuMyLlecTBa PACCMATPHBAEMOIU KOMMYTaLMOHHOIG YCTPORCTRA!

—  YyoTpolicTRO  HMEET  COBDEMEHHBIH  JHEPTOHE3aBHCHMEIA  NIpHBOL,
obecrieanRaloMY BEICOKYIO CKOPOCTE CpafaThiBaHHs BRIKIMIOUATENS Y rAICHHS AyTH;

— TPEXNO3HLIHOHHAS KOHCTPYKUMA BBIKMIOHATENN M PASLENHHHTENA OTIHIAETCH
HAeXHOCTE B pafore n chnocoOHa ofecneduts BezomacHocTs OBCAYXKMBAHHA B
fIPOLIECCE IKCIDIYATAIMY, KOTOPDE CBEAEHO 00 MAHHMYMA;

— OCHORHEIE SIEMEHTEl M Y315l BRIKMIOYATENeR HArpy3KH H pasbeIHHWUTENESH
yHrGHEUPOBAHET, YTO 3HAMHTENLHO COKPAIMAET CPOKH H3TOTOBICHEA ¥ ofecrieynnaer
BEICOKOE Ka9ecTno ¢OopKH.

Brixmogarenmy Harpy3KH 3apy0eskHEIX TpO3BOIHTENeH

W3 Gonbworo xonmdecTBa pa3HOOOpasHEIX THIOB BRIKNIIOYATENCH HarpyskH,
BEIMIyCKaeMEIX 2apyGewHBIMM  (QHpMaMH, paccMOTPHM TOJNBKO ARa Haubonee
XapaKTepHLIe THIEl BRIKNIOUATENEH ~ ARTOMHEBMATHYECKUE AMMapaTthl GpaHITy3cxol
thupmul Merin Gerin v senwnouaTeny Harpy3ku cepiii [SARC uransaHcKoro KOHIEPHA
VEI. Beixmoyarens Harpy3xH {paHuysckod dupmel Merin Gerin.

KoHeTpykips

— HOMKCH BRIKTIOYATENIN YCTAHOBNEHEI Ha eNMHOR pame, HITOTOBNSHHOH W3
OLMHKOBAHHON CTATH, M YDPABRMRIOTCA ONHUM BCTPOSHHEIM IIPYKHHHBIM IPHBOAOM,
Npy#KHHa KOTOPOro B3BOJAUTCA BPYUHYIO ¢ NOMOINBKY DYKOSTKH YNpasleHHA WM XKe
MOTOPHBIM IIPHBOAOM;

— KOMMYTAUROHHBIM amnapaT BETIONHEH TaK, YTO 00CCHEYMBASTCA MeXaHHYeCcKoe
MEpPeXpEITHE oTcera cOOPHDIX IIMH M30MHPYIOIIHMHE 1UTopKamy, IlpefycmoTpeHEl Bee
HeoDXoAKMEIS BIOKHPOBKY,

~ KaXpIH MOMOoC BEIKIIOYATENT o0opyayeTes ABTOKOMIIPECCHOHHEIM BO3AYIIHEIM
JYTOracHTENBHEIM YCTPOHCTROM;

Se—Te
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— BHIKTHOYATENH MMEIOT BCTPOSHHBIE TPeHoxpaBUTent (IPH COOTBETCTRYIOUIEM
VCHONHEHRAH) H HOKH 2438MACHHS, & passeUHKTENTd HMEIOT KOHCTPYKIWO,
AHANOrHYHYK) KOHCTpYKOHR BRKIOYaTenel, OfHAKO HE OCHAIAIOTCH CHCTEMON
TameHRa JYTH.

{OCHOBHEIE V3B

Ha crancuolt paMeé YCTAaHOBAEHE! HECYHiWie ONOPHEIE 3MOKCHIHO-PE3HHOBBIS
B3ONATOPEL, HA KOTOPHX 3aKpelveHBl KOHTaKTHEIE IeMeHThl. Ha BepxHeM H3omATOpe
CHAPYXH YCTAHOBIGH BEpXHMH BLIROA, BHYTPH PACTIONATACTCA BEPXHUH HETONBEKHEIR
KOHTAKT, COCTOANME K3 KOHTAKTHOIO THE3AA H CTEPKHA KoBTakTa. [Tps oTkmodeHHOM
DONOMEHWH BLIKIIOMATENd MEeXaHUYeCKad 3acAoHKA, CBA3aHHAA ¢ BAIOM NPHBOJA
3a3¢MAAIOMMX HOXEH, 3aKphIBaeT NOCTYIL K BEpXHEMY KOHTAKTY 1 COODHEIM ITHHAM.
Ha nrsxsen w30i19T0pe 3aKpEIUIed BIGKEUN BRIBOM , TOABIKHEIH KOHTAKTHRIH [HIBHID
H HHKHEE KOHTAKTHOE THE3AO.

Brmouenne

Ban, p3pomiumiii DpymUBEY MEXAHW3MA& BKTIOWEHUS, NPHBONMTCH B JIBHXEHME
urratHol pyxoAaTkol. [lpa 3ToM npu cpalarnBaHBH TPYKWIHEL HHKHHA KOHTAKT
NIepeMEINAeTCA [0 HANPARISIOWEMY UHAMHIDY, M KOHTaxkTsl 3ambixatotca. [log
AelCTBHEM TIPY)KUEHOTO MEXAHH3IMA KOHTAKTH OHICTPO 3aMLIKAIOTCH, ITO HCKIFOYAET
PHCK BOIHHKHOBEHHA AYTH.

Brixnouerne

TMoprinkBsid URMHHAP, NPHBONAHUMEIR B [BIKEHNE IPYAHHHEIM MEXAHHIMOM,
NepeMelNanachk BHMZ 110 HANPaBIAomeMY UWINHAPY, CO3J3eT JABNEHHE BO3AYXA,
KOTODBIH BRIPHIBAETCA 4Yepe3 COMNO ¥ TracHT AYyry, OOpazoBABIOYIOCH MEXIY
HEeNORBYWKHEGIM BEPXHHM KOHTAKTOM # UTOHBIKHEIM KOHTakTOM (064 KoHTakta
HaroTosneHs W3 cnnasa Cu-W).

CHeTeMa ramesus Syri

Jina rammends AYTW B BBIKMOYATENE HCNONL3YETCH NPOAONBHOS OMHOCTOPOHHES
AYyTEe aRTOKOMITpeceopHoTo THIA. TIpollece rapienus RyTH HPOHCXOMHT CHETYIOUIHM
obpazoM, [Ipy pa3MBIKAHHH KOHTEKTOB, T.e. HOCNE BRIXOAA MOABHAHONO KOHTAKTa M3
KOBTaKTHOIO THE3NA, K3 COMUIA B AYTOTacHTENBHYIO KamMepy IOAaeTcAd BO3LYILHEIA
DOTOK, ROTODBUT BOSHHUKAET BCASHCTBHE ©KATUR BOIMYXA MOABHXHEIM KOHTAKTOM,
NEpPCMEMAICIIHMCE. 00 IHIHHADY . Tlop aeifcTnmeM 3TONO0 NOTOXA [POMCXONHT
AcHOWM3alMA H TralleHye JYTH [pH IepeXoje TOKa dYepes Homb. Ocolensoctoic
IPONECEa rACHIS AyTH FBIACTCA TO, IO OHA BCE BpeMs HAXONHTCA BHYTPH BEDPXHETD
H30NATOPA, KOTOPHI He MHaeT el NMEepeKMHYThCA HAa cocepHHe a3kl M IMeMeHTsHl
KOHCTPYKLIUY, @ TAKGKES OrpaHH4KBacT 00ReM, B KOTOPOM NPOHCXOINT £¢ TalleHHe.,

Brixmouarenn HarpyskH cepun ISARC TonmocTsio OTBEYAIOT COBpPEMECHHBIM
TpeGOBAHMAM PBIHKA, sapyGexHEIM H poccuickum cranmapTaM. [IpeHMylIecTRa HX
npuMenenud B aueikax KCO cnemyromme:;

=
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—~ MPOCTOTA H HANEKHOCTH KOHCTPYKLIMH;

— MPOCTOTA YCTAHOBKH K o0CTyKHBaHHA,

~ MaJibli BEC TIOSBHXHEIX YacTeil;

—~ HAYYHE AYTOTACHTETBHON KaMEDEL;

Hanpupe MexauH4yeckoll 3acIOHKM, IONHOCTRIO pasfensrouiedl IMHHBIA ¥
REICOKOBONBTHBIA OTCERM; BOIMOKHOCTS AHCTAHIMORHOTO YIDABISHUA (10 3a1pocy) —
MOTOPHEIH PHBOJ BKIFOUEHNS, SMEKTPOMATBHTHEAA KATyIIKa BRIFOYCHUA.

Cnemyer ofpatite BHUMAHME Ha TOT QakT, HUT0 OTMEYEHHBIE BHIINE
NpeHMyIIecTBA BEIKTIOYATENd B CHAY pasHRIX MPHYNH Bce ellie OCTAlTCd HE
PEATHAOBAHEEMH B BEIKTIOMATENIX HATPYIKH, CEpHHEO BhIycKaeMbIx B crparax CHI',

Hraneanckait xoHneps VEl He cTpeMHTCA MOHONIONR3MPOBATE POCCHACKUM
pRIHOK ofexTpoobopynopaua cpegHero Hampaxednd. OH TOTOB  HAOPAMYIO
COTPYABAYATH ¢ POCCHACKHMY NPOHIBOAKTEAAMH 3TOr0 000PYAOBAHNA, B YACTHOCTH, C
NPOM3IBONUTEAMH BRIKIOdaTenei Harpyaxu. O6 5ToM cBHEeTeNnsCTBYeT TOT (hakT, uTo
3TOT KOHIEPH BMecTe ¢ komMnaruel «Pacronb-3nexTpo» Mpefrosill POCCHHCKAM
IpOH3BOMHTENSM  BRIKTIOUATENCH  HarpysKu  OCYMIECTBHTE  BIZMMOBLITOIHYIO
pentabenbnyy  koMmOwHawmmio: suelika KCO cofcrseHHoro npoHspojeTRa  +
KOMMYTALBORHBIH annapat ISARC .

Oro npeanoxedne Kouuepsga VEI Hyxkiaercs B nogcHeHHW. OcnoBHoM
KOMIIOHEHT MoB0re KOMMYTAITHOHHOINO annapaTa — CHAOBOH BRIKmOYaTent (0OBIMHO
BAKYYMHBIH MMM 3MerasoBbiil) — ¥ Ha poccHiCKOM, W HB YKPAHACKOM pPbIHKax
npefcTasied B n3obianiA. B TO Xke BpeMA XOpollie, BRICOKOHAIEKHRE BRHKMOYATENH
HATPY3KA H PAIBEAMHATENH NONANM B pa3pan AehRUHTHON IIPOXYKUNH, TOCKONBKY
BEIUBIOYATENH  HATPY3KH  DOCCMHCKOrO  UPOH3BONCTBE  HMEIOT  YCTAPEBUIVIO
KOHCTPYKITHIO, HENOCTATOHHO HANEXHBL, 2 WHOCTpaHHEE (HpME INpeiiaranr B
OCHOBHOM KOMMAKTHEI®, IIOYTH He Hy:xkgatoupecd B OOCIyKHBAHHE 316Ta3OBEHIE
annaparel, OfgHaxo 3xciuryatanyonHele cnyxOu PoccHw B YKDawHE! MPHBBEIKIKE K
BOIAYINHBIM  BHRIKAIOUATEIAM BBHIAY HMX  DEMOHTONPHIOODHOCTH  (3JEra3oBhic
BRIKTIOYATEH IOCHE PajTepMETHIAlHN MPaKTHYeCKH HE IIONNANNTCA BOCCTAHOBICHHIO).
Kpome TOro, BO3AYINHLIE BRIKTIOYATENH MENIeBNe JIETA30BRIX M HMMCIOT BHAHMEIH
PaspelB  KOHTaKTOB (MHOrKE UDPOUIBOAWTEIH 3Neras’oBbIX  RINAPATOB  FOTOBEI
NPEANONKKTE TAKYIO OMilE0, HO ee peagusaiud BeH3bexro NpUBeleT X IOARISHHIO
NONONHHTENEHOH TOYKH BO3MOKHOI yTeury amerasa).

Poccrilckue TpeAnpuatii B HaCTOANICe BpeMd MPEHMYIISCTBEHHO BRITYCKAIOT
ayeiixn KCO yoTapesmeil XOHCTPYKINH, paspaGoTaHHkbIE €NIE B COBETCKOE BpeMs. 3T0
TIPOHCXOOMT MO CASAYIOIAM UpHanHaM. Paipabareisate cOBCTBEHHYIO KOHCTPYKIHID
suetixn KCO u aoporo H gorro. B 1o e BpeMd NOXYIATH JUIEHIHIO ¥ 3apYOLIKHEBIX
npowssoautenefi wa cBopky ageex KCO Taxke Hoporo B X TOMY Ke, €CIH TaKafd
AYILeH3HA B BYIeT 3a3KVILIEHA, TO BCe paBHO HeoDxonuMo ByjeT BHECTH ONpeAeneHHse
H3MEHESHKA B KOHCTPYKITHIO SHEHKH.

Komnanua «Pacnoms-2nextpo» (Canrr-Ilerepbypr) u nranesHcknh RouuepH VEL
Power Distribution SpA mupemnaralor cnepymowmuid n0yTh penicHEAA  mpobreMsl:
poccuiickoe NPeANpHATHE, CTPEeMALIESCH BAMITH HA PHIHOK ¢ HOBBIM 00OpyaoBaHHEM,

ST g i
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HO He uMeroliee BOsMOXKHOCTH paspaborats adeliky c HYNS, MOXET MONYYHT: OT HHX
JOKYMEHTAIMK} 110 KOHCTPYKIIHY f4eHKH, KOTOPYIO BOpaBe W3MEHATh MO CBOSMY
YCMOTPEHHIO B COOTBETCTBUH ¢ TpeboBaHMAMH 3axasgnka. B 2TH  sueiixn
(BumycKaeMEle yxe 0T cOBCTBEHHOTO HMEHH) NPOU3BOAHTENE MOMET YCTAHARIMBATE
COBpPEMEHHBIC BLIK/IOJATENH HATPYIKH W patbeQHHUTENH ~ BBIKOYATENH CEpHHE
ISARC (MCAPK) u sueiixamy cepur UNISARC (VHUCAPK). TlonoxprenbHbti ONBIT
TAKOTO COTPYAHWYECTBA YKe WMEeTcH: poccuiickat komnauus «b3MID (CaHxr-
HetepGypr) ycraoBuna B Poccuu Ha page obsextor sucitkn UNISARC ¢
srionodatenamis ISARC, koroprie xopomo ¢eds 3apekoMeHIo0Bamd B pabote.

Y3 aposeaeHHOre BHle of3o0pa TexHAYecKHX napamerpos [1], ocobenroctei
KOHCTPYKIEH H ob0nactell NpHEMEHeHWS BHIKMIOUaTened Harpy3kd BHEHO, ITO 3TH
KOMMYTAUHOHHEIS annapaTsl 348 fpoUiexaunie 60 ner npoliid HEIPOCTOR IIyTh CBOETO
pPaiBBTHA M HETIPEPHIBHOTO COBEPIIEHCTROBAHHA: OT IIEPBOHAYANGHOTO COYSTAHUS
oOBMELIX Pa3beIMKEATENCH B IABKHX NpefoXpaHuTeNnel, MOCNeIYIOMWETD MpHMeHeRNS
YCHNCHHAMX  paspeamHuTenedl  (PaybeAwHMTEAM  MOWHOCTH) M IUIARKHX
npefoxpalHTeNeld O COBPEMEHHEIX KOHCTPYKUMIT BHIKMIOYaTeneil, BRKMHOYAOLWIMKX B
ceba oONMYHBIE paspeNMHHTENH W npocTefilmie, CPaBHETENBHO HEHNOPOTHE
HYTOracMTeNeHEIE xaMephl, B HacTOAIEe BpemMAa 3TH KOMMYTALMOHHEE AMIapaThl
ROCTHITIM TAKOIO TEXHHYECKOro YPOBHA H HAASKHOCTH, Wr0 HX He ONacalwTcd
MPHMEHATE JUIS KOMMYTa[HE J20KE€ B CaMbIX OTBETCTBEHHEIX 3NIEKTPOYCTRHOBKAX.
OpnHaxo n cefidac €lie paHO roBOPHTL O 33BEPLICHHK NOSHOTO YCOBEPHICHCTROBAHNSA
KOHCTPYKIRH 3TUX KOMMYTAUMOHHMX auNapaTos, MOCKOIBKY HC CHX TIOP BCE Sme
DCTARTCA OTKPHITHIM BONPOC O NPHMEHEHHA B HAX HaubGolee pauHOHANBHOTO crgcoba
myrorauledna (no kpalimeli Mepe 8 Poccru 1 Ha Ykpasure). B cBasp ¢ pacmumpenueM
npeMeHenns B crpanax CHI snextpoycranosok HanpsxeHdem 20 xB, KoTophX noKa
CPABHUTENEHO MaJo, BOIMOXKHA HanbHelmas fopaboTka KOHCTPYKIMH BRKMIOYAaTENEH
HATPY3KK M X COBEPIIEHCTRORAHUE.

B semBoge cnemyer ofpartdats ocofoe BHEMaHHE Ha TO, YT0 [UTABKHS
NPEHOXPAHHTENH B BEIKMIGUATENIX HArPY3IKY UIPAOT MCKIIOUHTENBHO BAXKHYIO POk
Yxe Ha HauansRoM sTane co3faHHd STHX BAXHBIX KOMMYTAUHOHHEIX 2[IIADaTOB, KOTA
3TH IUAPATEl COCTOSNH JMING W3 OOBIMHEIX, HE CHAOKEBHRIX NyroracHTeTHHBLIMH
KaMepam¥, pasbeNHHHTENel ¥ IIIaBKUX NpeHoxpanurensi, paspabordvky no
JOCTOHHCTBY OUCHUIW 3aMEVATENBbHYIO CHNOceDHOCTE NNABKHX NpefoXpaHuTenei
npepsats Gompmolt Tok K3, mpotexaroinedl Mo NOBpedICHHOH neny, MAaKCHMYM 34
HECKONBKO MUJNHCEKYHT (B OTNHYHE OT APYTHX 3alIMTHBIX CPEeACTs, HPEephIBAIIX
TOK 3a ropasge Oonsiinil UPOMEKYTOX BpeMeHH). Tem caMuiM, U3-33 OYeHb Manoil
IPONOIKHTENEHOCTH NPOTEKARUA B NoppexkaeHHoH rienn Toka K3, B 20 ¢ Gonsme pas
MpEBBILAOINEre TOK  HATPY3KH, CYIIECTBEHHO OTPaHWIHBAETCH  KONMHECTBO
BEINEMACMON B WIEKTPOYCTAHOBKE JHEPTHY, JTO BELET K 3HaYMTENLHOMY OCHAONeHMo
BEHCTBHA Tepmudeckoro 3(ibeKTa Ha KOWTAKTH! PasHERUHHTENA, MOCKOARKY OHM 33
HECKONEKO MHIUTHCEKYHE HE YCTISRaIOT OITABUTECA HIH CagThCH.

S
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YeTaHORNEHHBIE B BRKNOYATENAX HACPYIKY NIABKHE NPeAOXpaHATRIIH;

— 1I03BOMAIOT OTKMIOYETE 34 HECKONBKO MununcexyHn Toku K3 odenb Gonmluod
BETHIEHL] — g0 300 KA;

~ 00ecneTHBAIOT HAWTYDILYIO 3alIATY aNeKTPoodOpYA0BAHUA 0T MOBPESKACHNY, &
olepaTHPHBIN TIEPCOHAN 3aUIMINAIOT OT Bo3geHorsua Ha Hero Gomsworo Toxa K3,
TIOCKOJIBKY NPEeROXPaHUTEIH SBISIOTCH HAMIYUIIKMH OTPARHYHTENAMHE TOKA;

—~ He HAHOCHT J3KONOTHHYeckuil yulep0 oOxpykawoiteit cpele, TNOCKONBKY
MeTAIHMECKHE HEMEHTH BEYTPE NpeJoXpaHATeNd [LIABATCA HENOCPEACTESHHOTO 1o
nefcTeHeM apapHiiHOro ToKa DE3 YYacTHA KAKOro-iiubo MpoMeXyTOTHOID MEXaHH3MA,
8 HEMOCPEJACTBEHHEIH HNponece TallleHHs OYyTH OPOTEKAET B YONHOCTHIO 3aKPRITOM
AIPOCTPAHCTBE 1ATPOHA, HTO IPEMNTCTBYET BEHIXOOY B OKPYXKAIOWEE MPOCTPAHCTBO
AOHW3HPOBAHHEIX TA30B.

Kpome Toro, nmnnaBkHe DPesOXpPAHATENH He TpebYIOT TEXHAYECKOro
ofcnyXkHBarysl; AOCTATOYHA NUIb NPOcTad 3aMeHa NEperopeBIIHX mpenoxpanuTereh
nOCTe OTIUTIONEHIS ABAPHIHOTO TOKA Ha HOBLIE.

L — R
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XAPAKTEPHUCTHKA OBLEKTA JJEKTPOCHABXEHWA

IlpoekTHpyeMan CHCTEMa 3JNMEKTPOCHAGKEHHS MHUKPOpAKoHa, OrpaHHYesiHOTOo
yoruamu npocnekt Kapna Maprea, OwraGprokas, MorTtaxmukop, 3epxuuckoro
NoyyaeT NUTaHHe oT rmogctaduny «LIPTI-3a», pafiona JOK ropona Osepck, xoTopas
BXOAUT B coCTaB (O3epcKHX TOPOICKUX 3NeKTPOCeTe .

Topoackue 3MeKIpHYECKHE CETH HpeaHassHadednl 4 MHTAHMA norpeburenei,
PACTIONMKEHHEIX HA TEPPHTOPHY TOpOMA, H IMPEACTABIAIOT c000H COBOKYNHOCTH
9eXTPHYECKIX ceTelt M TpaHchOpMaTopHbIX NoACTa A,

TlotpebuTeny roponcKWX 3BeKTpoceTedl JeNATCS Ha HOCKONBKO KaTErOpHH:
NoTpeGHTENM KUIoro H obmecTBeRHOTO (OHAA, MPOMBILVICHHRE NoTpebuTen,
KOMMYHIBHEIe OBLIETDPOMCKOTD 3HaueHHd (BOJOTPOBON, KaBAmMiaumd, ® T.JL),
10TpebHTENH NPHTOPOLHEIX PatioHOB,

Harpyska npoextepyeMoro MuxpopalioHa cOCTOMT TONEKO H3 JEWIEIX U
OOUIECTBSHHEIX 3MAHUH B COOPYXEHMHA W YIWYHOIe ocbeluenus. OCHOBHY Harpysxy,

oxoo 90%, coCTaRNMAOT KHIBIE 30aHHA.

e Me Auniu, fodnuctk
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1 PACUET 3JIEKTPHYECKHX HAT'PY 30K

Pacuernne wHarpyixu notpeburencii onpenessoTcd no yxazammam CIT 31-110-
2003 «IIpoexTpoBaHie ¥ MOHTAX JMEKTPOYCTAHOBOK MGATRIX H OOINECTBEHHEIX
apamdy» [2] . B yKa3saHHBIX HCTOMHHKAX HCOONB3YIOTCH YEENbHEIE HATPY3KH H
pacyeTHeiC KOIDMHITHEHTEI, ONpeleNAeMEE XapakTepoM  3NeKTponoTpebieHus
{HArpy3KH) OOHOTO MM IPYINEl MEKTPONpHeMHHKOB (noTpeduTeneii). Jnavyenys >THX
Ko3pHUNEKTOR BaphMpYIOTCAd B 32BHMCHMOCTH OT XapakTepHcTHK moTpefurens u

NpHBOOATCS B BHAe Tabiui.
1.1 Pacder snexTpudeckux HATPYIOK KUNEX 3TaHHH

Lence pacueTa WIEKTPHHMECKHX HATPY30K SBIACTCH ONPEHENcHHE 4YHoma Y
MOIHOCTH NoTpebuTennckux TIL Pacderdele snekTpEueckie HATPYIKH XKUIBIX JOMOB
CKIAORBAIOTCA H3 DACIeTHRIX HAFPY3IOK CWIOBHIX norpebHTenci 3MexTposHeprvM H
HAFpPy30K [HTAIIEN OCBETHTENRHOH CeTH.

Pacqernas 3neKTpHYecKas Harpyska KBapTHp Py, NpuBeleHHad K BBOOY JKMIOTO
BOMa, olpenenserc;

(1.1)

n

PIIL= pyn,m ! XN, ¥

TAg Ny — YHCTO KBAPTHR IPUCOCTHHEHHBIX K SISMEHTY CETH.
Pys.xe.— yOeNBHAd pacieTHas Harpyska KeapTHps! [3];

PacueTRas HArpy3ska CHJIOBRIX 3JIEKTPOIPHEMHMKOB Ha BBOJE B 3jaHue KBT,
OTIpeneIeTcs:

PC =P.Tl +PC.T.‘.-"." (1 '2)
rae Pgqy - HATPy3Ka SeKTpogRHraTeNedl HacocoB BOROCHA0KEHHA, BEHTHIATOPOB B

OpYTHX CAaHWTAPHO-TEXKHKISCKUX yeTpoiteTs, kBT,
P, - Harpyaka jxuQTOBEIX YCTAHOBOK, ONpeneHTeTCA 10 GopMyne:

n
Py = K,;ZH Py (1.3)

rae K.~ koadgduuuent cnpoca [2];
n — of1ee KONHYECTRO MHPTOBEIX YCTAHOBOK B HIIOM AOMe.

Ppr - ycTaHOBISHHAN MOLTHOCTE 3NEKTPOXBHraTed (TR, KBT.

MonmgocTs  MEKTPOOBHTATENSH HACOCOB BodOCHabXeHWHA, BEHTAIATOPOB U
IpYTAX CAHUTAPHO-TEXHIIECKHX YCTPOUCTB Pory OnpeaesieTcs mo dopmye:

1]

Py =K, Py (1.4)
i=1
Slucri
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rae K.— xoadwpurmmenta cpoca [2]:
Il — KONHYeCTRO CaHHTAPHO-TEXHUMECKAX YCTPOHCTE;
Pory — YCTAHOBIICHHAA MOIGHOCTE CAHHTAPHO-TEXHUIECKHX YCTPOHCTE KBT.

Torga pacuerHas aKTHEHAA HATPY3Ka Ha BBOZE XIANOro 1oMa papea, KBT:

Pp,mz:.:Pp.m +ky 'Pc H (15)
rae ky.— kosppunmEenT yUacTHA B MAKCHMYME HATPY3KH CHIIOBBIX MEKTPONPHEMHEKOB

i2];

PacyeTHas peaxTUBHAS HATPY3KA HA BBOJAE XHANOro goMa, KBAp:

Qp.ilt..u. = Pp.nn. 2o, +0.9- Pp,n, ‘tgo,, (1.6)

rae 1g¢e =0.2 Ang KBapTHp ¢ MMEKTPHHECKHMH IUTHTaMH [4];
te@,=1.33 -mna nRPTOBEX YCTaHOROK [4];

Tormas pacueTHas Harpy3Ka Ha BBOJE KHAOTO goMa, KBA:

Sp.w.n.= P:x.n.-"Q:x.n.‘ (1'?)
AHANOTHYHEIE pAacyeThl IIPOBOAMM JN% LPYrHX MHNBIX AOMOB MHKpopaioHa
(no3uuum 1-35)
Pac=er nposenen o dopMynaM (1.1} ~(1.7) pesynptatel pacuera 3aHOCHM B
Tabmuiry 1.

1.2 Onpegenenne pacueTHBIX 3MEKTPHHECKHX HATPY30K 00IISCTREHEHIX 34aHKI

Ilpy koMMyHATRHO-0BLIECTREHHEIX MOTPEOUTENAX (MArA3AHE H T.I1.), BCTPOEHHBIX
8 KHIBIC 340HHA OCYLIIECTBISIOTCY Da3feNbHEIC BROIHEIC paCMpeleRUTENBHbIS
yerpoiictea 380 B nna xunolf u obmectBeHHOR wacTeilt anapun. CoOTBETCTREHHO
pazlenLHO ONPeJEITIOTCH HX PactieTHRIE HAMPY3KH.

PacueTHre aNeKTpUMEcKHe HarpY3KW Ha BROAE B QOIUCCTHEHHBIE 3ZAHHA HITH
ECTPOEHHEIE B HIIBIE ZOMA MPEATIPUATHA ONPEHENAIOTCA IO YKPYIHERHBIM YACIEEBIM
HATPY3XaM 510 BRIDAKESHUIO:

P s~ Paja M (1.8)
e P, — YAENbHAS pacyeTHad HArpysKka o06MmecTEeHROrO 3AaHNs, KBT/ennHwmry

KONHUaCTReHHOO MOKAZATETA {KGJIH'-IECTBU paﬁotmx MECT, Y4alluXxci, Ioane

TOproBoro 3ama, M- # T.I1.) [2);
M~ xONHYeCTEEHHLT TOKA3ATENS,
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Tabnuna 1 — Pacyersl xUNBIX AOMOB MAKpOpaiiona

%“ g 2 " !f"; n 1 | 2 § L ‘5 - B 24 o5 <k
E8| 5% gi & g 2 52l 2| 2| £9] & | A%
¥, Mzeprunckoro
1 108 | 1,488 | 160,70 | 0.98 3 0,8 5 12,0 0,65 179,84
2 81 1,595 | 129,20 | 0,98 1 0,8 3 4,0 0,65 137,12
3 81 1,595 | 129,20 | 0,98 1 0,8 3 4,0 0,65 137,12
4 360 | 1,288 | 463,68 | 098 | 10 0.5 5 250 0,65 510,17
5 78 1,610 | 125,58 | 0,98 1 0,9 5 4.5 0,65 133,99
6 78 1,610 | 12558 | 0,98 1 0,9 5 4,5 0,65 133,99
¥n. Kapna mapkca
7 168 | 1,404 | 235,87 | 0,98 2 4,9 5 9,0 0,63 252,39
8 168 | 1,404 | 23587 | 0,98 2 A 5 2,0 0,65 252,39
9 168 | 1404 | 235,87 | 0,98 2 0,9 5 8.0 0,65 252,39
10 144 | 1,438 | 207,07 | 0.98 4 0,7 5 14.0 0,65 230,38
11 216 | 1,352 | 292,03 | 0,98 6 0,6 5 18,0 0,65 322,50
12 396 | 1,271 | 503,32 | 0,98 11 0,4 5 220 0,65 546,22
13 84 1,580 | 132,72 | 0,98 1 0.9 5 4.5 0,65 141,27
14 84 1,580 | 132,72 | 0,98 1 0.9 5 4.5 0,63 141,27
V1. MoHTRXHHKOR
15 | 162 |1m3 228917098 2 | 08 |J] 5 | 80 [ 0465 | 24382
¥ 1. Oxrabpecras
16 216 [ 1,352 [ 29203 [ 098 | 6 0.6 5 18,0 | 065 | 322,50
17 81 | 1,595] 12920 J o9 | 3 0,8 5 12,6 | 065 147,76
18 g 2466 | 1973 | 096 - - - 0,65 21,56
19 8 2466 | 19,73 | 0,96 - - - - 0,65 21,56
20 g 2,466 | 1973 | 0,96 - - - - 0,65 21,56
21 60 1,706 | 102,00 | 0,58 2 0,8 5 8,0 0,65 114,50
¥ 1. JlyHogapekoro
22 120 | 0,834 | 100,00 | 0,96 - - - - 0,65 110,93
23 60 | 1,050 | 63,00 | 0.96 - - - - 0,65 69,72
24 60 | 1,050 | 63,00 | 0,96 - - - - 0,65 69,72
25 60 | 1,050 | 63,00 | 0,96 - - - - 0,65 69,72
26 60 1,050 | 63,00 | 0,96 - - - - 0,65 69,72
27 216 | 1352 | 29203 | 0,98 6 0,6 5 18,0 1,65 322,50
28 180 | 1,388 | 24984 | 0,98 5 0,7 5 17,5 0,65 278,17
29 84 | 1,580 | 132,72 | (.98 1 4,9 5 4,5 0,65 141,27
30 144 | 1,430 | 205,92 | 0,98 4 0,7 5 14,0 0,65 22921
31 288 | 1320 | 380,16 | 0,98 B 0,5 5 20,0 0,65 416,11
32 45 1,887 | 8492 | 0,96 - - - - 0,65 90,89
33 45 1,887 | 8492 | 0.96 - - - - 0,65 90,89
Y. Lperoanas
34 8 2,466 | 19,73 | 0,96 - - - - 0,65 21,37
33 8 2466 | 1973 | (0,96 - - - - 90,65 21,37
Hroro: 6266,12

R e T S — ﬂucm,
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Pacuernad peakTHBHAS Harpy3Ka Ha BBoje B obLIECTBEHHOE 37aHHE K YUpEXkIcBUe
OTIPEJENAETCS 10 BRpakeHHIo, XBAp:

Qp.mnpan.u.=Pp.ﬁanpD.u.m. : tg(p’ (1 9)
rie {gp ~pacieTHbIl xo3QhHIHEHT peakTuBHOH MoUIHOCTH [2];

Ilonuag pacdeTHas HArpysxa Ha BBOJE B 0OLUECTBEHHOE 3HAHHE OUPSHEIBIETCH 110

tpopmrye:
I 2
S5 o6, “\/Einﬁm. ot (1.10)

AHANOTHYEBIE pactieTH NPOM3BOIEM MM8 Jpyrux oOIUCCTBEHHBIX S38aHWH M
yupexcienuit. Pacuer nposegen wo dopmynam (1,8) —(1.10) pesynwratst pacdera
NpenCTERTEHH B Tabmuue 2,

Tabnuna 2 ~PacgeT SneKTpHIEcKEX Harpy30K 0BIECTBEHHLIX 3NAHHK

o

B -

g g Hammeropakye 3naRes % gﬂz E C§ oy ﬁg g S| & % ) %

i =
36 JC 53 135 046 | 62,1 | 0970251 1553 | 64,01
37 JC 3 190 046 ) 874 1097025 21,85 | 90.08
38 Texmucoym Ned4 850 046 | 3910 | 080 ] 0,70 | 273,70 | 477,27
39 [wama Mo21 670 022 | 1474 | 095 | 0,38 } 56,02 | 157,68
44 UoctEERYa Ypan 336 040 | 1344 1085 062 | 8333 | 158,13
41 Cranosas NelQ 100 g9 | %00 | 098 1 0,20 | 1800 | 91,78
Hroro: 1038,90
42 CHepbank 1200 | 0,045 | 540 | O87 | 0,57 ] 30,78 } 62,16
43 Chepbank 1200 | 0,045 | 540 | 0871057 | 30,78 | 62,16
44 TMours Ne456787 1742 | 0,055 | 958 | 090 | 0,48 | 4599 | 106,27

Toprobpele UeHTPH 151940
45 Inenpscitc 600 06 | 96,0 | 090020 1920 | 97,91
46 XHMCTATBKOMIUIEKT 1560 | 0,16 | 2496 | 0,901 0,20 | 49,92 | 254 54
47 4BTOMATDIHH 200 0,16 | 144,06 | 090 | 0,20 ; 28,80 | 146,85
48 Cemis 500 0,16 | 80,0 [0950 | 0201 16,00 | 81,58
49 Marerka 440 0,16 640 | 0,90 | 0,20 ] 12,80 65,26
50 Gorocanod 200 0,16 | 320 1090020 ] 640 32,63
Hroro: 678,78
— fTuem
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1.3 Pacuer Harpy3KH HApYXHOTO K BEYTPHKBAPTaAbHOTO OCBEIUSHHA

YoenpHas Harpy3xa A pacyera HapyXKHOIO ¥ BHYTPHKBAPTAILHOIO OCBEILEHHA
38BHCHT OT KATeTOpWH YNHLU, KOTOPHE NPHHHMAIOTCA B 3aBACHMOCTH  OT
TPafoCTPORTENECTRA. ECAH, coTacko MeHepalbHOTD INaHa MHKpOpaloHa, HEHIBECTHO
K KakOoH KATeMOpAH OTHOCATCH VYIHOE, TO KarerOpHIO YIWIE [PHENMMAIOT
HPORIBOALHO.

DnekTpwuecKie  HATPY3KH  HAPYXHOTO  OCBEINEHHS  OPHEHTHPOBOMHO
ONPSACTAIOTCS MCXOHA W3 HOPM OCBeTHTeNBHLIX Harpyzok (CHull). B ocHoBY pacuera
3AKJ1aABIBAIOTCSH KAaTETOPHHM YIHI K JOpor

Kateropus ynuu:

1} MarucTpanmeHue YNHUB padioHHOTO 3HauyeHHR, Aopord ofiteropoackoro
SHAYEHWA, ANA [PY30BOTC ABYKEHHS, MUIOMAIH Tepel KPYIHBIMH O0NieCTREeHHBIMYE
3J8HHAMH W COOPYRCHHAMA TIPR CpesHeM 3BAYEHHH YAENBHOH HArpY3kH Py yq, OT 80
no 100xBt/em. 3rto ymuom  zepwunckore, Oxrsbpscxas, Kapna Mapkcea,
MoHTaKHHKOR.

2} ynEns H QOPOTH MECTHOTO 3HAYERMA: KIIBIE YIHGE, JOPOTH MPOMEIILIEHHEX
H KOMMYHATBHO-CKIAACKAX paitORoB, MOCENXKOBHE YIKUR H HOPOTH IPH CPEAHEM
3HAYCHUH YAeNbHON Harpyskd Py, yxo 07 30 g0 50 xB1/xM. 3o ymuua Jlynodapexoro.

3} Mnowalk BHYTPHKBAPTANGHOFR TEepPRTOPHM COCTARIAET nopamka 31 ra,
HOpMHEpYeMas yNeTsHAS MOIIHOCTD ocBemenns — 1,2 kB 1/ra.

O0Imas pacyerHad Harpyska ceTedl Hapy:KHOTO OCBEIIEHHA POEKTHPYEMOH
TeppHTOPUH GHIpeaengeTca o Qopmyne:

Powo = Praowmyn * Lyn T Pyyocnrep * Sy (L.11)
A€ Py ocsyn, — YEETBHAL MOITHOCTD OCBEINEHHA YHIL

Ly — 00IUAA TPOTARESHHOCTE YITHL;

Py s.oon.rep, — YREABHAA MOUIHOCTE OCBEINEHIA TEPPUTOPHH MHKPOPAHOHA;

Shp — WIOIWAOE BHYTPHKBAPTATRHON TEPPHTOPHH.

C yueToM BHIUEIPHBSACHHBIX 3HAYEHHM, HATDY3IKA CeTel HApYXHOIO QCBCINCHNS
MuKpopaiioHa coctapmer {1.11):

Pppo = 47,4 «Br.
Lienecoobpazne B wavecTBe HCTOMHHKOER CBETA A4 YCTAHOBOK HADYXHOIO
OCBELIEHHS TIPHHATE AYroenle pryTHele mamnbl Tina JPJ, ¢ xoadduimentom
MOILHOCTY cos(p = 0,85,

IMonvag MOLIHOCTE YCTAHOBOK HAPYXKHOIO OCBEIIEHHS Sy . COCTABIACT!

P

= 2 (1.12)
Cos@

Sp4o = 55,76 xBr.

Spo

Jiuem
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Pacyer npouspeser mo popmynam (1.11) — (1.12) peaynrtarst 3adocuM Tabamiy 3.

Tabnuna 3 — Harpyzka Hapy’»XHOTO B BHYTPHKBAPTANEHON OCBEIMEHUS MUKpopaiiona

Homep | Margcrp, | Ofm, . Py, M, | PynO, | Pymmep, | Ppi.o. | Sp.no,

T KM KM kBT KBt kBT ®BT kBt

1 0,178 0,362 6,42 40 all 1,2 47,40 55,77

2 (4,637 6,62 40 90 1,2 3342 39,32
3 0,556 0,251 6,10 40 90 1,2 52,15 | 61,35
4 0,328 6,81 40 D0 1,2 24,29 25,05

5 0,368 5,56 40 90 1,2 21,39 25,17

] 0,155 5,46 40 90 1,2 12,75 15,00

7 0,503 0,362 4,84 40 90 1,2 58,51 68,83
Hroro: 2,725 0,975 41,81 246,92 | 280,50

BrIBOIEL O pa3fery oJauH

B nannoM pa3sfene paccUMTaHBl HAIPY3IKH KHMABIX H oOLICCTREHHEIX 3HaHMi, a
TAKXKE OCBEILEHHE YKL H TEPPHTUPAH MUKpOpaitona,

e IR

hit Arievid.

Modnuch

Harmig
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2 BBIBOP CWIOBBLIX TPAHCDPOPMATOPOB TI1

Cornacto [4] anextponpuemsurs Il kaveropmm pexomenpgyerca ofecneduBarh
SNMEKTPOIHEPTHEH OT JABYX HEe3ABUCHUMBIX B3aHMHO pe3epBMPYIOIINX HCTOUHHKOB
nitanys, PachpefensTenbslii myHKT 10 KB uenecoobpasHo pacnonoxHTe ¢O CTOPOHE
nutaHnd o1 nofcraHipe «LIPT1 3a», a Taroke MO apXHTEKTYPHEIM H 3KOHOMITMECKHM
coobpakensM cormecTaTs LIPIT 12,

Yeravopka PIT Hanpmxerndem 10 kB skonoMuuecis ofyclIoBleHa BBHAY TOTO, UTO
CyMMapHasd MOIIHOCTH 3JleXTponpuémanrkos pocturaer (2 MBT. Tawxke ycraHoBkoH
PII ynpoinaeTca sKenayaTalps MEKTPRYECKHX ceTeil MEKpopaioHa.

Cornmacio [2] B paitonax mHOrosTaXKHOH 3acTpofixu (9 sTaxeid H BEINE) Opw
HanpsbkeHHE 10 KB onTHMansHas MOMHOCTE AByXrpancgopmaropueix TI1 cocTarndeT
2 x 1000 xBA.

K ycranopke na TI1 npusmmMalores rparcgopmaroprt Thna TM-1000-10/0,4xB.
IlapameTpsl Tpanchopmaropoe: A Pyy = 12,2 kBt A Pxx = 1,9 kBT, u® = 5,5%;
Ixx = ],17%.

Hna onpencAeHHs HArpy3kKH TpaHC(QODMATOPHBIX NMOACTAHIMH 33KpenniseM 3a
MOACTAHIMEH DIHIMEKAILME JOMa H COOPYXEHH U CYMMIPYEM UX HATPYIKY C YyI&TOM
yqacTUg oOBEKTOB SHEKTpOcHAOKEHNS B MakCHMyME HATPY3KH, HCIONAIYA
uHGopMaumio H3 Tabmuuo 1 n 2. Tipm yenomyu, uro or oxHoét TII murarorvcs
noTpe0UTENN HATPY3KH pasHoTe pona, HeoOxommMo 3a 6a30BYyI0 IIPHHATL HAHOONBIIYIO
HAIPY3KY, 4 MOLIHOCTL OCTANGHHX noTpebwrencH B3ATe ¢ yderoM Kod(podHIMedTa
YYACTHA B MAaKCHMYMe HATDYIKH. PacueTHad MOIQHOCTL MO Kaxxnoi w3 subGpansex TI1
OpeACTaRIeHA B Tabnune 4.

Jis BEIGOpA MOIMHOCTE TPAHCHOPMATOPOR ONPEIeNAeTCAd MAKCHMANLHAY TIONHAA
MOLIHOCTE, NPEXOAAIIALCH Ha TIOACTAHLMIO:

B
paciy
Spac‘-l — --—l-_n-' (2‘1)
COSPepuz
rfg Ppoce. & — CyMMapHAas aXTHBHAL MOUTHOCTD HATPY3KH, MpHXxoasimeHcs ua TII,
COS(Pp gy — CPEAHEBIBRIIEHHOE 3HAYEHHE COS(, ONPEALNAEMOe JEPE3 120 pm

Q
t8Pepas = 1;,11'3':;E . (2.2)
pacs

MomsocTs 0AHOTO TpaHC(OpMATOpa ABYXTPARC(OPMATOPHOI TONCTAHLHH:

Spacs
5 - KS,u-::-n‘ éxd)
rre Ks jon, — AOMYCTHMBIH KO3 QHUHEHT 3arpy3Ky TpadgchopMaTopa,
K3 gon = 0,7.
Flucm
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To onpesenenHoNH MOMHOCTY OJHOIO TpanchopMaTopa H3 CTAHAAPTHOTO paa [3]
BAXOHHTCA HOMMHAIGHAA MOIMHOCTH TPaHCQOPMATOpa Sqew W BeIDMpaetcs T
Tpanchopmaropa. Bubpanurie TpancgopMaTOpEl IpOBEPRIOTCH N0 JeHCTBHTENRHOMY
K03GPHIHEHTY 3arPY3KH.

S
Kageiier = 5~ ;‘i:_'m - (2.4}

IlpH 3TOM JOMAKHO BEINOTHATECS YCNOBHE: K3 gercr < K3 rone-r T8 K3 peper < 0,7,

C yveroM NEPCOEXTHBHOTO POCTE HAIPY30K M PasBHTHS SMEKTPHISCKOH CetH
MMKpOpaioHa HMKHAA TpaHuua xo3(hQuuHeHTa 3arpy3KH TpaHCQOPMATOpa HE MMeeT
TPUHIHMMAILHOTO 3HAYEHHA HA 3TANe NPOSKTHPOBAHUA,

Pacwer npouzsefie o gopmyinam (2.1) «(2.4) pezyeTaThl pacveToB OPUBSASHE! B
Tabmune 4.

Tabmiua 4 ~ Pacder Harpy3kR 1paHcGOPMATOPHAX TOHCTAHIMH

g P

3 paey, | Qpaser Spac 8t | 3Teoy

2 Fl  Tpucoemmtenye B | B | 28an | 0o | BN | pk | ipA | Koo
1 w’%’%éﬁ’”’ 1062,5 | 2698 | 0254 | 0970 | 1095.4 | 782,47 | 1000 | 0,54772
2 12’23’21%37’4“’ 1196.0 | 356.6 | 0298 | 0962 | 124321 888,05 | 1000 | 0,62163

38.43,17,34.35,

3 e 671.5 | 4015 | 6596 | 0970 | 6944 | 496,01 | 630 | 055111
4 39’472";6515’5’ 1230,0 | 326,0 | 0265 | 0960 | 12812 915,18 | 1000 | 0,64062
5| 4145234203 | 11370 273.0 | 0240 | 0.968 |1175,5] 839.69 | 1000 | 0,58778
6 | 132302831 | 11580 291,5 | 0252 | 0,032 | 1242,4 | 887,49 | 1000 | 0.62124
7 [48.49,5042,44,7.89 ] 9985 | 2815 | 0282 | 0,064 |1035,7 | 739,85 | 1000 | 0,51789 |
Wrera: 7456,6 | 2200.0 7768.2 | 5548,70 |

HauGonsisas peaxkTHBHAN MOLHOCTE, KOTOpYXO TpaHcOpMATOpPEl  MOLYT
nponyctTuTs i3 ceth 10 kB 8 ceTp 0,4 kB!

Qsp = J(n Ky Sur)? — B2 @25)

rae: 1 —4ucio TparegopMaropos Ha T11
Ky 5~ HOMycTHMEIR koo bHIHEHT 3arpy3KH TPAHCHOPMATOPOB, B HOPMATEHOM
pexume a1 kareropun anexrponpreMeEnkos: K, , = 0,7;
Sy — HOMMHANERaA MOITHOCTE TpaHchopmarTopos TI;
P,— pacyerHas axTHBHAL HATpY3ka Ha TIL
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BemiuuHa Qlp sengercs pacyeTHolM, nosToMy B obIieM ciaydae peakTHBHAad
Harpy3ka tpanciopMartopa Q:

Q1 = Qup e Qyp < Qyye (2.6)
MomHocTs KoHmeHcaTopoB (QK, KOTOPHIE CHELYET YCTAHOBHTL Ha CTODOHE

HH3KOTO Hanpaxenns T11:
Qk = Qp - Q,. 2.7

KoafhuupenTss 3arpysks TpaHcHOPMATOPOB B HOPMANSHOM U TIOCHEaBAPHITHOM
peamMax DYOYT COOTBETCTBERHO!

’sz + g}
K;p = ———. 2.

* NSy ke

fP,i! +
Kypa = (n—1) S,. (2.9)

Horeps MoOIIHOCTH B TpaHCfopMaTopax:
AP, = (AP, + K2, AP,) ' n, {2.10)
a UH3 lxx

AQ, = (Ka.n 06 3o * oo Sm) "I, (2.11)

Pacuer npourenen no dopmynasM (2.5) ~(2.11) peaynsrarsl pacgeTa CBEHSHE B
tabany 5.

Tabmuua 5 - Pacuer noTepk MOWHROCTH B TpancopmaTopax TII

e Prow | Qo (St | Qlp | QL | Qe |} g f APS | AQT
= T kBr | =Br KBap Kpap | xmap R, kBr | Kmap

1 {1062,59 | 269,86 | 1000 | 911,535 126986 | O |0,548163 ) 1,09632 | 10,73 | 45,418

2 11196,02 | 356,68 1 1000 | 7276858 1 356,68 | O | 0,624039 124807 | 12,50 | 48,798

3] 673,38 [ 401,53 ) 630 | 5694007140153 0 |0,62236411,24472 12,851 127,520

4 |1230,00 | 32601 | 1000 | 668,6522 | 326,001 | 0 |0,636236]1,27247 | 13,277 1 49,382

5 | 1137,95 273,09 | 1000 | 815523 (273,09 0 |0,58512811,170251 11,753 | 47,010

6 | 1158,00 | 291,50 | 1000 | 7867856 | 291,50 | 0 | 0,597064 1 1,19412 | 12,098 | 47,546

7| 998,50 | 281,92 | 1000 |[981,3204 [ 28192 O 0,51877 | 1,03754 | 9,9665 | 44,226

fMuem
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[leHTp 2mekTpHveckux Harpysok (LIDOH} geiderca CHMBOMHYECKHM UEHTPOM
NOTpebneHus 2MEKTPUYECcKol JHEPrHM, KOOPUMHATE KOTOPOTO, abCUUcca H OpAHBATE,
HAaXOMATCH COOTBETCTREHHO 110 BRIPAKCHHAM

XGRS

Xg = -—Z_?F;l-— (2.12)
_ E%(Ppi ' Yl)_ (2.13)

M= 2111 Ppi

TpanchopMaTopHyO NOACTaHLIO clegyer pacnonarats bmike k LiPH, Tak kak
310 IMO3BONACT DNpRONHZWTE BHCOKOE HANPAKEHHE K NeHTpY nortpebnexus
MEKTPOIHCPIHH H 3HAUHTENRHO COKPATHTE NPOTIKEHHOCTh PACclpefenuTe/IbRON CeTH
BU3KOIO HANPAREHUA, YMEHBIINB TEM CaMBIM Pacxoj DPOBOTHHKOBOIO MaTcpHANs d
CHH3INTL NOTEpH exrposHeprdd. OmHako B TOpoAcKoH XUNol 3acTpolike Mexny
MAHAAME  PasMEIAOTCA  HOETCKHE W CHOPTHBHRIE  TUIOIUANKH,  (IPOXOHAT
BHYTPHPAOHHEIE JOPOTH H KOMMYHAILHBIE MarucTpany. B cBs3d ¢ 3THM He BCerna
YAAETCH PACTIONOKUTE TIONCTAHIVIO B IICHTpE 3NeKTPHYIEeCKUX Harpyscok. B rabmuue 6
NPEACTABIEHB! PEIYALTATH pacdeTa Mecrononoxesdus TI1, a Takxe JeHCTBUTENBHEIS
KOODIOHHATEI, COOTBETCTBYIOITHE YCIOBUIM IPOEKTHPYEMOrO MHKPOPaiona.

Kaprorpamma Harpysox npezacrasnder cofoil pasMelleHHBIE HA FeHEPaNbHOM
MAaHe OKPYKHOCTEH, LEHTPH KOTOPEIX COBIAAAIOT ¢ UEHTPpaMy Harpy3ok T, nromana
OKPY)KHOCTEH NpOTNOPUHOHANSHES! pacuéTHRIM aKTHBHHIM  Harpyakam., Kaxgas
OKPYHHOCTE JENHTCA HA CEeKTOpPEI, MNOIAZH KOTOPLIX TIPONOPLHOHAIBHEL SKTHEHEIM
Harpy3KkaM JIeKTPolpHEMEHMKOB ¢ HanpskeHweM Jo 1 KB H 3nexrpudeckoro
pcpeliednA. [lpuw ToM payHyc OXPYXHOCTH H YIVIN CeXTopoe mni kaxzoi TII
COOTBETCTREHHO ONPEASTSTIOTCH:

Poi
Ry = |——, 2.14
= B (214)
rie Py — pacuérHas akTHBHA HATPY3KA BCEX MIEKTPONpHEMHIKOB 10 1 KB 1
aNexTpHIecKoro ocpenenms nannol TIL, kBT,
m -- MacmsTal omageR KaprorpaMMel Harpysok no (2.15), kBr/mM2:

Pmax.p
= —— 2.15
" T Rfax (215)

rie Prax p— MaKCHMATBHAd pacteTHAs AKTABHAS MOMHOCTE TIL, Pmaxp = 1230kBrT;
Runax — MBKCUMANLHBTH PAAHYC Ha KapTorpamme, Rme = 50 MM
Toraa no eeipaxenHio (2.15):
m = 0,156 xBr/mm’

R; = 47.6 Mm
—__——Tm
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¥Yrnel cexTopos a4 kasxaoil TII onpetenstores o hopMynaM:

R
a,y = 36022 (2.16)
Pyt
Pp,:u:ni
anm' - 360 i 3 (2-1?)

rae Ppui, Ppocsi — PACHETHEIE AKTMBHEIE HAIPY3KH JNEKTPONPUEMHUKOE o 1 kB &
3exTpRYecKoro oceemeHna nawnol TTI, kBr.

Pacder mnpomnsseneH mo dopmynaM (2.12) ~2.17)Kaprorpamma Harpysox TII
npuBeacH: B Tabmuue 6.

BeiBom: Mo pasieny fpa

B papvom pasfene BeiOpasm TpaHchOpMATOPH ONA TOACTaHUME, 8 Takke
paccHHTAHEl TNOTEPH B HHX, KOMOQUIMEHTH 3arpy3Kl B  HOPMATLHOM U
noc/jeaBapHiHOM peskumMay. Kpome toro, HaliieHsl HEHTPH 3/EKTPHYECKHY HaTPYy30K B
BRIOpBHSI KOOPAMHATEL MecTononowxenns TI1 ¢ yuyetom ocobeHsocrell AaHBOTO
MUKpopaliona

Tabnuna 6 -Kaprorpamma Harpysok TI1

E| 8.8
& E*g e Tyl vi|xmp|vyop | Xm | vea| 5 | B | e
z S g kBT MM Tpas rpan
T ] = ~
1 2 3 4 5 6 7 8 9 10 11 12 13
15 22343 447 | 160
16 31308 | 509 80
18 137,76 | 651|175
10 137,76 [ 613|232
1 49 2 4968 539 | 161 | 537,13 | 168,67 | 537 | 168 | 47,60 | 343,93 | 16,06
34 66,96 483 1 240
33 66,96 | 549|271
R 66,96 620 | 301
Hroro 1062,59
17 532,00 | 718 | 140
K] 66,96 | 690335
30 106,54 | 794 | 336
2 50 2 69,92 | 728|262 | 769,18 ) 204,23 | 769 | 204 | 50,09 | 34993 | 10,06
53 107,52 | 795 | 99
23 313,08 | 865 | 257
Hroro 1196,02
Nucm
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[Npojiomxenne TaOMILEE €

1 2 3 4 5 b 7 8 G 10 11 12 13
51 273,70 | 705 | 495
57 43,20 | 822 | 619
24 142,67 | 852 | 449
43 20,52 | B46 | 336
44 20,52 | 815 | 536
3 75 2 2075 878 545 784,65 | 525,08 | 785 | 525 | 38,49 | 332,12 | 27,87
26 20,72 [ 818 | 602
27 20,72 | 878 | 630
28 110,82 | 822 | 619
Hroro 673,58
52 103,18 | 337 | 399
52 115,20 | 481 | 496
51 199,68 | 530 | 543
21 23772 | 588 | 518
4 T 2 130.62 | 423 | 519 483,38 | 472,28 | 483 | 472 | 50,54 | 353,76 | 6,23
35 313,08 | 447 | 371
9 130,52 | 329 514
Hroro 1230,00
54 72,00 | 151 ] 426
60 76,80 | 174 | 435
6 133,79 | 144 | 378
7 133,79 | 171 | 468
5 g 2 496,08 | 272 | 476 221,73 | 43646 | 222 | 436 | 48,64 | 353,23 | 6,76
37 137,76 | 241 | 388
41 87,74 1203 340
Hrore 1137,94
5 174,10 | 119 291
40 8720 |206| 276
38 222,20 | 281 311
6 36 2 269.60 | 361 | 253 235,71 | 257,25 | 236 | 257 | 48,88 | 356,03 | 3,96
39 404,60 | 184 | 212
Hraro 1158,00
63 64,00 | 382} 94
64 51,20 | 189 129
65 2560 |406] 158
56 43,20 |355] 149
7 58 2 76,64 | 382! 197 | 242,72 | 121,76 | 243 | 122 | 4645 | 338,90 | 21,09
12 24590 | 106 | 139
13 245,90 | 207 ] 111
14 24590 | 310 | 89
Hroro 908.50
Siucm
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3 CXEMA BHYTPEHHEI'O 3NMEKTPOCHABXEHWA
3.1 Kpurepuu Betfopa palHOHANRHOH CXeMBl BHYTPEHHETO YNeKTPOCHADKEeHH

IMpuuuyn  BEMOJHEHHE ropodckoil  3NeKTpHYeckold ceTH  BHOHpaetcs
NPUMEHHTENBHO K OCHOBHON Macce ICKTPONPHEMHKKOE PACCMATPHBAEMOTO palioHa
ropopd. CornacHo [2] BRIDONHAIOTCA cAeHyIomue Tpebopanus:

- Harpy3:o4Had ¢nocobHOCTE NMHHEA W TPAHC(HOPMATOPOB JOMKHA ONpenenaTses
OPHEATHIM Clocof0M NMOCTPOSHUS PACTIPLIENHTCILHON CeTH, pactdeTHBIMM PeXKUMAaMH
ee paboTsl, ¢ YYeTOM TIeperpyz0uHoi cnocobHocTn olopynoBamwa H kabenefl B
NOCHeaABAPHITHOM peiHMeE,;

- Harpyaka PII ga pacyeTHEIA CpOK JOMKHA COCTARANTE HA WKHAX 10 KB He MeHee
12 MBrT;

- PIT 10 xB cnenyer, kak NpaBHIO, BEINOIHATE ¢ OORON CEKIHOHEPOBAHHOH
cacteMod CcOOPHEIX IMHH C THTAHHEM @O B3AMMOPE3EPEUPYEMEIM JIHHILIM,
OOOK/MOYEHHEIM K pandhiM CeXIMAM [IHH, HA CEXIMOHHOM BBIKIIOYATENE HOMKHO
NpefycMaTpUBaTECH yeTpoicTeo ABP.

OCHOBHEIM NPHHIMIIOM [OCTPOSHHA pacnpegenmTentdofi cetu 10 xB mma
3EEKTPONPHEMHUKOR BTOpoli KaTeropH ARIAETCA coUeTaHHE NeTNeBhx cxem 10 xB,
ofectieyHBAYONIKX ABYXCTOpOHBEee MHTaHue KaxaoH TT1, u metneparx cxeM 0.4 kB naxn
IHTAHRA IoTpeGHTeneH,

IenecoobpazHocTE NMPHHATHA TOH HIH HHOH CXeME O0GOCHOBBIBASTCS TEXHMKO-
SKOHOMHUYECKHM CPABHEHHEM,

OMHOBPeMEHHEI YYET KANMTAISHEIX BIOWEHHH M 3KCIULYaTALMOHHEIX PACXONOB
moxeT OWTEL TpoussenSH ¢ TOMOIIBKY METOZA [PHBEASHHBIX 38TDAT. TeXHHKO-
3KOHOMHYECKOE CPABHEHHE 3aKI09aeTCA B CPARHEHHH CTOWMOCTH KabenbHbIX THHHI K
AOTEPh B HHX, 4 TAKKE CTOHMOCTH XKoMIoacxrTHoro obopynomarms PIT m 1IPIL
Brrucnenne 3aTpaT Ha cOOpYXeHWe pacnpenenutensHoro myHxra (PIT) ceomures K
ONpedcicHHI0  3arpaT Ha OpHofpeTeEMe M MOHT®K SA9eeK  KOMIUISKTHOTG
cragMoRapHoro obopynosatua (KCO). TaxuM oOpazoM, pasivyms 41 BeIOpaHHAIX
¢xeM 3akmovaerca B yucne sueex KCO u gueex 1IPII, cnpenensemMoM KOIMHYECTBOM
NPHXOOANIAX B OTXONAMINX KaOenbHbIX NUHHEH.

Brifop xabeNsHEIX THHAUIH OCYIICCTBAZETCA MO SKOHOMHYECKOH IIOTHOCTH TOKA,
KOTODas YCTAHARIMBAST ONTHMANHSHOS COOTHOLIGHWE MEKIY 32TpaTaMd LBETHOIO
METANNA K [TOTEPAMH FIEKTPOSHEPIHH B JIHEHH,

PacueTHRIH TOK i-0# kabenbHo# TNHHE B HOPMAUTEHOM PEXRME;

J( "+ @

3.1
=" U G

rae P, — pacueTHas akTvBHas Harpyska KJI, kBt

(Q,— pacueTHas peaxTuRHag Harpyaka KJI, ksap;

Unou— HOMUHAIHOE HANpAKEHHE CEeTH, kB,

Sucm
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[pumep pacgera npomseeseM ans kaGenpHod  nuWHKM, OHTalomed
pacnpegenurensslit nyexr oT [THL Ilo ycnosmam mpoxnanxu KJI B 3emMie ¢
HATMYEEM PacTATHBAIOWMX YCUIMH, MPH OTCYTCTBAN GAYXZArOUIMX TOKOB, € HK3KOR
KOppO3MHMHON aKTUBHOCTEIG HKCNONsIYeM Kabenp ¢ AMOMHHHEBHIMH KUTAMH ¢
6ymaxHoOE HponuTaHHOH MacIoKaRU(ONBHOK uzonguyell B antoMAHEEBOH obononke ¢
SpoHeNOKPOBOM M3 CTANBHEIX JIEHT K NMOJYILKOLK W3 nascaHa Tama AABJL

B naHHOM Cllyyac B KAYECTRE DacyeTHOH HATPYIKH NPUHHMAeTCE CyMMapHad
Harpyska nuraeMeix TTI ¢ yaeroM xospduinierTa yqactud Ky = 0,8:

5, =K, Z S pi. (3.2)

Cestenne i-off kaGenpHoH NHHMH, ONpeAeNsIeMO8 N0 IKOHOMHYECKOH IIOTHOCTH
TOKa:

I
Py, = ?ﬁ (3.3)
r'ie i, — 3IKOBOMEKYECKas IOTHOCTE TOKE, AfMM?; jo= 1,4 [2,1a6n.1.3.36]
Ho pesyneraraM pacdera BeIORpaeM xabesns, Melomni Omoxaiiinee cTAHAApTHOE
ceueHue, AABJ] (3x185).
Jns srafpansoro xabens ONpefelferca NMHTENRHO AOIYCTAMBI TOK C Y4ETOM
YCAOBEH NPOXNANKHA;

I'ﬂL‘lHi =Kn; " K¢ I,ﬂ,DHi "Ny = Ipir (3 4)

rae Kn - nonpapounsiid xoshbuHent Ha YRCA0 BapaieAHO MPOKNaBBEASMEIX

kabeneii [2], ws pByx Kabenell PH PACCTOAHNY MeXOy HHMH B cBety 300 MM

Kn=0,92;

K, — monpasoqnstii Ko hUIAEHT Ha TEMIICPaTYPY CPeas], B KOTOROH

npoxnansiaaeres kadens [2], K, =1,15;

Inon; — ANTEARHO JOMYCTHMED TOXK B4 Jansoro kabend, [pom =385 A;

Ny ~ YHCIo napaniefsHO MPOKNANLIBACMBIX Kabenel.

Bribpanroe ceuenue IpoBepAeTCd B aBapriHOM PeXHMe:

Tagi = Kagi * Iion 2 lani = 21p;, (3.5)
riie Kap — xoaddumuenT meperpysru kabenn [2,1a61.1.3.2], Kas= 1,25,

Tak kax BriOpanmbii kaGens npoxout 10 TOKY B aBapHlHOM peXuMe, TO
nprHAMaeM 2 kabenas AABJT (3x180).

e
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AU = Pp Yo~ 1y + ?p Xp* L < ﬁU,ﬂDﬁ = 50, (3.6)
" Uiow
TAE I~ YISALHOE AKTHBHOE CONPOTHBISHHE Kabeia, OM/kw;
lea— Jnana KJI, kM
Xo— YAEABHOES PCAKTUBHOE COMPOTHRIEHKE kabens, Om/xm.
Jlns perbparoro kabens yAesHOE AKTMBHOE M DEAKTHBHOE CONPOTHRIICHNS
COOTBETCTBEMHO PaBRH [4] : ro = 0,17 OMfxm, xo = 0,06 Om/xm
Jnnna K1 ot IIPII no PI1 cocrasmaer 1200 M.

JUig paneRenUX TEXHHKO->KOHOMMYECKHX pacucToB HeoOXOMHMO ONpCIenHTh
BEAMIHAY NOTEPL MOWIHOCTH B KabenbuexX nmiuuaX. B Harbonpmied crenedu HOTEPH B
JMHHEAX depenad o0yCIOBNEHH NOTEpAMH AKTHBHOH MOIHOCTH 33 CYET Harpesa
1poBOAHUKOB. COOTBETCTBEHHO NOTEPY ONPEIeAMNOTCH GopMyNoH:

AP =3 90E vty s Tin= W (3.7)

Pacuer nposiperen no dopMynam (3.1) —(3.7) peaynsTaTel pacyeTa CRCACHSE! B
Talmny 7.

Tabnuua 7 — Pacuer cevenna kabens ot LIPII 3a o PII

Iyt KJI | LM I, A Fo,mmZ | F,ouM2 | Dy A Iap, A AP, kBt | Al %
UPI-PIT | 1200 | 2246 160.4 i85 14,66 10558 3905 3.5

T xabensubix nHEHM, coemiusiomMx TIL, pacdeT NPOUMIBOAHTCA AHANOTHYHO,
Omxaxo g K&KIOT0 BAPHAHTA CXeMEl CYHIECTBYIOT 0coDEHHOCTH pacHeTa HarpyskH,
PACCMOTPEHHEE HiDke. Jind HWarnfAmgHOCTH ¥ TPOCTOTH! BEIYACICHHIH COCTABIAIOTCA
PacyeTHHC CXEMEI, OTpAXKAWILHE CcpexHee paccTosHue Mexmgy TII, warpysky B
KOHEYHBIX TOUKAX, 3 TAKKS MOTOKY MOLIHOCTH BHYTPH CXCMBL,

Vi3 ananusa cxem oanekrTpocHab¥eHWs HIBECTHO, YTO Hambodee HaaewmHbl
pPATHATLHEIE W pPaN#adbHO-CTYNERYaThie CXeMB, OIHAKC OHM XapakTepHIYIOTCR
fonenMM  komuuecTBoM KabenmeH, otxoadmwmm ot PII. Marucrpamsvas cxema
OTIMYAETCA MEHbIUCH HAIOHMHOCTLY ekTpocHaOxemHus H  OoNbilAM  GUCIOM
OTKMIOYSHHEIX TOTpebHTenell, OHa 3KOHOMHAYHEE 33 CHET MEHBIIErQ KOJIHISCTBA
HCTIOMB3YEMBIX A4CeK H MEHBIICH JIIHHE! KAOENbHEIX JHUH.

Jna mutanua TII wauGonee paunosameHBiMM SBASIOTCH KOIBOCRAS ¥ JABOHHAad
CKBO3HAs (ABYXNydueBas) CXEMH, Xak HaHbolee OKOHOMHYHEIC, & TaKKe
VAOBJICTBOPAIOIMHE TpeQopaHmam  HamekHocTW. B komsueBod  cxeme npH
BBYCTOPOHHEM NETaHHA norpeburencii minna uMeer 100%-HEIA peseps NMPONYCKHOH
ciocobrocTy, A Tore uTobm B Hambonee THKENOM ABAPUHHOM poiHME
(MoBpeM AECHUE OTHOTO K3 TONOBHELX YYACTKOB NHAMH) o0ecreynsanoch NMTAHAS BCEX
notpedurenc. B sMecrax npucocAMHeHMs OTBETBIEHHN K JHHMH YCTAHOBACHBI
BRIKIKOuATENH. B 21oM coyyae nospexcaenne moboro 3neMesTa OAHOIO OTBETBICHHA

T Rich
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notpedurencii,. B MecTax NpuCOSHHEHHS OTBETRIEHHN K JIHHHMH YCTAHOBIIGHBI
BRIKMOuaTend, B aToM cliydae nospexaenne moboro sneMeHTa OZHOTO OTBSTBIIEHHT
NpHBENeT K OTKIMIOYEHHID 3TONO OTBETRICHHA, COXpPAHHB TEM CAMBIM OHTaHME
OCTANBHEIX [pHCOenWHeHrH. B #pyxay=eBoll cxeme HMSETCH BOSMOKHOCTB
TEPEKTIOUeH A UTAHUS ¢ OTKA34RINEH MATHCTPAIH Ha HCpaBHYIO.

3.2 Konpuepas cxeMa

ITpu onmpeneneHuU pacdeTHOR MOINHOCTH KabeNbHEBIX NHHHA 18 JaHHOIC
BAPHAHTA CXeMEl HeoOXOnMMO HaHTH TOYKY OOTOKOpaznena. Tak Kak B CXeMe
OCYINECTRAASTCA 3AMKHYTHRIH peskum paboThl ceTH, Te TOTOKOpacnpegenenne Oyaer
ECTECTBEHHHM M OMpEAemMTCs 3HAYeHHeM HATPY3KH OTHeNBHEIX TMoTpeGuTeneil.
IIpunnmMas B0 BHAMAHHE CXOMECTh TPA(UKOBR ISKTPHUECKHX HArpy3oK, MOMKHO
ROITYCTUTh, YTO MECTO pazleneHus NOTOKOB MOIIHOCTH (TOUKa moTokopasfena) Oymer
{HKCHpOBAaHHRIM. Pacder DOTOXOB MOIBHOCTH HA4 YYACTKaxX CETH [POM3BOAHTCA
nprbmbxenHo Oe3 y4eTa 0TEPE B IHHKHH.

A

A P A&
LA

:

ms3 M2 i
™ TG ms

Pucynok 3.1 — Cxema anexrpocralikeHud HIoTo pafiona {BapHaAT 1)

Koneneeyio cerh HeoOXoNHMO paspesaTh MO MyHKTY NHTaHHA (B OaHHOM Cy4ae
PII, cosmemennas ¢ TII 4) ¥ mpeacTaBuTs B BENE IKHHY ¢ JBYCTOPOHHHM NUTAHHEM C
yinamy A u B no xonuam. Pazofeem pacnpeileNHTEALHYIO CETh HA AR KONTLIA, BBUIY
Donbmoll MOMHOCTH nuTaHnd norpeburencid. IloTokn MomBEOCTE NPHOMHKEHHO
ONPEAENAIOTCH [0 (POPMYIan:

Suem
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_51'(L2+L3+L4)+Sz'(L3+L4)+SS'L4

3.8
L +L;+ L+ L, (28

Sa
_53'(L1+L2+L3J+52'(L1+L2)+51'L1

Ly + Lo+ Ly + L, (5:3)

Se

IlorokopacnpeneneHye HA OCTAIBHEIX YYACTKAX CETH HAXOAMTCE DO NEPBOMY
sakoHy Kupxroga.

Pacnaet nponsseneH 1o §iopMynam (3.15) <{3.16), peryneTaTh pacuera NpHBEASHEL
B Tabapie 8.

Tabnuua 8 — Onpegenenie NOTOKOB MOIIHOCTH AJIA KOJMBIABOH cxeMEl

ToToke MomHoCTH Ha yaacTkax, KBA

ngﬂm Sp, Ly | Ll,m | L2, M [Mxrasue o utanwee o Perammune
KBA
KOHIY A Kouily B NOTOKH
ilepsoe KoABLG
PII-TTI1 | 109546 | 584 584 1637 | S01 | 149534 | 5011 149534 | 801 | 1495.34
TTIIII; 124327 237 | 21 | 1053 |s12| 39988 |si2| 29988 |s12] 39988
T’II'I]'I%- 694 41 413 1234 Bl6 | 8§23 | -843,39 |S231 843,39 |S23] 843,39
TI13-PTL - 403 1637 403 | 530 ] -1537,80 | 830 | 153780 | 8301 153780
Hrore | 3033,14 | 1637 SA | 149534 | 5B | 153780 3033.14
Bropoe xonsno
PII-TTI5 | 117556 | 415 415 1563 | 801 | 2036,25 | 801 | -2036,25 | 801 | 203625
11“111156. 1242.49 | 227 642 1148 15121 86069 |812| -860,69 |SiZ1 B60,69
'.I[‘Hn? 103579 | 256 898 921 | 823 | -38]1.80 |sS23)| 331,80 |S23| 381,80
TII7-P11 - 665 1563 665 | 830 | -1417,59 | §30 ] 141759 | 830 | 141739
Wroro | 3453,84 | 1563 SA | 203625 | 8B | 141759 3453 .84

Tposepka: 1495,34 + 1537,8 = 3(33,14 kBA;

Iposepxa: 2036,25 + 1417,59 = 3453,84 kBA.

[TomyuaeM, 4To TOUKOH NOTOKOpa3ena SRiAeTcy:

-~ nis mepuoro xonkua TII-2:

- Juis1 Broporo kometa TTI-6.

Haubonee Taxenuil pexxum B JaHHOH cXeMe BOSHUKAeT npH o0peibe omHoH H3
DUTAIOMHX JTHHEH TONOBHOTO YJYacTka. Takum 00pasoM, Ais NPOBEPKH CedcHuil
kabeneif Mo YCNMOBUSIM YTMKEICHHOIO DEXHMA HEODXOZMMO OOPEHENHTE TOKM U
COOTBETCTBYIOIIWE KM cedenuAa A 06oux coyiaer. JIpHtieM, B ciy4ae, Korja Henb3s
noAebpaTh CTAHmAPTHOE cevenie Kabend, Heo0XOoIUMO YREIHWSHTE THCIO NAPANNEIbHEO
npotokeHHbX xabenei. PesyneTaTel pacyeToB NpelCTABIeBE B Tabmuue 9.

flucm
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HaHHele, NOAVYCHHBIE B Mocnefamx croabuax tabmun 8 H 9, grmiiorcs
HCXONHBIMH Juia  BEIQOpa W OpobepkH cedeHds kabemell, CoOeNMHMONIMX
npoextTupyeMEle TII mo Koaslly, B COOTBETCTBHA C METOAHKON, HITOXKECHHOK B IIYHKTE
3.1, PesynnTaThl pacueTa npupesiessl » Tabmine 10

Tabmaua 9 —~ Pacyer apapriinoro pexiMa

O6prig 0 KoROy A {O6psE mo kouiy B
e T Tasl, A Sp, XBA Tasl, A las A
PII-TIII 3033,14 175.32 = > 175,32
TII1-TI2 193768 112,00 1095.46 63.32 112,00
TII2-TT13 694,41 40,13 2338.73 135.18 135,18
TTI3-PII - - 3033.14 175.32 17532
PI1-TiI5 345384 199,64 - - 159,64
TI15-TT16 2278,28 131,69 1175.56 §7.,95 131,69
TI6-TNI7 | 1035,79 59.87 2418,05 139,77 139,77
TII7-PI1 - 3453.84 190,64 199.64
Tabnuna 10 - Pacuer ceueHns kalens 118 KOIBUEBOH CXEMEL
Marpcrpans PY-TI13
loms | Tape | 4Pa
Or Ho L, xm | LA Fag, M2 | F, M2 A vy BT
PY | TII1 | 0,584 175,32 86,66 61,73 70 2415 | 3012 H
T | TIZ | 0,237 112 56 40 S0 201,25 | 251,56 | 14
T2 | TI13 | 0,413 135,18 67,59 48,27 50 201,25 | 251,56 | 3.6
PY | TTI3 | 0,403 175,32 86,66 61,73 70 2415 | 3012 | 4,1
Marserpans PY-TT14
PY | TIa 16143 | 3703 [3703 | 2645 | 35 | 161 [20125] 05
Marrerpams PY-TII7
PY | TII5 | (1415 199,64 99,82 7.3 a5 293,25 | 366,56 | 4,2
s | TIe | 0,227 131,69 65,84 47,03 30 201,25 125156 1.8
TH6 | TIA7 | 0,256 139,77 69.88 4901 50 201,25 | 251,56 | 24
PY | TII? | 0,665 199,64 99,82 71,3 95 293,25 | 366,56 | 34

3.3 Jeoiinag ckrosHan (ABYXJIYUEBad ) CXEMA

HasHas cxeMa OTHOCHTCA K YHCHY Pa3oMKHYTHMX ceredl, B mopobHeX cersx
HOTOKHM MOIIHCCTH MO YIACTKAM HAXOJATCH IIOCNENOBATENBHEIM CYMMHpOBAHWEM
Harpy30K notpebutenefl HauwHat ¢ Gonee ynameHHOH To OTHOUWCHMIO kK GasmcHoMy
yany. B nannoM ciydae BGasucHBIM asnsercs PII, coeMemtenneiii ¢ TI14.

HspauanpHo xabemppas NIHMHHMA TPHHUMAETCH JBYXOPOBOAHOH, € YHETOM
HeoOxomuMocTd  ofecneueHns pesepsa. PacuerT [NPOH3BOAWTCA [0 METOAUKE,
HINOXeHHO0I B NyHKTe 3.1. PesynkTartsl pacdeTa nmpHBencHs B Tabaune 10.

{luem
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IMoToxy MOIMHOCTH MPpHOTNKEHHO ONpesenaioTed no GopMyne:

S[u s 53 +Sz +Sg.

Pacuer u BEIOOp ceucHMil KadeNkHOR ceTH NPOM3BOAMTICA aHANOTHYHO, KaK B A
papvaHTa 1. Pacver B aBapniiHOM pekdMe NPOHZBORHTCH [OpH OOPHBE H3 LEMH

AByxuenHo# muHuE. PesynkTaT pacueros cHeceHsl B Tabnumy 11,

A

]

A

FPr7

| el & T u

¢t

TH?

THE 5

HEFE

2 FIrsl

<+

Pucynok 3.2 — Cxema aneKrpocHa®:keHus xunoro paitona (papuanr 2)

Tabmuna 11- PacueT cedennsa kaberns MM NBDITYYEBOH CXEMBI

Yuacrox | Smin, kBA | Ipi, A | Fi,mm2 | F,mm2 Imim’ IPIE" ‘QEBR: :
PII-TT13 3033.14 87,66 62,61 70 241,50 301,20 4,27
TII3-TI52 2338,78 67,59 48,27 50 201,25 251,56 3,70
TI12-TT11 1095,46 31,66 22,61 25 132,25 | 301.87 0,20
PII-Ti17 3453,84 99,82 71,30 93 203,25 366,56 3,40
TI17-TH6 241805 69,88 49,91 50 201,25 251,56 1,20
TI6-1115 1175,56 33,97 | 24,26 25 132,25 | 165,30 0,50
Mipm
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3.4 TexnMKO-3KOHOMHYECKOe CpaBHeHHe BapHaHTOB CXeM BHYTPEHHEDD
NEKTpocHabKeHRS

Jns reiGopa HaubGonee PANKMOHANBHOM CXEMRl NEKTPOCHAOKEHUA HCIMONB3YKOT
TEXHHX0-3KOHOMHMECKOE CPABHEHME,

TeXHHKO-OKOHOMHYECKOE  CpABHEHHKE  BapUAHTOB  CXeM  BHYTPEHHETO
3MeKTPOCHAOMERM CBOJMTCH K NOCTIDKCHHIO HaHMEHBINSH CTOMMOCTH Nepenavu
SNeKTpHYeCKoH dSHeprdM mno ceTW. TaKKE CHSAYeT CTPeMHThCS K CHIDKEHHIO
KalTATANBHEIX 34TpaT Ha ¢ coopykeHHe. C 1eNkio BRIMOAHEHHA SAHHBIX TpeBomaHui
CNERYST CTPEMHTBCA K MMHHMYMY NPHBEASHHBIX 3aTpaT. [IpHBeHNEHHBIE 3aTPaThl MO
KKAOMY BaApHAHTY OLPEACIOTCA 10 GopMyne

3=EH'I{+HH, (3.11)
rae Ey ~ HopmaTuBHE Ko3dduumenT npusesenua [6], mu KJ1 10 kB E, =0,12;
K ~ kanHTanbHble BIOXEHHA 10 BAPHAHTY;
H;; — eeroanble A3aepRKY, KOTOpHE ONPeAeILorcd no hopMyne:

HH = HA+H[]+H3, (3.12)
rie Hy — aMopTH3aIBOHHEE OTIBCSHHS;
Hn ~ cToMMOCTE IOTEPh SNEKTPOIHEPTHH HA NIEpeaady;
Wy — 3KCIUTYATAMHOHHBIE PACXORL

AMOPTHIAMOHKDIE OTHHCICHUA ONPEALNAIOTCA 10 BHIPaKCHIIO!

HA=EA'K, (3.13)
rae E, — ronopas HopMa amopTaaauyu [5], ous KJ1 10 kB E, = 0,03,

SKCHJ'I}’HTEIIIHDHHBIG Pacxonbl ONpeaSiAsiOTCH MO BbIPEACHHIO!

Hg = ET‘p'K, (3.14)
rne Erp, — HOpMATHBHBIEC OTIMCIICHHA Ha TEKYIHHA pemoHT [6], nma KJI 10 xB.
Erp = 0,015,

CrouMocThb HOTEPE 3NEKTPORHEPIHN ONPEIenAeTCH [10 BRIDAaKEeHHID!

Hy =m- YL, APxa, (3.15)
rae APKI — BeIITHA CPeSHEerON0BRX [IOTEPs JEKTPOIHEPTHH B KabeNBHEIX JTHHHIX;
m — CTOHMOCTS BoTeph | KBT 3NeKTpO3HEPTHH, ONPeeRseTed o QopMyre:

m=(Ti“+i3'lﬂ'3)"E, (3.16)

THE O, B — COOTBETCTREHHO OCHOBHA% 1 AONOIHHTEIBHAL CTABKA TApHYS HA
WeKTpo3Kepruio, ¢ = 831,81 p/kBr-mec, = 0,563 p/kBry;

STuem
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TM — romomRoe YHCIO HCOONLIOBAHMSN NOMIYIACOBOIO MakCHMYMa AaKTHRHOBE
Harpy3kH [2], TM =4500 g;
T — TOJIOBOE YKCHO TACOB MAKCHMAIBHEIX MOTEPs, ONPEASAeMOS B CODTBETCTBUE

¢ opMyIOH:

T= (0,124 +%) T, (3.17)

rae Tr— ropoeoe micao sacos pabotss obopynoeanus, Tr=8760 4.
Taxum ofpasom, and 1 Bapuanya anekTpocHatkerud nonydaes (3.16), (3.17):

7= 2886,2 yfron
m=0,3351.p/KB1T

Pacaers NpoHIBOAATCA HA QCHOBAHMM RaHHBX Tabman 10, 11 u dopmyn (3.11) -
(3.17) . PeayneTaTsl PACYETOR TEXHAKO-3KOHOMHYECKOTO CPABHEHNA BAPHAHTOB CXEM, &
TAKKE COMOCTARNCHIE 38TPAT 10 RMM NpeAcTarIeHEl B Tabmane 12,

TaGnuna 12 — TexHHKO-3KOHOMHYECKO: CPARHERVE BAPHAHTOB

Hanuenopanne Kon- Ky K, H,, ., %8 H,, 3,
WIEMENTA CAEME] BD T.p./IT p. | Tp § TP T.p. TP T.p
1 BapuanT 31 alxenus Maxpopaitona
Aueitka I'TIT K-63 4 2852 | 11408 - 3422 | 17,11 | 51,33 | 1882
Hmelixa PIT KCO-366 12 52.9 634.8 - 19.04 | 950 | 2854 |153,1
KJ - - 15648 | 14,4 | 4690 | 2347 | B477 2725
HUTOT'O: - - 33404 | 144 | 117,20 ] 58,63 | 164,64 | 6138
2 BapHaRT WieKTpocEadxeHiq MUKPOpaAoHa
Syeiixa T K-63 4 2852 | 11408 . 3422 | 17,11 | 51,33 | 1882
Huetixa PITKCO-366 20 52,9 1058.0 - 31,74 | 1587 | 4761 | 17435
KJl - - 2000,0 | 15,0 | 60,00 | 30,00 | 105,00 | 3450
HTOIO: - - 41988 | 150 112590 | 62,98 | 203,94 | 7077
Brisojsis! 110 pazfeny Tpy

B pannoM pasjene CONOCTABIEHH! ABe HauDonee BHITOAHBIE CXEMEI, B K&¥noi M3
KOTOpPOH paccudTaHBl ceyeHMs kalenefi, KoTophle DpoBepeHEl HAa TEPMHYECKYIO
crofikocts. B peayanrate TEXHHKO-3KOHOMHYECKOTO CpaBHEHMS BrGpaHa Konblesas
CxeMa SHeKTPOCHAGKeHNT MUKPOPaKOHa, IOTOMY 9TO NTPHBEACHHEIES 33TPaThl IO 3TOMY
BAPHAKTY MUHHEMANEHEL

R

e
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npuMeM DasHCHYR MOUTHOCTR Sg

4 PACYET TOKOB KOPOTKOIO 3AMBIKAHHA

4.1 Pac4er TOKOB KOPOTKOTO 3aMBIKAHUA B ceTH Brime 1000 B

Onpeznenenne TOKOB KOPOTKOIC 3aMMEAFHA SBASETCH HeoOXOMHMMEIM JTANOM,
[peIIECTBYIONMM BLIOODY ANMNapaTyphl K NpoRepKe MPOBOJHAKOB HA TEPMHUECKYIO
CTOHKOCTE. Pacyer TOKOB TIPOWMIBOAMTICA B COOTHETCTBHH JUIA HECKONMBKHMX TOUEK, 1O
YIOPOMIEHHOK cXeMe 3AMEIEHHA ceTH (pHCYHOK 4.1} AN HavanbHOTO MOMEHTA
BpeMEHH BOJHHKHOBEHHS KOPOTKOINO 3aMEIKARHA B CHCTEME OTHOCHTENEHBIX EAMHHLL.
Kaxcapiif 3eMeHT CECTeMBI NpPEeUCTARNASTCA B BUAE OTHOCHTENLHOTO COLPOTHBIEHHA,
BE/IUMHHA KOTOPOTO Onpeendercd NapaMeTpamMM annapaTypsl. basicHEIMY eMHANAMY
1000 MBA mu OasucHoe uanpmkeHue U,
BriOBpagMoe H31 HOMHEANBHO pAlld CPENHHUX HANpRKERWH MN4 Kanol cTynery

COOTBETCTECHHO,

Prcynok 4.2 — Cxema 3aMerlieHus 115 pacueror Tokon K.3. va cropone 10xB

Ha cOopueix mwnax nofcranups «lIPIT-3a» wiepropmdeckas COCTaBILAIOIAL

Tpexgazsoro roka K3 pasna 17,5 kA
OnpeaeayM MOILIHOCTE KOPOTKOTO 3aMEIKAHPA Ha cOopusiX wHuax [IPIT:

LiFf3a

N 10 xB Kn 10 kB
: l 2 AABH (3x 180 ) | 1 AALe (3x 720) |

Ec X¢

O l ;‘K*l FIKE

Fal®
—_—

P

1200 M L= 584 m

Pucyrok 4.1 — Cxema ceTn i pacwetoB ToKoB K.3. Ha cropone 10 kB

XKkn1 Xxn2

Sien =B Uy T (4.1}
Sz = 318.3 MBA
COI‘IpOTHBJIEHHE CHCTEMEI B OTHOCHTENRHEIX ¢ THHHIAX,
S
Xeo = 2, (4.2)
KaZz
Xc* = 3,14
Sucm
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Conpotupnenre kaGensHod muHuH, Haymeit or L[PI1 fo PII, onpegensercd no
(popmyne:

Xp =28, (4.3)

TAe Xy — YACNBHOE peakTHBHOe conpoTtiBnenne KJI, xp = 0,06 OM/knM;
L — mmma KJI, km.

Mg KN waymel ot I'TH po PIT:
XKJ]]_‘ = 0,326.
A KJI naymei# ot PI1 go TII1 nomyuaem (4.3):

x}u[g" = 0,317

ConpoTHBISHHE cXeMEl 10 TOUKH K:

¥y = X+ Xpngr- {4.4)
x1 = 3.‘1‘6 o.e.

OnpenensM TOK KOPOTKOTO 3aMblkaing B Touxe Kl  (oepuommueckas
cocrapnaromad [Tt npHEMMAeTCs] BeH3MSHHOM B TeYeHHe BCero MpoLecca 3aMhIKaHHA );

Ss

by = ——00—.
o \[§Uﬁ .4
I = 1591 xA

(4.5)

OnpefenyM MOITHOCTE KOPOTKOTO 3aMbelkanns B Touka K1 no dopmyne(4.1):
Sk = 289 MBA
Y napHstli TOX KOPOTKOI'O 3aMBIKaHHA;

iy = V2 Ky L, (4.6)
rae K, — ynapHeiii kesdomuienr, K, = 1,4

Toraa mo (4.6):
iy = 3135 KA

Pacuer TOKOE KQPOTEOr0 3aMBIKAHWA IIPOM3BOOHTCA ¢ TOMOIIBKY THIIOBRIX
KpUBBIX. JIOCTATOUHO pPaccMOTPETh TOK TPeXd&3HOTO KOPOTKOTO 3aMRIKAHHA B

e

fucm
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XapakTeparlx Toukax COC Mukpopafiona ©  ONpeNeNHIL  NEPKOLHYUECKYIO
COCTARAIOIOYIO 3TOI0 TOXKA INA Haubonee TOKeNoro pexuMa paboTel cery. Yyer
ANEPHOAMIECKOH COCTARNAIOUIEN MPOHIBOAMTC NPHOIIOKEeHHO, AOMYCKASTCH, 4TO OHA
HMEET MAKCHMANBHOC 3HAYEHHE B PACCMATpHBAeMOH TOuKe anekrpudeckoil cetn. Tax
KaX MOIIHOCTh KOpPOTKOTO 38MBIKAHHA 3HEPTOCHCTEMBI B MECTE [IPHCOSHMHEHVA
THTAOIMEH MHKPOpafon JIMHMK 3HAYHTEILHO NPEBRIOAET MOWIHOCTE, NOTPebiieMyo
MWKPOPAHOHOM, TO JOMYCKASTCH MEpHONHMECKYH) COCTARIAIIYVIO TOKA KOPOTRKOTO
3aMBIKAHHA OT JHeProcHCTeMb IPHHUMATE HEH3MEHHON BO BPEMEHH.

Tok K3 » Touxe K2 onpepengerca o dbopmynam (4.5) u {4.6):

COoIpOTHBACHHE CXeMEI o Touku K2

XE = xl:" + xi'l*l + x_ﬂ"2¢

I = 15.29 KA
i, = 30.27 kA

Pacner npouspenen no gopmynam (4.1} ~(4.6) pe3ynsTathl pacyéra CBeACHEI B
Tabmy 13.

Tatnuuga 13 — PacdeT Toxos K3

Touxa CXeMEl L, kA Iy KA

) PI1 15.91 31.35
TII 15.29 1027

TT12 14.43 28.43

TI13 14,93 29.42

Kz TI14 15.55 30,63
TI15 1529 30,12

TI16 14.39 28.35

TI17 14,38 2834

4.2 Pacyer roxos K3 Bcetu no 1000 B

B oasnextpoycranoekax mo | kB no pexumy K3 npopepmorcs TOmBKO
pacnpeaenHTeNbHRE IATL, TOXOMPOBONE 1 CHIIOBRE MKA(E!, B COOTBETCTRHHE ¢ [4].

Ilpy pacuerax ToxoB K3 B cersx HampsaxkeHHeM Hke 1 KB HeoOxomumo
YUKRTHIBATE WHAYKTHBHBIE H AKTHBHBIC CONDOTHBAEHHS KOPOTKO3aMKHyToH Uen. Ha
CYMMApPHYI0 BENIHMHAY COTIPOTHRICHHSA KOPOTKO3AMKHYTOR USTM 3HAYHTEIEHO BIWAICT
AKTHBHEIE COBPOTYRICHHA JMEKTPUUECKUX ATMAPATOB, XATYINEK TPaHC(HOpMAaTopoB
TOXa, TOKOBEIX OOMOTOK aBTOMATOR U pefle, MEPeXOAHbIE CONPOTHRISHHI KOHTAKTOR
KOMMYTalHOHHBIX ANNTAPATOR,

ITpH pacuerax toxos K3 MOXHO CUMTATS, ¥TO DaHHAA 2MEKTPOYCTAHOBKA IMTACTCH
OT CHCTEMEI DeckonewyHoll MouHOCTH. B 3TOM cilydae CONpPOTUBNEHHS CHCTEMBlL 0

-

fTucm
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BBOJIOR TpaHchOpMaTopa MOXKHO He YUKTHIBATE, IPU 3TOM NMOJBEACHHOS HANPMKSHAS
BCETJIA PABHO HOMHHANBHOMY TIEPBRYHOMY HaNpsoKeHHIo TpaHchopMaTopa.

Ilpu paBeHCTRE COMPOTHBICHWH BO BCex Tpex (ajax 3Ha4YeHHe TEePHONMYSCKOH
cocTagngomei roxa Tpexdazroro K3 B TpexNpoBoAHON HNH YETRIPEXIPOBOAHON ceTH
onpefentercd no opMmyne:

: 1l
¥ =y=1,= e 13 4.7)

T JOE+x3)

rhe ry, Xg - CyMMapHoe aKTHBHOE M HHIYKTHBHOE CoTiporHBIeHne menu K3, MOM.

Py
™ ARIT 3

Cxema ceTH /i pacuetoB Tokos K3 npusencua Ha pucynke 4.3
TM-1000-10/0,4 120 x 10
:ﬁ: BA61-39

BPY PHl
4 5 b
L=207 ! L=5m l L=15m ‘
=20 M

PucyHok 4.3 — Cxema ang pacaera tokos K3 cetu 0,4 kB

ITo [5] axTuBHOe H WHAYKTHBHOS CONPOTUBICHME TpaHcopMaropa
TM-1000- 10/0,4: 1= 1,9 MOM, x, = 8,6 MOM.
ConpoteRieHye IUKMH 0T TpaHchopMatopa oo PV

Im = T Ly
{xm =Xp* Lm (4-8)

rfe 1, X0— aKTHRHOE H HHAYKTUBHOE corfpoTiBneHne 1 M muuer AL 31T 120x10,
rp= 0,142 MOm/M, xp= 0,2 MOm/m.

Conpotusnenne xouTaktos apromMara BAS51-39, npu IHOM = 200A [6]: 1, = 1,1
MOM, X, = 0,5 MOnm.

Conpotrenedne nepBRHHON oOMoTkH TpancopMmatopa Toka rra = 0,67 MOm,
x1a = 0,42 MO,

ConpoTHBnenne KoHTakToB pyOuNTRRuKa Ha 250A: r= 0,4 MmOwm,

Conpotusnenne kabena AABnY 4x120 [7]:

Iy = rﬂll Lr:
49
{xu = xﬂl ' LH ( )

Ifie To, Xo2 — AKTHBHOE H HHAYKTHEHOE conpoTHeneHue | M kabens AABnY 4x120,
ro1 = 0,27 MOm/M, % = 0,06 MOM/M,

Conporvenense NWHUY, BRUOONHeHHOH rponogoM ATIB 4x50:
Tom = 0,625 MOm/M, xgm = 0,0625 One/M.

———
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Conpotnenerue NTAHRY, BEIIONHEHRON tpoBonoM ATIB 4x35:
Torz= 0,625 MOM/M, Xgno = 0,063 MOm/M.

IepexoaHoe CONPOTURTSHAS KOHTAKTHEIX COSNMHEHHHA: AN pPaclpefellTeNbHEIX
UIBTOD HA MOOCTAHIWH rpy — 5 MOM; Ha wHEax BPY 3pmamus rogey — 10 MOwm; Ha
nocnearmx PLL rypyy — 15 MOM.

PacueTrl npominesensl 1o bopmyram (4.7} —(4.9) pe3aynsTaTh pacseToB CBEIEHBI

B Tabnuiuy 14.

Tabmmua 14 —conpoTHRIEHNA ANEKTPHICCKHX ANNapaToB

Iilps, Kabens, Jhruml, Juuuu2,
ConpoTHeicHHe SO O MO Ot
¥ 2.84 55,89 3.125 9,370
4,00 12.42 D312 0.945

Ompegenm CyMM4pHEIE aKTWBHEIE M HHEYKTHBHEIE CONDOTHB/IGHHMY B
KopoTro3aMEHyTOHR nerm it Touex K3, K4, K3, Ké:
ConpoTrBieHre cXeMBI I0 TOSKH K3:

{1"1 = Ip" Iy " Yo ~Te ' Pra ' Uppy (4.10)

X1 = X7 X "X " Xma
Conporusnesine cxeMsl oo Touxa K4:

{rz = Ty Fp VK ' nepy (4.11)

xz = }{1 ' x]{
CompotuBnenne cxemsl 20 To9kH KS:

{r3 = Tz' P " I'a " Yo (4.10)

Ry =Xz ' X " X7a
ConpoTHrIeHREe cXeMEl A0 Togkn K6;

Iy = I'3"I'nz

{X4 = X3 "Xpz (410)

OmpenemsemM ToK Tpexgasworo K3 mum Beex Touex HO BripaxkeHuio (4.7} n
yaapEel Tox K3 (4.6). PeayasTaTsl pacyeToB CEBefigHEl B TAONHLY 15,

fuerm
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Tabmuna 15 — Pacuer Tokos tpexdasioro K3

UIIOH.C-p rE. xL II;[] }:l IY. j

Epmea B SO MO <A Ry KA

3 04 11,92 13,52 12,08 13 23,50

K4 0.4 77,30 25,94 2,70 1.3 4.94

K3 0.4 96,59 26,67 2,30 1,3 4,21

K6 0,4 105,96 27.617 2,10 1,3 3,84

Brironel K pazaeny SeTRIpe

B manBOM pasfene pacCUHTARE! TOKH KOPOTKOTO 3aMRIKAHNS.

:1‘
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5 BBIBOP BLICOKOBOJIBTHOT'O (10KB) U HU3KOBOJIBTHOI'O (KB)
OBOPY JOBAHWA

5.1 Bribop canorrix emxmovaresteii 10 xB ua PI1

BrixmoyaTeny BHIOMPAOTCH [0 HOMHHAIBROMY HAOPIKEHHIO, TOKY H
OTKMOYAoInel CcrnocofHOCTH, XOTOpas XapakTepHiyercs HOMHHANBHEIM —TOKOM
OTKMOYEHHA [0TK ¥ JONYCTHMBIM OTHOCHTENLHEIM CONEPAAaHHEM AarlepMOJHYECKON
COCTABHAIMICH B TOKE OTKNHOUEHN fi.

ITo napemM myskTa 3 pacuéTrnic pabouxe TOK NPOHNOIDKHTENRHOTO pPEXHMA B
kabenpnoil mumus 10 xB I'THI — PII B HopmaneHOM H MaKCHMATBHOM peXMMe
COOTRETCTBEHHO:

Luope = 224.6A;
Inax = 449.2A.

K ycradopke B PII npunpmaem Bakyymubid senonodarens BBTII-10-20/630
YXJ2, HOMMHANBHBIC TIADAMETPH KOTOpPOTQ mpefcTaBieHs B Tabmuue 13,
Cobcraenroe Bpema orkmoyenHs o, = 0,03 ¢, [OmMHoe BpeMsl OTKMOYEHUA
BEIKMIOYATENA t;, = 10,05 ¢,

PacuérHoe BpeMs OTKMIOYEHNUS ONUPERSNSETCA 110 hopMyse;

T=Tapme T Tomomn- (5.1)

PacuerHoe 3HAYCHHE TEPHOIHYECKOH COCTABNAIOIIEH TOKA KOPOTKOIO 3aMEIKaHHA
Lio- = 15,91 kA

AnepHogugeckas COCTaBAAIONAA TOKA KOPOTKOIG 3aMBIKaHH® 11 BETBH
SHEPrOCHCTEME! OTIPSAENACTCA 110 (POpMyIIE:

far = \,Elnﬂeﬂna: (5.2)
rae Ta — MOCTONHHAA BPSMEHH 3aTYXaHHA anepuoAMaeckoli cocranmaiomen Toxa K3,
cornacuo[4], Ta= 0,02 c.

i, = 3.03 KA

lapagmipyemasl anepHOJHYECKAS COCTARLAKMIEAH B OTRMIOUEHHOM TOKEe [As
MOMCHTA BPEMEHH T ONPEHENAeTed o (PopMyie:

: Brow
Lawom = V2 1130 *lom - (5.3)

= — e
l ficm
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Temsopok MMITYIEC, BLIACASEMBIA TOKOM KOPOTKOTO 3aMBIKAHHA, ONPEASHACTCA
o opMyne:

— T2
B, =1, (tcmc + 1), (5.4)
TH¢ Ly — BPEMS OTKINOMEHHA, KOTOPOS CKIA/IBIBACTCA U3 BpeMeHU ACHCTRYMA OCHOBHOM

penc o 3amMTE verd tp.3.. = 0,1 ¢ A MOAHOTo BPpEMEHH OTRIMIOYCHNA
tow = 0,15¢

B, =48.09 kAXc

Pacuers! mpoussefens! 110 Gopmynam (5.1) —(5.4) pe3ynsTaTsl BRHIGOPA H MPOBEPKH
puikmiouarenes 10 kB ra PII npueenenm B Tabmine 16,

Ta6muna 16 — Beibop 1 nposepka ernuarencid 10 kB Ha PII

PacueTHrie napamerpsl Ycnosue subopa Biﬁmﬂ;’;ﬁ;;z
Uyer = 10 kB Uyer Unom Unom = 10 xB
Inopm =224.6 A IHOpM [HOM s
Tnax = 449.2A TMax IHoM iow =601
Imo=Int=151 KA It Jorkn. Bom Toten.Rom = 20 kA
Iat =3.03 Il.tila Tl ia,HﬂM = 9,9 KA
{l“n = 15.1 {lnﬂ = Inp.m = L {Inp.mm =20
iy = 31.35 I inpens = 92
B.=48.09 B Pyt ¥ f"""‘;ﬁ 232 R

K ycranosxe ua PIT npunumaeM sucixn cepam KCO-366.

Bribop cunosbx BRIKMOvaTened orxommumx kabenbHpix mmHuii 10 xB ot PII
ocyimectemsercy no Toky K3 Ha cbopurix mmnax 10 kB PII » no Toxy orxogaumx ot
PII kaGensnpix auruax 10 kB 8 HOPDMANEHOM M YTKETEHHOM pekMMax. PesymsTarsl
pacyEToB ceeneHE! B Talnuniry 17,

5.2 Beibop BrIKIOYATENEH HATPY3IKM U pasneanurTenedi TI1

K ycranoske na TIT npunarst aqeiixy cepuu KCO-360M.

Ha peoge B TII yctamaenuasaioTes Brikmodgateym thna BHE - 10 ¢ opyxpapmem
NPHEOAOM. DBoimmoyaTend warpy3xu Be0MpaloTCs N0 HOMHHIBHOMY TOKY U
HANMPOKEHHID W N0 TOKaM OTKIIMEHHA M BKIIOYEeHHS UpH paloueM peaqiMe,
APOBEPAIOTCA Ha CTOHKOCTD MPH CKBO3HBIX TOKAX KODOTKOTO 3aMEIKAHHA,

PacuTHEIH TOK BRIKTIQUATENS HATPY3KY onpenengercd no gopmyne:

L = Ko S‘I‘.HI}M
? V3,
e
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YToKeNERHEI TOK BRIKIIOYATEIA HAIPY3KY:

Kmfa " Sumu

e s s

oo =
YTRE @-UH

Tabmiua 17 - BriGop promouareneit 10 kB

KaGenpuuie Inopm, | Imax, | Ino, { Iy, THNI PHKTFOUATER Tun TT
JIMHBH A A KA KA

BBTTI-10-20/630 TJIK-10-600-
BBTTI-10-20/630 TIHK-10-250-

PII-TITL 86,43 | 175,32 1 15,29 { 30,27 YXII2 0.5/10P
BBTII-10-20/63¢0 THK-10-250-

Ti-TI12 231 112 14,43 | 28,43 VXD 0.5/10P
BBTTI-10-20/630 TIK-10-250-

TIE2-TTI3 48,75 | 135,18 | 14,93 | 2942 VXII2 0,5/10P
BBTI-10-20/630 THK-10-250-

TIT3-PH 88,98 | 175,32 | 15,29 | 30,27 VX2 0,5/10P
BBTTI-10-20/630) THK-10-250-

PII-TTi5 117,7 | 19964 | 15,29 | 30,12 VX2 0,5/10P
BETII-10-20/630 TIHK-10-250-

TI5-TII6 49,75 | 131,69 | 14,39 | 28,35 yXI2 0.5/10P
BBTII-10-20/630 TIK-10-250-

TI6-TIN? 22,06 | 13977 | 14,38 | 28,35 VX2 0,5/10P
BBTIT-10-20/630 TIK-10-250-

TH7-PI B1,94 | 199,64 | 1529 | 30,12 VX2 0.5/10P

Tabmiua 18 — [Iposepka Brikmogareneii 10 kB na sroge Tl
Karanosnmxe papsLe
Pacuerreie napamerps Yemosue subopa BHE-10/630.103Y3
Uyer = 10,5 kB Uyet Unom Uniom =12 kB
IMax = TIA ImMax InoM Inom =630 A
Ino=In1=1529 kA In,t loTKA. BOM ToTior.gom = 20 kA
{lnu = 15.-29 H:A {!nﬂ 5 lnp.cr:n = IAHH {lnp.m = 2ﬂ KA
Iy = 31.27 kA Iy € inpexn = Laun inpom = 52 KA

5.3 Bubop TparcdopMaropoB Toxa W manpsxkennd va PI1 » TI1

K ycrasoske Ha kaxno#l cexmuu mue PIl npurviMaeM TpaHchopMaTopsl
HanpsokeAans  3x3HOJL. 06-10 ¥3 On  npHCOSIHHAKICH K IOHHAM  Hepes
npeaoxpanyreny Tuna ITKH 001-10V3 u paxsemuanrem taa PBO3-10/400 11-1IV3.
K ycranoeke B sueciikax Tl npuemmaem tpauchopmarops Toka TJIK-10-1500/5 —
0,5/10. TpancdopMaTops Toxa nogkmoyaioTea xabenem AKPBI ¢ ceuenmem 4 mm?,

—JP:—

fuem
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Tabnuua 19 — Bubop eirnoyarencl Harpysku Ha spogax TII

Ik = Inoo = Int, THN BRIKIOYATENS
Touxa ycTaHOBKH Imax, A wh
HATPY3KH

TII11 175,32 15,29 BHE-10/630-103¥3
TII2 135,18 14,43 BHB-10/630-103%3
TII3 175,32 j4,93 BHB-10/630-102¥3
TII4 148,12 15,55 BHB-10/630-103¥Y3
TII3 199,64 15,29 BHEB-10/630-103¥3
TTI6 136,77 14,39 BHE-10/630-103¥3
TII? 19964 14,38 BHE-10/630-103Y3

Ipouzpenem pRIOOp BHKMOYATENEH MAMpy3KH W ycTaHaenusaeMeix B TIL
PesynbTaret cBonuM & Tabmumy 20,

TaGmama 20 - TIpopepxa BeIXMOuaTeNnel HarpyskH M pa3sbeIMHHTEINEH,
yceraHasmHRaeMerx B TT1

PacvueTrEIE Brxmouatelld Harpyika Pascgenmrens
napaMeTpH BHE-10/630-103¥3 PB3-10/630
UYCT =10 kB UHOM = 10 kB UHOM = 10 kB
IMAX = A [HOM =630 A THOM =630 A
OLO.=1529 kA IOTK.HOM. =25 gA IOTK.HOM. =20 xA
i¥ =31,27 xA ifTMH = 51 kA iJTHH = 50 kA
BK =118 ¥A2¢ I? eptrep= 207 -1=400 kA ¢ % Tep-trep= 207 :4=800 kA% ¢

Tabnuua 21 — BeiQop BEIKDOYATENEH HATPYIKH H PAIBENHMHHTENEH YCTAHABIHRASMEBIX
#a BB TpanchopmaTopor TII

Toaka yeraroskn | Jmax, A | Ik=Imo=Imt, kA | Tum BemmO9aTens HATPYIKH | Passegnmrrens
TI11 175,32 15,29 BHEB-10/630-102Y3 PB3-10/630
TII2 135,18 14,43 BHB-10/630-103¥3 PB3-10/630
TII3 175,32 14,93 BHB-10/63{)-103¥3 PB3-10/630
TT14 148,12 15,55 BHE-10/630-103¥3 PB3-10/630
THIS 199,64 15,29 BHB-10/630-10z¥3 PB3-10/630
TTi6 139,77 14,39 BHEB-10/630-102%3 PB3-10/630
TI7 199,64 14,38 BHE-10/630-103Y3 PB3-10/630

5.4 Buibop arToMaTHMecKHX BeIlUOUareneii 0,4 kB wa TII

Brbop apTomaTiyeckux [7] Beikmodarenci Ha cropore 0,4 kB TpanchopmaTopa
OPOM3BOAMTCH M0 HOMHHATBHOMY 3HAYEHHID BanpkerHs ©W Toka. Ilposepka
OCYMECTRIASTCA 110 AMHAMRMECKOH CTOHKOCTH TOKY KOPOTKOTO 3aMBIKAHMI,

Pacuérnble pafoude TOKH NPOAOIGKUTENHHOTNO peMHMa B LENM CHUNOBOTO
TpaHcdopMaTopa B HOPMANbHOM H MaKCHMATBHOM pPEXHMMeE ONpSAeiatoTcs mo (5.4).

Torpa ans Tpancpopmaropa TM-1000-10/0,4 TII1:

Aucm
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afa —

| _0548-1000 _

791 A.
V30,4
_ 1,096-1000 _—
v3-04

Ta6mmua 22 — INposepka aproMaTHyecKux BRKmOdarenei 0,4 kB aa TII

THo apTOMATHYECKOTD
Tun TparcopMaTopa Toxa
PacusTHLIE TAHALIS BRHIENMIOYATERS TTH-0.66-2000-10/0.5P

Masterpact NW20 H] : ’
Uyer= 0.4 kB Unom = 0,44 kB Unom = 0,66 kB
Inopm = 791A _ .
Tax = 1583 A Inom = 2000 A IlroM =2000 A

iy = 23,5 kA loTk.noM. = 65 KA

Brifop Bekmiodarcaeit uponsseacH no [8] ceexentl p rabnmty 23,

TabGmuua 23 — Brrfop aBToOMaTRYECKHX BHKMIOYATEREH Ha oTxoAAwX AuHmIX T11

Tpacca K1 A | Imax A THD ABTOMATHYSCKOTD Tun TpancdopMaTopa
BRXIHYATENA TOKA
Hauano Koreny
1 3 3 ] 3 3

10 85,19 | 170,38 Compact NS230 TTH0,3-200-0,5/10P

11 11935 | 23851 Compact NS250 TTAA,4-250-0,5/10P

i3 5223 | 104,47 Compact NST60 TTH-0,4-150-0,5/10P

_— 14 5223 | 10447 Compact NS160 TTA0,4-150-0.5/10P
16 7367 | 4734 Commpact NS160 TTH4,4-100-0,5/10P

26 75,78 | 5136 Compact N3160 TTH.0,4-100-0,5/10P

35 2578 | 51,56 Compact NS160 TTH-0,3-100-0,5/10P

24 2578 | 5156 Compact NS 160 TTA-0,4-100-0,5/10F

2 100,99 | 201,98 Compact NS250 TTH-0,4-2500,5/10P

12 10099 | 201,98 Compact N850 TTH-0,3-2500,5/10P

73 2578 | 51.56 Corapact NS160 TTV0,3-100-0.5/10P

T2 22 41,02 | 82.04 Compact NS160 TTH,4-100-0,5/10P
37 3331 | 66,62 Compact NS160 TTH0,4-100-0,5/10F

40 5847 | 116,95 Corpact NS160 TTH-0.4-150-0 5/10P

6 11925 | 23851 Compact NS250 TTHA0,4-250-0,5/10P

38 88.24 | 1764 Commpact NS250 TTH-0,4-200-0,5/10P

33 8824 | 176,49 Compact NS250 TTH-0,3-200-0.5/10P

43 2298 | 4597 Compact NS160 TTU-0,4-100-0,5/10P

T3 17 54,64 | 10928 Compact NS160 TTH0,4-150-0,5/10P
34 790 | 15,94 Compact NS160 TTH-0,A-100-0,5/10P

33 791 | 1594 Compact NS160 TTV0,4-1000,5/10P

18 701 | 1594 Compact NS160 TTH0,3-100-0,5/10P

19 791 | 1594 Compact NS160 TTH-0,4-100-0,5/10P

20 791 | 1594 Compact NS160 TTH-0,3-100-0.5/10P

21 4234 | 84,68 Compact NS160 TTH-OA-100-0,5/10P

T4 19 5831 | 116,62 Compact NS160 TTH-0,4-150-0,5/10P

il

Mirm M Jonge.

flodnues | Aoma
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Tponomaenue tabmimss 23

1 2 3 4 5 6
47 54,3 | 108,61 Compact N8 160 TTH-0,4-150-0,5/10P

46 94,12 | 188,26 Compact N8250 TTH-0,4-200-0.5/10P

- i5 90,16 | 180,32 Compact NS250 TTH,4-200-0,5/10P
6 4951 | 9502 Compact NS160 TTH-,4-100-0,5/10P

27 119,26 | 238,51 Compact N3250 TTAD A-250-0,5/10P

5 4951 | 99,02 Compact NS160 TTH-0,4-100-0,5/10P

41 33.94 | 67,88 Compact NS160 TTH-,4-100-0,5/10P

43 36,2 724 Compact NS160 TTVI-0,4-100-0,5/10P

2 50,7 | 10141 Compact NS160 TTIAD0,4-150-0,5/10P

s 3 50,7 | 10141 Commact NS 160 TTH-0,4-150-0,5/10P
4 943 | 1886 Compact NS250 TYU-0,4-200-0,5/10P

] 943 | 1886 Compact N5250 TTV-0,4-200-0,5/10P

79 $2,03 | 104,43 Compact NS160 TTH0,4-150-0,5/10P

33 33,78 | 6756 Compact NS160 TTR-0,A-100-0,5/10P

1 6651 | 133,02 Compact N5160 TTH0,4-1500,5/10F

32 33,6 | 6121 Compact NS160 TTH-04-100-0,5/10F

— 30 84,76 | 169.52 Compact NS250 TTN0,3-200-0,5/10F
28 102,86 | 205,73 Compact NS250 TTH0,4-250-0,5/10F

3 76,93 | 153,87 Commpact NS250 TTH-0,4-200-0,5/ 10P

3l 76,93 | 153,87 Conpact N8250 TTH-0,4-2000,510P

48 3016 | 60,33 Compact NS160 TTH0,4-100-0,5/10P

49 24,13 | 48327 Compact NS160 TTH-) 4-100-0,5/10P

50 12,06 | 24,13 Compact NS160 TTH-0,4-100-0,5/10P

. a2 2298 | 4597 Compact NS160 TTH-0.4-100-0,5/10P
94 39.3 78.6 Compact NS 160 TTH-0,4-100-D,5/10P

7 9333 | 186,66 Compact NS250 TTI0,4.200-0.5/10F

8 93,33 | 136,66 Compact NS250 TTH-0,4-200-0,5/10P

9 93,33 | 186,66 Compact N5250 TTH-0,4-2000,5/10P

GopMyne;

r3¢ 0 — KOTHYECTEO NPHOOPOB, NHTAIMXCH OT JARHON PYITL;

5.5 PacueT Harpysox KBapTHpH 1 8pi6op AB

TIpow3BeneM pacueT HArpy30K Juis rpynne N3 (poseTousan ceTh can/yana).
MompocTs, Ha KOTOpYIO paccquraHa rpynna N5 Pp, kBt onpenensercs 1o

B, =K,

>

=]

Pr— ycTavoBREHHAA MOIIHOCTE MpHbopoB, KBT.

P, =05-(2+1)=15«Br.

PacueTnslit TOX IPYNILL
shecm
160400.2016,439.00.00 A3 4
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.

P U, -cosgp’
rae Uy — goMuHansHoe ganpoxense cery, Un= 0,22 kB;

cos¢ — k03 pHUITHERT MOLIHOCTH, cos® = (1,96,

H

1.5

b =5377056

=7.1A.

AHIIOTHYHO PacCIHTHIBAINTCA HATPDY3KH OCTAHBHLIX TPYI, PE3YNETATH PACHETOB
npeacTasneHsl B Tabmne 24.

APRTOMaTHYECKHES BBIKTIONATENH BHOHpAIOTCA 0O pacyEeTHOMY TOKY KamIOR
rpynmst ¥ Toky K3, PeaynbTaTs! pacqeTos npefcTapacns 8 Tabnuue 23.

Cornacro [4 (7.1.79) ] polerku B caHy3ne cnelyeT YCTaHABIHBaTh depe3 ¥Y30.
Uenomeayes Y30 AJ(12-25/30, ycramasmupaemoe & Ipynny N5, nocme
ARTOMATHHECKOTO BEIKIIOUATEIN.

Misn Ge30NacHOCTH MIOACH OPAMEHIETCA AONONHMTENEHAY CHCTEMA YpPaBHHBAHWUA
IOTEHUHANOE, KOTOPAS OXBATHIBACT TPYOR BONONPOROAA K BAHHY.

Npusumacm xkabenu ot mutka Ao KP3 1B - 1x4 Mm2, o1 KP3 [0 BaHuE! ¥ 1o TpyD
sogocHabxenna I1B — 1x2,5 MM2,

Tabmuna 24 — Pacder HATPY30K Py H BIOOP ABTOMAaTHYECKHX BRIKMIOUATENncH

Homep

- P11, kBt Pp, kBt CO8H In. A THR BREMOaTe R
N1 1,02 0,90 0,90 3,7 Multi & C60a-6,5A
N2 1,70 0,85 0,96 4,0 Multi 9 C60a-6,54
N3 3,8 1,90 0.96 9,0 Multi @ C60N-10A
N4 8,50 4,25 0,96 22,5 Multi 9 C60N-32A
Multi 9 C60N-16A

N5 3,00 1,50 0,96 7.1 AJT12-20/30
Ksapripa 18,02 9,21 0,96 44,0 Mults 9 C60N-63A

5.6 Bribop KBapTHPHOR 3MEKTPONPOBOIKH

Tpurumaenm mposon Ha oceemenue BBl — 3x1,5 mM2, Ha poszerodnsie ceTH
BBTRI" - 3x2,5 mmM2, Ha anexrpugeckyro mwmty BBIMI — 3x4 M2, Ha xBaprupy
BBIal — 3x6 mm2.

HposepUM (POBOA [0 NOTEPAM HANPAKECHUA;

s
AU = EE-‘ﬁ' 100% < AU, = 5%,
rac Pp- pacyeTHAgS MOITHOCTE,

1 - anvna nposo4a;

A - mocrogunas Megd, npp Un=0,22 kB, A =24 ;

i,
m
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F -~ nnoulags cevyeHus.

18:-8
= . = <l = 5
AU = 71—+ 100% = 0,2 < AUz, = 5%

AHATOrHYHO PACCHRTHIBAIOTCS MOTEPH HANPAKEHHA OCTANMBHBIX  TPYII,
pe3yNbTATE PacucTOB NpeACTaRieHk B Tabnune 23,

Tabuuua 25 — [lorepy HanpxeHyus IPOBOAOS IPYIIN

TI;;:;?;I PokBT | I, A | FCT, w2 K:EI"EL Tane & L, n AU %
N1 0,71 1.7 1,5 BBT &l 19 40 0,79
N2 0,85 4.0 2.5 BBI'ul 27 50 0.7
N3 1,90 9.0 2.5 BBI =l 27 30 0,95
N4 425 225 4.0 BBIul I8 12 0,50
NS 1,50 13 2.5 EBBI'sl’ 27 1D 0,25

Koapraps | 921 34,0 6.0 BBIal 50 5 0,32

5.7 Pacder Harpy3oK #uoro ioma 1 Beibop kabeneHex mmHi 1 AB

K AHTaHuUHM FOpHIOHTATRHEM JTMHUAM, OTXoMaumM o1 BPY, nmoaxmouwaiorcs
CTOAKY, N0 OTHOMY H2 KAKIEIH MOABE.

OnpeaeniM pacyeTHYI0 Harpy3ky Ha BEPTHEAIBHYIO NHTAIWYIO MATHCTPANE
{crosx). Tlpy xommecree KsapTHp n = 40, MPHCOESAHHERHHIX X CTOSKY, 10 NaHHBIM
[2,7abmina 5] BeEOMpaeM Pyn = 1,95 xBr/ke. Torza pacucTHad Harpy3ka HAa ORMH
CTOSK, paBHa.

Pr=195.40 = 1179 kBT
PacueTHpii TOK B CTOAKAX ONPEACACTCH U3 BRIPLKEHHAL

Per

| = .

Sl V3 -U, - cos@
rae Usr— muHe¥noe Hanpaxenne cety, Ux= 380 B;
cOSQ — KO3DPUIHEHT MOmHEOCTH cosyp = 0,98,

L 117900
TMAX T /3-380-0.98

= 180,9 @

Kafem1, nuramifHe CTONK pPacCHYMTHIBAIOTCA [0 JONYCTHMOMY TOKY, a
TIPOBEPAIOTCA 110 MOTEPIM HANPRKEHHI,

ABTOMATHYECKKE BHIKIIOYATENH ¥ PYOHITLHHKH 8HI0HPAIOTCA IO PACISTHOMY TOKY
KaXAOH rpyfnek.

] ek
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Taoke or muros [P nutawrcs rpymmsl OCBEIUEHHSA NECTHHYHEIX KICTOK,
NOABANA M YEPAAKA, 4 TAKAKE CAHHTAPHO-TEXHHYECKHE YCTPONCTRA.
Pe3ynsTaTsi pacueTos MpeacTasieHsl B Tabinue 26.

Tabnnua 26 - Brifiop aBTOMaTHYECKHX BRIKNIOYATENCH i kKa0eTbHEIX THEMH

Turs Fer, Tun inon, "

Tpynna Pp,xBr | Ip. A BRIKIYATENS | MMZ kabena A L, aU,%
Compact

Croak 73,0 1209 NS135N 35,0 s 130 40 1.3

Ocsemensie | 6 | 346 | BA4729C06| 1,5 | BBMWF | 19 | 60 1,0

NECTHHIL

Qcpemenne } o | 35 |pAd729C06| 3,5 | BBrar | 19 | 100 | 16

yepiaKa

Ocaesuenye

i 0.6 3,0 |BA47-29C06 | LS BB Rl 19 80 1,3
Compact

Mnr HIP-1 | 1280 | 1985 NS2S0N 95,0 BBl 215 5 0,3
Compact

BPY 136,0 | 202,5 NS2S0H

Brisojnl 0o pasgeny nave

B nagHOM pazjeie pacCHHTAHB! TOKM KOPOTKOro 3aMuikanua B cetd ao 1000 B, a
Taloke BHIGpaHO M fpoBepeno obopynopamue. TakoKe paccyHTaHO IeKTpocHa(keHHE
HUIOre AoMa, BREIOPAHA ICKTPONPOBOAKA B 0D0PYIOBAHNE IHIOTO NOMA.

Surm

M Jpuyr.

Tadiie

doma
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6 PACYET KABEJIBHBIX MUHUNA

CornacHo [6] caMemvi YROOHRMH METONAMA BHIO0pA CEYEHHA KAOCIBHBIX HMHMH
ABASIOTCA: METO/ IKOHOMHYECKOH IIOTHOCTH TOKA H BEIDOD CeHeHud NO TePMHYECKOH
crofikocTh. [IpH 2TOM BO BTOPOM METOAE TOYHOCTE PE3YJILTATOB BRLIE,

Briuncauu ceuetine xabelielt o YCIOBHIO TEPMHYECKON CTONKOCTH:

~ TeTNIOBOM HMITYIILC A% Kabensuon mHuH nuranas TIL

Bx = Ingz * (tps + tey + Ta)s (6.1)
rag ty, — ppeMd cpabaTRBaRUA peneiHo 3aNIUTEl HA HJAKHOM YPOBHE
anexrpocHabkeru [4], t, = 0,5 ¢;
tes — cOBcTBEHHOE BpeMA cpabarnibarps BeIKIOMaTENS [4]), tos = 0,06 c;
Ta— MOCTOAHHAS BPEMEHH 3aTYXaHUA anepHOTHYSCKON cocTaBstomel Toka K3,
T.=0,01 c.

B, = 31,35% 1 0.57 = 560 KA? - c.

Tepmmeckn cTolikoe cedeHne kabensd mns uwranma 111 :

v By

Fre =15, (62)

rie C - Tennopas GyHKUKA NpH HOMHHATEHBX YCIOBHAX, Iy Kabeneii ¢
AMOMHHMEBOH HANOH 1 BymanHol usomwimei C = 100 A-c2/mm2.

V560
Fre = —— = 236.6
100

B peaynsTaTe pacuera ocTanmieM BOpaHHoe cedenme uByx kaGeneit (180Mm?),
TaK KAK OHO TIPOXOJUT N0 TEPMHICCKOH CTOHKOCTH.

6.1 OnpegencHre pacyeTHEIX TOKOB H BLIGOD cevueHni kabensmsix nuuuil 0.4 kB

B cBA3M ¢ TEM, UTO OCHOBHYH0 YacTh NOTpeOHTENeH B MHKPOpaOHe COCTaBImMIOT
3NEKTPONPHEMHMKH BTOPOR KaTeTOPHH, TO, COTTACHO TPeGORAHWM 110 HAACHKHOCTH
MeKTpocHabXeHNs, OHM JOMKHEl 00eclieyHBaTHCH TIMTAHMEM OT ABYX HE3ABHCHMEIX
HCTOYHHKOB MuTanuA. Ilosromy kaGensrsie MHAMH, COSHHAAIOLING HICKTPONPHEMHHKH
¢ TpaHCcHODMATOPHBIMH  NIOACTAHUHAMH,  BRINONHAIOTCE  HBYMA  KabensaMn,
IpHCOEAMHEHHEIMY K pasHeM  cDopuelM wuHaM (.4 kB  TpanchopMarTopHslx
[OCTAHLHI,

Jns BeiGopa ceyeHns KaleabHhX NHHUA HeoOXOZWMOD 3HATE 3HAYCHHE TOKAZ B
JIHHKH, KaK B HOPMATBEHOM, TaK K B OC/CABAPHHHOM pEXaIMeE,

[ToxakeM ONpEIHENCHUE HOPMANRHOrC H TIOCHEABADHIHOrC TOKA Ha [IPUMepe
pacyrka 6.1 minuu J142, nuratoinei BPY 10 u cocrofieil 3 ayx kabenci

140400.2016.439.00.00 i3
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0.4 B

M6 n3a L= Ay 1 -{rdialipel
T-1 5=170.94
v 8o 32 = B
Y ' 059
2.8 —

T2 L 4

2!15.1;:' == '_—',1”’
1000 xBA 1 3L

10xB %00.05

91

1k 05

g T .
CB

Pucyuok 6.1 ~ PacyeTras cxema Qs ONpeASHCHHA TOROR B THHUAX

3HaveHHE pACYETHOTO TOKE B HOPMANBHOM DEXHME ONpEleisercd o
BEIPAYKEHHIO:

SH
H

=l o

P 43U,

TAE Syp..~MOAHAA pacYeTHAR MOUHOCTH HA YJACTKE CETH B HOPMANTBHOM PEXHME, KBA,
U, ~ HoMuHaIsHOS Hanpsxkenne cetd, Uy~0.38 &B.

(6.3)

Tak kak MATAHHEE XHIOrC MOMa MO ABYM Kaledasam, TO pacueTHas MOIMHOCTh Ha
YYACTKE CCTH B HOPMANBHOM PEKHME ONPEAeNsercd CAeyommM odpalom:

S

Sy=> ©4)

rle S, PacHeTHA® MOITHOCTh XUnoro goma 31, cornacko Tabmaie 1, 5,.~416,11 xBA

B nocneapapuitnoMm pexciMe (oaMH Kalenb BBIIIEN W3 CTPON) PacyUeTHRIA TOK
MoxeT ObiTh Onpenencs no hopmyne:

e _ﬂ_g.sp‘n.n -
v T AU (6.5)

rae (.9 — nonpasosteii KO3GQUUMCHT AN B3aHMOPE3EPRIPYEMBIX THHHA.

IlpyadMaem Ui NpoKnagky Ha TEPPHTOPHM  MHKpopaiiona kabens ¢
AMOMHHUEBEIME XHIaMy ¢ OyMaKHOH TIPOMHTAHHOW HlonsmueH Mapku AADBnY,
TIPOXJIA/IEIBAEMEIH B 3EMNE,

Beibop ® mnpoBepka ceyeHHMn KaDenell DPOHIBOEMTCA B COOTBETCTBUR ¢
METOIHKOH, HINOXEHHOK B myHKTe 3.1. PeaymeraTsl pacyera upHBegeHs! B Tabmmnue 27

Migm
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Tabawua 27 —pacueTHEIX TOKOB ¥ BRG0P cedexnil kabenpRbix muHkH 0.4 kB

Yaactox L F, AU | AP
s | e (Lo e BRI e | % e
1 2 3 4 5 6 7 8 9 10
T
m TILL-19 187 | 11519 | 230,38 | 175,01 315,40 120 25129
Ji2 TTi1-11 317 | 161,24 | 32200 | 24499 | 44150 | Zuo 185 | 3,2 | 192
n3 TTi1-13 107 70,63 141,27 | 10731 193,39 30 31 23
Ji4 TI11-14 77 70,63 141,27 1 107,31 193,39 50 33123
s TII1-36 48 32,10 64,01 48,62 87,63 16 22| 06
16 TII1-26 109 34,85 69,72 52,96 95 44 25 31 1.1
X7 TH1-25 7% 34,85 69,72 52,96 95,44 16 361 1,2
JI8 Til1-24 152 34,85 69,72 52,96 95,44 35 311 21
THZ2
]9 TH2-12 150 | 136,50 | 27300 | 20520 | 369,00 150 25 11,73
N1%9a TI2-12 70 136,50 | 273,00 | 205,20 | 369.00 150 1,8 | 0.9
JI9D TI12-23 228 34,85 69,72 52,96 95,44 70 23109
it TI12-22 163 55,46 110,93 84,27 151,86 70 26 | 1.5
2 TTi2-37 79 45,04 90,08 68,43 123,33 35 221 11
J13 TTI2-40 207 79,06 158,13 | 120,13 | 216,49 95 34 3
Jit4 TIi2-16 148 | 161,24 | 322,50 | 24499 | 441,50 185 29 | 44
TTI3
JIs THI3-38 30 119,00 | 238,00 | 178,90 | 322,00 120 1,1 | 0.7
JIi5a TF3-38 50 119,00 | 23800 | 178,90 | 322,00 120 13113
J6 TII3-43 140 31,07 62,15 47,21 85,09 10 34| L2
17 TII3-17 120 73,88 147,76 | 112,25 | 202,29 70 2,6 2
JI18 TII3-34 61 10,68 21,37 16,23 2924 16 1 0.9
J19 TII3-35 28 10,68 21,37 16,23 2924 16 65| 05
JI20 TI13-18 B9 10,77 21,56 16,37 29,51 16 12 ] 02
Nzl TI13-19 204 10,77 21,56 16,37 2951 16 291 03
22 TTi3-20 174 10,77 21,56 16,37 29,51 16 24 | 62
23 TTi3-21 107 57,25 114,50 86,08 156,75 50 25| 1,5
TI4
24 TII4-39 121 78,534 157,68 | 119,78 | 215,87 70 28 123
J125 TH4-47 20 73,42 146,85 | 111,55 | 201,04 50 035 1 3,5
26 TII4-46 154 127,21 254,54 193,36 348,47 150 29 | 1.9
27 TI14-15 131 121,91 | 243,82 | 18522 | 333,80 120 3.1 ] 36
28 TII4-6 98 66,99 13399 | 101,78 | 183,43 50 29 | 1,9
nz2s TIi4-27 134 | 161,24 | 322,50 | 24499 | 441,50 120 32 11,5
JI30 TT§4-5 201 66,94 133,89 | 101,71 183,30 95 33 L7
Til5
31 TI15-41 167 45,80 91,78 69,72 125,65 50 34| L5
32 TII5-45 127 43,95 97,90 74.37 134,02 50 27113
J133 TI15-2 214 68,55 137,12 | 104,16 | 187.71 as 3,5 | 23
T T I P S e TR
Aucm
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IMpoaomxernue Tabumiel 27

1 2 3 4 3 6 7 8 o 10
134 TII5-3 Sl 68,55 137,12 104,16 187,71 50 2,7 11,8
J135 Til5-4 120 127 255,08 190,90 345,22 120 24 | 3,5
J35a ) TIH5-4 75 127 233,08 190,90 345,22 120 1,7 | 2,2
36 | TII5-29 6% 70,63 141,27 107,31 193,39 50 21 |15
J37 | TT15-33 97 45,67 01,35 69,39 125,06 335 27 112

TIi6
JI38 TT6-1 144 89,92 179,84 136,61 246,20 95 3,1 | 2,7
J39 | Tilg-32 50 45,44 20,89 69,04 124.42 25 1.9 | 0.9
J40 | TI6-30 89 114,6 229,21 174,12 313,79 95 24 [ 27
41 | TIl6-28 111 139,08 278,17 211,31 380,82 129 29 | 46
J42 | TI6-31 b4 104,02 208,02 156,42 285,82 95 1,7 11,5
Ji4Za | TIl6-31 97 104,02 208,02 156,42 285,82 95 2,1 |24
TI17

J143 | TH7-48 144 40,79 81,58 61,97 111,69 35 i6 | 1.5
Ji44 | TII7-49 42 32,63 65,26 49,58 9,35 23 12 103
J45 | TII7-50 189 16,31 32,63 24,79 44,67 25 28 |05
JI46 | TII7-42 153 3,07 62,15 47,21 85,09 35 32 1
JI4T | TIL7-44 221 53,13 106,27 80,73 145,49 93 25 | 1,6
J148 TIL7-7 207 | 126,19 252,39 191,73 345,53 185 32 138
J149 TI7-8 25 126,19 252,39 191,73 345,53 120 0,5 | 0,7
JI50 TI17-9 144 126,19 252,39 191,73 345,53 120 23 128

BriBoap no pasaeny mecTs

B JannoM pasnene paccuWTankl kabensabie MMHEHE OT TI1 10 J0AUBIX JOMOB K
obuecTReRHEIX 3/iaHUH, HalieHEl OTKIOHSHNS HALIPSACHNA B HHX, & TAKXKE IOTepH

MOIMIHAOCTH.
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7 PENEMHAS 3AILMTA B ABTOMATHKA PACITPEJIEJUTENBHOIO
ITYHKTA 10 KB

7.1 Opramuzanya 3amure: PI1

Pacupeaenurenbible TYHKTH Hanpmieauem 6-10 xB, kax upaswio, mHTaoTcda oF
cBopusrx mms TIC 110/10 kB no apyM paauadbHbDd MHHIAM, Hanpumep, KJT u KJI2
(pucynok 7.1). B wauane xamnod NMHMM, YCTAHAB/IHBAIOTCS BRIKMOYaTens Ql, 1pu
dasuex  TpascdopMaropa Toka TAl ¥ oauH TpaHCOPMATOP TOKA HYJEBOH
MOCIEHOBATENLHOCTH TAZ, TOIRONAIGHIAC BLIIOAHAT: COOTBETCTRYIOINME 3aIUMTH
TIRHPH.

Cornacuo [4] 3aniMTa NHHAH JOIDKHA BRIIONHATRECH ABYXCTYNEHYATOH, T.8. UMETh
CeNCKTUBHYIO 3a0IHTY ¢ 3aBHCHMOH MM HE3ABHCHMON OT TOKA BHSIIEKOH BPEMEHH H
MIHOBEHHYH TOKOBYIC OTCEHKY.

3aniuTa B Ha4Yane MHHAM BRUIOMHACTCS ONHOCTYNCHYATOHN, KAK NPABHIO, B BUALC
CENEeKTHBHOH 3alMTHl C 2aBHCHMOH OT ToKa BERISPKKOH mpemenu. Ja8 ropopckux
anexTprdeckux cereil koadduimenT camozamycka KC3II mpurnMaercs B nperenax
1,1-1,3, wak ¥ g pacMeTa pafdainbHbiX JMHKH, THTatomux TI1 .

3aimuta, YCTaHOBNEHHAs B KoHIle muauy, nnTawomei PIT (rpascdopmatopst Toka
TA3 u eexmouarems 3, pucyvox 7.1). Ha npueMHBIX KOHHAaX OAMHOYHBIX AMHHE
HanpsoxerneM 6—10 kB ¢ OZHOCTOPOHHKM MHTAHMEM, THTAOUIHX PacHPEAECIHTENRHEIC
NYHKTS!, PEISHHAAd 321MTa OT MHOrodasaex K3 B nenax SKOHOMHH AnNaparypbl YacTo
HE YCTAHARTHBACTCA.

Peneiinan 3amuTa B KOHUE NHHNH BEIIQIHACTCA TAKOH Ke, 4T0 M B HAYaNe JTHHHH.
Ipn sToM Jomxna OnITh BHINONHEHA OTCTPOiKAa BO PpeMeHH cpalaThiBavHN 3amipThl,
YCTAHORIEHHOH B Hauane JIMHIY (10 OTHOMEHUIO K JAIMTE, CTOAMEH B KORUE THHAM.

Crporo roBopd, X 3alUTaM, yeraHosleHHuM PI1, crexyer orHect (prcynok 7.1):

—~ 3ALMUTHL, CTORIME B KOBLES MUMHMY, nuTaomel PIL,~ na suixmovarengx ()3,04;

— 3AMMTSE], CTOAINE HA CCKIHONHOM BRIKMIOYarene (Q5;

~ 3AMMHTH], CTOALNHE B Havane AHNMA, otxonqumx or PII — #5a euonovarensx Qb |

Q7.

7.2 3amyTa, YCTAHOBICHHAA HA BRIKMIOWATeAe 0TXoaAnnX o1 PII mmmni

JamMTy BHIOMHAM ¢ MOMOLIBK MEHKporpoueccopHore Gnoka tama BMP3-100,
uponzsogcrea 000 «HTL «Mexanorporuxan, (pucysox 7.2),

Cornacuo [4] orxomswan or PIl numma JomkEa HMETe O8€ CTYIIEHH
MAaKCHMAaNnbHOH TOKOBOH 3aumTel (CENeKTUBHYIO 3alUATY € 3aBHCAMOH  Wuu
HE3AaBHCHMOH OT TOKa BBUEEIOKKOR BPEMEHHM H MIHOBEHHYI) TOKOBYIO OTCEdKY) H
AALUTY 0T ONAOGhAIHEIX 3aMEIKAHRK Ha 3emmo, llepshic ABe CTYNEEM PEAlH3YIOTCA C
noMowsswo pyHruEK 51 6noka BMP3-100, a samwra or 033 — ¢ HomMouIpio HYHKITHHA
51IN.
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Pucynox 7.1 - Oprarusamws samats! PI-10 kB 1 nutaroninx ero niuawii

(8] 141 Pl
B >

09¢ Q6 ]
51
A | — 5IN

TAR *yr

KJ13

Prcynok 7.2 - 3amuta orxoasmei ot PI1 mimvik

1) CenexTHBHAS 3aI0UTA C 3aBHCHMOR OT TOKA BRIACPHKON BPEMEHH.
Veraska TOKAa cpalaTmiBadHuA gomksa OBITE OTCIPOEHA OT MAKCHMATBHO
BO3MOXHOIC TOKA HAIPY3KH — NUKOBOTO TOKA Inux:

Kio Kuo
Iccrgs = lags = _I;{: *Kean -IF&_MMQ& = K, . Iﬁﬂmqﬁ = 2349 A .
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YeTaBKa TOKAa CeNeKTUBHOK 3amuTel Ha sBmimodatene Q6 ugomkaa OBITh
COFMACORARA ¢ YCTABKOK TOKA CENIEKTHBHON TOKOBOH OTCEYKH HMXECTOANEH 3aHTEE

Lsags 2 Kycorn * leaga = 181,7 A.

Taxum obpazom, 3a pacuéTHeli Tok CcpabaTLIBAHUS CENEKTHBHOH 3AIHTEI
npHHEMaeM HauOOombIIHA M3 ONpeaenENHLIX BIINE TOKOB, T.€. Lu.gs = 2349 A.

YcraBKa BPEMCHM CEACKTHBHOR 3am(MTH Ha BRIKMOYateide (6 pomkHa OsrTe
COITIACOBAHE C YCTAaBKoH BpeMeHH HIKECTOAUEH CCACKTHBHOH TOKOBOH OTCEYKH Ha
Britiodarene QB:

tSdQE = tsdQﬁ +At=09c.

KoahdHuuedT 49yRCTBHTENBHOCTH 2B8IOMTH NPH BHNONHEHMH €W OQCHOBHOM
QYHKUMH ONpeaenseTed upy asyxdazHom MeramwiHyeckoM K3 B KoHile 3amimmaemMoi
muansu KJI3 nepen tpancpopmaropom T1 B MEHHMATEHOM PEXKHME ¥ BEIMUCIICTCS K10
BBIPRAKCHHIO

{2)6

[
K4S = (o = 56,4 2 Kqgon = 1.5
sdQ6

TlpopenéHupie  pac4érs] [OKa3ulBAlOT, YTO CENEKTHBHAN 3JallWTa HMEET
OOCTATOYHYKO YYBCTBHTEHNBHOCTh Kak B cBoeH 3oHe peficTBHN, T4K B 30HE
PE3IEPEHPORARMA HIKCCTOMIICH 3ADEHTEL.

(<]

Onpegenrm Bpema cpabaTEIRBAHMA 3ANIHTH 1o DK KPATHOCTH TOKA 19 =11

010,14

Q6 =
ted (1‘1) = 1,1%02 —~ 1 -

73E,

2) MrroReHHas TOKORasA OTCCYKA.
¥YcTaBka Toxa suifHpaerca Haubomeimel, HCXOAA H3 CAESTYIOMMX YCIOBHR:
YeTaBKa TOKA MIHOBEHHOH TOKOBOH OTCSUKH, 3alHINAKLICH PALHATHHYK THMHHKD,

nuTaimed weckonexo TII, onpemensercs ¢ yu€ToM OTCTPOHKH OT MAKCHMAIBHOTO

Toka TpéxdasHoro K3 Iffﬂ&x Ha wswmomax 0,4 kB rpancdopmaropa TI

TpancdopMaTopHoi nogcrammy TIT1

(3)Aa

I
lemuros = ligs = Kuo - *‘I‘E‘;" = 55568 A.

Auvcm
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Yerapka TOKa JAOMKHE OBITE OTCTPOCHA OT OPOCKOB TOKa HaMATHHYHBAHHA
BKTHYAEMEIX TPAHC(OPMATOPOB MATHCTPANLHOH MK

ligs = lnam = Ko '3 lyy = 5196 A.

VCTaBKa TOKa J0oDKHA OBITH COIrTAcOoBava ¢ HMKecTOMIEeH TOKOBOH OTCe9xoH Ha
BREIKIMIOYaTENE Q8

liqs 2 Keorn " ligs = 12368 A.

Taxnm ofpalom, 3a pacuBTHLI TOK cpabaThIBAHHA MTHOBEHHON TOKOBOH OTCEYKH
npuRMMaeM HaubonLIIKi 13 onpeneIEHHBIX BRILLE TOKOB — [ g6 = 1236,8 A

MrHoOBeHHEAA TOKOBAd QTCEYKA HMECT HE33BHCHMYIO OT TOK3 XApPAKTEPHCTHKY,
cpafareieacT Oc3 Brymepiikd BpeMeHM (H.Q6 = 0 ) M AeAcTBYeT Ha OTKIHUYCHME
BBHIKITIOvATERA (J6.

YyBCTBMTENEHOCTE MTHOBEHHOW TOXKOBOM orceuxn. OHA AOMKHA YYBCTBORATH
MUHHMaTBHRIH Tok nsyxdaisoro K3 B MecTe YCTAHOBKM 3AIUTHL, T.€. Ha cOOpHEX
mupax PII, o1 koTOpOro nHTaeTCA pannaNsHas THHES B MUHHMATBHOM pexuMe paboTsl
cet. Ko puITHEHT YYBCTBHTEMBHOCTH OTCEYKH!

{26

I
K% = T8 = 10,7 2 Kygon = 1.5
sdgQe

CnejoBarenpHO, MrHOBEHHAH TOKOBAA OTCEUKA YYBCTBHTCNLHA K MHHUMANLHOMY
Toky meyxdaznoro K3 Ha cboprsix mrHax PIL

3) 3amura 0T onHoda3HNX 3aMBIKaHMI Ha 3emno. Jua sawmra avmms ot 033
ACMONBIYETCS HCHAlPABNCHHAY TOKOBaX 34lTUTa HYJIEBOH NOCHECIOBATEILHOCTH C
HEe3aRHCHMMOI! OT TOKA BHLICPXKKOH BpeMend. 3amury 0T OAROMAE3IHEIX 3aMBIKAaHHH Ha
semmo {033) ocymleciBMM © noMomely GyHkuuM 51N ycrpoiicrea BMP3-100-
pucyHox 7.2,

Jns Beibopa ycrapku cpabateisanua sammutsl oF 033 HeoDXOmHMO paccyYMTaTh
cODCTBEHARE €MKOCTHEIE TOKY KabenbHeIx JmHuMi o u cymmapnsii Tox 033 1033,
Pacu€r mpopoauTCH NS NONOBMHEL CXEMEL 3MeKTpHYecKof coty HanpmxeHneM 10 kB,
HAUPHMED, pacCMaTPHBAIOTCH Bee Kabemn, noarmodendele ¥ 1CII mopcragmm, 1CI1
pactipeaenurensiore nydkta. Jommm K11 »n K2 pemonHens! kaGenaMu ¢ GyMamyoii
wzomnmed. [lockomeky Ha pHoyHOK 7.1 mOKa3aHa He Bcd 3NEKTPHUCCKAA CETh
"Hanpaxesyem 10 kB, To yCI0BHO npuMes, 4TO K KaxA0iH cekimH cOopasix wvH 10 xB
DOACTAHLMM NOAKNIOYeHE Kafemy, MMEIOINME CYMMAPHEIE EMKOCTHBIC TOKH 110 30 A, a
PII — kabenu ¢ EMKOCTHRIME TOKaMY 1io 10 A,

Muem
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EMKOCTHEIA TOK KaDENbHOR IHHAH OTIPEdenAeTCH IO BRIPAKEHHIO!

Iei = bymy ' L (7.1)
rae Iy — yRensHblH eMKOCTHEIA TOK KaOensHON NHEMH, A/KM; Ly — [THHS MK, XM.

PacueTroe mdaverne Toka 033 anekTpuyeckoi CeTH, COCTONMICH M3 N KaDenuHEX
IHEN OIPERSHAETCA O BEIPAKEHHEIO

n
lo;s = Z Igi = Z by - L - (7.2)

i=1

Pacuer npomssenen no dopmynam (7.1) (7.2) pesynbrarr pacuéra toka 033
cBelicHn B Tabmmay 28,

Tabmmia 28 — Pacyer Toxka 033

Yﬂmbﬂbﬁj Emrocthof

O6o3nayenne Mapxa rabemn EMEOCTHOH Jnuna nuenn eI
AHHAH TOK ARHHN Ly, 50 o A

Lon, Admt "

KJI1 AABRY-{3x95) 1,74 0,415 0,722
K2 AABNY-(3x70) 1,60 0,584 0,934
K3 AABRY-(3x35) 1,32 0,143 0,159
K14 AABRY-(3x35) 1,32 0,143 0,189
KJI5 AABRY-(3x95) 1,74 0,665 1,157
K6 AAbaY-(3x70) 1,60 0,403 0,645
Tox omodasHoro 3aMelKaHRA HA 3eME0 loy, A 3,836

Tox cpabarelBaHMA 3amWTH o3 OTCTPaMBAETCA OT EMKOCTHOIO TOKA,
NPOTEKAIOMIEI0 B HODMAIBHOM peAHME paGoTst cerH depes TPAHCHOPMATOP TOKA
HYACBOR mnocnenoparenpHocTd TAR saummmacmoll amemM  (co0cTBEHHONO TOXA
3ALHIASMOI0 TIPHCOCSHHACHUS Lo an;)

Icai 2 Kuc " Kep * leami s
rae Knc = 1,2 — kosdmiuenT HanexsocTH cpabarreandd; K = 1 — koadgdmumenr,
YUMTHIBAIOIIMH OpOCKH TOKA NPH TEpeMemaloUmMxcs MyTOBEX 3aMLIKAHMIX
(3makuerye gamo Ja yerpoiictea SEPAM).

Ipumevarve. [dns panwansHod NHMHHM cOOCTBEHHBIH TOK  2allHUIEEMOID
NpHCoeAMHeHHA Ican paBeH EMKOCTHOMY TOKY 3TOM PANHANLHOH JMEMH Icsm = o
Taxum o0pasom,

e 21,2-1:0,722=0,86613,

Mucm
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IIposepsm 9yBCTBUTENBHOCTE BHIODAHHOM 3ALUHTH

-1
_ oz~ lean _ 3,6 = Kqzon = 1,5.

IC.3

CrenosarencHo, 3aMHT3 MArHCTPANEHON auHMH or 033 HMeeT HOCTATOMHYIO
IYBCTBUTEIBHOCTE,

7.3 Pacyet ycraBok 3awmt TpaHchopmaropa Ha TII 6

Jnst TpancdopMaTopos ¢ 0OMOTKOH BEICHISIO Hanpskenns 3 kKB # Beinie NOMKHES
OBITE  MpEIyCMOTPEHEl YCTPOHCTBA penefiHo# 3AIOMTHI 0T CACOYIOIMIMX BHYIOB
HOBPESKACHNH M HCHOPMANBHERIX peXEMoEB paboTe [4]:

— MHOTO(AIHEIX 3aMBIKaHMH B 0BMOTKAX M Ha HX BRIBOJAX;

— BHTKOBBIX 3aMBIKAHWIH B 0OMOTKAX;

— ofHOG}Aa3NbIX 3aMEIKAHHE Ha 3eMII0;

— sremunx K3 1 neperpysku (ecnvt oHa BO3MOMXHA);

— [MOHIKEHUA YPOBHA Macha (71 MACcITHEIX TPaHCHOpPMATOPOB);

Tpauchopmatop 10/0,4 xB wmeer cxemy coemuuenna obmotrok A/Y ¢ royxum
3a3¢MICHAEM HeliTpaii Ha cropoHe 0,4 xB.

1) 3ammura TpancdopMaropa o Muorodazmsx K3,

Ana 3ampIel OT MHOrogasHeIX 3aMLIKAHAN B OOMOTKAX M Ha REBOZAX
TpatchopMaropoR MollHOCTRI0 Hinke 6300 kB A, co CTOpOHEI MCTOYHHKA MHTAHHSA
YCTAHABIMEBAETCA TOKOBAA OTCedka Oe3 BRIREDIKKH BpEeMEHH, OXBATBIBAIOILAA 94CThH
obMoTEKHR TpaHcdOpMaTopa.

Jna zamwrel ot sdemrAEx K3 npeayemarprsaercs MT3 §e3 mycka HIM © IIyCcKOM
OT PEe MUHHMAITBHOT(G HATIPAKEHHA.

g 3alfHTH OT BHYTPEHHHUX TOBPESKACHHH NOPHMEHASTCA TA30BAd 3AMWTA C
AeficTBMEeM Ha CHIHAT IpH cAa0mX H  Ha OTWIOYEHHE TPH MHTCHCHBHEIX
ra3000pazoBaAHMIX.

MakcHMansHaa TOKOBAA 3aI0HTA;

Tor cpabaThipaHHs MAKCUMANBHOH TOKOBOR 3ammrel Ha cropone 10 kB,
BHIMIOMHEHHOH [0  AByxdasHol  ARyXpeNeHHOH  ¢xeMe ¢ TOMOIRIO
MUXpoOrponeccopioro Osoka Ttena BMP3-100, npomasoactsa 000 «HTIL
«MexanoTpoHnKay

1(33:%&'1
B
rae ks — KoadunenT HafeKHOCTH HeCpahaThIBaHK 3aMKTEL, g
MEKpOTIpoeccopanix pene ky = 1,1;
k» — xkoaQupuirnenT Bo3BparTa myckoporo opraia MT3. (k, = 0,935 mna

[MHK®

MMKPOIIPOIIECCOPHEIX Pelie);
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o3
~_"HOM __s5774
'HOM TP~ U

Uik " HoMTe Xaeperp SH8 A

IC3=95,1A. :

Tpaucpopmaropst Toka TIK-10 ¢ kodhpumMenToM  TpaHChopManHH
m = 1500/5 = 300.

I~k
1., =-£3 CX_p3174A.

CP T
A3

k= K33 5150
T Ieg

Tokosas oTceuka:

Toxkopas OTCeuKa BHIONHEHA O ABYX(azHOl ABYXPEICHHOH CXEME ¢ TOMOIIBIO
Muxponpoueccoproroe Omora Tunma BMP3-100, npouzroncrea 000 «HTLY
«MexanoTpoHHKa»

le3™*y liamaxpn =104
I Nampl ~ MAKCHMANILHOE 3HaYeHUE TOKa Tpéxdasnoro K3 2a TpancdopmaTopom,
UPHBSAEHAOE K CTOPOHE BRICIIET( HATIDDKEHMA,

1.k
1..=-C3 CXo 974,

CO™
2

k= Tkl—za 42
C3

3ampTa TpancdopMaropa oT ogHoda3HLIX 3aMBIKAHMH Ha 3EMITIO.

3amuta or onsodasHeix K3 Ha semmo B ceth 6-10 kB BLIIOMHSCTCA KAK
CUCHHANEHAA 3aIIIMTA HYNEBOH IOCHeSOBATENBHOCTH € OYCKOBBIM  OPraHoM,
NOMKMOYEHHEM K TpaHCQOPMATODY TOKA HYNEeBOH  IOCHEAOBATENBHOCTH,
YCTAHOBNCHHOIO B HYJIEBOM NipoBoge oOMOTKH Hu3miero Haupsoxkenus. [lomsoe

CONPOTHRJICHHE TpaHCHOpMaTOpa np OJHO(AIHOM KOPOTKOM 3aMBIKAHMH Zilg bik):
exeMul AYy — 0,088 Om.,

s e e R e S T e e S e TR T

Axm
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Cornacosanse samur Tpaschopmaropa Ha TI1 6 Ha ctopone (.4 kB (pucysok 7.3)
PaccuuTaeM KpaTHOCTE Toka iy MT3:

[TpUHMMaEM «HOPMANBHY®O» BPEMATOKOBYID XAPaxTCPHCTHKY, AMA KOTOpO
koodhdummMenThi 0 “ [ ONPENENAKT KPYTH3HY 3ABHCHMEIX BPEMATOKOBRIX
xapakrepHcTHk (0 =0,02 u = 0,14).

BriuucnuM «BpeMeHHO» koaddrument k (e = 0,0):

@
i (L -1}
kzﬂi_qjﬁj ;
p
[TprHumMaem k = 0,5, Torga t.:
_k-B
tCSI = o =0660ex
&

Hanee pacueT aHAIOTWYEH,

Crynens cenexkrRsrocTH At ={,]1 — 114 MEKpONPOLIECCOPHOH 3aMIHTH.
Toraa: tey =tey + At=0,66+ 0,1 = (0,76 cex.

Cornacoeanme XapakTepHCTHK BpeMEHH cpa0aTeiBapms Gonec HANASHO MOKHO
NOKA3ATE Ha KAPTE CEICKTHBHCCTH (pHCyHoK 7.4).

tq:":«e TI— ] ] L :
b 2 = =
i i B B2 = | == e e e e
— X = -
0,7 e :
pp jt'r—'- : —4 — s i I s '.;E
0.5 l.— 1 % S "L‘ = 2 : } i 5 . PRy __.___’IL—__.. 0 t
.___J‘: ok el T e L e ) : . o . i e
- NN i P Rk P 1 o e s | E i .J:—i
=T ek A0 # T - : -
04 TN : T S i & ; : —
Ii _&.&‘L . . -‘J B R e _: - ] ek _ e
03— : = ok e : L
2= | . } = L. b e B "ﬂ = v saluc— et ok Ly L J— -
0.2 _im_ﬂzﬂ . - i, = _.._?__.'___ .._._1___I_ e, : Jei—a—] -
§ syl s (I s o M e s Bt v et e N T o N SN T
Py == =110 g e e v Y P '.T—!? s fr—t—w T gE
LLF O o ; 3 ; g g B AP et e T i MR ,_.—l):'_
bl 1 ‘ e L0 o 7 S s IR0 e St
== R 4 = R e e =S
a 0 400 (L 8N 1004 1X0 1430
LA
Prcyrok 7.4 — Kapra cenekTuBHOCTH
e —
Auem
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(ranmpuMep, HATHYME HECKOMBKMX MPOMEXCYTOMHENX cBOpOK, MHTAHKE ITO OFHOM MHNH
HECKONBKHX MOACTAHIHK), a TAKXKE ¢ LENbI0 HCIPABNCHUA HECENeKTUBHOrO AEHCTBUA
3AMHTRE,

2) HIWH IeKTPOCTAHIMI ¥ IOgCTaHnMiL;

3) TpaHchopmaropos [4].

Onmnake npH unpumenerns AIIB  Tpamchopmaropor B cxeme AIIR
mpegycMatpusaioT sanper AIB npn BAYTPeHHHX UOBDEXIeHHAX TpaHcdOpMarTopa,
T.e. IpH OTKMIOYEHHH TpaHCGOPMATOPOR 1[I0, NEACTBHEM  TI'a3oBol  MIH
mHbdepernmansuoi 3amuTe. A AIB cOOPHEIX WWH npumensieTcs B OCHOBHOM Ha
KpyIMHEIX mogcTaHmx ra OPY uanpmxenwem 110-220 xB ¢ Gonsimsm umcinom
NOIXOAANMX AHHHE (derpipe miHMH W Gonee). [Mosromy pacemotpie romexo ATIB
KabemnHpix muHHE 10 kB.

VYerpoficrsa ABP fomkHel OpeOycMATPHBATECH 1A BOCCTAHOBNEHHS ITMTAHHA
noTpefuTenei mMyTeM aBTOMATHMECKOIO MPHCOCAMHEHMS pE3ePBHOTO HCTOYHHKA
NMUTAHUA TIPH OTKMOUYEHHM padovero HMCTOUHMKA INMTaHHA, NPHBOAAINEM X
00ECTOMMBAHHIO  HIEKTPOYCTaHOBOK  morpeburens. VYerpoiictea ABP  nomsaisl
TMPeIyCMATPHBATLCH — TAKOKe JIS  SBTOMATMHECKOT0  BEMIOUEHHA  PEICPBHOTO
obopynoraHu NpH OTKIOHMEHWH pabouere of0pyOBaHHS, IPHBOLANEM K HAPYIISHHK
HOPMANBHOIo Texnonoruueckoro nmpouecca [4]. Tax kak B gagHOM ciygae IHTaHHES
morpebureneil HAET OT ABYX HCTOUHHKOB, T0 ABP pesepBHoro tpancdopmaropa 1 ABP
pe3epBHOH JMHMHM  paceMarpueate He Oyay. Pacemorpwe ABP  cexmmonuiore
BBIKITHYYATEIES.

VerpoiicTa peneifHoi 3alIHTEE H aBTOMATHEH B TOPOICKWX PACTIPCHCIHTENBHEIX
CeTAX NODKHHL, KaK IIPABHIIO, BRINONHATECA HA [EPEMEHHOM ONEpaTHBHOM TOKE M, B
O0DOCHOBAHHEIX CHy4afAX, HA BHOPAMIEHHOM TOKE. JTH YCTpolicTBa MOIDKHE
BENIVIHATECA TI0 Hauboiee NPOCTHIM M HANCKHEIM CXEMaM € MHHHMAINBHEIM
KOJIMYCCTBOM AIMAPATYPHEL

Ha cexmwionHbIX BeEmouatensx PII 10 (6) kB momkHA ycraHasImBaThCH
MAKCUMANLHAS TOKOBAM 3aIUTAa © YeopeMuem neficrBua sammTel mpu ABP. Ilpn
HeOOXOImMMOCTH  COKpAlllEHHs  BHIJIEPKEK BPEMEHM B CETH  JIONYCKAaeTCH
NpedycMaTPHBATE HA CEKIMOHHOM BHKMIOUATeNe 3AIHTY BBOAHMMYIQ Ha BpeMiA
neiicteng ABP.

Jaisn samprer Tparchopmatopos B TII co croponw 10 (6) kB cneayer, kax
TipaBUAO0, [IPEMEHATD TIPSAOXPARKUTEA NPH YCAOBHM 00SCIIEYEHAA CENICKTHBHOCTH X
pabOTEI ¢ 3aLIUTAMH CMEXHEIX MIEMEHTOB.

Ha muumsax 10 (6) kB pekoMeHOIYETCR OPCOyCMATPMBATE YKa3aTenH NMPOTCKAHHA
TOKOB KOPOTKOTO 3aMLIKAHUS.

3ammta memit senoe | kB mo 35 kB oT 3aMBIKaHWIT HA 3€MMII0, KaK [PABIUIO,
OOJDKHA BRIMOAHATRCH ¢ ACHCTBHEM Ha CHIHAJ,

| N

A
1404002016439 0000 113

e | Auem M Sy Modnuece | Jama




7.6. OynuxnuM 3aMTH, BeinonHIeMee BMP3-100

— TPEXCTYNEHYATAd MaKCUManmhHAs TOKoBas samuTa (MT3) or mexmydasnmex
MOBPEKACHHIT ¢ KOHTIpOJEM TOKA B AByXx Hma Tpex (asax (Komx ANSI 50).
BoamoxkHOCTs BEIOOpa 3aBHCHMON WM HE3aBHCHMOH BPeMATOKOBOH XapaKTEepHCTHKH
TpeThel cTynedd. Bo3MOXHOCTE BBHINONHEHHA OTHENLHO IS Kakgod CTYICHH
uanpastennoii MT3 (Kox ANSI 67) 1 MT3 ¢ koMOHHMpOBaHHEIM NYCKOM IO
HAIPDKSHNIO. ARTOMATHYECKHIT BBON YekopeHns MT3 mpH BKIOUYCHWH BRIKIOUATENS;

~ HaNpaslicHHAs HMNH HCHAUPABICHAAX 3AlIATA OT OHO(AIHLIX 3aMEIKAHWH Ha
semmio (O33) (Koa ANSI 64) ¢ koutponem Toka Hymeroi MOCHENOBATENEHOCTH, €0
BRICOKOYACTOTHHIX COCTABIAIOILKX Y HATIPOKCHHA HICEOH NOCHSH0RATENLHOCTH,

~ 3ampTa o1 ofpeiBa askl ¥ HecummeTpun Harpy3kH (30@) (Ko ANSI 46) no
TOKY 0OpATHOH NOCACROBATENEHOCTY;

— samuTa MHHEMatsHore Hanpoxeuua (3MH) (Kox ANSI 27) ¢ xoHTpomem
THHEHHBIX HANPAXCHHHA ¥ HaNp:DKeRHA 00paTHOHR TOCHEN0BATEEHOCTH,

- samiuTa ot nopmmmenmi Hanpsxenwus (3[IH) (Kon ANSI 59) ¢ koHTponem
JIHHEWHEIX HATPIKSHMH;

— TOKOBAS 33MHTa HyneBo# nocaeposarembHocTd (T3HII) (Kon ANSI 51N);

— morHdeckas 3amuTa mme (JI3H) (Koo ANSI 68).

@VHKIMH aBTOMATHKH, BRIIOMHAeMEe BMP3-100:

—  aBTOMATHYECKOE BKmOYeHHe pesepea (ABP) ¢ aBroMaTwseckum
BOCCTAHOBJICHHEM CXEMB! HOpManesHoro pexuMa (BHP);

— JABYKpPATHOE ABTOMATHYSCKOS HoBTOpHOe BKmodeHHe (ATIB) (Ko ANSI 79);

— pesepBHpOBaHME NPH OTKasax Bakmodarenedn (YPOB) (Kox ANSI 50BF) c
KOHTPONEM TOKA;

— BBIIOJHEHME XOMAHJA BHEIDHErD YCTPOMCTBA YACTOTHOH ABTOMATHKH
(AYP/MAIIB).

BEMP3-100 srinonnsgeT:

— curHamu3amo (Kog ANSI 30) cpaGartsiBanHs 38IIHMT H ABTOMATHKH;

— aRApUHHYIO CHTHANH3AUMIO (HaNpUMEP, CHIHAN «ABapUHHOS OTKIIOMEHHER ),

— NPEOYNpEANTENBHYI0 CHTHAMH3ALMIO (HATPHMED, CHIHad «Brl20B»).

BMP3-100 obecnevHpacT K3MEPEHHE MIIH BEIMHCICHUE:

— AeHCTBYIOLIMX 3HAYEHWH TOKOB ¥ HANMPMKCHWH B OuanasoHe 9acTor ot 30 po
80T t;

— AeHCTRYIOmMMX 3HaveHnid Toka 310 B nonoce vactor or 30 go 1200 I'y;

— TOKOR H HANPOKEHHIA npaMoii 1 06paTHOH NOCNSHOBATENLHOCTH;

—710Ka 310 1 ranpaxkenna 3UD no (asHem TOKaM H HAOPHKESHHAM;

— YACTOTHI;

— k03{dHIHenTa MOLIHOCTH COS §;

— AKTHBHOH, pEaKTHBHOH M NOSIHOW MOIMHOCTH.

B saBncrMocTH 0T THIA nNpHcoemnHenusd Ha PII-10 kB ycTaHOBICHH ClaenyIomyie
6noxn: BMP3-103-CB-01; BMP3-103-BB-61; BMP3-101-KJI-01; BMP3-104-TH-01,
OyHxupK GIoKOB yKasaHe! B TabnHue 29.
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TaGauua 29 — OcHoBHbIe PyRAKIHKE OMOKOR

Hanmenosanue Oc¢HoBHBE HYHKIME 300HTE M GBTOMATHKH
Sle | 4l ls
&gl 2|2 B o g g
E‘ = g ‘s 8 Q % a M E
ED mie| B 89 8| & 2| &
HEEEEEHEEEREE R
BEMP3-103-CB-DY |+ [+ + + + + + |+ ]+
BMP3-103-BB-01 |+ [+ + + |+ [+ |+ 1+ [+ 4 e+ |+
BMP3-101-KJI-01 | + + + |+ |+ + 4+ 1+ |+ |+ S
EMP3-104-TH-01 + 3

Ha pucyHke 7.5 nokaladsl yCTpolicTBa aBTOMATHKH, YcTanosneHHbe Ha PI] 10xB,
PaccMoTpio ToapoOHee 3TH YCTpOHMCTEA, HX OCOOCHHMOCTH H ANTOPHTMEl HX
NeHCTRHA,

7.7 ABTOMATHYECKOE NMOBTOPHOE BEMOYEHHe KabennHpix nuanit 10 kB

Bonsiiag 4acTh ASPYMICHAH MATAHUA noTpeOHTeReH 3eKTPOIHEPTAM CRA3AHE C
ABAPHAMH, BH3BAMHEIMH K3 B 3IEMEHTaX CHCTEMBI IICKTPOCHAGKCHHA, HOCHT
HEYCTOHIHBBIN XapakTep.
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Pucynok 7.6 « Yerpoiicrsa aproMaTurs Ha PIT 10 kB
=
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K takum otHocarcs K3, BOSHMKAWUIHE NPH KACAHMH TOKOBSHYIIMX YacTeh
IPRI3YHAaMH, UTHLAMM, NCPERBAMY, CXIECTRIBAHHH MPOBONOB 3INCKTPUHECKHX JTAHHA
npu seTpe, Npoboe MPOBOATHIMX MOCTMKOB TpPH 3aTpPS3HEHHH M30IAUMH, npoboe
YBAAKHEHHOH MA0MAIMH OTKPHITHIX BRICOKOBOJIBTHRIX MIEKTPOYCTaHOBOK TIDH BOCX0OAE
COMHLA, KOMMYTal[HOHHBIX WIH armocepHuIx nepeHanpskeHHsax M 1.0 [lostomy
CYLIECTBEHHOE NMOBHIICHYE HANEKHOCTH 3MEKTPOCHatKeHA MoKeT ObITh obecrevero
Grnaropapa NOKANMAAUMY, NPCAOTBPAICHHIO PAIBHTHA K JHKBHIAUHM YKa3aHHBIX
apapuitdelx cHTyanwd. K ycrpodcTeaM, pemarommM oaHy M3 OTMEHYCHHBIX 3aiad,
OTHOCATCS YCTPOHCTRA AaBTOMATHYECKOTO TOBTOpHOr BrutioueHus (Y AIIB).

Cymuocts AIIB COCTOWT B TOM, YTO 2MEMEHT CHCTEMEL AnekrpocEabieHus,
MONYIHRINME HEYCTORYHBOE MOBDEAKJICHHE M OTKMIOYEHHRM JCHCTBHEM CPEICTS
penefiHOK 3alMT, BHOBb BKMIQUACTCH NOA HANDIKCHHE, ©CHM HET 3anpera Ha
NOBTOpHOE BRAIFOUcHHe, EcuM NpAMHHA, BEI3BABMIAA OTKINYCHHE 3A6MCHTE, HCUE3Na,
TO 3MEMEHT ocraercd B pabore M noTpedMTen: UPOAOIDKACT MONYYATH TIMTAaHHE
npaxruyeck 63 nepepuina.

JTO pemlenMe Ha (PAaKTHKE O0Kasanoch 3PQGeKTHBHEIM  MEPONPHATHEM,
CYMECTBCHHO  NOBHIDAICUTHM  HANEKHOCTHE  dnekTpocHabmenms.  CornacHo
CT3THCTHMECKHM MAHHBIM AR BOSAYWHAX MuHuH ycrnemHocTe AlIB npu mepsom
BKMIOMEHMH COCTABMACT MpuMepro 70 %, ripH BropoM — Ao 15 %. Tperse srmovenne,
KaK TIPABHJI0, HC HMSET CMBICHA, TAK KAK €10 YCHEMIHOCTh He peBblmact 1-2 %.
Yenemwnoets geficrsua AITB winn 1 TpascgopMaTOpoB TAKKE BHICOKA H OLECHHBAECTCH
BEIMHUHOMA 60...75 %.

Oauavo wacte K3 cBizaHa ¢ YCTOMYMBHIMM NOBPEKICHHAMH, HAanpAMep,
METAIUTHYSCKAMH COSAMHEHHAMH {00OpBIE  NafCHHE NPOBOJA Ha 3EMMO, YCTOHHHMBOS
MOBPCHKACHME HIONAIHA Kabelst UpH IPOBENCHAM 3eMIAHETX paboT, paspyicHHe
RI0HSTOPA H T.J1.), KOTOPAIC HE MOI'yT OHITH THKBHIHPOBAHE ¢ noMomeio ATIB.

Verpoiicrra ANIB gonwuel OuITe shmomHess Tax, Ir00H OHA He ACHCTBORAMM
npH:

1) oTKmoYeHHH BBIKIIOYATENS MEPCOHANOM NHCTAHUHWOHHO HIH JIPH TTOMOINH
TENEynpasacHus;

2) aBTOMarH4ECKOM OTKMOYCHHM 0T peneilHOM 3AMUTR HeNOCPEACTBEHHO HOCHS
BYTHYCHAA [IEPCOHATOM AHCTAHHOHHO HITH MMTPH MOMOLUH TENCYTIPaBICHYN;

3) OTKWHOYCHHH BRIKAIOYATENS RAUWMTOH OT BHYTPEHHUX DOBpeXIcHUH
TpaHchOPMATOPOB M BpAMIAIONIMXCH MANTHH, YCTPOHCTBAMH NPOTHBOABApMiTHONR
aBTOMATHEH [9].

B xabensurx cerax mpumenenue AlIB cumraercs nenecoobpasHuIM, ecimm munma
NATAET HECKOABKO MOACTAHUHH, He HMCIOMHX aBTOMATHYCCKONO BRIIONCHMA
Pe3ePBHOTO MTHTAHNA,

Tipumenziores ATTB 0fHOKPATHOTO M ABYKpaTHOTO ASHCTEMS, IPHYEM BRIAEPKKA
BpEMEHH HA BKIFOUCHAE OTIIIOYMBUICTOCA BRIkmiouarenst 1as AIIB nepsoro urkna ue
meHee 2 ¢, a aia AIIB sroporo wkkna 15—20 c. Bonsmas srigepskka spemenn AIIR
BTOPOrO [MKAa OOBACHAETCH HeoOXOOUMOCTBIO INOATOTORKH BHIUIICHATENS K
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OTKIIO4EHHIO BO3MOXEOIO TpeThero K3 B cayyae ycTOHUHROTO MOBPEXICHAS HA
AMAMM, 2 Y BHKMOYATEREH ¢ IPYKIHERM PUBOIOM eillé M HeoOX0IMMOCTRIO 3aB0AA
NIPYHCHH JJIA MOBTOPHOI0 BKIIFOYEHHs BRIKITHOMATENS.

B npamsom npoekte d¢yvrkuua AITB yeTaHOEIGHA B #4YEMKAX OTXOMAIIHX
kabenbabX TUHAN ot nogceTanuny «L[PIT 3a» u ot PIL

Bnox EMP3-101-KJ1 oBecnieunpaer apyxkparrnoe AIIB. ITepBsiii ¥ BTOPOR IWKIE!
ATIB moryT GHTE BBCACHBI B ASHCTBIE HE3ABHCEMO APYT OT Apyra. Bpems rotosHocTH
ATTB pocne BKIIOMEHY BRKTIOYaTens coctapiser 12¢+1c,

Thyck ATIB npoucxoaut npyu cpabGarmipavnu MT3, npu cpabaTelBadiy GYHKIHH
BHEHMIHCH (ZYTOBOH) 3aLUMTH] WY PH CAMONPOHIBOILHOM OTKIIOUCHIH BRIKTIOYATEN .
ATTB Gnoxupyercs mpu oOHapyReHHH CHCTeMOH ZMAaTHOCTHKH HercnpasHoctH bMP3-
101 wmu spemoyarend. [IpegycMOTpERa BO3ZMOKHOCTE OGNOKMPOBKH O0OHX IMKIOB
ATIB npu cpabareiBanuu nepsoil ¢TyneHn MT3, npu yckopenuodt MT3, BxonxeiM
curnaioM "baok. AIIB", nopu pabore AYP, cpabatsiBanmm ¢yuxums YPOB wma npu
cpabatrBaHun GYHKIHM BHEMHER (1yToBoil) 3anwTe!, 4 Taoke DIOKAPOBKa BTOPOTO
uvkna ATIB npu nossleHHH HANPAXCHIS HYJICBOH TOCNEoBaTeNEHOCTH, baokuposka
sroporo ki AIIB no sanpsxenwmio JUQ we nefictayet npu pabore 033 ¢ koHTpONEM
TOMRKO TOXa 310.

Bpems xoutpona pesyisTaToB AIIB cocragnser 120 ¢ nocne Beiga ¥ KOMaHIbl Ha
BIITIOYEHME BHIKNMIOYATEI. ECIH B TedeHME KOHTPORGHOTD BPEMEHH INPOHCXOIWT
OTKMIOYEHUE SEIRITIOYATENS, MHKI CUATACTCH HEyCnemHamM., 11py cpabateiBanuu moboi
crynesu AIIB cpabateiBaer pene "AlIB curgan”, cHATHE KOTOPOTO HPOHM3IBOIMTCS
KBHTHPOBAHHEM.

7.8 ABP Ha cexuMoHHOM BEIKIIOYATENE paclipele/iHTensHoro myrxra 10xB

CyTs aBTOMATHYECKOIO BKINMEHHA pe3cpBa COCTOWT B TOM, IO 0OpH
NOBPSKACHEN KaKoro-mMbo sieMerTa CHCTEMbl HICKTPOCHAOKEHH WIH OTKIIOTSHHN
HCTOYHHKA, UHTAHME O0CCTOWEHMEIX JNEKTPOIPHEMHHKOB  BOCCTAHABIMBACTCA
HOCTATOUHG (aicTpo Onarcaaps aBTOMATHNSCKOH 3aMEHE NOBPEXAECHHOIO 3JICMCHTA
pe3cpEHBIM = HAH  ABTOMATHMECKOMY  BRIIONEHHIO  PEICPBHOIO  HCTOUMHKA.
BdbdextnBHOCTs AciicTBUA ABP B cncremax snexTpocHabxenna coctasiser 90...95%.
IIpocToTa cxeM ¥ sricokas 3QdeKTHBROCTE 0OYCIOBUIM IIHPOKOE IIPHMEHEHHE ABP B
INCKTPHUYECKHX CETAX H SHEPTOCHCTEMAX.

Ocobennoctrio yerpoiicrs ABFP B cerax manpsikennem mwke 1000 B seasercs To,
Y0 B KAYECTRC KOMMYTAUMOHHEIX ANIAPATOR HCHONBIVIOTCH ABTOMATHYECKHE
BRIKMIOYATENH, KOHTAKTOPE!, MATHNTHbIC TYCKATENH, BPEMA JEHCTRHA (BYTIOMCHNSA HIH
OTKMIOYEHHA) KOTOPEIX 3HAUUTES/BHO MEHBUIE, YeM BHICOKOBONLTHEIX BBHIKIHOMATEACH.
YuuThIsad, YT0 B CeTAX HANpmKkeHneM g0 1000 B spems oTKmiOMEHHS KOPOTKMX
33MBIKAHHH Man0, MOKHO He BBOSMTH CICUHAIRPHYIO BLRIACPKKY BPEMEHH B YCTPOMCTBO
ABP. TMoatomy ABP B ykasamipix cersx MoxeT OuITs 06ecniengHo A0CTATOHO ORICTPO.
Opuako B paje Ciyyack cHEAyeT OTCTPAHBATECH OT KPRTKOBDEMEHMHRIX HADYUICHMH
JNCKTpOcHabKeHHA B CETAX HanpaxenneM eemte 1000 B.
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Pucynox 7.7 - [Toaknouenne 61oxa BMP3

Hcxopa w3 aroro yonosus, B cxeMax ABP npuxosMTes npeQyCMATPHBATE
BLUICPXKY BPEMEHH, HA CTYTIEHE QONEITYIO, YCM BPEMSA NMEPEPHIBOB NIEKTPoCHalKe .
Huade B OTBEICTBEHHRIX CHTYAUHAX HeoDOCHOBaHHO OyAyT BBOAMTECA DPEIEPBHBIE
MOIHOCTH ¥ HEPErpyRaThCA OTAEITLHEIC AEMEHTH CHCTEMEL 3EKTpocHab K eHus,

Ha gsyxtpancopMaTODHBIX TOACTAHNMAX cekUuH cOopHex mHE 10 B, xax
NpasywiIo, IHTAXTCS  PasAelbHO, CEeKMHOHMMEBIC BMKMIOMATEAM HaXQAfrcH B
OTKIICHEHHOM TIONIOKEHHH ¢ AeicTeHeM Ha Hux yerpoicTsa ABP, llpr nospexaenun
H ABTOMaTHYECKOM OTKMOUEHHYM moboro w3 TpaHcOpMaTopoB TIPOM3OHACT
MEPEKMOYCHHE BCIIOMOTATCIBYEIX KOHTAKTOB B IIPHBOAE BRIKMOuaTena 10 kB, npnr
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BTOM Mepe3 3aMKHYTHIH KOHTakT pene nonoxkenus «BumoyeHo» B CXeMe YNPABICHHA
TMM BRIKJIIOUATEIEM TPOHAET MMNYALC HA BKIIOUMEHHS CEKLIHOHHOIO BRIKIHIMATENA.

J GhICTpOro OTKMOYEHMA CEKIMOHBOIO BRIKITIOYATE/A TIPH €T BKAKUCHIH Ha
HeycTpaumemeecs K3 npegycMmaTpuBaeTcs YCKOPEHHE JCHCTBHA MAXCHMAILHOK
TOKOBOH 3aIITE CEKIHOHHOTO BEKTIOUATENA noche ASHCTBMA yoTpoiicTra ABP.

Ha PIl ycramosneno 2 6noka BMP3-103-BB, xotopele obecnednsaror
ABTOMATHYECKOS BKIIOMCHUE DPE3EpPBa ¢ BHUIEPNKKOH BpeMeHH HNH 0e3 BRIICPKKH
spemern. Pabora ABP Omokupyercs mpr momane Ha Bxox BMP3-103-BB curmana
"Brok. ABP", npu sencripasioctH BMP3-103-BB, nipu cpabataeamin MT3, a Takke
upn psmondesun ATIB. PaceMmorpum, kax aeiictsyer YABP wa PI1 ¢ apyma sBogammy.

Hna senonaenns Y ABP nsycropornero eHicTBRA MCIIONBAYIOTC (MIOKH 3AIIATH
1 aproMatHky BMP3, ycTanopineHHLIE Ha BBOAAX CEKUHR MMH 1 1 2 B HA CEKLAOHHOM
BRIKTHYATENE,

[Mutamue ocymecTanderca no asysM padoum mmmam KJI-1 4 KJI-2 (oM. pHcyHOK
7.1}, Cexunonnwii smixmodatens CB orwmogen. [Ips noepexnmeHud oFHOH M3
MHTAICIUNR AMREHA yeTpolicTBo ABP oTKIIOYAET COOTBETCTREHHO BLIKMIOYATENE BEQHA
nepsoil MK BTOPOH CEKLHH M BKIOYAET CEKUMHOHHEIA BRIKMOYATEAL, BOCCTAHARIMEAS
TEM CaMBIM MHTAHHE 00SCTONCHHON CEKLIHM,

(DyHRNHA ABYCTOpOHHETO ABP BREITOAHACTCA B3AHMMBIMH NCHCTBHAMY BCEX TPEX
tonokos BMP3, CrpyxrypHaa cxema nocTpoerus cucremel ABP pacnpeaemvrensuoro
MyHKTE ¢ ABYMI BBOJaMM nMpuBseficHa Ha pucynok 7.8. Ilyck YABP npoucxomur npn
HATMYHH CHIHana OT pElle, BKAIOYSHHOTO TIONOMEHHA BEICTIOMATENN RBOAA CEKIIHH,
CHIHANOBE 0 CpabaTolBaHMB  BCeX TPpeX penc  MHHHMATLHOIO  HANIPDAKSHHS,
KOHTPONMPYIOIIMX HAOPAKCSHHE HA IIAHAX M HA RBOJE, 8 TAKKE CHrHala paspemeHus
ABP, xoTopelii nocTynaer ot Oitoka BMP3 BBoza cexnmu minH 2 IPH HAIHYAH Ha HeH
Hanpoxennd. OHO KOHTPOAHpYeTC] MaKCHMANRHBIMA pelle Hanpmiednx ABP storo
firoxa. KoHTpomupyercs 1 HanpaxeHne HYNeBOi nocnerosaremsHocT. [ 510k nemm
HCTIOJIB3YETOH MAKCHMANBLHOC DEIC HalpsyKeHHs HyJIEBOH IocnemoBaTemsHocTH, Ilyck
YABP npoMcxonwr, ecom Hapaly ¢ HOIWIHEM 3THX CHTHAA0B OylyT OTCYTCTBOBATH
curmaisi Ornoxuposkd ABP v veucrpasdocTe 6a0Ka BMP3,

7.9 Cornacoranne ABP u AIIB

ShdexTusHoCTE 0T BHeApeHMS ycorpoiicts ABP, AIIB, AYP w Al
obecneunpaercy, ecim HX geHcrsuy OymyT Mexay coboi cornacopans!l. Tak, HarpuMep,
COrnacoBaHHEM BRUEpXeK Bpemenu verpoiicte ABP n AlIB, yeranoRneHHBIX B
Pa3HbIX TOYKaX CETH, MOXKHO COXPAHWTh THTEHHE HanDOIBIIETD YHCTa Norpebureneh
APH OTKMIOYCHHH TOBPEXIEHHONO 3EMEHTA B cCHCTeMe anekrpocHabxenng, Jeiicreue
AIIB n ABF Heobxomumo cornacoBars Tak, YTofL] 11pK MOBPEKACHUY M0G0H 13 HHHMIT
H OTKMIOUEHHH €€ COOTBETCTBYIOMICH 3aiMTOH, YCTPOHCTBA aBTOMATHKH NONEITATHCE
BOCCTAHOBHTE 3NEKTPOCHAlKEHRE NOTpEOHTENel OT CBOErO HCTOYHMKA NHTAHWA. D10
3HAYNT, ¥TO NEPBHIM MOCMAE OTKIIOUSHRS MMHMH INOIDKHO AcicTeoBate ATIB H TONBKO
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NOCNE €ro HEYCIEMHOro A¢HCTBAA NoTpebUTemH yeTporcTeoM ABP MOAKIMO4A0TCA K
PE3EPBHOMY HCTOYHHKY MHTAHKA (CM. PUCYHOK 7.8).

CornacoBaHdoe AeHCTBHE

ABTOMATHEH © HaICHKHOC

3MEKTPOCHADMEHHE

OTBETCTBEHHEIX yorpefuTeneil ofccnednBaloTcd npH YCTAHOBKE Ha JpMu JI1
yerpoiicrea AIIB, a Ha CeKITHORHOM BHRIKITIOUaTENIE - YCTpoHcTea ABP 0nHOCTOpOHHERO
HeACTBHA, 00eCcTIeYHBAIOIIETC PEICPBYPOBAHHE HATPY3OK,
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Pucynok 7.8 — [IpuHumnuancHas cxema YeTpoicre ABP Ra COKIMOHHOM

Brisoggs! 10 pasfedy CEMb

BEIKIFOSATE NS

B passene OGRUTH pacCMOTPCHBI YCTPOWCTBA DENCHHOH 3aWMTHI H ABTOMATHKY,
Henosik3yeMele Ha cropore 10 kB B cHcremax snerTpocHabxerma ropoaos. Taoke

OplH HaNnoXKeHE! obmme TpeboBanua, npeAtAbiseMbie K yoTpoicTeam ATIB u ABP,

Ham, | Sem A dowye.
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8 OKOHOMMYECKAA YACTE

8.1 SWOT-ananu3

TpamHIMORHO M0GOH BLIGOP BAPHAHTOB INEKTPOCHADKEHNS XaPAKTEPHIYETCA [HO
nprvmmty SWOT-anamusa. s 57000 CoCTaBifercs MATpHUA, B KBa/IPaHTAX KOTOpOH
npuBoAsTcs cunbbuie (S), cnabeie (W) cropomss, sosMoxHocT® {(O) B yrposH
cywectaosadua (T) paceMaTprBacMo# KyneTypHl (Tabnuma 27):

TaGmuna 30— SWOT-ananus HByX BapHAHTOB JIEKTpocHabKeHuA

MaruncTpansaas cXema Koneuesag cxema
B W: 8 W
1}BecnepefoiinocTs 1} BricoxHe noTepn 1) BecnepeSoiinocts 1) bonpuioe ceMexne
IneKTpocHabmenna 3NeKTPOIHEPTHR, INEKTPOCHaOKEHHS H3- | xalena TONOBHBIX
H3-33 HaTHEHT 2) bensuoe 33 HATAMHA Y9acTKOR,
PEICPBUPYSMEIN KONHIECTRO pesepBUpyeMuX nianti | 2) HeposMoKHOCTSE
NHHUE KOMMYTAIROHHOH’ 2) Bricoxas BIJIIOTEHAS 8 KOALIIO
2YHanexHOCTh CETH. | ANIAPATYPL; HANEAHOCTS CeTH, Tak | Bosplie 6
3)Ipu 3 1 Gonee 3)Bonkmoe KOMMYECTRO | KAK MHTAHNE TpaRcHopMaTOpOs
BETBAX BOSMOXKHOCT, | kabenkHoil npoaykusn | noTpebuTen MonmocTse 1000
yBENUMEHHA BBYCTOpORHEE, MBA;
HATpY3ouHOoH
crocobnocTa B
HOPMATLEROM PEHHME,
Q: T: O: T
1) Poct notpeGnenns | 1) Tlpu orcyrerenn 1) Poct notpebnenys 1) TipH noBpexacHBEE
INSKTPHIECKOH ABP BOZMOXHOCTE 3NeXTPNYECKOH BOINIH TOUKH
AREPTHY B JAHHOM NpekpameHys MHTalkd | 3HEPriy 8 JaHROM MOTOKOPa3NEna
MUKpopaitone. KOHEYHOTO MHUEpOpafione. BOIMONHOCTE
norpebHTend H3-22 NpeKpAERKA
MOBPEHKAEHHS B NUTaHkKA HoTpeOHTENY
CEpeaNHe HNH HA%ae Ha BpeMA
CETH. CUPENENEHUA MECTR
NOBPEXKIEHAA,
Bapoapr no SWOT-anamusy

SWOT-asann3s 1moKa3an, 9To Ul JaHHOIO DPOSKTA WPCHIOTTHTENeN BapUaHT
HCTIONB30BAHMS KONBUEBON CXeMEl, Tak Kak ¢nalue CTOPOHEI MAFHCTpamM rOpasmo

CYIIECTREHHES,

8.2 Jlepero nenei npoexra

Hepeno neneli npeacrapmier cofoif CTPYKTYPHYIO MOREN S, TOKAILIBAIOUIVIO
COMOAYHHEHHOCTE B CBA3L LENIeH nojpassencHAR B Hepapxun ynpasnenws, s ero

Aerem M Daxie.

Todmuws § Loma
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MOCTPOEHHA CBEPX3anaya BICIIErO YPOBHE WIH MHCCHA MPEANPHATAS NETHUTCA HA
MPOCTLIE LENTH EFO NOApPAsICieHnil | oNepaUHoHHEIS HenH ero Henounurenei., epeso

Henei NpeAcTasicHo Ha prcyHke 8.1.

nr

BO ek n LA

WccHn
OfacheTs HagewmHsm B Becnepaloiton
ANEXTPOCHAGABHMEN MADODAROH BB HaDYLIEH
HENGETHOC T TOROLCIMK NERSAABH W He JATPRIHAR
CIGAIRAICLIC cpay, colimodsn Bog HODMETHEH N
A0KYMSHTE M NN,
S e S

Liens mpoesTa
CrpoaKupoaaTs G0 »pnorD Mrkpopaioda
r. D3epoKi OTPatinEHHOMN YTTHLIAMM.

AaepmvHciord, ORrabpeckas,
Kana WMapkca, Morrasaimnoe.
¥ 21.06. 2014
Moy T COopnTy
HEXH b PacruiTiT PaspafioTats THXBKT B COrNaconiTe
JaPHia Ha NpoerT © HEpTENN C COOTBETCTEMM ¢ npaexT ¢
TPOSKT G 28.03.2016 no 1,05,.2016 no rocro 14.06.2016 no
15.03.2016 na 16.05.2016 3.06.2016 na ;
703 2016 3.06.2016 14.06.2016 17.06 2016

Pucynok 8.1 - Jlepeso ueneil mpoexTa
8.3 NMone cun y3MeHeHHH CHCTeMEL

CooTHOWCHUE BIMARMA ABMKYIIHX CHJI DEANH3AUMH USNSH M CACPHEMBAIOILIUX
CHA, NPeNaTCTBYIOUIHX MOKA3aHC HAa PHUCYHKE 8.2 (MOWHOCTE CHALI OTPaXKAeTCH ce
Tomuuaci). [loge cHA XapaKTepH3IveT OPTAHHIALAOHHYK HATEXHOCTE COCTOSHHA
OpesupHiATHA, YCTOHYABOCTE ¥ HANPABRIEHHOCTS 6ro passuTha. [Ipeoboagadue TeX HIH
HRYBIX CHIt (IIpEaenicT (fopMynuposxs npobieMel H UeNeH.

s pucynka 8.2 BMAHO, 910 JABHKYIDIHE CHABI npeobiajalor  HAX
CHcpHMBAOIIMMH. ['NasHOR asmxymiedl cHIoll  sBAAeTCA pocT norpeQneHHs
WIEKTPIMECKOH SHEPTHM B JAHHOM MMEpOpalioHe. A Tak Kak cymectsyioman C3C
OblIa paccuMTaHa HWa MEHMBINHE HAFPYIKH, TO BOZHHKAET HEOOXOMHMOCTE B CO3JaNHH
Bopoii CDC. Haubonce MomHOM cHepXHBAKOMESH CWIOR ABIAETCS CIOKHOCTS
COrNacoBaMAs YIPOEKTa, TAK KaKk Mg 5TOr0 HeoOxomnumo colpaTe paspellcHAs
MHOMOYHCACHHBIX KOHTPOMPYROIINX OPIaHOB,

e — z—v—*—-: ‘ —
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Peer
noTpetinessm | [CYRMYRMpOBEY Hanos TSN |
Antryne AMKTPAYBCHTA CoCTOpasl | [anesspooliopynossiun : [P I |
Sy vophiod o fimou || SwANIE | | cujecTiiouiel COC | ikounetamocs
MHPOPRROHS NN HOM wm :.rwpmm i

=y e

CrpovemponaTe C3C 208D MIDORARoRE :
r. Osepcke., OPRHmEHKON yigeak: [lsepiHHCcxars, |
Dernbpicran, Kapna Mapxcs, MoHTanHwos |

21.07,2016 T
DTCYTCTRNN TR Hexsana
rﬁnmﬂﬂﬂ' E""'Hj AENHDX O W“T:m FEATMIA MO OB
NID X oo || mposenpompuce |

Prcyrox 8.2 - Tlone cun upoekra
8.4 [Inan-rpadux ['aHTa Mo peanuzauyin tenei

Hebonwmiol koMmmueke paboT MokeT GBITH IOKa3aH B BHIE NCHTOYHOTO Ipaduka
no sranam paboT MpH BHOMHCHUM NMpoekTa. [1o STanaM HA3HAYAIOTCH HCIOIHATEIM H
DPHEHTHPOBOYHAA IPOAODKHTENBHOCTE pabot.

Orpeskamn npaMex H300paxkaercs Beck uuka pabor. Jramel paborsl moryr
BEIFIOJIHATECA KaK NAPANIEIIEHO, TAK ¥ IOCNSAOBATENLHO.

B rabnrme 28 npencraBnen miaH-rpadEk 00 peamsuialuy IPoeKTa.

Tabmmna 31 — [Inan-rpadux ['avTa no peanH3audy APOEKTa

. Henonuntens Kon-po HpononAHTEREHOCTE 3TA51A RENEND
St {FommBOCTE) | HenoABHTENeH Mapy L Mai Hiowun
4 11)2(31411)213(4[112]3]|4
| .Hlonywenne
HCXOTHEIX 2
AaRHERX B Faticuu B.B. 1
 [IPOEKT
2.Pacuer npoexta | Tadicuu B.B. 1 S I P
3,Paspaﬁn?:a _n, : Tk
yeprexeii
4OopMnetiie | oy ouw BB, ] 1.
IIpOEKTA
5CortnocoBaHne aticstt B.B. : i
TIPOeKTA

- BHYTPM KOJJICKTHBA JOJDKHE cobmomaTees YeTkan cyGopnHHamm,
- IPHOPHTETHRIMM ABIAIOTC ODH28HHOCTH, COOTRETCTBYIOIUKE CTICUHANM3ALMH
~ KBanuQuKanya cieHUaNiCcTa OUpee/feT AHana30H BRINONHAeMBIX M paboT;

N ——
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npu

nonobuHoM  THE
no0OpoCcoBECTHHIC M OTBETCTBEHHBIE TIONH,

OPra’f3aUBOHHOA  KyNbTYPH

NpEYCHERAoT

~ OCHOBAHUAMM JUIS MOCTAHOBKH 3ANAYM SBIIRCTCA pacnipeleneHne obasanHocTel U
chep OTBETCTBEHHOCTH 32 KA4ECTBO BRIOAHAEMBIX paboT,

- paboTa copepulaercy ¢ cObMoAeHMEM NOIOBOPHBIX 0DA38TEIBCTR;

- peiieHMd 06 H3MEHEHMS BHYTPH KO/IEKTHBHOH HCPApPXHH [PHHHMAIOTCH
PYKOBOICTROM HA OCHOBAHMH MMYHOCTHOTO BRUIAZA B pabounii npouece.

Brisogm! 10 pasgeny BoceMb

B gasHOM pajfgeNe COCTaBICHO ACPEBO NEdeH MpPOeKTa, NPOHILIOCTPHPOBAHHOE
mwiavoM-rpaduroM anra. Taxxe Osin nposepen SWOT-ananus JBYX BapRaHTOB
3MEeKTPOCHADKEHHA W OPraHH3allHONHON KYIETYPH,

Haw, § Aucm

N dowys,

Madmo

dampa
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9 BE3ONACHOCTE XKH3HEAEATEABHOCTH

OEHM H3 BakBeiumMX 00BEKTOB CHCTEMBI 3NEKTPOCHAOREHHS TOPONCKHX ceTedt
ABMAIOTCH TPAHCHOPMATOPHEE MOACTAHUMY, B TO KE BpeMA TpaHcHOPMATOpHAS
OoACTaHIpA — O0BCKT NOBBMUECHHOH ONaCHOCTH ¢ TOYKH 3peHWs TOpRKEHHA
00CTYKMBAIOWIETO MEPCOHANA SNCKTPUYECKHM TOKOM, OSNEKTPHHECKOH JYroM,
SAEKTPOMATHUTHEIM YIONEM H CTATHYCCKMM 3MEKTPHYECTBOM. B CBA3M ¢ 2THM Ha
TpAHCHODMATOPHREIX  TNOACTAHUKAX HeoOXOAMMO YASHATH JOIKHOS BHHMAHHC
BOMPOCAM TEXHHYECKOH IKCIUTYATALMY, TeXxHHKH Ge30IacHOCTH 1 OXpaHs] TPy a.

0.1 ITnaHKpOBKa H KOHCTPYKTHBHAY 9acTh T11

Bonpoc Mecrononoxenus TI1 pewanca ¢ yuérom tpelGopaHHi  [4],
MECTOTIONOKEHHS [CHTPA MICKTPHUYECKMX HATPY30K 3HaHMH, NHTAIONAXCT oOT
cooteercTayromci TTI, ocofeHHOCTAMM IWIBHMPOBOUHBIX PEIICHAN M0 MHKPOPARKOHY,
MapIIpyTaMH KOMMYHHRKAIMH ¥ PO3EL BETPOB HAHHOI'C paliona.

Ha TII obopyrosanue pacnoiaracTcd TakuM obpasom, 4ToOm obecreddBanacs
BO3MONHOCTH BHINOJHEHUA MOHTXK2 H PEMOHTA oDOpYHOBAMHN © TpUMEHEHHESM
MCXAHHIMORB,

B nmomemermax TI1 10 xB u B 3axpHITEIX KAMEDaX TpaHC(HOPMaTOpoBs, COTAacHo M.
4282 TIYD, upemycMaTpHBacTC BO3MOXHOCT, TPDHMEHEHHS NEPEABKELIX aMbo
HHBEHTAPHEX IPYIONOTBEMHBIX YCTPOHCTB [l MEXaHu3alMh PEMOHTHHIX pabor B
TEXHUYECKOIO o0CmyyiBaHus o60pyROBaHMS.

o npoexry TII pacriogaraeTcd B OTACTLHO CTOAMEM ONHOITAKHOM KHDIHYHOM
IMARKHH, BHYIPH DACTIONATAIOTCA B OT/ASNBHBIX NOMEIUEHHMSX [B3d CHIOBEIX
tpadcdopmaropa 1000 xBA, ycrpo#cTso BrICokore HanpmxeHmst 10 kB (PY-10 xB) u
wut HHIkoro Hanpmkenns 0,4 kB (PY-0,4 xB). Uomemerust PY-10 kB umeior gsa
BEIX0[1a, PACTIOMMKEHHEIX C NPOTHRONOJIOKHLIX TOpROB 30anng, PY-0,4 kB umeer oqus
BEIX0JI, KAMEDHE CHAOBLIX TPAHCPOPMATOPOB HMEKT HBEPH, OTKPLIBAIOMINECH HAPYIKY.

Ha BRICOKOM HAanpAKeHWH YCTAHOBICHA ONMHAPHAY  CEKIIHORWPOBAHHAA
eeikmiogarener tunia BBTII-10 cucrema cOopamix umm. Mure AJ31T 120x10 mm2.
YerpoifcTRO BRIcOKoro Hanpaxenns 10 kB ykommnexrosano kaMepamu KCO386 ~ 03
V3. Pacnionoskenue xaMmep asyxpsmnoe. CoeauncHHe COODHEIX IIMH DPSAOB KaMep
OPCIYCMOTPEHO INWHHBIMA MOCTAMM 3aBOACKOT0 n3roTosncHuA. [lpoxoanas MowHOCTE
cOoprex mun 11000 xBA.

Ha mnskoM (0,4 «B) HanpsmXeHHW YCTAHOBJICHA OAMHAPHAS CEKIHOMMPOBAHHAN
ABTOMATHYCCKHM BRIUTIOYATENeM Ba 2 ceximu cucreMa cOopHerx wap. PY-0,4 B
YKOMIIIEKTOBaHO ranenami HI10-01 ¢ apToMaTHYECKHMHE BRKITIOMATENAMA cepund BA.

IMuranwe uwra 0,4 kB ocymecrpngercd 0T cunossx TpancdopMaropos 1000xBA,
nogkmoIcHERX K winty 0,4 kB uepes apToMaTHueckwii mpiwmodatens BA 55-43,
BBOZAHAA Mapenk HHsKono Hanpaxermns II0-70 ykOMIIEKTOBAHA ABTOMATHYCCKHMM
suikmodatersvu BA 53-41. Cedenne cOopusx mmy mera (0,4 kB npunsro ¢ yderoM
3arpyskd TpancthopmaTopa HA 1,4 OT HOMHHaILHOH BEeTMUMME! ¢ TIPOBEPKOH Ha

N __mm__
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AHHAMHMECKYIO H TEPMUMECKYIO YCTOHUHBOCTE MpH 3-X GazHoM KOPOTKOM 3aMBIKZHMH.
B kauectse wiiH nprEarst A3 1T 120x10 v,

B TII npeaycMaTpUBaeTCsa YCTAHOBKA CEAYIOINNMX H3MEPHTENEHBIX Mpubopos:

- AMTiepMeTpH HA oTXoRMulaX maEnsx 0.4 kB;

- BonwrMetps! cTopone (,4 kB cunoBeIx TpancgopMaTopos;

- AmnepMeTprl Ha cTopose 0,4 KB crnossIx TpaHcdopMATOPOB.

Ana obnerdenud pH3yamHOR guddepeHnmanyy apMarypa naonatopos PY-10 kB
1 upd TII oxpauivBaeTcd B XKEATHIH, 3eCHbIH 0 KpacHe upeta (dasa A, B, C). Bee
kabenn TIl B Mecrax NpHCOEOMHEHWS HMEIOT TaONWYKH © afpecoM, MapKoH H
CoaeHHEM.

Beoam aunuit 10 kB n 0,4 kB umeror kabensuoe ucronuenue. Jng ynobcrea
npoknagku xabened B PV-10 xB n PY- 0,4 kB npemycMarpuBaeTcd YCTPOHCTBO
OBOHHOIO MONAa.

Kpennenue o0opynoBaHHA H KOHCTPYKIMH OCYIIECTBINETCA C [OMOLIBIO
moQened, OONTOR ¥ 3INEKTPOCBAPKH K 3aKNANHEM JETANAM B CTEHAX H TIOHY,
NpeAYCMOTPEHHEIM B CTPOHTENLHOH YACTH IIPOESKTA.

Kpennenue ¢BeTMIBHHKOB M TPYG SNEKTPONPOBOIKM ochemleHus B PY — 10 kB
APpeIyCMATPURAETCS METALTOKOHCTPYKOMAME MIMHHEIX MocToB. Jina OeszonacHocTH
00CHYKHBAHHUA CRETHALHHKOB IIMHHKIC MOCTE] CHHIY 32KPLITH KOXKYXOM.

Jns ofiecnedeHBs COXPaHHOCTH ODODYJORAHMS TPH ABAPHAX M NOXapax, HOX
CHIOBEIMM  TpPaHCQOPMATOPAMM  BEHIONHIKYCH MACIONPHEMHUKH ¢ OOPTOBHIM
OTpaAICHHEM 3aIIONHEHHBIC TPAaBHEM.

MacrompHEMHHKH COSHMHEAIOTCH € MacioCOOPHHKOM, BHITONHCHHRIM B BHIE
OOA3EMHOTO pesepsyapa mpH mnoMomH Tpybompoeoga. Iloq xamep MaciaHBIX
TPaHCROPMATOPOE BoIDKEH HMeeT 2%-HEIH YKIOH B CTOPOHY MACIOTIPHEMHKKA.

Jng ocYIIEeCTBICHNA BEHTHMIUK B KaMepax TpaHc(popMaTopoB peayCMOTPEHE]
HAMOINKHALIE PELIETKH B CTBOPKAX BOPOT U HAl BOPOTAMM, A TAKXKE REHTHIANHCHHASA
muadiparMa, METAITMYECKAN KOHCTPYKIHA KOTOPOH HCIOARIYETCS I KpeIJIeHUS ThHH,
HAYIIHX oT TparchopmaTopor B PY—-10u 0.4 kB.

9.2 Obecneuenne snexTpobezonacuoctu Ha TI1

TII cHabxaeTcd 3JAMUTHEIME CPENCTRAMH COTTIACHO HOPMAaM, BCE CPEACTEA HPWHATEIE B
IKCIUTYATALH0 NMPOXOAAT CHCTEMATHYSCKYIO IPOBEPKY H MCUBITAHHA COrNAacHo
"HUHCTPYKIHA 1O NMPHMEHEHUIO H HCTILITAHMIO CPEICTR 3AMMNTEL, HCTIOMLIYEMEIX B
HMEKTPOYCTAHORKAX " . KOMIUIEKT CCHOBHEIX 3AIMMTHEIX CPEACTB N0 TCXHUKE
Oe20IACHOCTH M TIPOTHBOTIOKAPHOH TeXAMKe Biuiovaer: [10]

1) Llraura H3oaupyromas onepaTHBHAY Ha Hanpmkenue 10kB — 2 urr;

2} llTanra #30mMpy0omad oflepaTHEHAK HA Hanp:okenwe 0,4 kB — 2 T,

3) Ykasarens nanpsaxenms 10 kB — 2 mo;

4) Vxazarens nanpsxkenna 0,4 kB 2— mrr;

5) Ouky 33IIUTHEE — 2 WT;

6} Knewm uzonupyomue — 1 wr;

= E———
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7) [MepuaTky pesHHOBLIC XHMNCKTPHYECKHE — 2 TTAPBHI;

8) Korep pe3sHROBLI THAINEKTPHYSCKHE — 2 miT;

9) IN'anomH pe3HHOBLIC AUANEKTpIMECKUE — 2 [aphl.

Heepu PY —~ 10 u 0,4 kB, Bopora wkaMep TPaHCHOPMATOPOB EBHINOJHEHBI
METAITHICCKUMH, 3aKpPHIBAIOUIMMHECA Ha 3amky. Kmioul OT 3NMeKTpOyCTaHOBOK BHIIOE
1000 B, a raxke 0T pacnpele/MTeNbHbIX MATOB i c0opox xo 1000 B, pacnonoxeHHEX
BRHE 3JleKTpoycTaHosoK Bhnme 1000 B, Oyiyr HaxoasIcs Ha y4eTe Y AEXKYPHOTO
nepconana aubo Yy aAMHMHCTPATHRHO-TEXHHMESCKOTO  mepcoHama,  Kmoun
NPpORYMEPOBaHbl, OIHH KOMILIEKT 3afIACHOH,

Hna ofecniegenusa COXpPAHHOCTH oBOPYNOBAHHE TPH ABAPHAX M ITOXKEpax, Nod
CHNOBEIMH  TPaHCQOPMATOpaMHM BRINOMHAKOTCA MACHODpPHEMHWKH C  OOPTOBHIM
OrpaX<ACHHEM, 3aOMHEHHRE Tparuem. JIng ocMoTpa BRICOKO PACHONOKEHHEIX YacTel
Tpanc- GopMATOPOR YCTAHABINBAIOTCH CTAITHOHADHBIE NIECTHHITEL

Jns npeZoTRpanieHMA HEMPABUIBHBIX Onepaudil npH obDCayXHBaHWK H PEMOHTE
obopyfoBanHA B PY - 10 kB npenycMaTpuBalOTCH ONEPATHBHEIE ONOKHPOBKH,
HCKIOHAKMIME BOIMOKHOCTD!

- BKIOYEHHA BHIKIHHAaTENeH M pazbeAMHMTENeH HA BRIIOUEHHEIE 3a3eMIINIOIIHE
HOXH COOPHBIX IIHH;

« BIUIFOUEHHSA 3a3eMIMIOIMX HoXeH cOOpHEIX IIHA Ha OMIMHOBKY, HE OTHENCHHYIO
PA3BLENHHUTENEM OT OIIHHOBKY, HaXOAAUICHCA 101 HANPKEHHEM,

B ramepax KCO peINO/MHEHE! CIEAYIOMUE ONEPATHBHBIC GIIOKHMPOBKH:

- OnoxvpoBxa, HE JOMYCKAWINAS BINOYCHHC 3A3CMIMIOMMX HOXCH 1pH
BKIIOUEHHBIX [NIABHLIX HOXKAX BBIUTIOMATENS HATPY3KH WM PATREHHHTEIS,

- OGnoxmpoOBKa, HE NONYCKAIOIMEAS BKIYEHHE ITIABHEIX HOoXell BLIKIIOUATENd
HArpy3Iky #au PaSBEENHHENTENA TIPH BETIOUCHHEIX 383¢MIBTIOLINX HOXaX.

OnepardeHble OIOKHPOBKH BEITOHHAIOTCS 3aB0J0M-H3IOTORHTEIEM,

9.3 MonauesamuTa TI1 4 3amuTa 0T BONH NEpeHanpoKeHHs

Monanesampra TII ocyiecisnaerca B cootsercTenn ¢ [1 1]
Jng 31aHHH W COOpPYXKEHHH NPAMOYTONBEHOH (HOPMEI OXHOaeMoe KOMHYeCTBO N
TIOpayKeHWH 3MAHHA MOITHECH B FOJ onpeaeniercs no popMyne:

N=((A+6-h)-{(L+6-h)—77-h?) n-10%
rae h — HanbouIBIas BRICOTA 3MAHUA WM COOPYXEHHA, M,
A — mIHpHHA 30aHHA, M;
L — nypuaa 3manu, M;
N — CPeOHETOAOBOE YMCHIO YAapOR MonHHM B | KM 3eMHOH IIOBEpXHOCTH
{yneneHad MAOTHOCTH YARpOB MOTHHMH B 3¢MJII0) B MECTE HAXOKOCHHMA 3MAHHA WIH
COOPYKCHHS,

TpanchopMaTOpHBIE NOACTAHIHM DACTIONOKEHB Ha TEPPHMTOPHH paiOHA Co
CPETHErOAOROH MHTEHCHBHOCTRIO FPO30E0i AeaTenbHOCTH Dr=40-60 y/ron.

Aucm
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Cornacro PJ 34.21.122-R7, ans cpeamerofoBoil WHTEHCHBHOCTH TIPo30BOH
JegremsHocTH Dr=40-60 w/rof cooTBeTCTBYET 3Ha4eHHe YAENBHOH INOTHOCTH YAApoB
MOJIHHH B 3eMM0 pasHoe n = 4 yaap/km?® rog.

Pasmepn TII:

1) h=5 M;

2y L=8,8 m;

3) A=6,25 M.

OnkujtaeMoe KoutdecTso nopaskenuit TI MonHued B roj;

N=((625+6-5)-(88+6-5)—7.7-5%)-4-107% = 0.0052.

3namve TpancOpMATOPHOH TIONCTAHIMH  NPHHANNEXHT [0  YCTPOHCTRY
MOTHHE3AIHTE Ko 1 KaTeropHn 1 ¥ 3oMe 3amuTs B,

3amura 3madua T1I OoT OpaMBIX YHapoB MONHHA BBIIONHACTCA ¢ IOMOIOBIO
MOMHHSTIPHEMHON CETKH, pacrnodokeHHoH Ha kpenme TII MomHuenpHéMmHaA CETKA
BRITIONMHASTCH KPYTIHOH crainio AuaMeTpom 8 MM (kpyr B-8 TOCT 2590-88), wmar aueek
CETKH 070 M, YW CETKH COSIMHEHEl ¢ ITOMOLIBIO CBapku. CIIYCKH MOJIHHCNPHEMHO
CeTKH K HapYKHOMY KOHTYpY 3azemieHud TII BEITOMHAIOTCH KpPYINOH CTANBIO
AdaMerpoM 8 mum. ITo cTeHe enycky npHkperiess! Hepes 0,5 M, 10 BRICOTH! 2 M CITYCKH
JAMIHILCHE YTOIKCM.

Jlns 3amHTH OOMOTOK CHIOBRIX TpaHCGOPMATOPOR OT BOMH TEpPCHANPSAKCHHUH,
npexopanmx ¢ JguHHd 0,4 kB nopu Hang4ue KaOcibHO-BOSAYLIHBIX JIKHHHA, HC
IKPAHUPYCMBIX 3JAHMAMHM, B KaMepax Tpancopmaropos Ha Esogax (4 kB
YCTAHABIHRAKOTCA BEHTHIBHELE paspagHukyu PBH-(.5.

9.4 TloxapHas HezonacHocTs Ha TI1

Hna obecnewenna noxapHoit OczonacHocrd TII cHabxaerca KomilHeKTOM
OCHOBHEIX CPEICTE 10 NIPOTHEOTIOKAPHOH TEXHAKE [4]:

1) IlpoTHBOTras LIFIAHT OBBIH;

2) Awpk ¢ neckoM pasMepaMu 600x400x500 ¢ KPHIGIKOHM H COBKOM;

3) OrverymmTens THia (Y-8 B KOTHYECTBE 3 IUTYK;

4} Orderyurntent OI1-5 B konMuecTee 2 MITYK,

5) JlecTHHIA pHCTABHAN.

0.5 Zazemumnomiee yerpoiicrso TI1

Ha tpancopMaropHoii nogcTaHuMH LA OOeCTiCUCHHA HOPMAaibHOH paboThl
WIEKTPOYCTAHOBOK, 4  Taoke WA coDecmeyeHHs — eKTpobesonacHocTH
ODCIYAMBAIOIRENO TIEPCOHAIA BHHIONMHACTCH 3a3eMiIeHHEe, KOTOPOE BKIKOYaeT B cebd
HapYXHBIA KOHTYD 333¢MNCHHA H 3a3eMIAIONIHE MPOBOIHHEH, NPOKIANLIBACMEIC
BHYTPH TIOMeIneHHA ¥ 1o tepprropun TEI [ 1], 3asemnenne TII Boinomser ¢ynximm
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paboyero zalemiueAHd, HEOOXONHMOrQ MO YCIOBMAM 3ECIUEYATAIMH, H 3aI[HTHOTO
3a3eMIICHHA, KoTopoe ofecriedmBacT 3amuTy OOCHYAKHBRIOMETND TEPCOHANA OT
MOPAKCHHUA OSICKTPHYECKHM TokKOM. [lns ofecnmeveHus JaHHeIX QyHKIMHA BCe
METAOKOHCTPYKIHM M MECTAUIHMUECKHE YacTH ANEKTPOODOPYROBAHMA COCHMHSAIOT ¢
3a3eMIeHueM (pucyHox 9.1).
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Pucynok 9.1 — Cxema zazemnenus TI1

3azeMJIAIOMEe YCTPOHCTBO TPAHCHOPMATOPHON NOACTAHIWNE PHHHMASTCH O0IIHM
ama PY-10 kB u PV-0.4 xB. 3azemnaiomee ycTpoHCTBO BHINOMHASTCH YIyONeHHRIMH
3a3CMIMTENAME M3 NMOMOCOROH CTAMM NPAMOYTONBHOTO CegcHMA 4x40 mm (monoca b-
4x40 mm TOCT 103 - 76), yxnaasipacMoil Ha AHO KOTHOBAHA NO TEPHMETPY
dynnamenta 3aaHng TII Ha paccrosuud Be MeHee 300 MM or dyrnnamenTa, a Takxe
BEPTHKATLHLIMM ITEKTPOAAMU JUIHHOH 5 M, PACONOKeHHEIMH Boxpyr 3paHug TII w
CBAZAHHEIMH MEXKOY co00H ®W ¢ yrmyOmeHHBIM KOHTYPOM MOOCOBOH CTAHBIO
NPAMOYTONEHOTO cedeHud 4x40 mv. BepTUkantHile 5HeKTpOaB! NpecTapiasyT coboi
CTANBHYIW TpyDy muameTpoM 16 MM, Cesa3e BHYTpEHHEro KoHTypa 3azemuienus TII c
HapY>KHBIM KOHTYPOM BEINOIHAETCA B JBYX MECTaxX monocoBoOH cTabIo 4X40 MM,

B kagectee Marvcrpanei 3aseMneHHS HCIONB3YIOTCA BCE  OINOPHBIE
METAIIOKCHCTPYKUMH. [na 3Te#l nenu Bce ONOPHEIE METANIOKOHCTPYKIMHA B MECTax
CTHIKOB M B TOpHaX NOEKHBI OBITh COSAMHEHB JIIEKTPOCBADKOH Mexay cobof
NOJOCOBOH CTATLI IPAMOYTOJIBHOIO ceueHus 4x25 mm (monoca b-4x25 T'OCT 103 76).

3azemienne meapos KCO, nanenedt IO-1 oCyImEcTRIASTCA NMPHBApKOH HX K
OIMOPHBIM METANMOKOHCTPYKIMAM,

Huiem
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3azemiaeHHe (AAHUCB [POXOMHLIX M3CNATOPOB, OHOPHBIX METANNIHYECKHX
KOHCTPYKLIHI U KOPITYCOB aMapaToB, KAMOIUHHEIX PEIIETOK BHIIOIMHACTCS 10 MECTY
MOAOCOBOH CTANEIO HPAMOYTOIBHOTO CeuMeHHA 4X25 MM.

3azeMIcHHE METATMYECKMX paM JBepeH ¥ BOpPOT OCYIIECTBIAETC] NPHBAPKOH HX
K BHYTpPEHHEMY KOHTYPY 3a3¢MMCHMS MONOCOBOH CTANBIO MPAMOYTOJNBHOTO CEYEHHN
4x25 MM.

DHSKTPOJET HAPYAKHOIO KOHTYpa 3a3¢MICHHS 3aBHHUHBAIOICSH B 36MIK), BEPXHHH
cpes BNEKTPOdOB pacriojaraercs Ha rinybuue 0,7 M oT noeepxHocTH 3emin. Ilonoca
3a3eMJICHHA TIPOKTanbBaeTCd Ha rybune 0,7 m.

lpomaeenén pacyéT HAPYKHOTO KOHTYPA 3a%eMIIeHHS, KOTOPEIH COCTOHT M3
BCPTHRANBHBIX JMCKTPOMAOE, CEBAZAHHBIX TOPHIOHTAIBHEMH NIEKTpPOAaMH (I'ICIHUGGB&H
CTAIb MPAMOYTONBHOTO CEYEHHH).

B kavecTBe BepTHKANLHOIO JACKTPORA MIPHHATA CTATEHA Tpyda quamerpoM d=16
MM, IHHA BEPTHKANEHOTO aneKrpoda L=5 M. Ha pucynke 9.2 noxazaHo pacnonoxeHne
BEPTHEAMLHOTO JICKTPOAA B TPYHTE.

PHC}'HDIC 0.2 - Cxema PACTIONOMCHHA BEPTHEKANBHOTO 3MCKTPOIA 3a3eMIICHHS B
IpyHTC

ConpotdsicHie pacTEKaHHIO OQHOTO BEPTHKATEHOMO HICKTPOLA OIPEAENAETCH [0
dopMyne:

_p 2L 1 4t+l
R”'én4,0m5+§mﬁ—L)

rae p ~ YAENbHOE CONPOTHRICHHE rpyuTa (cyrmHox); p=100 OmM-M,
Paxmep t onpeaensercs no gopmyne (9.3):

.
_2 p‘

rae p — riyOxHa, Ha KOTOpOU PacnioNoXeH BEpTHKAMbHBIH snextpon, p = 0,7 M;

t=3.2

—————EEEEE
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Toraa CONpOTHBAEHHE PACTEKAHMIO ONHOTO BEPTHKANBHOIO 3MeKrpoia Oymer
PaBHATECA

Rya = 21.805 Om.

C}'MMapHOE CDIIPOTHBJ‘IEHHE JACTH SHSGMHI'ITEJIEﬁ, COCTOANMX H3 BepTHKa.IILHHX
SMEKTPONOB, MEKTPHYECKH CBAIAHHEIX Mexiy coboil, Oe3z yvera conpoTHBISHM:R
COSNMHAIMIEH [TONOCHL:

RE.EI

n- Ky’

A€ Tl — 9HCH0 BEPTHKANBHBIX MCKIPOZ0B, n = 6;
K — k03pHIUHEHT HCITONB3OBAHNA BEPTHKANLHEIX 3CKTPOROB.
K.is onpepensgercs ucxXofig H3 9HCHA BEPTHKANBHBIX UICKTPOJOBE H OTHOLICHHA
PacCTOAHMA MEXIY BEPTHKANBHBEIME 3exTpofaMi k mx guue (a/L). Paccrosnme
MEXTY BEPTHKATLHLIMA 2MEKTPoAaMH pasH0 aMAX = 9260 M, cornmacHo
PHCYHKY 9.2.
Hpun =6, a/L =9260/5000 = 1,852, K = 0,71.

Rzp =

Rgﬁ = 5,118 Om,

(COnpoTHBACHHE PACTCKAHHIO IOPHIORATANLHO NMPONMKCHHOH CTANBHON IONOCEH
ApAMOYTOEHOTO ceuycHMA 40%4 MM, CBASHIBAKIEH BEPTHKANLHEIE IMEKTPOLEl MEXKITY
cofoil onpejendercd no GopMyne:

R — P In 2 %‘Euumuu
3.l.eHem 2.1 L b-m
TAE P — YACIBHOE COMPOTHRACHHE IpyHTa, OM-M;
Lrisrem — ANIHHA TOPHIOHTANBHONO IEKTPOAA BHEWHENO KOHTYPA 3a3CMIICHHS, M;
cornpacHo pucyHky 9.1, L =(9,26+14,02)-2=46,56 M;
b — mupuHa nonockt, b==0,04 M;
m - rayOHHa 3aNn03keHHA NOPHIOHTANLHOTO 3IEKTPOSR B 36MII0, m=0,7 M.

¥

Rgi["ﬂuem = 4.085 Om.

DKpaHHPOBAHHE MONOCH APYrHMH SNEKTPOIAMH YYHTBIEZETCA ¢ TTOMOMBIO Ky
k0MPAMIMEHTOM HCIONBE30RAHMA FOPHIOHTANBHLEIX JNMEeKTpoioB. K, ompemengercd c
yuéTOM OTHOIUEHHS PAcCTONHHMA MEKIY BEPTMKANEHEIMM MIEKTPONAMH K WX amaHe a/L.
Cormacuo [5] K,.,=0,48.

Aupcm
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Prcynok 9.3 ~ Cxema pacrioiokeHUs ropH30HTATBHOrO 3CKTPOAA 3a3eMICHHS
TPYHTE

Raxp - Rs.r.nnem
AT.RHEm — K o
HE

R e = 8,51 Om.

BHyTpeHHWH KOHTYD 3a3€MIICHHA BLITONHEH CTANBLHOI NONOCOH NMPAMOYTOINEHOIO
ceuenns 4x40 wmM. ConpoTHBIERME pPACTEKAHMIC TOPH3OHTAIBHO IIPONOKEHHON
CTANBHON MONOCH BHYTPEHHETO KOHTYPA 3a3¢MIICHHA ONpeRenicTcd o (popmyne:

REWTP _ P i 2 L%B.n}lm
ar 2n - L b-m °
rle p — YASILHOE COMPOTHBIEHHKE TPYHTA, OM™M;
Lrsuyp — ATHHA FOPH3OHTATRHOIC MIEKTPOAA BHYTPEHHEIO KOHTYPa 3a3eMIIEHHSA,
COT'HACHO PUCYHEY 9.3, Lrsayrn =34 M;
b — mupuna nonocwl, h=0,04 m;
m - PIyOMHA 3aN0KeBHs NeKTpoaa B 3emmo, m=0,7 M.

BRYTD __
R;f =530mMm.
CyMMapHOS COMPOTHRIICHHE TOPHIOHTAMBHLIX JEKTPOHAOB:

R*P . REHYTP
R 5 i 3.[.BHeut 3.T.

2 IEp BHY TP
R + Ra.r

3.l .Bnew
Raz ES 3.25 (O,

ITommoe conpoTRBIEHKE PACTEKAHNIO 3a3¢MIMTENA ¢ YMETOM TOPH3OHTANBHEIX H
BEPTHKANBLHEIX 3NEKTPOAOB;

_ Rgp-Rary

Rox = Rzp. +Rary

R.y = 1.994 Om,
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Cornacyo [4] conpoTHBIeHUE PAaCTEKAHHIO 3a3eMIKTENM B ceTaX 20 1 kB ue
HOIDKHO TIPEBEIIATE 4 OM.

Haspoe yemopue semommsercs: R3= 1,994 Om < 4 Om. CrnenosarensHo,
YCTaHOBNEHHEIX 3azemmiTeneit Ha TI1 goctaTovso.

8.6 Ocaeurenne TI1

Ha TII opemycmarpupaercs pabouee oceemenme Ha Hanpmxenue 220 B o
PEMONTHOE OcBelicHHe Wa wanpkeuue 36 B. [luranne CeTd 3MEKTPOOCBEMIEHHA
NPHALTO OT (PYANOBOrO WIHTKA, KOTOPEIA uepes nepexmovarens 11IKIL moxer Gerre
noxrsiiouet K I wm I cexim mmn nnrra 0,4 kB. [Mepexmouarens ¥ rpymmopoil IUTOK
ycTamapinmsarorcd Ha crene PV-04 kB. [ldTanne peMOHTHOrO OCBELICHHA
NpeAyCMATPHBACTCA Yepes MoHmskaomui Tpancgopmarop AT 220/36 B.

O0wias mwiolans NoACTaHIMH:

S=A"-L,
rae B — mupuua TIL, A=6,25 Mm;
L — amuna TT1, L=8,8 m.

S =6.25'8,8=55m%

Bricora nomewenns Hp = 5. ITo [CHull 23-05-45) HopMam ocsemesnocTH TI1
npuHuMaeM Ey = 10nk. OnpexenseM ceeToBO#M NOTOK:

E, S-K,- K,
T~ N :
rie K, — koa@dmimneny 3anaca, yaHTHIBAIOUIHAH II0TEPIO CBETa OT 3arpA3HeHAS
ZANHTHOTO CTEKAA namibl, K, =1.4;
Ky — KoopdHIHEHT, YUMTRIBAIOITHIA [OTEPH CBeTa B 3aBHCHMOCTH  OT
KoHbHTypauHy ocBemenRocTy womand, K, =1,5;
N - KILM. cretunsaaxka, H=0,52;
1} — uBcno gammn, N = 4.

®,

10-55-1.4-15
G, = 0523 = 555,28 M,
OcpeulcrMe MoMemeHus mpiMemM ceeTbEMKamMy THEA HCTI-03-60 B RonHUecTBe
4-Xx mTyk. B AaHAOM CBETHJIRHMKE YCTAHABMHMBAEM JaMIY HaKaIHBaHus OOLIETD
HasHauenusa B 220-230-60 mommocteio Pne = 60 BT co CBETOBEIM NOTOKOM
DOma=710 M.

Aercm
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[lpoBepsiercs NPHTOAHOCTE JAHHBIX CBETHABHHKOB [0 CBETOBOMY MOTOKY ¢
TIOMOLIBIY (FOPMYJIBL;

q—

i
—0,1 < O~ Py < +0,2,
cDP
~0,1 < 0,05 < +0,2.

ﬂﬂHHHﬁ THII CBETHNEHHEKOEB HpOXOIuT noe  NpoOBEPKE, CIEJOBATENIEHO, B
noMemenn yeranapmieaeMm CeeTHNRHHKH TEma HCII-03-60. Yaenrnas momHoCT:
CBETHIBHHEDE:

N- Py,

AP =—=,
B

AP = 35—
M

Brisoapt no pasgeny OeBAThH

B nannom pazrene onmcana Oe30nacHoCTh Xu3HeneatensHocd Ha TIL Paccuwra-
HO 3a3eMienyie n MosHuedammTa TT1. Tawke paccMoTpeHsl BOOPOCEL OXPaHEL TPY XA

T
Rcm
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JAKJIHOYEHHE

B nuunoMHoM TPOEKTE [POHIBENEH pacdeT eKTpocHathKeHHS MUKpopaioHa
ropoma Osepcka . B xone npockTpoBanMsd Omuo  BRIOpaHO  IMTANOmEE
Hanpwxeune 10xkB w 6wy npoMspedeH BuIfOp 4HMCHA M MECTOTIONOMEMMS CEMM
HBYXTpaHChopMATOPHRIX NOHCTaHUMHE ¢ eaquBMaHol MotmEoCTEI0 o1 630 no 1000 kBA.
Bruto BrIGpavo ocHosHOE chiIoBoe obopynoBanue Ha Hanpskenus 10 xB u 0,4 xB. B
yacTHOCTH, Ha PII-10 kB Optmm mpuudtel X yeranoBke sueikn KCO-366M,
YKOMIUISKTOBAHHEIE ~ BaKyyMHBIMHM  BeIkmovarensmd  BBTII-10-20/630YXJ12
npoussoAcTea 3asofa Camapa anekrpoutar. betn nmpopezieH pacyer TOKOB KOPOTKOTO
3aMHIKAHMA, M0 HTOraM KoToporo Obla Dpou3BeOeHa MpoBEpxa BHOpaHHOTO
0BOpYZOBARMA HA TEPMUYECKYI0 W 3MEKTPOAHMHAMMHYECKYID CTolikocTe. B manmom
pajgene coOCTARAEHO JEpeBC LENeH NPOEXTa, NPOWUIIOCTPHPOBAHHOE TUIAHOM-
rpaduxom Tanta. Taxxe 6w nposened SWOT-apanns OByX  BAPHAHTOB
FHEKTpocHa(KENM B OPTAHH3AURORHOR KYNBTYPEL B pasgene pencito# satarel Ooin
BRITONHEH pPacdeT KapTsl CeNeKTHBHOCTH 33IMT OJHOTC M3 VYACTKOR CETH.
PaccMoTtpensl sonpoce OezonaciocTH pador B anckrpoycranoskax. [Ipoekr BriomHes
cornacHo [[¥3J H Apyrux pAeicTByrOmMX NPaBWl H HOPMATHBOB, HCMONB30BANOCH
TONBLKO COBpeMeHnoe obopynoranme W KabeNbHO-TIPOBOIHHKOBAA NPOTYKLHA.

Auem
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