Munucrepcrso o0pazoBanusi 4 Hayku Poccuiickoii @enepannu

(benepanbHOE rOCy1apcTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUpEKIECHUE BBICIIETO 00pa30BAHUS
«HAIIMOHAJIbHBIA UCCJIEJJOBATEJIbCKHI
TOMCKHU NOJJUTEXHUYECKNU YHUBEPCUTET»

Nuctutyr UuO0

Hampasnenue noarorosku 13.03.02 DnekTpodHepreTHKa 1 SICKTPOTEXHUKA

Kadenpa DiekTpudecknx ceTeil u IIeKTPOTEXHUKH

BAKAJIABPCKASA PABOTA

Tema pa6oThl

AHanu3 MEpONPUITHI IO MOBBIILIEHUIO HA/IEKHOCTHU AJIEKTPOCHAOKEHMSI TOTpeOUTENEH
noAcTtaniyu 35/6 kB Pynauunas

YK 621.31.031:621.311.4-192

CryneHt
I'pynna [07(0] Hoanucp Jlara
3-5A2I'Cl Jlonoxa Buranuii Bukropouu

PykoBoaurens
J{0JIZKHOCTH ()7 (0] quH::azT“eeneHb, Hoanuch Jara

K.(.M.H.,
JoueHt E.O. Kynemosa
JIOILEHT
KOHCYJIBTAHTBI:

ITo pazneny «®uUHAHCOBBIN MEHEIKMEHT, pecypcod(h(heKTUBHOCTD U pecypcocOepeskeHrue»
JL0JIKHOCTh [0d (0] yqe“::a::::eﬂb’ Hoanucy Jara
Jouent JI.A. KopuryHoBa K.T.H., JOIEHT

Ilo pazpeny «CounaiibHasi OTBETCTBEHHOCTbY
JL0JIKHOCTh [0d (0] Yuenas crenen, Hoanucy Jara

3BaHHUE
JloueHnt M.D. I'ycenbHUKOB K.T.H., JIOUEHT
JOIIYCTUTD K 3AIIINTE:
Yuyenas creneHb,
3aB. kageapsl dPUO sBaHme Ioxnucn JaTa
DNEKTPUUYSCKUX CETCH U
P A.B. IIpoxopos K.T.H.
AIEKTPOTEXHUKHU

Tomck — 2016 1.




Munucrepcrso o0pazoBanusi 4 Hayku Poccuiickoii @enepannu
(enepanabHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE
YUpEKIECHUE BBICIIETO 00pa30BAHUS
«HAIIMOHAJIbHBIN UCCJIEJOBATEJbCKHI
TOMCKHWI MOJUTEXHUYECKHI YHUBEPCUTET»

Nuctutyr UuO0
Hampasnenue noarorosku 13.03.02 DnekTpodHepreTHKa 1 SICKTPOTEXHUKA

Kadenpa DiekTpudecknx ceTeil u IIeKTPOTEXHUKH

YTBEPXIAIO:
3aB. kadenpoii

(IMonmuces)  (Hara) (®.1.0.)

3AJAHUE
HA BBINOJIHEHNE BbINYCKHON KBAJIN(PUKANMOHHOH PadoThI
B dopwme:

FAKAJIABPCKAS PABOTA

(bakanaBpcKoil pabOTHI, TUITIOMHOTO MPOEKTa/pabOTHl, MAaTrUCTEPCKOI ArcCepTaLIim)

CryneHry:

I'pynna [0)% (0]

3-5A2T°C1 Jlonoxa Buranuto BukropoBuuy

Tema paboThI:

AHaiu3 MeponpuATHIA O NOBBIIIEHUIO HAJISKHOCTH 3JIEKTPOCHA0XKEHUS TOTpeduTeneit
nozacranimu 35/6 kB PynHnunas

VYTBepikJieHa PUKa30M JUPEKTOpa (1ata, HOMEp) 12.02.2016, 1029/c

CpOK cavyu CTyA€HTOM BBIIIOJIHEHHOM pa6OTBIZ

TEXHUYECKOE 3AJIAHHUE:

Hcxoanbie 1aHHbIE K padoTe OOBEKTOM HCCIIENOBAHUS SIBIIIETCS

3JIEKTPOCHAOKEHUE MTOTpeOUuTeNe MoACTaHIINI
"Pynuuynas” r. Tamraron . McxonHble JaHHBIE K

HpOHSBOZ{HTCHBHOCTB HIIN Harpy31<a; pe)KI/IM pa60TLI o

(HenpepBIBHBIN, TEPHOANYECKUH, IINKINYECKHIT ¥ T. 11.); BUI Pa60Te3 MaHHBIC O HATPy3Kax UCCICAYyEMOU

CBIPBS HIIM MATEPHAI H3/ENHS; TPEOOBAHMS K IPOILYKTY, MOACTAaHIMH, JaHHbIE O MapaMeTpax nutarouieit JIDII,

U3ZENHUIO WK TIPOIIecCy; 0coOble TpeOOBaHMs K OCOOCHHOCTIM CYIIECTBYIOIIEE J'IeKTpOO6 OpyJOBaHUE MOCTAHIHH.
(DYHKIIMOHUPOBaHHS (IKCILTyaTaluu) 00BbEKTa W U3ETNS B

mIaHe 0e30IaCHOCTH HKCILTYaTalliH1, BIMSHHS Ha OKPYXKAIONTYIO
cpeny, SHepro3arparaM; SKOHOMUYECKUH aHAIU3 U T. 1.).

(HaHMeHOBaHHC 00BeKTa HCCJICAOBaHUS NIIN IIPOCKTUPOBAHUS,




IlepevyeHsb MoAIEKANMX HCCTETOBAHMIO,
NMPOEKTHPOBAHMIO M Pa3padoTKe
BOINPOCOB

(aHamuTHYeCKHil 0030p MO JIUTEPATyPHBIM HCTOYHHUKAM C
LIEJIBIO BBISICHEHHS JOCTH)XCHUIT MUPOBOIl HAYKH TEXHUKH B
paccMaTpuBaeMoil 00/1acTH; HOCTAaHOBKA 3a1a4K HCCIICAOBAHMS,
[POEKTUPOBAHHS, KOHCTPYHPOBAHHS; COEPIKAHIE IPOLETYPBI
HCCIIE/I0BAHNSI, IPOCKTUPOBAHNUSI, KOHCTPYHPOBAHHS;
00CysK/IeHHE PE3yIIbTATOB BBIIIOJIHEHHONH PaOOThI;
HAaNMCHOBAHHUE JIOIOJIHUTENbHBIX Pa3/IeIoB, MOISKALINX
pa3paboTke; 3aKII0YCeHHE O padoTe).

AHann3 HCTOYHUKOB I10 TEME HCCICAOBAHNS;
omnucaHue 0oObEKTAa, 1[EJIU U ITOCTAHOBKA 3aa4
WCCIEA0OBaHUS; Pacu€T U aHAJIU3 HOPMAJIbHBIX U
MOCJICaBAPUIHBIX PEKUMOB IEKTPUUECKUX CETEU
"PynHuyHas" moacTaHIUs C BBOJIOM UX B
JOTTYCTUMYIO 00JIaCTh 1O HAIIPSKEHUIO; aHAJN3
pPe3yJIbTAaTOB BBITIOJHEHHON PabOThI; aHAIN3 U BBIOOD
MEPOIPHUATHHI TTO CHUKEHUIO MTOTEPh MOIIHOCTU U
3JIEKTPOIHEPTUH; aHAIU3 PEKUMOB C YUETOM
MPUHATHIX MEPOIPUITHI MO CHUXKEHHUIO MOTEPh
MOIIHOCTH U 3JIEKTPOIHEPTUH; 3aAKITIOYEHHUE IO
pabore.

Ilepeyensb rpaguyeckoro marepuaja

(c TOYHBIM yKa3aHHEM 00s3aTeIbHBIX YePTexkeH)

CxeMa uccnenyeMoil IoJCTaHIUH .

KoHcyabTaHThI 10 pa3iesaM BbIIIYCKHOH KBATH(UKANMOHHON padoThI

(c yka3aHHeM pa3/esioB)

Paznen KoncyabTant
DuHaHCOBBIM MEHEIPKMEHT, Houent JI.A. KopuryHoBa
pecypcorhHeKTHBHOCTD U
pecypcocOepexeHme
ConuanbHas oTBeTCTBEHHOCTh | Jlonient M.O. I'ycenpHuKOB
JlaTa BplIa4u 3aJaHUA HA BbINOJHEHHE BbINYCKHOM
KBAJIM(PUKALMOHHOM padoThI 110 JTMHEHHOMY IpaguKy
3ananue BbIIaJI PYKOBOAUTE/Ib:
JokHoCcTH [5(0] Yu4eHnas creneHb, Iloanucs Hara
3BaHHE
JlouieHT Kadeapbl
" K..M.H.,
DIEKTPUUECKUX CETEU U E.O. Kynemosa OLCHT
AJIEKTPOTEXHUKHU ot
3anaHue NPUHSAJ K MCIIOJHEHUIO CTY/ICHT:
I'pynna ()7 (0] Moanucey Jara
3-5A2I'Cl Jlonoxa Buranuit BukropoBuu




MunucrepcrBo o0pazoBanusi 1 Hayku Poccuiickoii @enepannu
(benepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE yUPEkKACHUE

BBICILICTO 00pa30BaHHs _
«HAHUOHAJIBHBIU UCCJIEJOBATEJbCKUHU

TOMCKHUM MIOJJATEXHUYECKA YHUBEPCUTET»

HNuctutyr Ua30

Hanpasnenue noaroropku 13.03.02 D1eKTpOIHEPreTUKA U 3IEKTPOTEXHUKA
YpoBeHb 00pazoBaHus OakaaBpuaT

Kadenpa DiekTpuueckue ceTr v 3JIEeKTPOTEXHHUKA

[Tepron BBITIOTHEHUS

BecenHuti cemectp 2015/2016 yuebHOro rona

dopma npeacTaBieHus padOTHI:

bakanaBpckasi BeITyCKHast KBaTM(UKAIIMOHHAast paboTa

KAJIEHJAPHBINA PEUTUHI -TLJIAH
BbINIOJIHEHH S BBINYCKHOM KBAJITH(UKANMOHHOH PadoThI

CpoK cl1au¥l CTYICHTOM BBITTOJIHEHHOW PabOTHI:

Jlara Ha3Banue pa3nena/ MakcnMaJIbHBIH
KOHTPOJIs BUJ padoThl 0aJ1a paszaena
06.03.2016 | O6wue ceeoenuss o TawmaconrbCkom MecCmopodcoeHuu (AHAIU3 10

Jumepamypsvl, OnuUcaHue obvekma, yeiu u NOCMAHOBKA 3a0ay
uccnedosanus
20.03.2016 | Pacuém u ananus pexcuma MaKkCuMAaibHbiX HaA2py30K 5)
23.03.2016 | Pacuém u ananus pexcuma MUHUMAIbHBIX HA2PY30K 5)
03.04.2016 | Pacuém u ananus nocneasapuiiHblx pejicumos 5
24.04.2016 | Ananuz u 6vlOOp Meponpusmuil NO  CHUINCEHUI0 NOmepb 15
MOWHOCMU U INEKMPOIHEPSUL
08.05.2016 | Ananuz pescumos ¢ Y4émom NPUHAMBIX MePONPUSMULL NO 20
CHUDICEHUI0 NOMEPb MOWHOCMU U SNEKMPOIHEPSUL
15.05.2016 | @Qunancoswiti  meneOxncmenm, — pecypcodgpgpexmusHocms U 20
pecypcocbepesicenue
22.05.2016 | Coyuanvuas omeemcmeeHHOCb 20
CocraBul IpenoiaBaTelib:
JoskHocTH [5(0] Yu4eHnas creneHb, Moanuch Jlata
3BaHHUE
HoueHt E.O Kynemosa. Kh M,
JIOTIEHT
COI'JIACOBAHO:
M. o. 3aB. kadeapoii DdPUO YuyeHas cTeneHb, Hoanucn JlaTa
3BaHHE
DIIEKTPUYECKUX CETEN U A.B. TTpoxopos —_—
DIIEKTPOTEXHUKHU




3AJJAHUE JIJISI PA3JIEJIA
«COILIUAJILHASI OTBETCTBEHHOCTb»

CTyneHry:
'pynna DPUO
3-5A21Cl1 Jlonoxa Buranuio BukropoBuuy
HucruryT JHepreTHYecKuii Kadenpa DJeKTPHYECKUEe CeTH 1
ICKTPOTEXHUKA
Yposenn 00pasoBanust BaKanaBpHaT Hanpasienne/cnenuanbHOCTh 13.03.02
DNeKTpOIHEPreTUKA U
AJIEKTPOTEXHUKA
I/ICXOHHLIC AAaHHBbIE K pa3aenry «COIII/Ia.TIbHaﬂ OTBETCTBEHHOCTDb) .
1. Onucanue pabouezo mecma (paboueti Hpe TIMETOM HCCIIEIOBAHUS SIBJIAETCS
S0HbL MEXHOI02UNECKO20 NpoYeccd, Mexanuteckozo | yoncrapuus "PyqHudHas".
000py008anus) Ha npeomen 603HUKHOBEHUSL:
. — BpEIHBIC IIPOSIBIICHUS (cunbHBIE
—  8peoHbIX nposereHuli hakmopos 6
npou3BOACMBEenHOI Cpedbl QJICKTPOMAaruauTHLIC I10JI4, , BHOpalus,

(Memeoycnogus, epeonvie geujecmsa,
oceewyjenue, Wymbsl, subpayu,
INeKMPOMASHUMHbBLE NOJIA, UOHUSUPYIOUWjUE
usyyens)

—  ONACHYIX NPOABNEHUL PAKMOPO8
npoU3800CMEEHHO CPeObl(MEXAHUYECKOT
nPpUpoObl, MepMULEcKo2o Xapakmepd,
9NEKMPUUECKOTU, NOACAPHOU U 83PbIGHOU
npupoowvt)

—  He2amugHo20 6030eUCMEUs Ha OKPYHCATOWYIO
npUpoOHyIo
cpedy (ammocghepy, euopocgepy, umocgepy)

—  Upe3BLINAUHBIX CUMYayull (MEXHOZEHHOZO,
CMUXUTIHO20, IKOTO2UHECKO20 U COYUATLHO2O
xapaxmepa)

HOBBILIEHHBIN YPOBEHD LIIyMa Ha paboyeM MecCTE;;
— OMAacHble MPOsIBIEHUS (ONacHbIE YPOBHU

HaIIPSOKEHUS B DJIEKTPUYECKUX LIEMAX, 3aMbIKAaHHE

KOTOPBIX MOJKET INPOMTH Yepe3 TEIO 4YEJIOBEKA;

HaJln4yue arpecCUBHBIX u
JIETKOBOCILIAMEHSFOIIHUXCSI KHUJIKOCTEN).
Bo3moxHOCT BOCIUIAMEHEHUS
TpaHc(hOPMATOPHOTO macia (umanuToBOM
YCTaHOBKH).

— HeratuBHoe Bo3elicTBHE HA OKPYKAIOILYIO
NPUPOAHYI0  cpely  (HEeraTMBHOE  BIIUSTHUE

JJIEKTPOMAarHUTHBIX IIOJIEN HAa OPraHU3M YE€JIOBEKa,
rubeny MNTULl HAa JIMHUAX DJJEKTponepenad U B
OTKDBITBIX  PAaCHpPENENIUTENbHBIX  YCTPOMCTBAaX
TTOICTaHITUH ). B MpOoLECCe IKCILTyaTalluu
IJIEKTPOYCTaHOBOK BO3MOXKHO 3arpsi3HEHUE
OKpY’Karollel cpebl BpeIHBIMH BEIIECTBAMU. JTO
MOXET OBbITb: 3JIEKTPOJIUT, TpPaHCHOPMATOPHOE
Macio U Jpyrue He(TenpoayKThl, OBITOBBIE
OTXOJIbl U JPYTUE BPEIHBIE BELLIECTBA.

— Ype3BblUaliHble CUTYyallUU: MOKap, B3pBHIB,
CTUXUiIHOe OencTBue (yparaH, 3eMJETpPSCEHHE U
T.J. ).

2. 3nakomecmeo u omoop 3aKOHOOAMENbHBIX U
HOPMAMUBHBIX OOKYMEHMO8 O Teme

CHulI 3.05.06-85,
I'OCT 12.0.003-74,
CanlluH 2.2.2/2.4.1340-03

IlepeyeHnb BONPOCOB, MO/JIEKANIMX HCCIEI0BAHUIO, TPOEKTHPOBAHMIO M Pa3padoTKe:

1. Ananus evlsienerHbx 8peOHbIX PaKmopos

npoexmupyemou npou3800CmMEEeHHOU cpeobl 8

credyroueli noc1e008amenbHOCU:

—  @usuxo-xumuieckas npupooa 8peoHocmu, eé
C853b C pazpabamvi8aemMoi memou,

— Oeticmesue (hakmopa Ha Op2aHU3M 4el08eKd,

—  npugeoenue 0OnYCmMUMbIX HOPpM ¢ He0OX00UMO

Bubpauust  npuBoautr K
paboTocmnocoOHOCTH u
«BHOpAIMOHHOI 00JIE3HNY.

[lym co3maer 3HAYUTENBHYIO HArpy3Ky Ha
HEPBHYIO CHCTEMY 4eJIOBEKa, OKa3biBas Ha HEro
MICUXOJIOTHYECKOE BO3/ICHCTBHE.

YMCHBIICHUTO
IMOABJICHHUIO




DA3MEPHOCbIO (CO CCHLIKOT HA
COOMEemcmeyouwull HOPMAMUEBHO-MEXHUYECKULL
OOKYMeHm);

npeonazaemvie cpedCmsea 3auunmsl

(CHauana KONNeKMUBHOU3AUUMbL, 3aTeM —
UHOUBUOYAIbHBIE 3AUUMHbIE CPeOCmEa)

[Tpu BO3ICUCTBUH IIOCTOSIHHOTO
9JICKTPOMArHUTHOTO TMOJs Ha paboyero, co
BpeMeHeM OyneT  HaOMoaaTbCsl  HapyIICHUE
CepACYHO-COCYJIUCTOTO pPUTMAa H  3aMEIJICHUE

4acTOThl OHEHMsI cepAlla, H3MEHEHHUS COoCTaBa
KpPOBH.
[loBpleHHast  TeMIleparypa BO3ayxXa Ha

paboyeM MecTe TPHUBOJUT K YTOMIIIEMOCTH,
TOJIOBOKPYKEHHUIO, CHUKEHUSI KOHLICHTPALUY.

2. AHanu3 6vIAGIEHHBIX ONACHLIX (PAKMopPos
nPOEKMUPYemotl npou3ee0EéHHOU cpeobl &
caedyrowell nocie008amelbHOCmU

MexanuuecKue onacHoCmu (UCMOYHUKL,
cpedcmaea 3auumel;

mepmMuiecKue OnacHoCmu (UCHOYHUKU,
cpedcmea 3auumaol);

INEKMPOOE30NACHOCIb (8 M. Y. CIAMUYECKoe
INEKMPUYECNBO, MOTHUCIAWUMA— UCTHOYHUKU,
cpeocmea 3auumut);
HOXCAPOB3PbLIBOOE30NACHOCHb (NPUYUHDL,
npoghurakmuuecKue Meponpusmus, nepeuyHbie
cpeocmea nolcapomyuieHus)

- OnexTpobe3omacHOCTs  (TpaHchOpMaTOpHI,
TOKOBEJYIIIHE 4acTu, u Ipyroe
anekTpoobopynoBanue). CpencrBa  3alUThl  —
JMRJICKTPUYECKUE TePUaTKU, PE3UNHOBBIE KOBPHKH,
yKazaTelu HaIpsHKCHUS, JIDJICKTPUIECKUE
rajombl U T.1.

— [ToxapoB3pbIBOOE30MaCHOCTh  (BO3rOpaHue
U B3pBIB Macia B TpaHchopmartopax). Cpencrsa
3alIUTBl  — OTHETYNIWTEIH, IeCOK, BOWIIOK,
HIOYKapHBIE TONOPHI, BEAPa U T. 1.

3. Oxpana oxpyosicaroweii cpeovl:

3auuma cenumeOHol 30Hbl

aHAU3 8030€licmeust 00beKma Ha ammocpepy
(8b16pocul);

ananusz 8o3oeticmsus 00vekma Ha euopocgepy
(copocuvl);

aHanu3z 8o30eticmsus 00veKkma Ha aumocgepy
(omxo0wt);

paspabomams pewenus no 06ecneueHuIo
IKOI02UYECKOU HE30NACHOCIU CO CCLIKAMU HA
HT][ no oxpane oxpysicaioweii cpeobi.

[ToncraHimm B HOPMAJIbHOM  PEKUME
JKCITyaTalluu Ci1a0o0 3arps3HSIOT OKPYKAIOIIYIO
IIPUPOJHYIO CPENy.

Hau6onee cymectBenno IIC BaustoT Ha

opHuTo(dayny. Hapymenuu YCTOMYMBOCTH
MOBEPXHOCTHOI'O  CJIOSi  MOYBBI B TYHJPE,
JIECOTYH/IpPE, TOJYNYCTBIHSIX, TOPHBIX paloHax,

Pa3BUTHA 3PO3UMOHHBLIX W OIIOJ3HCBBIX ITPOLCCCOB,
OrpaHu4CHUs HCIIOJb30BaHHA 3€MIJIM B OXpaHHOfI
30HC.

4. 3awuma 6 upe38bIYAIHbLIX CUMYAYUSIX.

nepeuens 603modcHvix YC na ob6vexme;
evi00p nHaubonee munuunou 4C;
Ppazpaboma npegeHmueHbIX Mep no
npedynpesicoenuro 4C;

paspaboma mep no NOGLIUEHUIO
yemotyugsocmu oovekma x dannou 4YC;
paspabomxa oelicmauil 8 pe3yibmame
sosnukuel 9C u mep no auxeudayuu eé
nocneocmauti

[Tpu aBapuyM HA OJICTAHIIUN BO3MOKHBI:

— Bo3HukHOBeHUE noxapa;

— B3spoIB Tpancdopmaropa;

— TlopaxeHue 3IeKTPUIECKUM TOKOM.

— CruxuiiHoe Oencreue (yparaH,
3aMJIETPSICEHHUE).

[Ipu  aBapusAx  JOKHBI  OTKIIIOYAThCA
QJIEMEHTHI  AJIEKTPOCHAOKEHHST BO M30EKaHHE
HNOJIOMKM M PAcCTpOCTBa TEXHOJIOIMYECKOTO
00opyI0BaHUS.

5.1lpasogvle u

OpcaHUu3ayuUOHHbLE 680Nnpocol

obecneuenus 6e30NACHOCMU:

cneyuanvivie (XapakmepHole 05
npoekmupyemou paboueli301vl) npasosvie
HOPMbL MPY006020 3aKOHOOAMENbCMEA,

CHullI 3.05.06-85, 'OCT 12.0.003-74,
CanlluH 2.2.2/2.4.1340-03

Ilepeyennb rpaguyeckoro marepuaJja:




\ JlaTa BpI1a4u 3aJaHus U1 pa3/iesia no JuHeHomy rpadguky

3ananue BbIIAJ KOHCYJbTAHT:

J0KHOCTD [(5(0] Yuenas creneHb, Moanucey Jata
3BaHHe
JloeHt I'ycenbuukoB M.O. K.T.H, JOIICHT
3aua}me NPUHAJT K HCIOJHCHUIO CTYACHT:
I'pynna DPUO Hoanuch Jara
3-5A2I'Cl Jlonnoxa Buranuii Bukroposuu




_ 3AAHME JJISl PA3JIEJIA
«@UHAHCOBBIII MEHEJUKMEHT, PECYPCOY®®EKTUBHOCTD U

PECYPCOCBEPEXEHUE)
Crygnenry:
I'pynna DPUO
3-5A21Cl1 Jlonoxa Buranuto BukropoBuuy
HuceTutyT JHepreTu4yecKui Kadenpa DJIeKTpUYecKHEe CeTH U
ICKTPOTEXHUKA
Yposenn 00pasoBanust BaKanaBpHaT Hanpasienne 13.03.02

AJIEKTPOTEXHUKA

Hcxoanble naHHble K pa3jey « PMHAHCOBBI MeHeI:KMEHT, pecypcod(pGpeKTHBHOCTH U
pecypcocOepeskeHHne»:

1.

Cmoumocms  pecypcos Hayynozo uccredosanus (HH):
MaAMepuUanbHO-MeXHUYECKUX, IHEPLEMUUECKUX, PUHAHCOBDIX,
UHOPMAYUOHHBIX U HENI0BEYECKUX

- CIMOUMOCb MAMePUanos u 060pyO06anus;
- K8anuuKayus UCHOTHUMenRell;
- mpyooémKocms pabomel.

Hopmbl u nopmamugel pacxodosanust pecypcos

Hopmwr amopmuzayuu

HC}’IOJleyeMaﬂ cucmema HGJZ02005]ZOJfC€HI/I}l, cmaeku
Hajloeoe, omunﬂeHmZ, OMCKOHmup06‘aHMﬂ u erdumoeaﬂuﬂ

- OMYUCAEHUsL 8 COYUATbHBIE POHObL,

-naama 3a 1 kBm*y ;

-HOPMAMUBHbIU KOIPDUYUEHM IKOHOMUYECKOU
agppexmusnocmu

Hepeqeﬂb BOIIPOCOB, NOMJICKAIUX UCCITEA0BAHUIO, IPOCKTUPOBAHUIO U pa3p360TKe:

1 Oyenxa xommepueckozo nomenyuana, nepcneKmMueHOCHU u
anvmepramug nposedenus HU
2 @opmuposanue niana u zpagura paspabomku u eneopenus| — -NIAHUPOBAHUE BLINOIHEHUS NPOEKMA
upP
3 Cocmasnenue 6r00xcema undicenepnozo npoexma (UI1) - pacyém 3ampam Ha NPoOeKMuposaHue,
onpedeseHue CMoOUMOCMU POEKMa;
-pacyém KanumaseHsIx 8a0xceHul U
SKCMAYaMAYUOHHbIX U30epHeK
4 Oyenxa pecypchoii, punancosoil, coyuanrbrot, 610024cemnoil| - MEXHUKO-3KOHOMUYECKoe conocmassneHue

apppexmusnocmu UP u nomenyuanbHulx puckog

8apPUAHMO8 YCMAHOBKU MPAHCHOPMAMOpPO8
paszau4Hol moujHocmu

ITepedens rpauyuecKoro MaTepuasa (c MouHbIM YKA3aHuem 005A3amenbHbIX Yepmedicell):

1.I'paghux evinonnenus npoexmmuvix pabom

\ JlaTa BbIIa4M 3alaHUsA JJIA pa3/ienia o JHHEHHOMY rpauky \

33}13HI/I€ BbI1AJ KOHCYJbTAHT:

JoskHOCTH [27(0] Yuenas crenenb, IToanucn Jara
3BaHHUC
Jouent Kopurynosa JIngus K.T.H., JOLIEHT
AdanacpeBHa
3a11aH1/1e NMPUHHAJT K HCITIOJTHEHUIO CTYACHT:
I'pynna DUO Moamuce Jara
3-5A2I'Cl Jlonoxa Buranuii Buktopouu

DEeKTPOIHEPreTHKA U




PesyabTaTnl 00yyeHus

npogeccuoHabHbIe H 00IEKYJIbTYPHbIE KOMIIETEHIIUNU

10 OCHOBHOIM OﬁpaSOBaTeHLHOﬁ nmporpaMmme nmoaAroToBKu 6aKaﬂaBp0B

13.03.02 «DyeKTpo3HEePreTUKa U JIeKTPOTEXHUKA,
npopuib «IJIeKTPOIHEPreTuYeCKue CUCTEMbI U CeTH»

Koz Pesynbrat 00yueHust Tpedopanus ®TOC,
pe3yib- KPUTEPHEB W/WIN
Tara 3aMHTEPECOBAHHBIX CTOPOH
Ilpogpeccuonanvuvie
Tpedosanms ®PI'OC (OK-1, OK-
ITpuMeHATh COOTBETCTBYIOIINE TyMaHUTapHbIE, CONNAILHO- g’ OKC_:%%K_A"S O”Hé( 2, O:Il__l JI_< i
9KOHOMHYECKHE, MaTEeMaTHIECKHE, ECTECTBEHHO-HAYIHBIC K) 'me ui 5 AyH%Il,J S (n (1'13’
P1 WH)KCHEPHBIC 3HAHMS, KOMIIBIOTEPHBIC TEXHOJIOTHH IS purep ., R
peleHus 3a/1ad pacueTa U aHaJIHu3a IEKTPOIHEPreTHIECKUX COTTIACOBANHAIH ¢
. TpeOOBaHUSIMHU
CHCTEM U JJIEKTPUYECKHUX CETEH. MEAIYHADOJHBIX  CTAHAAPTOB
EUR-ACE u FEANI
Tpeboanuss PI'OC (OIIK-1,
OIIK-2, OIIK-3), CDIO
Ymers (hopMynmpoBath azau B obnactu Syllabus (2.1), Kpurepuii 5
P2 DJEKTPOIHEPrETHHECKUX CHCTEM M CETeH, aHATM3MOBATh M | \1ron (1. 1.2), cornacoBanbiii
pelaTh UX C WCIOJIB30BAHMEM BCEX TPEOYEMBIX M JIOCTYITHBIX c e SC—
PECypeos. MEKAYHAPOIHBIX  CTaHAAPTOB
EUR-ACE u FEANI
Tpedosanus ®I'OC (OK-3, TIK-
3, [1K-4, I1K-9), CDIO Syllabus
(4.4), Kpurepumit 5 AHOP
P3 YMeTh MPOEKTHPOBATH 3JIEKTPOIHEPTETHUCCKHE CHCTEMBI U (. 13),  cornacoBambiii ¢
JNEKTPUUECKHUE CETH.
TpeOOBaHUSIMHU
MEXAYHapOAHBIX  CTaHAapTOB
EUR-ACE u FEANI
Tpeboanuss PI'OC (OIIK-2,
YMeTh  mIaHMpOBaTH M OpPOBOAMTH  HeobOxoaumbie | OINK-3, TIK-1, TIK-2, TIK-5,
SKCIIEPUMEHTATIbHBIC HCCICI0OBaHUS, CBSI3aHHBIC c | [IK-12, TIK-14, TIK-15), CDIO
P4 ompeJieNieHueM MapaMeTpoB, xapaktepuctuk u cocrosinust | Syllabus (2.2), Kpurepmii 5
AMEeKTPOOOOPYIOBaHUs, OOBEKTOB dnekTpmueckux cereid | AUOP (m. 1.4), cormacoBaHHBIH
SHEProcucTeM, a TaKKe OJHEProCHCTeMBl B IEIIOM, | C TpeOOBaHUSIMHU
MHTEPIIPETUPOBATH JaHHbIC U JIETIaTh BHIBOIBI. MEXAYHAPOIHBIX  CTaHAAPTOB
EUR-ACE u FEANI
TpeboBanus DrOC (OIIK-2,
IK-11, TK-13, TIK-18), CDIO
[MpumeHnsTH _COBpEMEHHEIC ~ METOXbl M MHCTPYMEHTHI Syllabus (4.5), Kpurepuii 5
Ps TPAKTHYECKOH HMHKCHEPHOH JIeATENLHOCTH NPH PEICHUH | 1o (1. 1.5), cornacopanHii
3amady B objactu _ OMEKTPOOHEPTETHIECKNX  CHCTEM  H | S SS—
PJICKTPIACCIIX CETCH. MEXAYHapOAHBIX  CTaHAapTOB
EUR-ACE u FEANI
HmeTs mpakTHuecKue 3HAHMS NPUHLUIOB M TEXHOJOTMH Tpebosanns OI'OC (TTK-4, TTK-
JJIEKTPOIHEPTETUIECKON oTpaciu, CBSI3aHHBIX ¢ | 3 HK-6, TIK-7, TIK-8 IIK-9,
ocoGenHocTbi0  TpoGiem,  oGwektoB  uw  ugos | [K-16, IIK-17), CDIO Syllabus
P6 npoeccHoHanbHOI AesTenbHoCTH podus norotosky na | (4.0),  Kpurepuii 5 AHOP
NPEONPUATHIX M B OPraHM3alUsIX — [OTCHIIHAIbHBIX (m.1.5),  cormacoaHHpi ¢
paGoToaaTesix. TpeOOBaHMSAMU MEXKTYHAPOIHBIX
cragmaproB EUR-ACE u FEANI
Yuusepcanvnuie
TpeboBanust ®I'OC (ITK-20,
Hcnonb3oBaTh 3HaHMs B obmacth  MeHemkmenrta s | ITK-19, TIK-21), CDIO Syllabus
P7 yIpaBIICHUs] KOMIUICKCHOH MHXEHepHO# nesTensHocThiO B | (4.3, 4.7, 4.8), Kpurepuit 5

00J1aCTH 3JTEKTPOIHEPTETUIECKUX CUCTEM.

AHOP (m. 2.1), cormacoBaHHBII
c TpeOOBaHUIMH




Kon Tpebosanus OI'OC,
PesynbraT 00yueHust
pe3yiib- KPUTEPHUEB H/HITH
TaTa 3aMHTEPECOBAHHBIX CTOPOH
MEKIYHAPOAHBIX  CTaHAAPTOB
EUR-ACE u FEANI
Tpeboanuss DPI'OC (OK-5,
Hcnonbs30BaTh HABBIKM YCTHOM, muchMeHHoi peun, B tom | OIIK-1, TIK-2), CDIO Syllabus
YHCIIe HA HHOCTPAHHOM sI3bIKe, KOMITbIoTepHbIe Texuooruu | (3.2, 4.7), Kpurepuit 5 ANIOP
P8 JUIST KOMMYHUKAIUK, MPE3EHTAIlUN, COCTABIIEHUSI OTYeTOB U | (1.  2.2), COTJIACOBaHHBIA C
obMeHa  TexHMYeckod  uHpopmamuell B 00macTH | TpeGoBaHHAMH
AIIEKTPUUECKHUX CETEH IHEPrOCUCTEM. MEXKIYHAPOJHBIX  CTaHIAPTOB
EUR-ACE u FEANI
TpeboBanus DPI'OC  (OK-6),
CDIO Syllabus (3.1), Kputepwuii
D¢ddexTuBHO pabOTATh UHIUBUAYATHHO U B KA4EeCTBE YiCHA | 5 ANOP (m. 2.3),
P9 WK JHIepa KOMaHIbl, B TOM YHCIEe MEXIUCIHUILIMHAPHOM, | COrTacoBaHHBIN c
B 00JIACTH 3JIEKTPOIHEPTETUIECKUX CUCTEM H CETEH. TpeOOBaHUSIMHU
MEXIYHapOJHBIX  CTaHIApTOB
EUR-ACE u FEANI
Tpedosanus ®I'OC (OK-1, OK-
2, OK-5, OK-6), CDIO Syllabus
TTposBIATh JUYHYK OTBETCTBEHHOCTh W NpuBepikeHHOCTH | (2.5), Kpurepmit 5 AUOP (mw.
P10 HOpMaM MpPOQGECCHOHATIBHON ASTHKM W HOpMaMm BenacHus | 2.4), COTIJIaCOBAHHBIN c
KOMIUICKCHON MH)KCHEPHOH eATSITBHOCTH. TpeOOBaHUSIMHU
MEKIYHAPOJHBIX  CTaHIAPTOB
EUR-ACE u FEANI
Tpebosanus ®I'OC (OK-4, OK-
8, OK-9, TIK-3, I1K-4, T1K-10),
OcyImecTBISsITE KOMIUICKCHYIO HHXKCHEPHYIO ACATENBHOCTH B | CDIO Syllabus (4.1), Kputepuit
00MaCTH 3MEKTPOIHEPTETUYECKHX CHUCTEM U CeTel ¢ ydeToM | § AUOP (. 2.5),
P11 | npaBoBbIx ¥ KyJbTYpHBIX acmeKTOB, BOIPOCOB OXPAHbI COITACOBAHHLI c
37I0pOBbS U OE30IIACHOCTH YKU3HEICATEIILHOCTH. TpeBOBAHHAMH
MEXIYHAPOAHBIX  CTaHIApPTOB
EUR-ACE u FEANI
Tpedosauuss PI'OC (OK-7, OK-8),
BuITh 3aMHTEpPeCOBaHHBIM B HenpepbiBHoM 00ydenun u | CDIO Syllabus (2.6), Kpurepuit 5
P12 COBEPIIIEHCTBOBAaHNM CBOMX 3HAaHWI M kadecTB B obmactu | AMOP (m. 1.4), cormacoBaHHBIA €

QJICKTPOIHCPTCTUICCKUX CUCTEM U CeTei.

TpeOOBAaHIAMI ~ MEKITYHAPOIHBIX
craniaptoB EUR-ACE u FEANI
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Pedepar

Brinmycknas kBanugukannonHas padota 92 c., 3 pucyHkoB , 32 tabmnwi, 18
UCTOYHUK, / TIPUIIOKECHUH.

KitoueBbie cioBa: pacuer W aHalu3 PEKUMOB, MECTOPOXKICHUE PY/IbI,
BO3JIyIIIHAS JIMHUS, TOACTAHIIMS, TpaHCc(hopmaTop.

OOBeKTOM HCCleIOBaHMs SBIISIETCS CXeMa dJIeKTpudeckon cetet 35/6 kB
TamTarojibCKOro MECTOPOKACHUS PY/IbI.

WcxXonHBIMU JTaHHBIMU IS BBIMOJTHEHUS Pa0OTHI SBIISIIOTCSA: CXeMa
ANEKTPUUYECKOUN CETH MOACTaHIuU «PyaHUYHAs», TapaMeTpbl 000pyI0BaHHUS.

Ilenbs paGoThl — pa3paboTKa MEPOMPHUSATUN MO MOBBIMICHUIO HAJICKHOCTU
BHEIITHETO 3JIEKTPOCHA0KEHUS MOACTAHIINK «PyaHIYHAsS.

BrinmyckHas kBanudukanoHHas pa0oTa BBINOJHEHA B TEKCTOBOM
penakrope Microsoft Office Word XP u npezacraieHa Ha qucke (B KOHBEpPTE Ha

000poTe OOJIOKKH).
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TepMuHbI U onpeaeIeHUs

(BJI) Bo3ayiiHas JuHHS dJEKTponepeaadri— yCTPOMCTBO I Iepeiadu
ANIEKTPOSHEPTUH IO MPOBOAAM, pPACIHOJIOKEHHBIM Ha OTKPBITOM BO3AyXE U
MPUKPEIUICHHBIM MPHU TMOMOIIM H30JIUPYIOIIUX KOHCTPYKIMH U apMarypsl K
OrnopaM, HECYIIMM KOHCTPYKLHMSM, KPOHIITEHMHAM M CTOMKaM Ha HMHKEHEPHBIX
COOPY’KEHHUAX (MOCTax, MyTENPOBOAAX U T. II.).

(BC) DmueprocucrteMa— 3TO TEXHUYECKUUA OOBEKT, BKIHOYAIOIIHMA
AIEKTPOCTAHLMU, MPUEMHUKH SJIEKTPUUYECKONM DHEPIrUU U BIEKTPUUYECKUE CETH,
KOTOPBIE COETMHEHBI MEX Ty COOO0M U CBSI3aHbI OOIIHOCTHIO PEXUMA.

(ITC) IMoacTtanuusa— >JIEKTPOYCTAHOBKA, MpeIHAa3HAYCHHAs JIsl TIpUeMa,
npeoOpa3oBaHusl M PACIPEACNCHUS 3JIEKTPUUYECKOM HHEPruH, COCTOosIas H3
TpaHC(OPMATOPOB WM JPYrMX MpeoOpazoBaresieil AIEKTPUUECKOW SHEPIUH,
YCTPOMCTB YIPABJICHHUS, PACIIPEACIIUTEIBHBIX U BCIIOMOTaTENIbHBIX YCTPOUCTB.

Tpancpopmarop — 3TO CTAaTUYECKOE HSIEKTPOMArHUTHOE YCTPOMCTBO,
uMerollee /1B MU 0ojee HMHIYKTUBHO CBSI3aHHBIX OOMOTOK Ha KaKOM-JIHOO
MarHUTONPOBOJE M NPEIHA3HAYEHHOE [JJs MpeoOpa3oBaHHsl TOCPEICTBOM
AIEKTPOMArHUTHON MHIAYKIMU OJHOW WJIM HECKOJIBKHX CHCTEM NEPEMEHHOTO TOKa
B OJHY WJIM HECKOJIbKO JIPYTMX CHCTEM IEPEMEHHOro TOoka 0e3 H3MEHEHUs
YacCTOThI CUCTEMBI IEPEMEHHOTO TOKA.

(PITH)PerynupoBanue mnojJ Harpy3kod — YCTPOMCTBO pEryJIMpOBAHUS
HampspKeHus:  TpaHcdopmaropa, U3MEHSET YHUCJIO BUTKOB  OOMOTKHU
TpaHcopmatopa. [lpumensiercs ans mNOAAEPKAHUS HOPMAJIBHOIO  YPOBHS

HaIpsHKEHUS y IOTpeOUuTenel 3JIeKTPOIHEPTUH.
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Beenenue

DNEeKTpOod’HEepreTuka —OJHA M3 BaXHEHIIMX oTpaciell MH(PpacTpyKTYyph
Jr000W CTpaHbl, 3aHMMAIOIIASICS BBIPAOOTKOM, TPAHCIIOPTUPOBKOM, a Takke
pacrpeielieHueM MEKy MOTPEOUTENIMU JIEKTPUUECKOIM SHEPTUH.

DJIEKTPOIHEPreTUKa SIBISIETCS OCHOBOM MPAaBUJIBHOTO, HOPMAaJIbHOIO
(GYHKIIMOHUPOBAHUS BCEX OTpaciied SKOHOMHKH TOCYAapCTBa, HAYMHAS C
CEJIbCKOTO XO3SIIICTBA, M 3aKaHuuMBas MpuOOpo- U pakerocTpoeHuem. Ot eé
COCTOSIHUA M paOOThI 3aBUCHUT MOJI0KEHHE CTPAHbl HA MUPOBOM PBIHKE Pa3IMYHbIX
oTpacieil, PKOHOMHYECKUH TMOABEM CTpaHbl, TOCHOJICTBO B TEX WM HHBIX
OTpaciiiX MPOMBIIIJIEHHOIO CEKTOpa SKOHOMHUKH, OOOPOHHO-IIPOMBIIIIIEHHOIO
KOMILJIEKCA, MEIMLUMHBI W Tak Jjajnee. B  KOHIlE KOHIIOB, YPOBEHb
AJIEKTPOIHEPTETUKHU OINPENEISAET YPOBEHb XU3HHM HAcelleHHus rpaxnaad. I[loatomy
COCTABJISIFOLIME 3JIEKTPOIHEPIETUUECKOIO0 KOMILIEKCA JOJDKHBI HAaXOAUTHCS B
JOJDKHOM ~ COCTOSIHMM. Bce 3reMeHTbl cHCTeMbl (PYHKIMOHAIBHO —CBS3aHbI
€IMHCTBOM TI€Hepaluy, Nepeladl U MoTpedsieHus 3JeKTpuueckoi sHepruu. [lpu
pacu€rax M aHaJIM3€ PEKUMOB AJIEKTPHUUECKUX CUCTEM MPUHUMAETCS BO BHUMAaHUE
TO, YTO OHU JIOJIKHBI OTBEYATH OMPECIEHHBIM TPEOOBAHUSIM.

XapaKTEepUCTUKN YCTAHOBUBIIUXCA PEKUMOB DBIECKTPUUYECKUX CUCTEM
ONPENEIATCA HECKOJBKMMH TOKAa3aTeIsIMH. DTO M TE€HEPUPYEMash MOIIHOCTb,
MOIIIHOCTh, TIOMyYE€HHAas MOTPEOUTENSIMU, OTO U 3arpyKEHHOCTh JIMHUH,

TpaHC(HOPMATOPOB, & TAKKE CXEMbI COETUHEHUH AIIEKTPUUECKUX CETEU U T.JI.
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Ha Bcex cragusax NPOEKTHUPOBAHMS W IKCIULYyaTallUM CETEH IPUXOIAUTCS
BBINIOJIHATh PAcy€Thl PEXUMOB HX padoTel. Llenp pacuéra — 3TO mpoBepka
BBIIIOJIHEHHSI TEXHUYECKHUX YCIOBUN HCCIEAYEMOM CETH, T.€. CPAaBHEHHE TOKOB
(MIOTOKOB MOIIHOCTH) B BETBSIX M HAalpPSHKEHUH B y3JaX C JIONYyCTHMBIMH
(HOpMUPOBaHHBIMHM) 3HAYEHUSAMHU. DPPEKTUBHOCTH PaOOTHI IHEPrOCUCTEMBI
XapaKTEpU3yIOT 3HAYCHHs IOTEPh AKTMBHOM M PEAKTUBHOM MOIIHOCTEM B
paccMaTpuBaeMBIX peKMMax pabOThI, a TAKKE 3HAYCHUS MOTEPh AIEKTPOIHEPTUU
3a rog. Ha ocHOBaHMM pPacdy€ToB pPEKUMOB DJIEKTPUUYECKON CETHU IPOBEPSIETCS
JONYCTUMOCTh ITapaMETPOB PEXKUMA JUIsI OTIACIBHBIX JJIEMEHTOB JJIEKTPOCETH,
BBIOMPAIOTCS YCTABKU PEJICUHOM 3aILUThI, yCTPOUCTB ABTOMATHKH U T.II.

[lepenaya »SNEKTPOPHEPIMH OT DJIEKTPOCTAHUUN 10 HoTpeduTenen
HEBO3MOKHA 0€3 MOTeph MOIMIHOCTU. Tak, MpU TPaAaHCHOPTUPOBKE JEKTPOIHEPTUU
e€ 4YacTb pacxXoJyeTcsi Ha HarpeB IPOBOJHUKOB, HAa COOCTBEHHbBIEC HY Kb
MOJICTAHIIMH, HA XOJIOCTON X0 TpaHC(HOPMATOPOB U T.1.

Llenpt0 aHHON BBIMYCKHOW KBaJU(UKALMOHHOM paOOThl SABISETCS
MOJCIIMPOBAaHUE W AHAJIU3 PEKUMOB NOJACTaHIMHM «PynHHYHAs», a Takke

pa3paboTKa MEPONPUATHI IO CHIKEHUIO MOTEPh AJIEKTPOIHEPTIUH.
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1 O6mme cBeeHus 0 TalmITaroabCKOM MeCTOPOXKIEHNH

1.1 Kparkas ucropusi pa3BuTHs PyJHHKA

Tamraronbckoe pynoynpaBiieHHE Ha JIaHHBIH MOMEHT BXOJUT B COCTaB
OAO «EBpaspyna», TamraroibCckoe MECTOPOXKJIEHWE MAarHeTUTOBBIX Py OBLIO
OTKpbITO B 1929 rony oxotHrukom CkBopuoBbIM. PazBeaka mpooauinace ¢ 1931 no
1936 ron (mepras pasBenka). I[lo manueiM pasBeaku 1931-1936 ropaa, 3amachl 1Mo
kareropusim A+B+C1+C2 6pum yrBepxknaensl ['K3 B komuuectBe 33,4 MuH. T.
MectopoxieHre NPeACTaBIsuIOCh HE TIyOMHHBIM, Ha Tiyoune 350-400 M ot
MoBEepxXHOCTH (T.e. Ha oTMeTke +200 M) oXKMjajsach BBIKIIMHKA PYyIHBIX Tena. U
JEUCTBUTEIBHO, BBIKIIMHKA OTACIBHBIX pyAHBIX Ten (p.T.3,4,8,4a) MMmena MecTo.
Opnako nmanmpHEWINasi pas3BelKa IOKa3ana, YTO MECTOPOXKACHUE TIIyOWHHOE.
Pynnas 30ona yxoaut Ha CeBepo-3amnazn non peky Kongoma u Ha rimyoune 600-900
M OT TOBEPXHOCTH UMEET 2 KPhlLiIa, pacrojarasich MoJKkoBoOOpa3Ho.

CtpouTenbCTBO pyAHUKA Hadanoch ¢ Mapta 1939 roma B coctaBe »KWJibs,
MexaHuueckoro mexa, TOIl, koMmmpeccopHOl, MOA3EMHBIX TOPHBIX pabOT —
CeepHnblil 1 FOHBIN CTBOJIBI, IITOJIBHA TOPU30HTOB +450M 1 +503Mm.

Pyanuk Obut BBenmeH B akciutyatanuio 3 urons 1941 roga ¢ mpoeKTHOM
MPOU3BOJIUTEIIBHOCTHIO B 1,6 MITH. T. CBIPOM py/ibl B roj. B 3TOT roa 66110 1006ITO
124 TeIC. T. pyAsl u mpoiineHo 1369 MOTOHHBIX METPOB TOPHBIX BHIPAOOTOK.
JloObIua pyibl BeJlach OTKPBITHIM CIIOCOOOM.

CTpouTENbCTBO TMOCTOSIHHOTO TEXHOJOTUYECKOTO KOMILUIEKCAa PYJIHUKA
OBLJIO IPUOCTAHOBIIEHO BOITHOM, Mo3TOMY JIOD 1 3-51 u 4-a TypOuns TOL] Obun
BBeieHbI B 1945-46 rogax, a psg oObeKTOB (GKWiibe Mo ['eHruiany, BOJOMPOBO/I,
KaHaJIU3alMs, Tapax) CTPOMINUCH yke B 50-e u 60-e rompl.

JloObI4a pyapl MOA3EMHBIM CITOcO00M Havanach ¢ 1944 rona, xots 1o 1950
roJia MpoAoJiXKajaach OTKPhITask pa3padoTKa MECTOPOKICHUS.

HUcxonst U3 MEHSIOWIENCS T€OJOTHYECKOW OLEHKM MECTOPOXKICHMS, 3a
BpeMsi paOOThI pYJHUK MPETEPIICIT PSJl PEKOHCTPYKIIUM, @ UMEHHO:

1-1  pekonctpykiusi (o mpoekty 1944 r.). PekoHcTpykius

npeaycMaTpuBalia CTpOUTENbCTBO cTBoda mmaxTel "KamutanbHas" wu  "IOro-
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3anagHoro" kBepuutara. [IpemycMarprBanack MPOU3BOAUTEIBHOCTh PYJIHHUKA IO
MOJI3E€MHBIM paboTam B 1,5 MIIH. T. pyAblI B TOI.

2-s1 YaCTUYHasl PEKOHCTPYKIUA C IeJb0 0TpaboTku rop. +210 mo +140m.
beina BeI3BaHa mpocThpanreM pyaHoro tena Ha CeBepo-3anan. [IpexycmarpuBaia
CTPOUTEILCTBO HOBOM KOMITPECCOPHOM, TMOJICTAHIIMKM, IITOJbHU "3JamanHas" u
cTtBoia "3amamHoro". PeKOHCTpyKIusl BBINONHSNACh IO MpoekTy 1956 ropa.
[IpoekTHast TPOU3BOAUTEIBLHOCTh PYAOYIIPABICHHS ONPEAEIICHA B 2 MIIH. T. PYJIbI
B T'O/I.

3-51 peKOHCTpYKIMs Oblila BhI3BaHA MpocTupanueM Ha CeBepo-3amnaj U Ha
r1youny - 400M. PyaHble Tena mpoCleXKUBaIUCh MO MPOMIUIOIIAIKON pyIHHUKA
(crapas mpomruiomaaka, cranius TamTaron u nox pexkod Konmoma). 3amackl
pYIbl, cllydasX OCTaBJICHHUS OXPaHHBIX LEJIMKOB MOJ BbIIIEHA3BAHHBIE OOBEKTHI,
coctaBwin Okl B ienukax 30-50 % ot uMeromumxcs Ha OanaHce.

[IpoexkTHbIM  3aJaHHEM  HA  PEKOHCTPYKUHMIO  TamTaroyibCKOro
pynoynpasiienus, BeinoaHeHHbIM C® unctutyToM ['mnpopyna B 1958 rony, Obina
OmpeJiesieHa MPOEKTHAsI NPOU3BOAUTEIBHOCTh B 3 MIIH. T. CBIPOM pPYIbl B TOJ.
[IpenycmatpuBaigoch IMOJIHOE OOHOBJIEHHUE BCKPBITUS  MECTOPOXKACHHUS U
CTPOUTEJILCTBO HOBOTO MOBEPXHOCTHOrO KoMiuiekca (JJOD, koTenbHas, MEXIEX,
rapax), pa3BUTHE IyTEBOIO0 Xo3sWcTBa cTaHuu Tamraron KemepoBckoi
JKene3Hou jaoporu. B coorBercTBuu ¢ mpoekTtom 1958 roma, TOpHBIM KOMIUIEKC
PEKOHCTPYKIIMU BBINOJHEH WU B 1907 romy mpoeKkTHass MOUIHOCTh MO TOPHBIM
BO3MOXHOCTSIM JIOBelleHa 10 3 MuiH. T. lIpoiinensl ctBon "HoBokanutanbHbIN'",
000OpYy/IOBaHHBIM JBYMsI CKUIIAMH €MKOCTBIO 25 T. KaXIbli, BEHTHISIMOHHBIC
ctBOJIbI "CeBepHblit" v "FOxHbII".

1.2 T'opHo-reo10ruYecKasi XapakTepuCTHKA MeCTOPOKIAEHUS

Tamraronbckoe Kene30pyaHOe MECTOPOKACHUE MPUYPOUCHO K KOHTAKTY
OJILOUTU3UPOBAHHOW CUEHUTOBON MHTPY3HUH C TOJIIEH BYJIKAHOI€HHO-0CAIOUYHBIX
nopoAd, COJIepKallluX TMPOCIOM W JIMH3Bl  HM3BECTHAKOB: BocTouHOro
(axcmtyatupyemoro), HOro-Boctounoro, 3amaanoro, CeBepo-3amagHoro u

['myGoxoro.
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Pynnas 3oHa mpocnexxeHa Ha riyOuHy 1,5 KM OT MOBEpXHOCTH 0€3
MPU3HAKOB BBIKJIMHUBAHUS.

Ha BoctounoM yuacTtke HamOoJiee KPYITHOM M CJIO)KHOM IO CTPOCHHIO,
pyAHBIE Tejla 00pa3oBaHBI 3a CUET 3aMEIICHUS MarHeTUTOM IPEUMYIIECTBEHHO
OCTaHIIEB BYJKaHOT€HHO-0CAI0YHBIX KapOOHATHBIX TTOPOJ] PYbl MATHETUTOBEIE.

Tabmuma 1 —  CpeaHEKauyeCTBEHHBIM  COCTaB  JKEJIE3HBIX DY

Tamrraroibrckoro MCCTOPOKIACHUA

Cpennee no
KomrioHeHThI MECTOPOXKICHHUIO Oe3 VYyactok ['my6oxkuit, %
yuactka ['myOokoro, %
Keieso BamoBoe 449 48,2
Kpemuezem 14,47 9,2
I'muHO3EM 4,39 2,55
Cepa 0,59 3,86
Huak 0,026 0,01
CBuHelg 0,03 0,01
MBIIIBIK 0,003 Het nanHbIxX
KobanbT 0,006 Hert nanueix
Mens 0,025 0,07

ITo popme pyaHbIe Tena MPENCTaBISAIOT cOO0M JTMH3000pa3HbIe CTOJIOBI U
I1acTO0Opa3HbIe 3alie’Ku HEnmoCcTOSHHOW (opmbl. [lpocThpanue pyaHON 30HBI
coctasisieT 800-1200 M, UICTUHHAST MOIIHOCTH PYAHOM 30HBI U3MeHseTcs oT 40 10
120 M, a ee BuguMasi MoutHOCTh gocturaet 200 M u 6osiee. [lageHue 30HbI KpyTOE
BocTouHoe (80-90). Bce pyanbie Tena u G0KOBBIE MOPOJLI PA30UTHI TYCTOM CETHIO
0€3aMIUIUTYIHBIX U MAJIOAMIUIUTYIHBIX TPEIIUH OTAEIBHOCTH U KinuBaxa. Kpome
TOr0, Ha BOCTOYHOM y4acCTKe MPOXOIUT AUATOHAJIBHBIM PA3JIOM C BEPTUKAIBHOMU
aMIUTUTYJI0U 10 majeHuio 6osee 120M, SBIAIOMIMIICS YCIOBHOW TPaHUIICH MEXITY

PYAHBIMH TEIAMHU.
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MuHuManbHasgs MOIIHOCTh PYIHBIX Tel - S5SM, MakcumaibHas — 80 M,
cpeansis - 40 m. Cpeansisa pyaHas MOITHOCTh - 50 M. CpeaHsisi mIomaab pyaHOTO
ropu3oHta - 60 Teic.M2, JlelicTByOIIas IJIOIA/lb OJTHOTO TOPU30HTA — 37 ThIC. M2.

Bocrounslit yuactok Ha CeBepe nepexoaut B CeBepo-3amnaHblii, KOTOPbIH,
B CBOIO O4Yepelp IMEepexoauT B 3amaaHblii ydacTok. FOro-BocTouHblil ydacTok
SBJIIETCSI FOKHBIM MPOI0JKeHrneM BoctouHoro yyacTka.

OOBEeMHBII BEC Py U3MEHSIETCS B 3aBUCUMOCTH OT COJICPKaHUS Keje3a
kosnebmercs ot 3,02 mo 4,68 /M3, cOCTaBIsAS B CpeIHEM TI0 MECTOPOXKIEHUIO 3,85
T/M3, Mo paspabaTeiBaeMoMy Boctounomy yuactky 4,0 1/mM3. Koadduiuenr
paspbixyieHust pyabl uamensierca ot 1,55 no 1,73. Koadduiuent kpenoctu nopos
u3Mensiercst ot 8-10 y crnanneBsix, 10 13-16 y ckapHoB. OObeMHBIN BEC MOPOJL OT
2,2 no 3,01 /M3, B cpegneM 2,73 1/mM3. Iloponsl mpeacTaBieHbl CHEHHUTaMH,
JTUOPUTAMH, CKapHaMHU, ClaHIlaMU, TY(OCIaHIIaMu, U3BECTHAKAMHU U JIp.

B memoMm 1o MECTOPOXKIEHUIO C Yy4e€TOM TIyOOKHX TOPHU30HTOB,
BBISIBJICHHBIX TOPHO-TEOJIOTUYECKOM pa3BEKOM, 3amachl pybl ONPEICTSIOTCS B
BenuuuHy Oosnee 1 mumapna ToHH. OHAKO PacloiOKEHHE 3armacoB JUO0 Moy
CYIIECTBYIOIICH MpOMILIONIaAKon, pexkoir Konmoma, kuimbem, OO Ha OYCHB

OOJIBIIION TIIyOMHE, CO3Jall CUTYaIlMi0, KOrjJa CBOOOJHBIX 3alacoB OCTAJOCh Ha

10-15 mer.
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1.3 Harpy3ku noacranuum «PygHuaHasy
1.3.1 Cucrema pa3paboTku

B Hacrosiiee Bpemsi IpUMEHSIOTCS CIAEAYIOINE CUCTEMbI pa3pabOTKHU:

1. Cucrema HTaXXHO-IPUHYJIUTEIBLHOTO OOpYyIIEHUS C OTOOMKON pynbl Ha
KOMITCHCAIIMOHHBIE KAMEPhI SJUTUTICOBUTHON ()OPMBI C BUOPOBBIITYCKOM PY/IbI.

2. Cucrema STaXHO-TIPUHYJUTEIBLHOTO OOpYyIIEHUS ¢ OTOOMKON pynabl Ha
32)KaTYIO CPeay C BUOPOBBIITYCKOM PY/IBI.

3. Cuctema 3TakHO-KaMepHOro oopymienus — 10 1970 roga sta cucrema Obuia
OCHOBHOM Ha PYJHUKE; B HACTOAILEE BPEMs IPUMEHSETCA PEIIKO — IIPU OTPabOTKE
TOPIIOB PYJHBIX TEJL.

Cucrema 3TaXHO-TPUHYAUTEIBHOTO OOpYIIECHUST € OTOOWKOW pyabl Ha
KOMIICHCAIIUOHHBIE KaMephbl SJUTUICOBUIHON (DOPMBI C BUOPOBBIITYCKOM PYIbI
SBJISIETCS CETOJIHSI Ha PYyJ0YINPaBICHUU OCHOBHOM. J[aHHOI cucTemMoil 1oObIBaeTCs
oonmee 80 % romomoit m0ObIYM. CYIIHOCTH CHCTEMBI 3aKJIIOYaeTCs B TOM, UYTO
pPyIHOE TEJO B Mpejenax 3Taxka pa3OuBaercss Ha OJIOKM MIUPUHOW 27M, NJIMHOU
PaBHOM MOIIIHOCTHU PYAHOM 30HBI, BbICOTA OJI0Ka - 70M.

Tabnuna 2 — Texuuueckue xapakrepuctuku BIAITY-4TM

[TapameTpsbl U U3MeEpeHUs Bennuunsl
[TpousBOANTENBHOCTS, T/4ac. He menee 300
Tun BuGparopa NHepunoHHbIN
KonuuectBo BUOpaTOpOB, IIT 2

O6mmas Bo3mymmaromias cuia, H He menee 9000
YacToTa KoneOaHu , n/MHUH He 6onee 1500
Harmpasnenue Bo3my1iaronien Cuitbl K TOpu30HTY bespaznuuno
MoHTaXHBIN yroJ, Tpa. 15-20

Tun npuBoa DIEKTPUYECKUI
YnpaneHue JIncTaHIIMOHHOE
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[Tponomxenue TaOaUIIbI 2

[TapameTpsbl 1 U3MepeHUs Bennuunsl
DNEeKTPONPUBO/TL AWPS180M4VY3
JlnuHa, MM 6015
["abapuTHbIE pa3mepsl: HHprsa, M. 1290
BricoTa, MM. 620
Macca, Kr. He 0oxee 4500
Tabmuma 3 — Kparkas TexHHYecKass XapaKTEPUCTUKA AIICKTPOIBUTATEIS
ANPS180M4VY3
[TapameTp Bennuuna
MomHuoCTh, KBT 22
CkopocTh BpalieHusi, 00/MUH 1410
KITA, % 0,085
Koaddpunuent momuaOoCTH, COS( 0,88
HomunaneHBIN TOK, A 43
Macca, kr 200

Bemyck pyael ycranoBkamu BJIIIY-4TM paBHOMEpPHO-IOCIEIOBATEIBHO B

COOTBETCTBUHM C pa3pabOTaHHOW TUIAHOTPaMMOW BBIITyCKAa pynabl Ui OJoka.

XapakTepHOil 0COOEHHOCTBIO JTAHHOW CUCTEMBI SIBIISIETCS JIIUINCOBUAHAS Gopma

KOMIICHCAIMOHHBLIX KaMCp, 4YTO II03BOJIICT n30eXaTh HpOSIBJ'IeHI/Iﬁ rOpHOIo

JaBJICHUA B I[HHaMquCKOﬁ (1)opMe B MacCHBE BOIU3U KOMIICHCAIIMOHHBIX KaMcCp.

[Tocne montaxa ycranoBok BJIIIY-4TM, 3aBepuieHusi OypeHuss CKBaXXUH Ha

TOPHU30HTC IIOACCUYKHM HAYMHACTCA IIPOHU3BOJACTBO TCXHOJOIHMYCCKHX MACCOBBIX

B3pbIBOB. B mepBbie 2-3 B3pbIiBa 00pa3yeTcsl MOJACEYHOE MPOCTPAHCTBO. 3aTeM 3a

4-5 B3pBIBOB 00pa3yroTCs KOMIEHcalMOHHbIe Kamepbl. [locie oOpasoBaHus

KOMIICHCAIIMOHHBLIX KaMCp IIPOU3BOIUTCA O6ypI/IBaHI/I€ O0Ka HUCXOOAIIIMMU,
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BOCXOJSIIMMH, TOPU3OHTAIBHBIMU IIy4KaMHU CKBAKHH C  IOCJEAYIOLIUM
IIPOU3BOICTBOM MAaCCOBOIO B3pbIBA IO CHELITPOEKTY.
1.3.2 TI'opHble pa6oThI

[TonroroBuTenbHble pabOTBl HAa OTKATOYHOM TOPU30HTE HAUMHAIOTCA C
IPOXOAKH OpTOB yepe3 27-30 MEeTpoB BKPECT NPOCTUPAHUSA PYAHBIX TEN, B
KOTOPBIX 4Yepe3 9 MeTpoB OJHA OT APYTrOM IPOXOMAT KaMmepsl IOJ YCTaHOBKY
BAITY — 4TM. OnHOBpeMEHHO Ha BEpPXHEM TOPU30HTE MPOXOIAT OYpOBBIE
BbIpaOOTKH. [Ipoxonka NOATOTOBUTENBHBIX HAPE3HbIX W BEHTWISLMOHHBIX
BBIPa0OTOK Ha I1aXTe MPOU3BOIUTCS ABYMS IPOXOTUECKUMH YUaCTKaMH.

[Ipu npoxoke BIPaOOTOK MPUMEHSIOTCS CIIETYIONINE MAIIMHBI 1 KOMILUIEKCHI:

A. Ha oTKaTOUHBIX BBIpaOOTKAX:

. TBEPIOCIJIaBHbIE KOPOHKH TUTSE BpallaTeIbHO-yIAPHOTO U
BpalIaTeIbHOTO CIIOCOO0B MPOXO/IKU;

. nopopomnorpy3ounsie Mamuuel 1 TIITH — 5;

b. [Ipu npoxoJike OTAENbHBIX 3200€B:

. nepdoparopsi [1P — 27,

B. Ha napesnbix BeipabOTKax:

. OypOBbIE KapeTKU;

. nepdoparopsl [1T — 38;

. ckpenepubie aedeaku 30JIC — 2CMA;

. nopozaonorpy3ounsie Mamunsl 1 IITH — 5.

Tabnuna 4 — Texuuueckas xapakrepuctuka 30JIC — 2CMA

[TapameTpsbl 3HaueHUE
CpenHee TAroBO€ yCUIIME, KI'C 2800
CpenHssi CKOpOCTh HABUBKH KaHaTa, M/C 1,3
VYcTaHoB. MOITHOCTE, KBT 30
Jnametrp kaHata, MM 15
Macca ¢ sn.ABHTraTesIeM, Kr 1305
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[Iponomxenue TadauIb! 4

[TapameTpsl 3HaueHue
["aGapuTel, MM:

JnuHa 2000
Mupuna 880
BricoTa 770

Ta6muma 5 — Texnaudeckas xapakrepuctuka 1 ITTTH — 5.

[TapameTpsl 3HaueHue
[Ipon3BOUTENBHOCTB, M°/MUH 1,25
EMKOCTb KOBIIIA, M° 0,32
@pOHT MOTPY3KH, MM 4000
Pa3smep kyckoB, MM 400
Koaddumment kpenoctu 16
[[IupuHa KonEU, MM 750
’Kectkas 6aza, MM 1100
CKopOoCTh nepeMeleHus, M/c
Bnepen 0,73
Hazan 0,57
[upuHa IE€HTH TPaHCTIOPTEPA, MM 650
CKOpOCTh IBUKEHUS JICHTBI, M/C 1,3
Hanpspkenue nutaromeii cetu, B 380
MomHocTh aABUraTens, kBt
[TpuBO1 MaIIMHBI 14
[TpuBoa Tpancnoprepa 7,5
Hcnonuenue 31.000pynoBaHus PB
Macca, xr 9000
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1.3.3 Cucrema BeHTHISIIMHU

CxeMa BEHTWISIUMM IIaxThl — (pIaHromas, crnocod MPOBETPUBAHUSA —
HarHeTaTeJIbHO-BCAChIBAIOIIUN (PUCYHOK 1).

B uentpanpHOM wacTu jexxkauero Ooka MecTopoxkiaeHus y ctBona «Hoso-
KalUTAIbHBIN», CMOHTHPOBaHAa BEHTWISAIMOHHO-KajdopudepHas  yCTaHOBKA,
MojaroIas CBeXXKUM BO3AyX B IaxTy B 00béme 240-315 M /cex. B AKCILTyaTalluu
HaxoauTcss oauH BeHTWwIsiTop BOJ[-40 ¢ pe3epBHBIM 3IEKTPOJBUIATEIICM.
PerynupoBanue MNpPOU3BOJIUTEIBHOCTH BEHTUJIATOPA PETYIUPYETCS] MOBOPOTOM
Jomatok  pabodero Kojeca W 3aKpPbUIKOB  HAMpaBJSAIONIEro — ammapara.
PeBepcupoBaHue OCyIIECTBISECTCS PEBEPCOM JIBUTATENS.

[Tnomans nmogorpesa kanopudepHon yctaHoBku 8200 M2, [Tomorpes BO3ayXa,
MOJaBaeMoOro B IIaXTy, OCYIIECTBIISIETCS B XOJIOAHBIE MEPHUOJIbI (3UMOM, BECHOU U
OCEHBIO).

CBexull BO3AyX MOCTYyNAaeT B MIAXTY MO cTBONY «HOBO-KanmuTalbHBIN) Ha BCE
TOPU30HTHI U 1O KBEpIILIaram M MITPEeKaM pacrpeesieTcs Mo KPbUIbIM IIaXThI.

OtpaboTaHHbiii BOo3ayX Ha ropuszoHTtax =0 M, -70 M, -140 M, -210 M, -280 M
noctynaer no CesepHomy W HOxHOMY KkBepuuiaram Kk ctBoiamM «CeBEpHBIN» U
«¥OxHBII», 3aTeM BblaeTcs Ha MoBepXHOCTh. C ropuszonta -350 M oTpaboTaHHbBIN
BO3JYX BBIJAETCA TOJBKO MO CTBONY «CeBEpHBIN».

BenTunsuuonHnass ycraHoBka cTBojia «CeBepHBI» 000pyJoBaHa JIBYMS
BenTuwsitopamu BO/I-30, crBona «tOxub1ii» — 1Bymst BeaTunsitopamu BOK/I-2.4.

PerynmupoBanue mnpomsBogutenbHocTu BeHTHIsATOopoB BOJ-30 m BOJK-2.4
OCYILECTBJISIETCS  MOBOPOTOM  JlomacTed  padouMx KOJIEC M 3aKPBUIKOB
HaIpaBJISIIOLIEro anmnapara. PeBepcupoBaHue CTPyH MNPOU3BOAUTCA C MOMOIIBIO
0OBOJHBIX KaHAOB. KonmuecTBO BO3/yXa BBIJABAEMOIO W3 IIAXTHI MO CTBOJY

«CeBepnblii» U «lOxHb1il» coctaBnsget 110-120 M/c.
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Ta6J'II/II_Ia 6 — HpOI/IBBOIII/ITCJII)HOCTB BEHTUJIATOPHBIX YCTAHOBOK Ha CTBOJIAX

BeHTuisiiionHast ycTaHOBKa OGBEM BO3TyXa, M° /C
«CeBepHas» 175
«IOxHan» 147

«HoBo-kanuTanbHas»

(BKY) 315

[TpoBeTpuBaHME NOATOTOBUTEIBHBIX M HApPE3HBIX 3a00€B OCYILECTBISETCS
BEHTWJISITOpAaMH MecTHOro mnposerpuBanusi CBM-6, CBM-5, BM-6m, BM-5,
»kekropamu tuna YHII-200. J{ns nonayu Bo3ayxa B 3a00M MOJArOTOBUTEIBHBIX

BBIPAOOTOK MCIOJIB3YIOTCS BEHTUIISIIIMOHHBIEC pykaBa quamerpoM 400 - 600 mm.

Tabnuna 7 — KpaTkas Texuudeckas xapaktepuctuka BM — 6M

[Tapamerp Benuuuna
CkopocTs BpaieHusi, 00/MuH 2950
TIpOMBILIIEHHOCTD, M°/MHH 140...480
MontHOCTb 31. ABUTaTess, KBT 24
CeueHue NpoOBETPUBAEMBIX BEIPAOOTOK, HE Oosiee, M2 16

JlnvHa mpoBeTpUBaeMbIX BBIPAaOOTOK, HE Oosee, M 600
Macca, kr 350

1.3.4 Cucrtema BOI00T/JIHBA
CpenneronoBoil mpuTok B Imaxty cocraBisier 400-480 M/ ITpuToxk B
BECCHHHIT Ieprox coctapisier 460-480 v°/u.
KonebaHue BOAONPUTOKA B IIAXTy CBSI3aHO C BOBJICUCHHEM B JOOBIYY OJIOKOB
ObIBIIETO OXpaHHOTO Henuka 1moja JJOD u npoBeaeHnEeM BeIpaboTOK Harop. -350 m.
['1aBHBIE BOAOOTIMBHBIE YCTAHOBKHM pacroyiaratorcs y ctojia "CeBepHblil" Ha

rop. -350 M. u Ha rop. +70Mm.
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B nactosiee Bpemsi: Boaa ¢ rop. -350 m o Tpybam nocrynaet Harop. +70 m, a

JAJIbIIC - HA ITIOBECPXHOCTb K OYUCTHBIM COOPYIKCHUSM.

VYceranoBku ocHaieHsl cembto Hacocamu [THC-300-480 (rop -350) u ITHC-300-

600 (rop +70). CO6op BoABI B BOJOCOOPHMKHU C BBIIIEISKAIIUX TOPHU30HTOB

OCYHICCTBJCTCA 11O CHUCTEMC BOAOCTOYHBLIX KaHAB M JAPCHAKHBIX CKBAKHWH JJIA

IMEPCITyCKa BOABI C BBIMICIICKAIINX T'OPU3OHTOB. I{I/IaMGTp CKBa)>XHMH B 3aBUCUMOCTH

oT BomomnpuToka coctaisier 105-220 mm. Ha moBepxHOCTH ¢ BOZOCOOPHUKOB TOP.

-350 M BoJa BbIAAETCS 1O TPYOONPOBOAAM, MPOJIOKEHHBIM 1O CTBOTY "CeBepHBIl"

I[J'ISI YIIpaBJICHUA HACOCAMHU IIPUMCHCHA CXEMA dBTOMATHU3allNU VAB.

Tabnuna 8§ — TexHuueckas XxapakTepUCTUKA HACOCOB

XapakTepuCcTHUKa Hacoca MOLIHOCTb
Tun
Hacoc 2 JIBUTATE,
[lopgaga, Mm”/g Hamop, m | nBuraress
kBTt
IHHC 300-480 300 480 BAO-560M/4 | 630
IHHC 300-600 300 600 BAO-630M/4 | 800
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Pucynok 2 - Cxema BOIOOTIMBA NIAXTHBIX BOJ Ha TamITarojibCKOM pyJHUKE

1.3.5 XapakrepucTHKa NOAHEMOB
Ha pynnuke Haxonmarcss B OJKCIUTyaTalldd YeThIpe CTBOJIA, OOOpPYAOBaHHBIC
MOABEMHBIMU ycTaHOBKaMM: "HoBokamutaneHblid", "3ananssiii”, "CeBepHbId'",
"FOxwupiit".  "Cesepnbiit", "IOxwnspiit".  OOOpyaoBaHbI  OJHOKJIETHEBBIMHU
MOABEMHBIMIA YCTAHOBKAMH C MPOTUBOBECOM. '3amaiHblii" CTBOJI KJIETHEBOMU
MPEIHA3HAYEH [IJIA MOIbeMa-CIyCKa pyJbl ¢ TOpu30HTa -350M Ha ropu30HT -280Mm
"HoBokanutalibHbI" CTBOJI CKUIIO-KJIETHEBOM, UCIOIB3YETCS JJIsl BbIAAYU PYJIbI

Ha MMOBCPXHOCTH M MPOU3BOACTBA BCIIOMOI'aTCIbHBIX onepaunﬁ.
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Tabmuma 9 — CkurnoBas moabeMHasi yctaHoBKa cTBoja «HoBo-KanutanbHbiii

ObopynoBanue XapakTepucTUKu

[MToxséMmHuasa Mmarmaa BIIK - 8 /5x2,7
DJIEKTPOIBUTATENb I1BK - 380x125
BricoTa moapemMa ckumna 810 m
JlnrHA CTpYHBI KaHaTa OT IIKUBA JI0

885 M

JI03aTOPHOU

Kanar arameTp 63 MM

[ToabeMHBIE COCY B

2 ckuna Ttana CO 11,2-18,8

€MKOCTEIO 11 M KakabIit

HpOBOIIHI/IKI/I CKHUIIOBOI'O ITIOABEMA

MCTAJNIMYCCKHUC Kopo6an0r O THIIA

ceuernueMm 200 m

DnekTpoapurarenb noctosaHoro Toka [1BK - 380x125

MoumHoCcTh 3200 kBt
CxopocThb 30 06 / munH
Hanpsxenue 860 B
['eneparop [121-40-17K

MouHoCTh 3600 kBt
CxopocTh 500 o0 / Mun
Hanpspxenue 860 B
Cunxponnbiit agsurarens CJIH3-17-76-12

MomHocTh 4000 kBT
CxopocTh 500 o0 / MuH
Hampsixenue 6000 B
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Ta6nuna 10 — KnereBas mogbemMHas yctaHoBKa cTBojia «HoBo-KanuTanbHbIi

O6opynoBanne

XapaKTepUCTUKHU

ITonpéMHaa ManmHa

BIIK — 8 / 5x2,7 (6e3 pemykTopa)

BricoTa moasrCcMa

804 m

JlnmuHa cTpyHBI KaHaTa OT IIKUBA J0 856 m
rop. — 350 m
Kanar nuametp 61,5 mm
[ToabemHBbIN cocy kiaetb THma 1KO 4,5 — 19 ¢
MIPOTUBOBECOM TI0/T BAarOHETKU
eMKOCTBIO 4 M.
[IpoBogHUKH Meranmnuyeckue  penbCcoBBIE U3

pensc P-50

Tabnuna 11 — IloazemHuas nmoabeMHasl yCTaHOBKA CTBOJA «3amajaHoroy rop -

210 m

O6opynoBaHue

XapakTepuCTUKH

ITonpemMHuasg mamnmHa

[IM 2x6x2,4 ¢ penykropom 11O — 22

anektpoasuratens AKH -17-28- 16Y3

MomHoCcTh 1500 kBt
CKopocTh 365 06 / MmuH
Hanpsxenue 6000 B

Tabnuna 12 — Ilogbemubie MamuHbl CTBOJIOB «CeBepHbIin» 1 « KOKHBIN

IlogpremMHasa malnHa

P 6x3,2 / 0,5 ¢ penykropom 11O -
22

anextpoasurarens AKH -17-46-20

MoutHOCTb 1250 kBt
Hanpsoxenue 6000 B
CKopocTh 295 06 / muH
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CtBonbl «CeBepHblit»y U «HOXHBIN» HMEIOT MO OAHOM kieTth. Ha Bcex
MOJBEMHBIX MAaIllMHAX CBSI3b M3 KIETH C MAIIMHUCTOM MOABEMHOW YCTAHOBKH

(IBYXCTOpPOHHSISI KOJIOBAs) OCYIIECTBIsIETCS anmnaparypoit «Pamyray.

1.3.6 Kommuiekc moa3eMHoOro apooJeHust

Ha pyanuke HaxomsTCs TpU KOMIUIEKCA TMOJA3EMHOIO JApPOOJICHUSI CTBOJIA
"HoBokanurtaibHselil": Ha rop. —70M, —210M u -280m. KoMIuiekchl 110 OCHAIIEHUIO
OJIMHAKOBBI.

Pyma w3 ouncTHhIX 3a00€B  TOCTyNmaeT B  PYIOABOPHI  CTBOJA
"HoBokanuraibHbINH", HA TOPpHU30HTAX, Ie uyepe3 onpokuasl OKD-2-4 nomamaet B
npueMHble OyHKepa U Jajnee B iekoBble ApoOwmiku tuma HJII1-12x15, npoxoas
gepe3 KOTOPhIe IPOOUTCS 10 KpymHOCTH 300MM.

[Tocne npobusiok pymHas Macca MO €MKOCTHBIM BOCCTAOIIMM OITYyCKAaeTCs B
JI03aTOPHYIO Ha TOp. -350M, rAe rpy3UTCs B CKHUIIbI U BBIIACTCA HA MMOBEPXHOCTD,
Ha rop. +450m. [l nepenycka He ApOoOICHHON py/bI ¢ rop. -140M, penycMOTpeH
pyIoIepenyck, 000pyI0BaHHbIM KPYTOBBIM OMPOKHUIBIBATEIEM U IJIACTUHYATHIM
nutatenem tiuna 1-18-90. Ha rop. +450M pyaa rpy3utcst cektopamu B Baronsl BI'-
9 u snekTpoBo3aMu TpaHcnoptupyercs Ha JJOD.

Ta6muna 13 — Texauueckue mannapie LIJIIT - 12x15

[TapameTpsl 3HayeHue

Pa3zmepsl nprueMHOro OTBEPCTUS, MM

[Iupunra 1200
JlnmuHa 1500
1000

Makc pa3zMep 3arpykaeMbIx KyCKOB, MM

150
[TupuHa pasrp. wemnn, MM
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[Tponomxenue Tadaubl 13

[TapameTpsl 3HaueHue
[TpousBoauTenbHOCTD, M3/4 280
YacroTa BpaleHus 3KCIEHTp. Bajia, MUH-1 150
¥Yron 3axBara, rpaj

24
MommHocTs 211. JIBurarens, KBt 160
Macca 6e3 a11. 060py10BaHuUs, T 145

1.3.7 PyaHu4HBIH TPAHCTIOPT

OCHOBHBIM IIOA3CMHBIM

TPaHCIIOPTOM

IS

OTKATKU PyAbl  SABJISACTCS

KOHTAKTHBIN 371eKTpoB03 K-14M 1 BaroHeTku ¢ riryxuM Ky30BoM BI'-9, eMKkocThIO

9 m°. Jlns OTKaTKH NOPOJIbI UCITOJIB3YIOT ONPOKUAHBIE BaroHeTkn YBb — 2.5 u

anexkTpoBo3bl K-10.

Tabnuua 14 — XapakTepucTuka TPaHCIIOPTHBIX CPEJCTB

Macca,
Jnuna, | [llupuna, | Beicorta, Emkocth, | ba3a,
HaumenoBanue KI'BEC, KT
MM MM MM M MM
On.Bo3 K-14M 6000 1350 1650 14000 - 1700
O Bo3 K- 10 5200 1350 1650 10000 - 1220
Baron BI'-9 7850 1350 1550 7921 9,0 4000
Baron YBbB-2,5 3150 1320 1400 2423 2,5 1000
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Tabnuua 15 — TexHuyeckast XxapaKTepUCTHKA IEKTPOBO30B

[TapameTpsl K-14M K-10
Hanpspxkenue cetu, B 250 250
TsAroBoe ycuire 4acoBoro MexaHusma, Kre 2400 1700
CKOpOCTh 9acOBOTO PEKUMa, KM/J 12,8 12,2
MomnocTh aBurarenci, kBT 45x2 33x2
JIMUTeabHBIN TOK 371, ABUTATENS, A 180 120
Macca, kr 14 000 10 000
[[Iupuna Koneu, MM 750 750

JIiisl muTaHusg KOHTAKTHOM CE€TH NpuUMeHsieTcss TsaroBas mnojacrtanius BTIIE—

500/275 m.

Tabnuna 16 — Texuuueckas xapaktepuctuka BTITE-500/275

HanmenoBanue napamerpa B-TIIE 500/275
HoMmuHanbHBIN TOK Ha BEIXOHE, A 500
HomunannHass MOIIHOCTG, KBT 137,5
HomuHnanbHO€ HamnpsbkeHue nuTaroniei cetu, B 230
HomunannHas yacToTa nuTaromeu cetu, I’ 50
HoMunanpHas MOITHOCTE TTpeoOpa3oBaTEILHOTO 160

Tpanchopmaropa, KBA
Pexxum paboThl JUTATEbHBIN
€CTCCTBCHHBIN
Croco0 oxJaxJIeHHus 5
BO3/TYIITHBIN

34




[Tponomxenue Tadauibl 16

HaumenoBanue napamerpa

B-TIIE 500/275

Cxema BBIIPSIMIICHUS

Tpex(a3Hast MOCTOBAS

HanmeeHHe I TaHHUA ueneﬁ COOCTBECHHBIX HYXJ

230
(Tpexdasnoe, mepemenHoe), B
[{uKTUYHOCTH MpEPHIBAHUS HATPY3KH, CEK. HE
0,2
Oonee
Bpems may3sl B TUTaHUM Harpy3KH, cek. He Ooee 0,01
YcTaBKka CONPOTUBIICHUS CpabaThIBAHUSA MIPH
61,2
COCpEeOTOYEHHOU yTeuke, KOM
VYcTaBka cOnpoTUBIEHUS CpadaThIBaHUS
3,250,8
0JIOKUPOBOYHOTO peie, KOm
YcTaBka cCONpPOTHUBIIEHUS BBIKIIOUEHUS
OJIOKMPOBOYHOI'O pPeJjie AOJKHA MPEBBIIATH YCTABKY 200,5
COIIPOTUBIICHUS
CpabatbiBanus Ha, %
Bpemst aBTOMaTH4eCcKOro MOBTOPHOTO BKIFOUCHHS
1,0
CETH IOCJIe UCUE3HOBEHUS YTEUKH, CEK. He Ooee
Crenens 3amuThl Beinpsamutens no 'OCT 14254-
1P22
80 cunoBOTO OTCEKA
OTtceka cucTeMsl yIpaBJIeHUs U 3aIUTHI 1P54
["aGapuTHBIC pa3Mephl BEIIPSIMHATEIS, MM 800/1800/600
Macca BBITIPSIMHTETIS, KT 320

1.3.8 IloBepXHOCTHBIH KOMJIEKC

1.3.8.1 Komnpeccopnasi

B HaCTOAIICC BpPEMs HaAXOJUTCA B OJOKCIUIyaTallMM KOMIIPECCOpHAsA Ha

MPOMIUIONIAJIKE B pailloHe 3/aHUsl MpeoO0pa3oBaTEIbHBIX arperatoB MOIbEMHBIX

yCTaHOBOK cTBoJia "Cubupsk".
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PacueTHbIll pacxol C:KaToOro BO3AyXa Ui DKCIUTyaTallMOHHBIX HYXKJ M TOPHO-
KalMUTAJIBHBIX pa0OT C y4eTOM H3HOIIEHHOCTH OOOPYIOBAaHUS M TOTEPh B CETH
cocTaBiser 720M°/MUH. Hcxonss m3 3TOro, B HOBOM KOMIIPECCOPHOM CTAHIIUU
MPEAYyCMOTPEHA YCTAaHOBKA 4-X IEHTPOOekKHbIX KoMmmpeccopoB Tumna [[TK-275/9 ¢
CUHXPOHHBIM anekTpoasurateneM tuna CTJM-1600-23 YXJI4. KomnpeccopHas
CTaHIIUS pacCUMTaHa Ha IMOJYyYCHHUE OCYIICHHOTO CXKaTOro BO3ayXa aOCOJIOTHBIM
nasrenneM 0,85 MIla, temmeparypoit 40C, BmarocomepkammeMm 0,66 1/M°,

OTHOCHUTEIBHOM BIAKHOCTHIO 13%.

Tabnuna 17 — OCHOBHBIE TEXHUYECKHE JAHHBIE AJIEKTPUUECKOTO Tpex(ha3zHOTO

typooasurarens tuna CT/IM-1600-23Y XJ14.

HanMeHnoBaHue nmapameTpos 3HaueHue
HomunanbHast MOIHOCTE, KBT 1600
HomunansHasg MOIITHOCTB, KBT 1850
HomunanbHOe HanpsikeHue, B 6000
HomuHnanbHbIi TOK cTaTopa, A 178
KII, % 97
OTHOLIEHNE HOM.ITyCK. MOMEHTA K

2,16
HOM. BpAIIAOIl. MOMEHTY
OTHOILIIEHUE HAYAJIbH. ITyCKOBOTO 65
TOKa K HOMUHAJILHOMY TOKY ’
YacroTa Bparienus, 00/MuH 3000

MakcuManbHO-IUTENbHAS TPOU3BOAUTEIBHOCTE KOMIIPECCOPHOM CTaHLIUU
IIpU OJHOM arperare, HaxoAsSUIMMCA B PEMOHTE WM pPE3EpPBE, COCTABISAET
825M°/MuH. B MammHHOM 3ame KOMIIPECCOPHOW CTAHUHUMU MPEAYCMOTpPEHA
BO3MOKHOCTb YCTAHOBKH €111€ IBYX TAKHX K€ KOMIIPECCOPOB.

Cxarblii  BO3AyX OT KOMIIPECCOPHOM, pAacloOJ0KEHHONM Ha IOBEPXHOCTH,
MO/JAaeTCsl B MIAXTY MO TPYyOONMpOBOAY AuaMeTpoM 426 MM, MPOJIOKEHHOMY IO

ctBosty "Cubupsk" u nanee mo ropu3oHTy -350 M 10 3anagHON MPOMIUIONIAIKH.
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I[J'ISI AOCTABKH CKAaTOI'0 BO31yXa K HOTpC6I/ITeJIHM HCIIOJB3YIOTCA YK€ UMCIOIHUCCS
CCTH OKCIIYaTHUPYCMBIX TOPHU30HTAX, TAKIKC IIPOKIAABIBAIOTCA HOBBIC CCTH K

BOBJICKACMbIM B OTpa6OTKy HOBBIM YYd4CTKaM.

1.38.2 A0D

[lepBuuHoe oboraieHre u o6padoTka pya Tamraroibckoro MeCTOpOKACHHS B
HACTOSIIIEE  BpPEMs  OCYLIECTBJISIETCS  HA  JEHUCTBYIOIIEH  JIpOOMIBHO-
oborarutensHON (pabpuke, KOTOpas caaHa B OKcIUryaranmuio B 1984 romy.
[IpousBoautensHocTs (aOpuku 3 MIH. T. B ToA. [IpoekTom mpemycMoTpeHa
BO3MOKHOCTbB €€ PACIIMPEHUS A0 6 MIIH. T B TO/I.

["onoBoit npoaykiueit padpuku sSBISETCS:

1. JloMeHHBIN KOHIIEHTPAT KPYIHOCTBIO 50-26 MMm;

2. IIpomnpoaykt kpynmHOCThEO 50-0 MM;

3. XBocthl 1ByX ¢pakiuii (50-16 MM u 16-0 mm).

JIOMEHHBIII KOHILIEHTPAT HCIOJB3YIOT sl JoMeHHOW ImaBku Ha KMK u
3ancube, MPOMIPOIYKT HaIpaBisieTcss Ha AGarypckyro o0oratutensHyto (padpuky
JUIsl TIyOOKOro oOoramieHusl. XBOCTBl MEIKUX (Ppakiuii OyIyT UCTIOJIb30BaHbI JIJIs
3aKJIaJIKH OTPA0OTAHHOIO MPOCTPAHCTBA. XBOCTBI KPYIMHBIX (PpaKIUil MO CBOMM
(U3UKO-MEXaHUYECKUM  CBOMCTBAM  SIBISIIOTCA ~ XOPOIIUM  CTPOUTEJBHBIM
MaTepHanioM U MOTYT ObITh UCIOJIb30BAHBI JIJIS1 CTPOUTEIBHBIX LEIEH.

PexxuMm pa®oThl ApoOUIIKM MPUHAT cienytoumii: 305 qHel B roay, 3 CMEHbI 10
8 4aCOB C YaCOBBIM NEPEPHIBOM MEKy CMEH.

B cocras aenctByromeit JlO® BXOAAT CIEAYIOIIME 31aHNUS U COOPYKEHUS:

1. [Tpuémusrit OyHkep.

Urto kacaercs OyHKEpPOB MOPOIBI, TO OyIET IEMOHTUPOBAHO KaK 000pyI0BaHUE
Tak 1 OyHkep. Ha ocBoOoauBIelics momniaake OyJeT yCTaHOBJICHa IpoOUiIKa Jist
0/ipa0aBaHUEPOMIIPOAYKTOB OT MEPEUUCTKU XBOCTOB 1-0i1 cTauu cenapaiuu.

2. Kopniyc npobinenus u odboraiieHus.
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B cymiecTBytoiieM Kopiyce OCyIIECTBISETCS APOOJIeHHE PyAbl 10 KPYMHOCTH
50-OMM, pa3aeneHue Ha KJacchl U Cyxas MarHUTHas cenapanus. s apoOneHus
yctaHnoBJieHo ABe apoousiku Tuna KC/T-2200 ¢ pa3rpy304Hoii mieasio 20MM.

[lepen npoOusikamu JUisi TPEIBApUTEIHLHOTO OTCEBAa MEJOYM YCTAHOBJIEHBI
rpoxota. OOorameHu0 TMojJBepraercs pyaa KpynHoctbio S0-16mm. Jlns
pa3zeneHnsl Ha KJIACcChl YCTaHOBJICHBI HHEpIMOHHbIE Trpoxota ['MT-42H. B
KauecTBe  OOoraTUTENbHOTO  o0OpymoBaHus |- cTaguu  YCTAHOBJICHBI
anekTpomarauTHeie cenaparopsl DBbC-80/170 na armopyny u [IBC 90/150 Hna
JIOMEHHBI KOHIIEHTpPAT.

3. HpoOuiiku cpeaHero apoOaeHus.

[To manubiM Y3TM, npousogutensHocTh Apodusiok KCAT-2200 npu mienu 36
MM cocTtaBisieT 270M3/4.

Jns  TamTaroibCKOro MeECTOPOXKIeHUsI OHa cocTaBUT 5941/4. ['omoBas
MPOU3BOAUTEIILHOCTD APOOMIIKH 3,45MITH. T/TOS.

4. Cenapartopsl.

Beixon ¢paknum 50-16 MM coctaBimser 55% mus pya FOro-Bocrounoro
yuactka. Beixon ¢pakmum 16-0 mm cocraBmsier 45% nns pyn Bocrounoro,
3anagHoro u CeBepHo-3amanHoro ydactka U 42% nna pyn HOro-Bocrtounoro
ydactka. B Hacrosiiee Bpemsi Ha (paOpuke yCTaHOBJIEHO IO BOCEMb CEMapaTOpOB
OBbC 80/170 na ¢pakuuu 50-16 mm u 16-0 mm.

[lorpy3ka pynsr B BaroHel MIIC co ckimama [JO® ocymecTBiasercs

skckaBaropamu JKI'-5; OKI-4,6b.

1.3.8.3 PeMOHTHO-MeXaHU4YECKAasi MACTePCKAasi

OTCyTCTBHE LIEHTPAJIM30BaHHON 0a3bl sBIsIETCS HaumOojee CyIEeCTBEHHBIM
HEJIOCTaTKOM PEMOHTHOIO XO3AWCTBA TOPHOPYAHBIX MPEANPHUATHNA, H3-32 YETO
PYJHUKHU BBIHYKJICHBl CBOMMU CHUJIAMH BBITIOJHATH BCE BUJbI PEMOHTHBIX padoT, a

TaK>K€ U3TOTOBIISITh 3HAYUTEILHBIN 00bEM 3aITaCHBIX YaCTEH.

38



OcHoBy pemoHTHOM ©0a3pl pyanukoB [opHoit Illopum cocraBmisioT

SJICKTPOMCXaHNYCCKHUC 11€Xa, BKIIIOYAIOIIUC B ceost:

° OTACIICHUA OJIA H3IOTOBJICHUA, YIIPOYHCHHA WM BOCCTAHOBJICHUSA
3amacHeIx yacter. OHu OCHAIICHbI YHHBCPCAJIbHBIM  MCTAJJIOPCIKYIIIUM,

TEPMHUUYECKUM U CBAPOUYHBIM 000PYTOBAaHUEM.

° Y4aCTKH PCEMOHTAa TOPHOTIO O60py,Z[OBaHI/I}I U J3JICKTPUYICCKHUX

MallluH.
PemoHTHO-MexaHuueckas MaCTCpCKas IMPCAHA3HAYCHA JJIs:

. POU3BOJICTBA TEKYIIUX PEMOHTOB TOPHOTO M  00OTaTUTEIHLHOTO
obopynoBanusi B nosHoM odbeme u 80 % oT obmiero obObema KanuTalIbHBIX
PEMOHTOB BCETr0 TEXHOJOTUYECKOro 000pyaoBaHUs TallTarojbCKOro pyJIHUKA U
W3TOTOBJICHUSI 3alaCHBIX YAaCTEeH IS BBIMOJHEHUS JAHHBIX PEMOHTOB B TOJHOM

o0BeME;

° IMPOU3BOACTBA KAIIUTAJIbHBIX PCMOHTOB, U3I'OTOBJICHUS 3aIIaCHBIX yacTeu

CMEHHOI'0 M HECTaHIaPTU3UPOBAHHOTO 000PYIOBAHUS;

® BBIITOJIHCHU A CPCOHUX, TCKYIIUX " KaIlMTaJIbHBIX PEMOHTOB

AIEKTPOOOOPYTOBAHUS.

B cocraBe PMM mpenycMoTpeHbl: pa3d0pOYHO-COOPOUHOE, MEXaHWYECKOE,
KY3HEYHOE,  TEPMHUYECKOE,  DJIEKTPOPEMOHTHOE,  MPONUTOYHO-CYIIHIBHOE
OTJCJICHUS, OTHEJICHUE METAUIOKOHCTPYKIUNA, HHCTPYMEHTAIBHOE, MAacCisHOE
XO34MCTBO M JIPYyTHE MOMEIICHUS BCIOMOTATEIHHOTO M OBITOBOIO Ha3HAYEHUS.
Macrtepckasi OCHallleHa METAJUIOPEXYIIUMHU CTaHKaMH, Ky3HEYHO-TIPECCOBBIM,
CBApOYHO-HAJIAIOYHBIM M JIPYTMM  BCIIOMOTaTeIbHBIM  OOOpYJIOBaHHUEM U

WHBEHTapEM.
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1.3.8.4 ABTOTpaHCHOPTHBIH 1EX

["apaxk mpeqHa3HAYEH 7151 TEXHUYECKOTO 00CTYKUBaHUs, TEKYIIETO PEMOHTA U
XpaHEHUs! aBTOMAIINH U OYyJIb03€pPOB.

B cocraBe rapaxa npeaycMOTpEHBI:

1. rmaBHBIN KOpITYC;

2. OTKpbITasi CTOSIHKA MaIINH C BO3yX0000IpEBOM;

3. CTOSTHKA JIs1 TPAKTOPOB;

4. TONIMBO3aNPaBOYHbBIN ITyHKT;

5. OUUCTHBIE COOPYKEHMUSL.

Texkymuii peMOHT M TEXHUYECKOE OOCIYyKMBAaHHE OCYIIECTBISIETCS Ha S5-U
TYNUKOBBIX IIOCTaX, M3 KOTOPBIX [JBa OOOPYIOBaHbl T'MAPABIMYECKUMU
JBYXIUTYH)KEPHBIMM ~ MOJBEMHUKAMHM, W HAa OJHOM MPOE3THON  KaHage,
000OpYZJOBaHHOM THJPABIMYECKUM MEPEIBHKHBIM KAaHAaBHBIM IOABEMHUKOM.
Kpome Toro, oauH moct nNpeaycMoTpeH sl peMOHTa OyJIbA03€pOB.

CrnecapHO-Me€XaHUYECKUE, arperaTHble, Ky3HEYHO-CBAPOUYHBIE, PEMOHTHbBIC
paboThl, a Takke pabOThl MO PEMOHTY AKKyMYJATOPOB, NPUOOPOB NHUTAHUSA U
3JIEKTPOOOOPYIOBAHUST MPOU3BOAATCS Ha  CHELMATU3UPOBAHHBIX  Yy4acTKax,

OCHAaIICHHLIX COOTBCTCTBYIOIUM O60py210BaHI/I€M.
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2 JJIeKTPOCHAOXKEHHe PyAHUKA

B nacTosiimee Bpemsi Ha pyTHHKE HaXOAUTCS B SKCIUTyaTaIldy MOACTaHIUs 35/6
kB"Pynununasa" ¢ nymst tpancopmaropamu o 16 000 kBA Ha cymectByroei
MIPOMILJIONIAJIKE, 00ECTICUNBAIOIIAs HYK/IbI IIIaXTHI.

[Tutanne mnoncranmus «Pygauunas» 35/6 kB modydaer OT MOACTaHIUMU
110/35/6 kB "Tamraronsckas" 1mo JBYXIENHOW Bo3ayiiHoW nuHuM BJI-35kB,
BBITIOJTHEHHON Ha MeTajuinueckux onopax ¢ nmpoBogom AC — 150. [IpoTskeHHOCTh
BJI-35 kB coctaBnser 4200 m.

Ot noxacranmuu 35/6 kB "PyaHuyHas" mojiy4arOT MUTAHHE CYIIECTBYIOIIUE
noTpeduTeny 3anagHoll MpOMIUIOIAAKY, EpeBeACHHbIE ¢ nojacTaHuuu 35/6 kB
"KoMnpeccopHas', Takue Kak MoJlbeMHbIE U BEHTWISIIUOHHBIC YCTAHOBKU CTBOJIOB
"CeBepHblity, "HOxHbIN" 1 "HoBOKanuTanbHBIN", a TAaK)KE 3aKJIaI0YHbIA KOMILICKC
1 MIOA3EMHBIC TTOACTAHIIHH.

["opu30HTHI TUTAIOTCS OT NMOACTaHIMH "PynHuuHag" yepes cieayromue Kadenu

1. Ot stuetiku Ne 22 "Pynununas" no siueriku LI rop - 210m Ne 24 4AAILIB
3*150 L=50m+450m + 4ITAAIInHY 3*150 L=480m+240m + 4AAIIB 3*120
L=230m.

2. Ot stueiiku Ne 18 "Pynununas” no stueiiku LIIIT rop - 210m

Ne7 4AAIB 3*¥150 L=50m+450m + 4IHAAIInHY 3*150 L=480M+240m +
4AAIIB 3*120 L=270Mm.

3.0t stueitku Ne 30 «Pynuuunasy» no stueriku LTI rop +70m
No 2AAIIB 3*150 L=450m + 2ITAAIT 3*120 L=400m + 2AAIIB 3*150 L=85m

4. Ot sueiiku Ne 8 «Pynuuunas» no sueiiku LI rop +70m
No2 2AAIB 3*150 L=450m + 2ITAAIT 3*120 L=400m + 2AAIIB 3*150 L=100m

5. Ot sueiiku No9 «Pynauunas» no TCHIB-250/6/0,4 rop +450m
AAIIIB 3*120 L=350m

Ha nuaum ot stueek No22 u Nel8 ycranominen peakrop PBA — 1000. Bzamen

CTapol KOMITPECCOPHOM, JKCILTyaTalds KOTOpOH mpekpaieHa B aexadpe 2000
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rojia 3amyiieHa B pa0dOTy HOBask KOMIIPECCOpHAs, PACIOJIOKUBILIAsACS HAa HOBOM
npoMIutomaake y crosna "Cubupsak". HoBas kommnpeccopHasl Moy4aeT NUTAaHUE
ot ntoactauuu 110/35/6 kB "Tamrraronsckas'.

[Ipu pazpaboTke mnpoekTa 3acTpOrku 3-T0 U 4-r0 MUKpPOPAMOHOB ropoja
Tamraron B Ycre-lllaneiMe mpemycmaTpuBaeTCs COOPYKEHHE MOACTaHIUU 35/6
kB ¢ 2-ms tpanchopmaropamu o 16000 kBA.

[IpenycMaTpuBaercsa nepeBoj, Ha MOJCTAHLIUIO CYLIECTBYIOUIUX 3JI. HArpy30K
ropojia, a TaKkXKe MHTaHWE BHOBb IMPOEKTHPYEMbIX moTpedutenei 3-ro u 4-ro
MUKPOpPAalOHOB TIOpOJila HOBBIX OYHCTHBIX COOPYXEHHM M KaHAJIW3alUU,
BO103a00pa C BOJIOOYMCTHOM CTaHIIMEN U KOTEJIBHON TrOpo/a.

Pacrnipenenenne 35eKTpO3HEPruy Ha MPOMIUIOLIA/IKE, @ TAK)KE B 4epTE ropoja
OCYUIECTBJISIETCS KaK M0 BO3AYLIHBIM, TaK U MO KaOenbHbIM JuHUAM 6 KB. Kpome
toro, OT mnoxactaniuu 110/35/6 kB HanpsokeHue MOIy4YarOT MOTPEOUTENH
30J10TO/IOOBIBAIOLIETO NpUKCKa B mocesike Cracck, a B EPCHEKTUBE - MOACTaHIUs

35/6 xB "benka" Ha benkuHCKOM MecTOpOXKACHUN (POCPOPUTOB.
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2.1 Ilepevyenb MOACTAHUMMA

Tabmuma 18 — IlepedyeHp TOA3EMHBIX MOTpeOUTENEH  MOJCTAHIIUU
«PynHUYHAS»
Ne | HaumeHoBaHue MOACTaHIIMIMA KonuuectBo u [Ipumeuanue
/T MOITHOCTh TpaHC-
dbopmaTopoB
1. [Toncranums 35/6 «PynHudHAs) 2x16000-35/6
2x630, 2x160
Top.+70Mm
2. | VIIII Ne23 — yyacTkoBas moji3eMHast 2x250
I/CTaHIus1, COBMEIIICHHAs ¢ TAroBou (y | 1x160
CeBepHoro ctBoja, UHB.N044825)
3. | VIIII Ne27 — ygacTkoBas moji3eMHast 1x250
T1/CTaHIIMsI, COBMEIICHHAs C TSATOBOM
(FOro-Boctounblii y4acTok)
I'op.£0.00m VIIIT Ne28 — yuacTkoBas
4. | mom3emHas 1/CTaHIMs, COBMEIIeHHas ¢ | 1x250
TsaroBoi(y FOxHOTO CTBOJIA)
5. | VIIIT No29— yyacTkoBas moja3emMHast 1x200
I1/CTaHIMsA, COBMEIIEHHAs C TATOBOU
(FOro- Boctounblii y4acTok)
6. | Bpemennas n/cranuus 1x250, 2x160
7 Iop.-70m  VYIIIT Ne31 1x320; 1x400
8. | VIIII Ne30— yyacTkoBasi moJ3eMHast 1x250
II/CTaHIIMs, COBMEIIECHHAS C TATOBOU 1x160
(FOro- BocTounslii y4acTok)
9. | VIIII Ne (xamepa HOBOW TEXHUKH) 1x250
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[Tponomxkenue Tadauipl 18

10. |Cop.-140m  VIIIT — Bynkep
(cymiecTBytomas m/ct — 000pya0BaTh 1x250
OJIHUM TATOBBIM arperaTom)
11. | ITVIIII (ceBepHBIil TPEYTOIBHUK) 1x250
12. | Cop.-210m
LTI ((cymectByromias m/ct — obopy- | 2x250
JIOBaTh OJHUM TATOBBIM arperaTom) 1x400

13.

LIIIT (cymecTByromIas 1/cr)

3x250; 4x160

14. | ITYIIII (ceBepo-3amnaHblii y4acTOK) 1x250
15. | T'op.-280m
VIIII Nel7 (cymecTBytoias 1/cr) 2x400
16. | VIIII Nel8 (cymecTBytoias 1/cr) 2x250; 3x160
17. | ITYIIIT Nel 1x160
18. | ITYIIIT Ne2 1x250
19. | Cop.-350m IIIIIT Nel6 (cymiecTByrorias
n/ct y CeBepHOTro CTBOJIA) 2x400
20. | ITYIIII (mrompHEBOM rop.+450) 1x250
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2.2 Ilepedyennb TpaHcHPoOPMATOPOB MOAKIIOUYEHHBIX K MOACTAHIUH

«PynHuuHas»

Tabmuna 19 — [lepedenp NoaKIIOYEHHBIX TPAHCHOPMATOPOB K MOACTAHIINN

Kou-Bo CymmapHas
IIpousBoacreo, uex, | Tun Hanpsi:kenue, kB
TPaHc(pOp | MOIIHOCTH
HOMep MOACTAHUIMU TpancopmarTopa BbICIIee/ HU3LIEe
-MaTopoB | KBA
Y o O9
TAHC — 16000 |2 32000 35/6
[1C "Pynanynas” T™ - 100 2 200 35/0,4
TCII-160 2 320 6/0,23
KTII-630
TM3 - 630 2 1260 6/0,4
[IC"Pynanynas
TII "Cknag BM" T™ - 100 1 100 6/0,4
MTII  "ba3zuchbiii
T™ — 250 1 250 6/0,4
ckian'”
IIlaxTa (MOBEPXHOCTH)
IIC "3akmago4HbIi
T™ - 630 2 1260 6/0,4
KOMILIEKC"
IIC IIY "Hoso-
TM — 1000 2 2000 6/0,4
Kanuranpuas"
IIC BKY "Hoso-
T™ - 160 2 320 6/0,4
Kanuranpnas"
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[Tponomxenue Tadaupl 19

[1C BY "CeBepnas" T™M - 100 2 200 6/0,4

T™ - 160 1 160 6/0,4
[1C BY "lOxnHas"

T™ - 100 1 100 6/0,4
IlaxrTa (mox3eMka)
[TYTIIT rop. +450 m. TCIIB-250 |1 250 6/0,4

TCB-250 2 500 6/0,4
VIIII Ne23 rop. + 70m.

TCII-160 1 160 6/0,23

TCIT-160 1 160 6/0,23
VIIIT Ne 28 rtop. = 0 m.

TCIIB-250 |1 250 6/0,4

TKIIT-200 |1 200 6/0,23
VIII Ne 29 rop. £ Om.

TCIIB -250 |1 250 6/0,4
VIIIT rtop. £ 0 wm |TCHIB-250 |1 250 6/0,4
(BpemeHHas) TCII-160 2 320 6/0,23

TCBIT-250 |1 250 6/0,4
VIII Ne 30 rop. — 70 m.

TCIT - 160 1 160 6/0,23
VIII rop. - 70 m. TCIIB-250 |1 250 6/0,4

TKIIBIT-320 | 1 320 6/0,4
VIII Ne 31 rop. — 70 m.

TCB-400 1 400 6/0,4
PIT rop. —140 m. TCIIB-250 |1 250 6/0,4

TCB- 250 2 500 6/0,4
HIII rop. —210m.

TCB-400 1 400 6/0,4

TCHIB-250 |3 750 6/0,4
VIIII rop. —210 m.

TCII-160 4 640 6/0,23
VIII Ne 17 rop. —280 m. | TCB-400 2 800 6/0,4
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[Tponomxenue Tadaubl 19

TCILIB-250 |2 500 6/0,4
VIII Ne 18 rop. — 280 m.

TCII-160 3 480 6/0,23
[TYTIT rop. — 280 m. (5

TCIIIB-250 |1 250 6/0,4
opT)
[TYIII rop. — 280 m. (31

TCBII-160 1 160 6/0,4
opT)

TCILIB-250 |2 500 6/0,4
VIII Ne 22 rop. — 320 m.

TCII-160 3 480 6/0,23
LIIIT rop. — 350 m. TCB-400 2 800 6/0,4
Hroro 63 41600
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3 AHaJIM3 pe:KUMOB padoThI SHeproceTu 6 kKB
3.1 Onuncanue IHEProceTH

DJIEKTPONPUEMHUKHN TamTaroabCKOro MKeJIe3HOPYAHOTO MECTOPOKACHUS
UMEIOT Pa3BETBIEHHYIO CETh AIEKTPOCHAOKEHUS. CoennHenus
pacmpefeNuTeNbHbIX yCTpoiicTB 6 kKB u  moHmkaronmx TpaHchopmaTtopos
OTIIEJBHBIX MOTpeOUTeNed, UEHTPAIbHBIX M  YKPYIMHEHHBIX MUTAOIINX
noactanuuid (I{III1 u YIIIT) BEIOIHEHBI aTIOMUHUECBBIMU KaOCIbHBIMU JTMHUSMH,
COCTOSIIIIMMU TOPOH U3 NBYX-TpEX kabemneil pasnuuHbix Mapok. [Iutanue VIIII u
LI, xak MpaBWIO BBINOJHEHO W3 HECKOJBKUX MapaluIeIbHO IPOJIOKEHHBIX
JuHUM. JIMHUY TUTaHUS Pa3HbIX CEKUUU MPOJIOKEHBI 10 Pa3IM4YHbIM KaOEJIbHBIM
TpaccaM. [IpakTMUecKu BcCe paCIpEENIUTENbHBIE YCTPOMCTBA MMEIOT IO J1Ba U
Oonee MCTOYHUKOB IIATaHUs, 000pyAOBaHbI YCTPOMCTBAMH ABP
(aBTOMATUUYECKOTO BBOJIa PE3EPBA).

CxeMa DJEKTPUYECKUMX COCIMHEHUN IOACTAHIMM IPEJICTaBIEHA B
IIPUJIOKEHUH A.

Cxema 3JIeKTpUYECKUX COEMHEHH IaXThl IPEACTaBICHA B MPpUIOkKeHUHU b.

Tak, HA3eMHBI KOMILJIEKC 3JIEKTPONPUEMHUKOB COCTABIISIOT, KaK MPABUIIO,
JIOCTAaTOYHO MOIIHBIE CUHXPOHHBIE U aCUHXPOHHBIE 3JeKTpojBurarenu. Mmeercs
U Harpy3ka OBITOBOIO XapakTepa (KOMIUIEKCHI OBITOBOIO M TEXHOJIOTHMYECKOTO
oOciykuBaHUs 11axThl). [ToA3€MHBIN KOMIUIEKC B MEPBYIO OYEpPE/b BKIIOYAET B
ce0si IB€ HACOCHBIE CTAHIMU C ACMHXPOHHBIMU AJIEKTPOJBUTATENSIMU, KOMILIEKC
anekTpoyctaHoBok 0,4 u 0,22 kB ansa obOecrieueHus 3JIEKTpOIHEPTUel OYpOBBIX,

JIpOOMIBHBIX PabOT, OCBEIIEHUS, TPAHCIIOPTA, MECTHOM BEHTWIIALIMKM U I.P.

3.2 IlloaroToBKa MCXOAHBIX JaHHBIX AJs «Mustang»

3.2.1 CocTaByieHue cxeMbl 3aMeleHH s

[IpeacTaBuM Bce DOJICKTPUYECKUE CBSI3M MUTAHUSA TOTPEOUTENe UX
KOMIUIEKCHBIMU COTIPOTUBIICHUSIMU:

MIPOJIOJIbHBIMU - BHYTPEHHUE COMPOTUBIICHUS TMHUHN U TpaHCc(HopMaTopoB
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MOMEPEYHbIMM — YTEYKHM XOJIOCTOTO XojJa g TpaHcPopMaTopoB U
EMKOCTHas ITOAMUTKA OT KaOEIbHBIX JTUHUN

JIuHMM  CBS3M CHUHXPOHHBIX UM  AaCHHXPOHHBIX JJICKTPOJBUTATEICH
MPEJICTABUM B BHUJI€ KOMIUIEKCHBIX COINPOTUBICHUN C MPAKTUUYECKH HYJIEBBIMU
3HAUYCHUSIMU.

Cxema 3aMeIleHHs TIpeiCTaBlIeHa Ha pUCYHKE 3.

3.2.2 Pac4yéT 3J1eMeHTOB cXeMbI 3aMelleHus.

OmnpenenuM mapamMeTphl IEMEHTOB CXEMBI 3aMEIEHUS B IMCHOBAHHBIX €IMHAIIAX
3.2.2.1 Bo3ayuinbie 1 KadeJabHbIe JJMHUHU dJIEKTponepeaay:

AKTHBHOE COIIPOTHUBJICHUC BCTBU JIMHUMU!
R., =R,-L/n

Peaktusnoe COIMIPOTHUBJICHHUC BECTBU JIMHUMU!
X, =X,-L/2

HonepeqHaﬂ IMPOBOAUMOCTDb BETBU JIMHHUU!

_Bi—j :_Bo L-n rne

Ro — yaenpHOE akTHBHOE CONPOTHUBIICHUE TUHUN, OM/KM;
Xo — yIeTbHOE UHAYKTHBHOE COMTPOTHUBIICHUE TUHUU, OM/KM;
By — ynenbHas EMKOCTHASI TPOBOJUMOCTD JIMHUK, MKCM/KM;
L — quHa TMHAHR, KM
N — 4Kcio napasnienbHbIX BETBEH
g BJI-35 kB AC-150 Ry = 0,199 Om/kMm; Xo = 0,406 OM/kM
Jns tpéxdazHbix KaOeNbHBIX JUHUW B PE3WHOBOW U TMOJUATUICHOBOU
U3OJISIINN:
3x70: Rp=0,443 Om/xM; Xy = 0,08 Om/kM; Bg = 1,27 MkCMm/KM;
3x95: Rp=0,326 OM/kM; Xo = 0,078 Om/kM; Bg = 1,34 MxCMm/KM;
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3x120: Rp=0,258 OM/kM; Xo = 0,076 Om/kM; Bg = 1,46 MkCM/KM;
3x150: Ry =0,206 Om/kM; X = 0,074 OM/xM; Bg = 1,62 MKCM/KM;
3x185: Ry =0,167 Om/kM; X = 0,073 OM/xM; Bg = 1,69 MkCMm/KM;
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Pacuér mapameTpoB JTUHUI dNEKTpoIiepenad npeacraBuM B tadmuie 20
Ta6nuna 20 — IlapameTpsl TUHMI JIeKTpoIiepenayd

Ne

o

Iucno

Ryn,

Xyn,

Byax,

Ri-j,

Xij,

Bidj,

Ne
i j | memei Tun L, 1m Om/kM | OM/KM | MKCM/KM L, 1m Om OM | MKCcM Inom, A
1] 2] 1 |AC150 | 42 | 0199 | 0406 42 | 0836 | 1,705 | 0,000
13| 1 |AC150 ]| 42 | 0199 | 0406 42 | 0836 | 1,705 | 0,000
2 | 4| 1 | TAHC-16000/35 0 | 0448 | 8441 | 82,900 | 253/1539
35| 1 | TAHC-16000/35 0 | 0448 | 8,441 | 82,900 | 253/1539
46| 2 351),150 0535 | 0206 | 0074 | 162 |0935 0115|0037 | 2,857 | 470
35],150 0535 | 0206 | 0074 | 162
5071 2 0 0,935 | 0.115 | 0,037 | 2.857 | 470
0o | 04 | 0288 | 0076 | 162
6|8 | 1 0 | 0001 | 0,000 | 0,000
69| 1 0 | 0,001 | 0,000 | 0,000
6 10| 1 0 | 0,001 | 0,000 | 0,000
7 11| 1 0 | 0,001 | 0,000 | 0,000
7 12| 1 0 | 0,001 | 0,000 | 0,000
7 13| 1 0 | 0,001 | 0,000 | 0,000
7 14| 1 0 | 0,001 | 0,000 | 0,000
3}%0 035 | 0206 | 0074 | 162
6 15| 2 s 051 | 0057 | 0,019 | 1,652 | 400
o, | 016 | 0288 | 0076 | 162
3}%0 01 | 0206 | 0074 | 162
7116] 2 s 033 | 0,040 | 0,012 | 1,069 | 400
o, | 023 | 0288 | 0076 | 162
KT
s | 015 | 0326 | 0078 | 134
15021 1 35120 025 | 0258 | 0076 | 162 | 1,05 | 0247 | 0079 | 1,659 | 170
KT
o, | 065 | 0206 | 0074 | 162
2122 1 3}%0 005 | 0206 | 0074 | 162 | 005 | 0010|0004 | 0081 | 235
223 1 35120 02 | 0258 | 0076 | 162 | 02 |0052|0015]| 0324 | 200
16|23 1 35120 18 | 0258 | 0076 | 162 | 1.8 | 0464|0137 | 2916 | 200
1618 1 315915 081 | 0326 | 0078 | 134 | 081 | 0264|0063 | 1,085 | 170
1820 1 3)1((120 03 | 0258 | 0076 | 162 | 03 |0077|0023| 0486 | 200
1819 1 35@0 006 | 0258 | 0076 | 162 | 006 | 0015|0005 | 0097 | 200
3)130 006 | 0258 | 0076 | 162
15 17| 1 o 026 | 0057 | 0,019 | 0421 | 200
| 02 | 0206 | 0074 | 162
3§915 014 | 0326 | 0078 | 134
1617 1 e 025 | 0,068 | 0,019 | 0366 | 170
N, | oan | 0206 | 0074 | 162
15 24| 2 3520 068 | 0258 | 0076 | 162 | 068 | 0088|0026 | 2203 | 400
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ITponomxenue Tadmauibl 20

Ne | Ne | Iucno Ryux, Xyn, Byn, Ri-j, | Xi-j, | Bi-j,
i j | uemei Tin L, xm OM/kM | OM/KM | MKCM/KM L, xm OMm Om MKCM Inom, A
16|25 2 3530 066 | 0258 | 0076 | 162 | 066 | 0085|0025 | 2138 | 400
25 26| 1 3530 06 | 0258 | 0076 | 162 | 06 |0155|0046| 0972 | 200
25 (27| 1 315710 03 | 0443 | 008 | 127 | 03 |0133|0024| 0381 | 140
24 28| 1 35120 076 | 0258 | 0076 | 162 | 076 | 0196 | 0058 | 1,231 | 200
25 29| 1 35120 0,77 | 0258 | 0076 | 162 | 077 | 0199 | 0059 | 1,247 | 200
25 32| 1 35120 169 | 0258 | 0076 | 162 | 1.69 | 0436 | 0128 | 2738 | 200
24 (31| 1 35120 167 | 0258 | 0076 | 162 | 1,67 | 0431|0127 | 2705 | 200
28 (30| 1 35120 041 | 0258 | 0076 | 162 | 041 | 0106 | 0,031 | 0664 | 200
31 ]33] 1 3)1((30 081 | 0258 | 0076 | 162 | 081 |0209|0062| 1,312 | 200
32 34| 1 3)1((30 08 | 0258 | 0076 | 162 | 08 |0206|0061| 1,296 | 200
33|35 1 3@10 006 | 0443 | 008 | 127 | 006 | 0027|0005 | 0076 | 140
33|51 1 3)1((30 02 | 0258 | 0076 | 162 | 02 |0052|0015| 0324 | 200
34 52| 1 3)1((30 02 | 0258 | 0076 | 162 | 02 |0052|0015| 0324 | 200
34 (36| 1 313710 006 | 0443 | 008 | 127 | 006 | 0027 | 0005 | 0076 | 140
35120 027 | 0258 | 0076 | 162
4 24| 4 . 144 | 0078 | 0,027 | 9331 | 800
| 17 | 0206 | 0074 | 162
35120 023 | 0258 | 0076 | 162
5 25| a4 . 14 | 0075|0026 | 9072 | 800
| 17 | 0206 | 0074 | 162
35120 043 | 0258 | 0076 | 1,62
24 37| 2 o 063 | 0076 | 0,024 | 2,041 | 400
o | 117 | 0206 | 0074 | 162
3520 043 | 0258 | 0076 | 162
o4 | 43| 2 o 063 | 0076 | 0,024 | 2,041 | 400
ot | 117 | 0206 | 0074 | 162
3)130 043 | 0258 | 0076 | 162
25 39| 2 o 0,63 | 0076 | 0,024 | 2,041 | 400
% | 117 | 0206 | 0074 | 162
3}%0 043 | 0258 | 0076 | 162
25 48| 2 2 0,63 | 0,076 | 0,024 | 2,041 | 400
| 117 | 0206 | 0074 | 162
37 | 38 0 | 0,001 | 0,000 | 0,000
39 | 40 0 | 0,001 | 0,000 0,000
39 | 41 0 | 0,001 | 0,000 | 0,000
39 | 42| 1 35@0 012 | 0258 | 0076 | 162 | 012 | 0031|0009 | 0194 | 200
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[Tponomxenue Tadmauib 20

Ne | Ne | Hucno Ryn, Xyn, Byx, Ri-j, | Xi-j, Bi-j,
i j eneu Tun L, xu OMm/kM | OM/KM | MKCM/KM L, xu Om Om MKCM Inon, A
43 | 44 0 | 0,001 | 0,000 0000
43 | 45 0 0,001 | 0,000 0,000
43 46| 1 351%0 044 | 0258 | 0076 | 162 | 044 | 0114|0033 | 0713 | 200
46 | 47| 1 35120 1 | 0258 | 0076 | 162 1 |o0258|0076| 1,620 | 200
48 | 49 0 | 0,001 | 0,000 0,000
48 | 50 0 | 0,001 | 0,000 0,000
35],150 04 | 0206 | 0074 | 162
4 53| 1 = 135 | 0,241 | 0,099 | 2254 | 235
gs | 095 | 0167 | 0073 | 169
KT
5o | 06 | 0206 | 0074 | 162
5 54| 1 3}%5 008 | 0167 | 0073 | 169 | 138 | 0318|0103 | 2129 | 200
KT
e | 07 | 0258 | 0076 | 146
4 55| 1 3}%0 045 | 0206 | 0074 | 162 | 045 | 0093|0033 | 0729 | 235
5 56| 1 3}%0 015 | 0206 | 0074 | 162 | 015 | 0031|0011 | 0243 | 235
4 |57 1 3}%0 035 | 0206 | 0074 | 162 | 035 | 0072|0026 | 0567 | 235
5 58| 1 3}%0 04 | 0206 | 0074 | 162 | 04 |0082|0030| 0648 | 235
4 59| 3 3}({1%5 02 | 0167 | 0073 | 169 | 02 |0011|0005| 1,014 | 270
5 60| 3 3}%5 02 | 0167 | 0073 | 169 | 02 |0011|0005| 1,014 | 270
4 61| 2 3)1((120 024 | 0206 | 0074 | 162 | 024 | 0025|0009 | 0778 | 235
5 62| 2 3)1((120 024 | 0206 | 0074 | 162 | 024 | 0025|0009 | 0778 | 235
4 63| 2 3)1((120 03 | 0206 | 0074 | 162 | 03 |0031|0011| 0972 | 235
5 64| 2 3)1((120 03 | 0206 | 0074 | 162 | 03 |0031|0011| 0972 | 235
63 | 65 0 | 0,001 | 0,000 0,000
63 | 66 0 | 0,001 | 0,000 0,000
64 | 67 0 | 0,001 | 0,000 0000
64 | 68 0 | 0,001 | 0,000 0000
4 69| 1 3?710 04 | 0443 | 008 | 127 | 04 |0177|0032| 0508 | 140
57| 1 3?710 04 | 0443 | 008 | 127 | 04 |0177|0032| 0508 | 140
4072 1 35@0 03 | 0206 | 0074 | 162 | 03 |0062|0022| 0486 | 235
5 73| 1 3520 03 | 0206 | 0074 | 162 | 03 |0062|0022| 0486 | 235
4174 1 3)1(%0 0115 | 0258 | 0076 | 146 |0115|0,030 | 0,009 | 0168 | 200
5 75| 1 3)1(%0 0115 | 0258 | 0076 | 146 |0115|0,030 | 0,009 | 0168 | 200
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3.2.2.2 /IByxoomoTouHbie TpanchopmaTopnl TTHC-16000/35
AKTHUBHOE CONIPOTUBICHHE OOMOTOK TpaHc(hopmMaTopa:

R- . = APK .UEO.MBH — 8536,752
1—] 2 5 -
S 16%-10

HOM

=0,448,0m

PeaktuBHOE conpoTuBIEeHIE 0OMOTOK TpaHchopMaTopa:

o UKi%'U;fo,wBH — 10'36’752 :8 441 OM
i-] 100-S, 100-16 |

[Tonepeuynasi mpoBOIMMOCTh TpaHChopMaTopa, OOYCIOBIEHHAS MOTEPSMU
XO0JIOCTOr'0 X0/1a:

_ I X ’% ) SHOMBH _ 0’7 16
1 77100-U2 . 100-36,75

=82,928 mxCm

Homunanpupiii  koddunueHt TpaHchopmanuu  (HysleBas  OTHailka

perynsaropa):
kiij _ UHoMBH — 36,75 _ 5’833 e
UHOMHH 673 ’

APy — moTepu KOpOTKOTO 3aMbIKaHUs, KBT;

Uk — HanpsikeHue KOPOTKOTro 3aMblKaHus, %;

Ix«% — Tok X0m0cTOoro xoaa, %

Sion — HOMHHATIBHAS TIOJHASI MOIITHOCTH TpaHchopmaTopa, MBA

UsonBHy Unonnn — HOMUHAIbHBIE HAMPSKEHUS BBICOKOM M HU3KOW CTOPOH, KB;

3.3 PacuéTt pexxuMoB padoThl JHEPIrOCETH MAXTHOTO KOMILJIEKCA
3.3.1 Peskum 1. MakcMMaJIbHBIN PeKUM € NepeKocoM Harpy3ku Ha T-1
Pacuer pexxnma OJHOTO W3 MaKCHUMAaJbHBIX PEKHMOB PabOTHI IIAXTHOTO
KOMILJIEKCa
Onucanue pexxuma: B pabore HaxoauTcs
- OcHoBHOE TIaxTHOE 000pyIoBaHue ¢ 3arpy3koit ot 0,5 mo 0,7 oT MakcUMaIBLHOM

YCTaHOBJICHHOW MOIIHOCTH
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- Hacocnast cranuus Ha ropuzonte +70: B pabore Tpu arperara — oausn ¢ 1CIHI

(630), mBa - ¢ 2CIII (630, 800);

- HacocHas cranuusa Ha ropusonte -350: B pabote Tpu arperara — asa ¢ 1CII

(2x630), ogus - co 2CII (800);

- BentycranoBka «fOxHas» - B padore BY Nel ¢ 1 CILI (250);

- BentycranoBka «CeBepHas» - B padote BY Ne2 co 2 CII (800);

- [Tonsémuuk «CeBepHasi» - B padote ITY Nel ¢ 1 CHI (1250);
- [lonpémuuk «HoBokanutansHas» - B pabdote [TY Nel ¢ 1 CI (3200);

- BentycranoBka «HoBokanutanbHas» - B padore BY Nel ¢ 1 CIII (1600);

- Konpnencaropuas — B pabote nBa Hacoca (1 u 4), 1o 0JHOMY Ha K@Kyl CEKIIUIO

(2x1600)

- aknanounbiit komiuieke — B padora CI Nel ¢ 1 CII (1000)

Pacuet Harpy3ok pexxuma mnpejcTaBiieH B Tabnuie 21.

Tabnuma 21 — Pacuét Harpy30k MakCUMaJIbHOTO PEXKHUMA.

o Sycr, | Pyct, | cos S, P, ,
y];;a cII HaunmenoBanue N?]B A N?]B A s K3 MBA | MBr M]g A
1 Iuue 35 xB I1C-110
2 1| 1 CHLI-35TIC 35/6
3 2 | 2 CII-35TIC 35/6
4 1|1 CHI-6TIIC 35/6
5 2 | 2 CII-6 TIC 35/6
6 1| 1 CHI-6 YIIII (+70) 0,41 09 | 05 | 0,205 | 0,485 | 0,089
7 2 | 2 ClI-6 VIIII (+70) 0,25 09 | 05| 0,125 | 0,113 | 0,054
8 1| AJ1-800 0,8 0,9 0 0,000 | 0,000 | 0,000
9 1| AJ-800 0,8 0,9 0 0,000 | 0,000 | 0,000
10 1| AJ1-630 063 089 | 1 0,708 | 0,630 | 0,323
11 2 | AJ1-630 063 [089] O 0,000 | 0,000 | 0,000
12 2 | AJ1-800 0,8 0,9 1 0,889 | 0,800 | 0,387
13 2 | AJ1-630 063 089 | 1 0,708 | 0,630 | 0,323
14 2 | AJ1-630 063 [089]| O 0,000 | 0,000 | 0,000
15 1| 1 ClI-6 VIIII (-70) 0,383 09 | 06 | 0,230 | 0,207 | 0,100
16 2 | 2 CIII-6 VTIII (-70) 0,313 09 | 06 | 0,188 | 0,169 | 0,082
CxuroBoit pyactsop (Top.-
17 2 | 140) 0,25 09 | 0,7 | 0,175 | 0,158 | 0,076
18 | 2 | Bpeska
19 2 | KB/l rop-70 0,25 0,16 |085| 05 | 0,219 | 0,186 | 0,115
20 2 | Tsarosas rop.0 0,25 |0,1375| 0,8 | 0,8 | 0,338 | 0,270 | 0,203
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[Tponomxenue Tadauib 21

o Sycr, | Pyct, | cos S, P, ,
yg;a cII HaumenoBanue l\/i]B A l\/i]B A b K3 MBA | MBr Mg A
21 | 1| VIIII BocrouHast 0,41 09 ] 05| 0,205 | 0,185 | 0,089
22| 1| VIII-29 FOBY rop.0 0,45 09 | 05 | 0,225 | 0,203 | 0,098
23| 1| VIII-30 KOBY rop-70 0,41 09 | 06 | 0,246 | 0,221 | 0,107
24 | 1| LIIII (rop-210) cte. H-Kan | 0,463 09 1] 07 | 0,324 | 0,292 | 0,141
25 2 | HIIT (rop-210) cte. H-Kan | 0,41 09 | 0,7 | 0,287 | 0,258 | 0,125
26 | 2 | I[TYVIIrop-210 0,25 09 | 06 | 0,150 | 0,135 | 0,065
27 | 2 | PYIIY 3anannas 0,16 09 | 0,6 | 0,096 | 0,086 | 0,042
28 | 1| VIIIIrop-210 0,04 |0,1375| 0,8 | 0,7 | 0,148 | 0,119 | 0,089
29 | 2 | VI rop-210 0,04 10,1375| 0,8 | 0,7 | 0,148 | 0,119 | 0,089
30| 1| IIYVIIrop-140 0,25 09 | 06 | 0,150 | 0,135 | 0,065
31| 1| VIIII-17 rop-280 0,4 09 | 06 | 0,240 | 0,216 | 0,105
32| 2| VIII-17 rop-280 0,4 09 | 0,6 | 0,240 | 0,216 | 0,105
33| 1| VIIII-18 rop-280 04 |0,1375|085| 0,7 | 0,393 | 0,334 | 0,207
34| 2| VIIII-18 rop-280 0,4 09 | 0,6 | 0,240 | 0,216 | 0,105
35| 1| IOVYVII-1Or 0,16 09 | 05| 0,080 | 0,072 | 0,035
36 | 2 | [TYVII-2 CeBep 0,25 09 | 06 | 0,150 | 0,135 | 0,065
37 | 1 | LTI cte CeBepHsiii 1 0,4 09 | 05 | 0,200 | 0,180 | 0,087
38| 1| AI-630 063 |[089 | 1 0,708 | 0,630 | 0,323
39 | 2 | LI ctB CeBepHblii 2
40 | 2 | A-800 0,8 0,9 1 0,889 | 0,800 | 0,387
41| 2 | AJ-800 0,8 0,9 0 0,000 | 0,000 | 0,000
42 2 | CrBou Crienoit 0,41 09 | 0,7 | 0,287 | 0,258 | 0,125
43| 1 | I ctB CeBepHblii 3
44 | 1| AJ-630 063 089 1 0,708 | 0,630 | 0,323
45| 1| AI-630 063 |089| O 0,000 | 0,000 | 0,000
46 1 | CrBost Cubupsik 0,2 0,9 | 0,65 0,230 | 0,117 | 0,057
47 1 | CrBost Cubupsik 0,65 09 | 0,7 | 0,455 | 0,410 | 0,198
48 | 2 | LI ctB CeBepHblii 4
49| 2| AI-630 063 |089] 0 0,000 | 0,000 | 0,000
50| 2| AJ1-800 0,8 0,9 0 0,000 | 0,000 | 0,000
51| 1| VIIII-22 rop-350 0,57 09 | 06 | 0,342 | 0,308 | 0,149
52 | 2 | VIIII-22 rop-350 0,41 09 ] 05| 0,205 | 0,185 | 0,089
53| 1| BY IOxnas C/I-1 0,25 1 1 0,250 | 0,250 | 0,000
54| 2 | BY HOxnas CJI-2 0,25 1 0 0,000 | 0,000 | 0,000
55| 1| BY Cesepnas CJI-1 0,8 1 0 0,000 | 0,000 | 0,000
56 | 2 | BY Cesepnas C/I-1 0,8 1 1 0,800 | 0,800 | 0,000
57 | 1 | ITV Cesepnas AJ] 1,25 | 0,9 1 1,389 | 1,250 | 0,605
58 | 2 | ITV CesepHas
59| 1| I1V H-xan CA-1 3,2 1 1 3,200 | 3,200 | 0,000
60 | 2 | ITY H-kan C/I-2 3,2 1 0 0,000 | 0,000 | 0,000
61| 1| BY H-kan CJ] 1,6 1 1 1,600 | 1,600 | 0,000
62 2 | BY H-kan
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[Tponomxenue Tadauibl 21

Nl et Jaumenonanme Sy, | Pycr, | cos K3 S, P, Q,
y3na MBA | MBA | & MBA | MBt | MBA
63 1 oHmeHcaTopHas
64 | 2 | KongencaropHas
65| 1 |KouxgCJ-1 1,6 1 0,9 | 1,440 | 1,440 | 0,000
66 | 1 | Kouxg CJI-2 1,6 1 0 | 0,000 | 0,000 | 0,000
67 | 2 | Koug C/I-3 1,6 1 0 | 0,000 | 0,000 | 0,000
68 | 2 | Koux C/I-4 1,6 1 0,9 | 1,440 | 1,440 | 0,000
69 | 1 | Tsrosas 0,16 085 0,7 | 0,12 | 0,095 | 0,059
70 | 2 | Tarosas 0,16 0,85 0,7 | 0,412 | 0,095 | 0,059
712 1 | 3akm k-kc CJI1 1 1 1 1,000 | 1,000 | 0,000
73 2 | 3akn k-kc CI12 1 1 0 0,000 | 0,000 | 0,000
74 | 1 | KTIIH-6/0,4 kB 0,63 09 | 06 | 0,378 | 0,340 | 0,165
75| 2 | KTIIH-6/0,4 kB 0,63 09 | 06 | 0,378 | 0,340 | 0,165

BHocuM naHHBIE 110 BETBSIM U Y3JIaM B MPOTpaMMHBIN KoMIuieke «Mustang

Hanpsixkenne na mmuax 35 kB nurtaromen noacranuuu 110 kB — 36 kB —
CUMTAETCSI HEU3MEHHBIM;

Hanpsioxenue Ha mmHax 6 kB norpebuteneil HEOOXOAUMO MOAAEPKUBATH B
JONYCTUMBIX OTKIIOHEHHAX OT 6 KB +£5% misa HopmaneHoro pexuma; +£10% mis
II0CJIEaBAPUIHOTO.

T.e. 1J11 HOPMAJIBLHOTO PEXMMa HANPsHKEHUE JOJKHO ObITh B AUana3zoHe oT 5,7 110
6.3 kB.

[Ipou3Bogum pacyér pexumMa MOpd HOMHHAIBHOM KO3 duimreHTe
TpaHchopmalu TpaHchopmMaTopoB CUIIOBOM NoacTaHuu 35/6 kB

CymMapHasi MOIIHOCTb Harpy30K Syup = Puarp HQuarp = 21,658 +j6,075,
MBA

MOIIHOCTG € IMIMH y3/1a TUTaHus Sy = Py Qe = 22,115 +j8,751, MBA
[Torepu momHOCcTH B cetn AS = AP +JAQ = (22,115-21,658) +j(8,751-6,075)=
0,457+ j2,676, MBA

Pe3ynprarel pacd€ToB npecTaBieHbl B IPUIOXKEHUIX b u B

Pacuér pexxuma nokaszai, 4TO HApsDKEHHUS B HATPY30YHBIX y3/1aX HaXOSTCS

B JIOIMYCTUMBIX Mpeesiax, a UMeHHo oT 5,692 no 5,978, AU% = 5,13%. IIpu stom
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NOTPEOUTENH MO MEPBOM CEKIMU IIMH UMEIOT OoJiee HU3KMEe HampspkeHus (1cin
VYIIII-22 na rop. -350 U = 5,707 xB. )

OnTuMu3upyeM peXHUM [0 HaNpsHKeHWI0, TMOBBICMB mosokeHue PITH
cuioBoro Tpanchopmaropa: T-1 — Ha +2 ornaiiku (2x1,78%), T-2 — na +1. Torna
Kip1 = 5,833:(1-2 -0,0178)=5,625; Ky = 5,833:(1-0,0178)=5,729.

Pacuér pexxuma Ha HOBBIX oTHaikax TpaHchopMaTopoB (CM. mpuiiokeHus I
u J) mokasai, 4To HalpsHDKEHUS B HArPYy309HBIX y3J1aX IMOBBICUIINCH U HAXOIATCS B
nuanasone ot 5,916 no 6,086, AU% = 1,43%.

Taxxe oTMedaeTcs HE3HAuuTeIbHOS yMeHblieHHe motepb AS =0,448 +j2,671,
MBA.

MorHoCTh, IEpeIaBaeMasi Tpancpopmaropamu nojctaniuu 35/6 kB:

T-1: Sty = Sy4 = 14,575+)5,435 =15,555 MBA

T-2: Sty = S35 = 7,488+)3,222 =8,152 MBA

B takom pexxume cuioBoit Tpanchopmarop T-1 3arpykeH NpakTHYECKHU MO/
HOMHUHAIBHYIO MOITHOCTh. TOKM B KaOEIbHBIX JIMHHUSIX JHEPTrOCHUCTEMBI HE
MPEBBIMIAIOT IOMYCTUMbBIX 3HAYEHUH.

OnTuMu3upyeM pexuM IO TOTPEOJICHUI0 PEaKTUBHOW MOIIMHOCTH. Jljis
ATOTO TMOBBICUM TOKH BO30Y)XIEHHMS CHUHXPOHHBIX anekTpoasurateneit (CJI)
KOHJICHCATOPHOM, BEHTUIIAIMOHHBIX U MOABEMHBIX YCTaHOBOK («CeBepHasy,
«HoBokanutanbHasy, «tOxHas», 3aknao4yHblA KOMIUIEKC), YTO MPUBENET K
BBIPAOOTKE PEAKTUBHOW MOIIHOCTH DJICKTPOABUTATEIIAMH. COS () CHHXPOHHBIX
aeKTpoABUTaTee Haxomutcss B juamazoHe ot 0,85 go 0,88. UroOwl He
3arpy’KaTh CUCTEMBI BO30YKEHUS IPUHUMAEM COS (pacy — 0,93

Pacuer 3HaueHunit MOIIIHOCTH HATPY30K MPUBEJICH B Taduie 22

Tabnuia 22 — Pacder Harpy3ok ¢ nepeBo30yxaeanem CJ]

Ne Sycr, | Pyer, | COS | (o S, P, Q,
y3na | cin HaumenoBanme MBA | MBA | MBA | MBr | MBA
53| 1| BY Oxnas C/I-1 0,25 | 093 | 1 | 0,269 | 0,250 | -0,099
56| 2| BY Cesepnas C/I-1 08 /09| 1 | 0860 | 0800 | -0,316
57 | 1| I1Y CeBepnas AJl 125 | 09 1 | 1,389 | 1,250 0,605
59| 1| I1Y H-xan CA-1 32 | 093 | 1 | 3441 | 3,200 | -1,265
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[Tponomxenue TaOaUIbI 22

Ne Syct, | Pycr, | cos S, P, Q,
y31a | cin | HammeHnoBanwme MBA | MBA| © K3 | MBA | MBt | MBA
61| 1|BY H-xkxanCJ] 16 1093 | 1 | 1600 | 1,488 | -0,588
65| 1| KonxgCA-1 16 | 093 | 09| 1548 | 1,440 | -0,569
68 | 2 | Koun ClI-4 16 1093 | 09| 1548 | 1,440 | -0,569
72| 1| 3akn k-xkc C/1 1 093 ] 1 | 1075 | 1,000 | -0,395

Cy1iecTBEHHOE CHHXKEHHE NMOTPEOJIEHUsT peaKTUBHON MOIIHOCTH Yyepe3 T-1
MIOBBICUT HAIpPsDKEHHE Ha ero BBoAax 6 kB, moaTomy nmoganmem mnosioxkenue PITH
Ha onHy oTmaiky BHU3. T.e. PITH T-1,2 — «+1»

[IponsBoanm pacuér pexuma.

Pacuér pexxuma ¢ reHepaimieit peakTHBHOM MOITHOCTH CUHXPOHHBIMU
anektpoaBuratensmu (cm. npuioxkenns E u JK) mokazan, 4To HanpsoKeHUs B
Harpy304HbIX y3JaX HaXOJATCs B Auamnasone ot 5,961 no 6,132, AU% = 2,2%.
CyMMapHasi MOIITHOCTD HArPY30K Syarp = Puarp +]Quarp = 21,658 +2,274, MBA
MOIIHOCTD € IIHH y3/1a MUTaHUA Sy = Py HjQur = 22,074 +j4,714, MBA
[Torepu momrHOCTH B ceTH AS = AP +JAQ = (22,074-21,658) +j(4,714-2,274)=
0,416+ j2,44, MBA

MormurHocTs, nepeaaBaemas Tpanchopmaropamu noactanuu 35/6 kB:

T-1: St1 = Sy.4 = 14,549+j2,319 =14,733 MBA
T-2: Sty = S35 = 7,525+j2,384 =7,893 MBA

Kak BuaHO U3 pacueroB, paboTa cucTeM BO30YKIEHHUS 3JIEKTPOJBUTATENEH
B peXHME TepeBO30YKICHUS CHW)XKAET MOTPEOIsIEMy0 TOJHYI0O MOIIHOCTH W3
sHeprocuctemsbl. [lorepn B nuHUSAX W TpaHChOpMATOpax CHUKAIOTCSH, Y3JIOBBIE

HaIIPAKCHUA CTAHOBATCS BBIIIIC.

3.3.2 Pexxum 2. IlocineaBapuilHbli MAKCHMAJBbHBIA PEKHUM C IMEPEKOCOM
Harpy3ku Ha T-1.

[Ipennosio’xkum, B SHEProCUCTEMA HAXOAUTCA B COCTOSIHUM pexuma 1 u
MIPOUCXOJIUT ABAPUIHOE OTKIIFOUCHHE KaOeIhbHOW JIMHUHM MUTAHUS BTOPOTO BBOJIA
VIIII (rop +70) crtBona CesepHoro. Ilo ABP Bkitouaercss CEKIIMOHHBIN

BBIKJIIOUATEIb, OTKJIFOYAETCS BRIKJIIOUYATEIb BBOgA No2.
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Brinonnsiem pa3pbiB BeTBU 5-7, BBOAUM CBSI3b HYJIEBOTO COMPOTUBIICHUS 6-

[TpousBoaum pacuét pexxuma (cM. npusioxenus 3.7 u 3.8)

Hamnpsixkenuss B Harpy304HbIX y3JlaX HaXOAsTCs B auamnaszoHe oT 5,893 1o
6,115, AU% = 1,9%.

CymMMapHasi MOIIHOCTb Harpy3oK Syup = Puarp HQuarp = 21,658 +j2,274,
MBA

MOIIHOCTD ¢ MIHMH y3/1a MATaHUA Sy = Py 1) Qe = 22,198 +j4,632, MBA

[Totepu momrHocTH B ceT AS = AP +JAQ =0,54+ 2,358, MBA

MormuHocTs, nepegaBaemas Tpancopmaropamu nojactanuuu 35/6 kB:

T-1: Sty = Sy4 = 12,241+)3,841 =12,829 MBA
T-2: Stp = S35 = 9,957+j0,79 =9,988 MBA

AHanmu3upysi TOJY4YEHHBIE pe3yJbTaThl, OTMETHUM, YTO Harpy3ka Ha
TpaHchopmaropax rmnepepacnpenenuiach, Ha T-1  cHusmimace, Ha T-2,
COOTBETCTBEHHO, TOBBICHJIACK.

DTO CBSI3aHO, C TeM YTO BKIIIOUYEHHAs CEKIIMOHHAsl CBsI3b oOecneyuia
nepeTok MomHoctd K moTpedutensm 1 CHI B pasmepe 284 A. Ilpu stom
3HAUUTEIBHO BBIPOCIA Harpy3Ka Ha KaOeIbHBIX JTUHUSX:

BerBs — 7-16 Tox nunum Beipoc ¢ 0,046 kA mo 0,381 kA (l,on = 400 A).
BekTop akTHBHOM MOIITHOCTH CMEHHUJI CBOE HAIPABJICHUE

BeTBb — 5-25T0k juuun BeIpoc ¢ 0,297 1o 0,670 kA (1., = 800 A).

BeTBb — 4-6 Tok nmuHum Beipoc ¢ 0,186 1o 0,207 KA, T.e. HE3HAYUTEIHHO

BetBb — 4-24 Tox nmuuanu camsmics ¢ 0,358 mo 0,338 kB, T.e. HE3HAYUTENHLHO

BetBb — 15-24 Tox nunuu Boipoc ¢ 0,013 1o 0,103 KA.

BerBp — 16-25 tok muamm Beipoc ¢ 0,041 mo 0,444 xA. Bektop akTUBHOMI
MOIIHOCTH cMeHMI cBOE HanpasiieHue (1., = 400 A).

Tok B BerBH 16-25 mpeblmaeT nonyctumsblii Ha 44 A nimm Ha 11%. s
CHU)KCHHUS TOKAa B BETBM MOKHO BKJIIOUMTHh CEKUMOHHBIM BbIKItOYaresnab B LTI
(rop -210) «HoBokanuTtanbHblil». JTa Mepa JOJKHA MEPEBECTU YaCTh MEPETOKa

MOII[HOCTH HA BETBH 15-24.
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[IpousBoaum pacu€T pexnma
HanpsoxkeHnuss B Harpy304HbIX y3JlaX HaxXoAsATCS B auamnaszoHe oT 5,962 no
6,048, AU% = 0,8%.
CyMMapHasi MOIITHOCTb HArPY30K Syarp = Prarp ] Quarp = 21,658 +j2,274,
MBA
MOIIHOCTS ¢ MIKMH y371a MHTaHUS Sy = Py H Qe = 22,131 +j4,558, MBA
[Torepu momHOCTH B ceT AS = AP +JAQ =0,473+ j2,284, MBA
MomtHoCTh, IEpeaBacMas TpancpopMaTropamu nmoacTanimu 35/6 kB:
T-1: Sty = S,4 =10,572+)1,483 =10,675 MBA
T-2: Sty = S35 = 11,464+)2,88 =11,82 MBA
AHanu3upys MOJydeHHbIE PEe3yJIbTaThl, OTMETUM, YTO Harpy3Ka Ha
TpaHchopmaTopax emg nepepacipeaeTmiIach B CTOPOHY TOTpy3Ku T-2
DTO0 CBA3aHO, C TEM YTO JAOIMOIHUTEIBHO BKIIFOUEHHAS] CEKIMOHHAS CBA3b
oOecrieunsia neperok MomHocty k notpeduresnsm 1 CII B pazmepe 380 A.
BeTBb — 4-6 Tok nunuu Beipoc ¢ 0,207 kA 10 0,215 KA , T.€. HE3HAUUTEIIHHO
BetBb — 5-25Tox siuanu Beipoc ¢ 0,670 kA 10 0,736 kB (I, = 800 A).
BetBb — 16-25 Tok nunuu Beipoc ¢ 0,444 kA 10 0,12. (1., =400 A).
BetBb — 15-24 tok niuauu Beipoc ¢ 0,103 kA 10 0,114 kA (1., =400 A).
BetBb — 4-24 Tok nmunnu cHusuicd ¢ 0,338 no 0,227 kB
Toku B TMHUSAX HE MPEBBIIAIOT JOMYCTUMBIX 3HAUYCHU, HATIPSDKCHHS B
Harpy304HBIX y3JIaX B JOIYCTUMBIX npezenax. Kak Buaum, mpou3BeIeHHAS
KOMMYTAIUsl YBEINYMIIA HATPY3KYy Ha JIMHUIO CBSI3U 5-25, HO MOJIOKUTEITHHO

CKa3aJIOCh Ha pacnpCaAcJICHUN ITOTOKOB MOIITHOCTH.

3.3.3 Peaxum 3. 3anyck Hacoca ¢ I/ 800 kBt co 1CII na IIIIT (rop.350).

HopmaibHblii MAKCUMAJIbHBIH PEXKUM € NepeKocoM Harpy3ku Ha T-1
JI71s1 MOAENMPOBAHUS ATOTO PEKUMA BKITIOUKUM B BeTBb 39-41 (y3en 41)

Harpy3Ky, COOTBETCTBYIOIIYIO KPATHOCTH ITyCKOBOTO TOKA 3JIEKTPOABUTATEIIS.

[Tpu kpaTHOCTH IyCKOBOT'O TOKa 7, Harpy3ka BeTBU 39-41 OyneT BHIMISAETD Tak:

Saga1 =7-(0.8+j0,387)=5,6+ j2,709, MBA
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[IponsBoaum pacuér pexxnma
Hanpsikenust B Harpy304HbIX y3/1axX HaXoAsATCs B [uana3zone ot 5,705 1o
6,083, AU% = 4,92%. T.e. 3amycK MOIIIHOTO 3JICKTPOJIBUTATEISI B CTOJIb
YAANEHHOM Y3JI€ Harpy3Ky MPUBOAUT B MAJCHHUIO HANIPSIKEHUS B CETH, HO HE

BBIXOIA U3 JOITYCKA IJI1I HOPpMAJIBHBIX PEKUMOB.

3.3.4 Pe:xum 4. ABapuiinoe oTkiouenue T-2

IIpeanonoxum, B HSHEPrOCUCTEMA HAXOIUTCA B COCTOSHMM pexnMa 1 u
IIPOUCXOJIUT ABAapHIHOE OTKIIIOUYEHHE cuiioBOro tpancpopmaropa T-2. Ilo ABP
BKJIFOYAETCS] CEKIIMOHHBIN BBIKIIOUYATENb 4-5, OTKIH0YAIOTCS BBIKJIFOYATENIN BBOJIOB
T-2.

BrimosHssem paspsiB BETBU 3-5, BBOJAMM CBS3b HYJIEBOTO CONPOTUBIICHUS 4-

S.

[IponsBoaum pacuér pexxnma

[lepetoxku B KaOenbHBIX JIMHUAX ceTU 6 KB He mpeBBIIAIOT OMYCTUMBIX
3HA4YECHUN

Harmpsokenus B Harpy304HBIX y3jaX CYIIECTBEHHO CHU3UIUCH, HO HAXOIATCS
B JIOMyCTUMOM Juaria3zone ot 5,75 mo 5,874, AU% = 4,2%.

MorurHocTs, nepegaBaemas Tpanchopmaropom T-1 moacranumu 35/6 kB:
T-1: Sty = Sp4 = 22,998+)5,965 =22,792 MBA

Ileperpyska tpanchopmaTtopa coctaBuna: Kuey = Spa /Suommp=22,792/16 =
1,425

C Takoit meperpy3koil TpaHcpopMaTop IUTEIHLHO PabOTaTh HE MOXKET,
BO3MOYKHO Cpa0aThIBaHUE 3aIUT OT MEPETPy3KH, MOITOMY CUCTEMaMH aBTOMATHKHU
WM BPYYHYIO HEOOXOIUMO OTKITFOYUTH YaCcTh Harpy3o0K.
[Ipon3BOIUM OTKITFOUEHUS:

OcTaHOB OJTHOTO AJIEKTpOJBUTATENS B KOHAeHcaTopHOM (1600 kBT);
CHIKEHHE CKOPOCTH ToabEéMa TMOABEMHON ycTaHOBKM «HoBokamuTaabHas»

(copoc narpysku ¢ 3200 kBt 1o 1600xBT )
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kB Ha 10 % OT ycTaHOBIEHHOW MOITHOCTH.

Otxmouenue Hacoca ¢ DJ1-800 kBt YIIII (rop+70) (y3en 12)
Otxmouenue Hacoca ¢ D/1-800 kBt YIIII (rop-350) (y3en 40)

CHmxeHue IMPOU3BOAUTCIIBHOCTU BCHTUILITOPOB OO0 70 %.

OO6miee cHKEeHHE MOTpeOsieHUs dJeKTpodHeprun norpedutenein 0,4, 0,22

Pacuér Harpy3ok npejcrarieH B Tabiauie 23

Tabnuna 23 — Pacuét Harpy30Kk OrpaHMUEHHOTO PEXUMA

No K3 S, P, Q,
y3na | cm Hanmenosanue MBA | MBr | MBA
6| 1| 1CIHI-6 VIII(+70) 04 | 0,164 | 0,148 0,071
7| 2| 2CHI-6 VIIII (+70) 0,4 | 0,100 | 0,090 0,044
10| 1| AI-630 1 | 0,708 | 0,630 0,323
13| 2| AJ-630 1 | 0,708 | 0,630 0,323
15| 1| 1CHI-6 VIIII (-70) 05| 0,192 | 0,172 0,083
16 | 2|2 CHI-6 YIIII (-70) 05| 0,157 | 0,141 0,068
17 | 2 | Cxunosoii pyactsop (rop.-140) | 0,5 | 0,125 | 0,113 0,054
19| 2 | K]l rop-70 04 | 0,175 | 0,149 0,092
20 | 2 | Tsrosas rop.0 0,6 | 0,253 | 0,203 0,152
21 | 1 | VIIII BocrouHas 04 | 0,164 | 0,148 0,071
22 | 1| VIIII-29 FOBY rop.0 04 | 0,180 | 0,162 0,078
23 | 1| VIIII-30 FOBY rop-70 05| 0,205 | 0,185 0,089
24 1 | LI (rop-210) ctB. H-Kan 05| 0,232 0,208 0,101
25 2 | LIIT (rop-210) ctB. H-Kan 0,5 | 0,205 0,185 0,089
26 | 2 | [TYVYI rop-210 0,6 | 0,150 | 0,135 0,065
27 | 2 | PVITY 3anagnas 0,6 | 0,096 | 0,086 0,042
28 | 1| VI rop-210 0,5 | 0,106 | 0,085 0,064
29 | 2 | VIIII rop-210 0,4 | 0,085 | 0,068 0,051
30| 1 |ITVVYIIrop-140 05| 0,125 | 0,113 0,054
31| 1| VIII-17 rop-280 0,5 | 0,200 | 0,180 0,087
32 | 2 | VIIII-17 rop-280 0,5 | 0,200 | 0,180 0,087
33| 1| VIIII-18 rop-280 05| 0,281 | 0,239 0,148
34| 2 | VIIII-18 rop-280 0,5 | 0,200 | 0,180 0,087
35| 1|IIYVII-1Or 0,5 | 0,080 | 0,072 0,035
36 | 2 | IIYVII-2 Cesep 0,6 | 0,150 | 0,135 0,065
37 1 | LTI ctB CeBepHbiii 1 0,5 | 0,200 0,180 0,087
38| 1|AJ-630 1 | 0,708 | 0,630 0,323
42 | 2 | CrBon Crermoii 0,6 | 0,246 | 0,221 0,107
44| 1| AI-630 1 | 0,708 | 0,630 0,323
0,6

46 1 | CrBost Cubupsik 5 0,130 | 0,117 0,057
47 1 | CrBon Cubupsik 0,7 | 0,455 0,410 0,198
51| 1 | VIIII-22 rop-350 0,6 | 0,342 | 0,308 0,149
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[Tponomxkenue TadauIbI 23

Ne S, P, Q,
y31a | cin | HammeHnoBanwme Kz | MBA | MBr | MBA

52 | 2| VIIII-22 rop-350 0,5 | 0,205 | 0,185 0,089
53| 1| BY HOxmnas CJI-1 0,7 0,188 | 0,175 -0,069
56 | 2 | BY Cesepnas C/I-1 0,7 | 0,602 | 0,560 -0,221
57 1 | ITY Cesepnas AJ] 1 1,389 | 1,250 0,605
59 | 1| IT1V H-xan CA-1 05| 1,720 | 1,600 -0,632
61| 1 |BY H-kan CJ] 0,7 | 1,120 | 1,042 -0,412
68 | 2 | Koun CI-4 1 1,720 | 1,600 -0,632
69 | 1| Tarosas 0,6 | 0,096 | 0,082 0,051
70| 2 | Tarosas 0,6 | 0,096 | 0,082 0,051
712 1 | 3akm k-kc CJ[1 05| 0,538 0,500 -0,198
74| 1 | KTIIH-6/0,4 kB 0,6 | 0,378 | 0,340 0,165
75| 2 | KTIIH-6/0,4 xB 0,6 | 0,378 | 0,340 0,165

[IpousBoanm pacué€r pexxuma

MormurHocTs, nepegaBaemast Tpanchopmaropom T-1 moacranumu 35/6 kB:

T-1: Sty = Sy4 = 15,098+j4,442 =15,738 MBA

HanpskeHus B Harpy304HbIX y3J1ax CyIIECTBEHHO CHU3WIIMCH, HO HAXOMSTCS

B JIOITyCTUMOM JuariazoHe ot 5,856 mo 5,964, AU% = 2,4%.

[lepeToku B kKaOeIbHBIX JUHUSAX ceTH 6 KB He MpeBhIIatoT JOMYCTUMBIX 3HAUCHHMA

ITo pe3ynbTaraM pac4€TOB MOKHO CAEJIaTh BHIBOJ, YTO CYILIECTBYIOIIAS CETh

AIEKTPOCHAOKEHHUS IIaXThl JIOCTATOYHO HaAEKHA, HEKOTOpPHIE, 0C000 BaKHBIC

NOTPEOUTENN HMMEIOT 10 YeThIpeX MCTOYHUKOB. HampsikeHus B J1r000M y37e

MNOAKIIIOYCHUA HAIPYy3KHU B PACCMOTPCHHBIX PCKUMAX HAXOAUTCSA B HOPMAJIbHBIX

npenenax, ecinu nonoxxkenus ormnaiiku PITH o6oux TpancopmaTopoB — «+1».
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4. DUHAHCOBBIN MEHEIKMEHT, pecypcod3PPeKTUBHOCTH H

pecypcocoOepexenue
4.1 Onucanue
B naHHO yacTu mpoeKkTa BBIOJHUM PACUET CMETHI 3aTpaT Ha pa3padoTKy
JIEKTPUUECKOW YacTH TMPOEKTa mepeodopymoBanus moacTaHmuu 35/6 kB
"PynHuuHas", a Takke BBIIOJHUM TEXHUKO-3KOHOMHYECKOE COIMOCTABIICHUE JIBYX
BapHaHTOB Mepeo0OPyTI0OBAHUS MOICTAHIINH (3aMeHa TpaHC(HOpMaTOpOB) ¢ paBHOMU
CTEIICHBIO HAIE)KHOCTHU:
| BapuaHT — Ha MOJACTAHUMHU YCTAHABIMBAIOTCS BHIOpAHHBIE IMPOEKTOM
CUJIOBBIE TPaHC(POPMATOPbI MOIIHOCTEIO 16 MBA;
2 BapuaHT — Ha IMOJICTAaHIIMU YCTaHABJIMBAIOTCS CHJIOBBIE TpaHCHOPMATOPHI
OombIIel MolHOCTH, HarpuMmep 25 MBA.
be3yciioBHO, BTOpOI BapUaHT yCTAaHOBKU 00JIe€ MOUIHBIX TPaHC(HOPMATOPOB
B IIEPCHEKTUBE ITO3BOJUT MOJKIIOYAaTh BHOBb BBOJMMBIE IPOM3BOJCTBEHHBIE
MOIIHOCT 0€3 JOIMOJHHUTENbHBIX KalWUTaJbHBIX BJIOXKEHUH, HO Mporpamma
pa3BuTHs TamTaroiabCKOM IIaXThl HE MOApa3syMmeBaeT B Omkaiimme 10-15 ner
YBEJIMYEHUS MOJKIIIOUAEMBIX K MOJCTAaHIIMM Harpy3ok. Takke, B CBS3U B OOJIbIIEH
HOMHUHAJIBHOW MOIIHOCTBIO, TIOTEPU 3JIEKTPOIHEPTUU B TpaHCHOpMaTopax MOTYT

OKa3aThCs HHMXKE, UEM I10 BapUaHTY 1.

4.2 IlnanupoBaHue padOT 1O TNPOEKTHPOBAHHMIO M OINpeaeieHre
TPYAOEMKOCTH
JUist  pacueta OCHOBHOW 3apaOOTHOM IUIAThl COTPYJHUKOB OTHENa
MIPOCKTUPOBAHUS COCTaBJsieM TpadUK BBIMOTHEHUS paboT (mprioxenue 2). Jlms
OINpPENENEHNS] TPYIOEMKOCTH BBINIOJHEHUsI IPOEKTa CHayajga COCTABUM IEPEYEHb
OCHOBHBIX 3TaliOB U BHUIOB padOT, KOTOPHIE JOJDKHBI OBITh BBIMOJHEHBI. JTar
HPE/ICTABIIIEM B XPOHOJOTHYECKOM TIOPSIKE, T.€. TOCIIE BBIMOIHEHUS I-TO dTamna

cieayer I+l oatam pabor. Jlus  ONpemeNieHUuss  OXKHIAeMOro  3HAYCHUS
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POJI0J

KUTEIBHOCTU  paboT 1,

IMPUMCHUM

HCTIIOIBb30BAHUU ABYX OLUEHOK: thax , tmin.

t

=3'tmin +2'tmax

0o1C.

5

BApPHAHT,

rae tmin— KpaTyaiiinas npoaoKUTEILHOCTh JAHHOU PaboThI;

tmax — caMasl JJIMTCIIbHAS ITPOJOJIZKUTCIbHOCTD pa6OTLI.

OCHOBAaHHBIM Ha

[Ipu cocraBnenuu rpaduka pabOT cuyuTaeMm, YTO ATUTEIHBHOCTH OJIHOTO

abouero IHs t,, cocTaBiseT 8 gacoB u 10% BpeMeHHn OTBOOUTCA Ha IICPCPLIBLI B
PA

pabore.

I[To rpaduky paboT onpenenum TpyA03aTpaThl A1 KaXK10ro pabOTHUKA:

Tabnuua 24 — I['padux padbot

IIponomxuTensH
Ne HaumenoBanue paboThI VcnonauTensb OCTh PAOOTEL, 4 KOIBO
JTHEH
tmin tmax tooe
PykoBoaurens
1 Pazpabotka 3amanus 4 8 |56 1
Nuxenep
PykoBoauTens 6 10 | 7,6 1
Ananu3 uapopmanuu 00 00bEKTe i
2 nmop Benynuti 12 | 16 | 14 2
POCKTUPOBAHHS MHIKCHED
Wnxenep 24 | 36 | 29 4
COop JaHHBIX O CYIIECTBYIOIIUX
Harpy3Kax, BHOBb BBOJJUMBIX
3 MPOU3BOJICTB, OLICHKA Nnxenep 30 42 35 5
MIEPCIICKTUBBI Pa3BUTHUS
MIPOU3BOJICTBA
4 Pacuér anekTprdeckux Harpy3ok Virokenep 16 20 | 18 3
MOJICTAaHIIUU
PykoBoauTens 3 6 42 1
Pa3paboTka BapnaHToOB Bervimii
5 AIEKTPOCHAOKEHUS, OI[EHKA AV 10 16 | 12 2
o WHXXCHEP
HKOHOMHUYECKOH 3P (PEKTUBHOCTH
Nuxenep 20 | 28 | 23 4
Nnxenep 40 | 60 | 48 7
6 Pacuér Toxor K3 =
Benymwi 3| 6 |42 1
WHXKEHEP
AHau3 U NpoBepKa
000pyIOBaHUs IO OTKITFOYAOIIEH
7 CTIOCOOHOCTH, TepMudeckoit u | mkenep 35 | 46 | 39 6
AIIEKTPOIMHAMUYECKOM
YCTONYUBOCTH
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[Tponomxenue Tadauib 24

[IponomxurensH
No HanmenoBanue paboThl HcnionauTens OCTh PabOTHI, 4 KOIBO
TTHEH
tmin tmax Coone
8 JlopaboTKa 3IIEKTPOTEXHHUECKOU Vikenep 16 | 20 | 18 3
4acTH
9 Pacuér ycraBok P3A Nnxenep 30 | 40 | 34 5
" PykoBoauTens 8 12 | 9,6 2
10 [TpoBepka mpOeKTHOM _
JIOKyMEHTAIl|H Benymwmit 8 12 |96 )
UH)KEHEP
Pa3pabotka cmeTHOI PyKOBOm:ITeHB 4 8 |56 L
11 JTOKYMEHTAIUKM HA MOHTAX M Benymuit 8 12 |96 2
HaTa/IKy WH)KEHED
Wnxenep 40 | 60 | 48 7
| Beaymuii 20 | 40 | 28 4
12 OdopmieHune NpoeKTHO-CMETHON | MHKEHEP
AOKYMCHTAtHHI Wmxenep 100 | 140 161 16
13 [TpoBepka u cjava mpoeKTa PykxoBoauTens 16 24 | 19 3
TOI‘I[& JJIUTCIIBHOCTD BBIIIOJTHCHUA 3Talla pa60T OIIpCACIUTCA 110 (bOpMYJIG:
t, -1 t, -11
T - 0K — 0K

[To rpaduky padboT onpenenarm TpyA03aTpaThl s KaKI0r0 pabOTHUKA:

Tabmuma 25 — Tpymo3arpaTsl Ha BBITTOJIHCHHE MPOCKTHO-CMETHBIX pabOT

PaboTHuk Kou-Bo nnen
PykxoBonuTens 9
Benymuii naxxenep 13
Nuxenep 60

4.3 Pacuer 3aTpat Ha IPOEKTHPOBAHHE

3arpathl, oOpa3zyolue ce0ecTOMMOCTh MPOAYKIMU TPYNIUPYIOTCS B
COOTBETCTBUHM C HUX 3KOHOMHYECKHM COACPNKAHHEM IO CICAYIOIIUM 3JIEMEHTaM:
MaTepuabHBIe 3aTpaThl, OMJIaTa TPYyJa, OTYHUCICHHUS Ha COLMAIbHBIC HYXIBI,

aMoOpTHu3anusd OCHOBHBIX (1)0HI[0B, IIPpOYHUC 3aTPaThbl, HAKJIaJHbIC PACXOAbI.
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4.3.1 PacxoaHublie MaTepHAJIbI
K pacxonHbiM mMaTepuanamM OTHOCSATCS: Oymara, KapTpUKHU JIJIsl IPUHTEPA,

IUIOTTCPA, PYYKHU, U3TOTOBJICHHC CJI&fIIlOB), CBCACHHBLIC B IIPUBCACHHYIO HUIKC

Tabuity 26.
Tabmuia 26 — MartepuanbHbIe 3aTPaThI
Komn-
Marepuan En. uzm. CroumocTs, pyd | Htoro, pyo
BO
[leuatnas 6ymara A4 | Ilauka 1 150 150
[TewaTnas 6ymara A3 [Tauka 0,2 300 60
[TeyaTHas Oymara aJis
1T 10 100
mwiortepa A0 1000
dnenr-maMATe IIIT. 1 500 500
Kan1. ToBapsl KOMILT. 3 200 600
2310

4.3.2 Pacuer 3apaboTaHHOH IUIATHI M OTYHMCJIEHUIl B CONHAIbHbIE
donabI
Pacuér 3apaboTHOI MJIaTHI:

— 0'k1'k2'k17P_X
21

3n

rae: O —oxnanm; Kk, - koaddumument 3a ornyck (1,16 - s pykoBoautesns,
1,1 — nna Beagymero umxkeHnepa, 1,08 — s umkeHepa); K, - paloHHBIN

kodpdunment (1,3); 21 - konuuecTBO pabouux AHEH B Mmecsie; X - KOJUYECTBO

pabouux JHEH 3aTpadeHHbIX Ha MPOEKT (Tadauiia 25)

Taomuna 27 — OkJaabl UCIIOJTHUTEIEH.

Oxnan,
PabotHuk I'pynima py6
PykoBoauTenb 4 35000
Benymuii uHxeHep 3 25000
Wnxenep 2 20000
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st pykoBoauTtens: Oxman — 35000 pyo.

~35000-1,16-1,3

e = 21

.9 = 22620py6

Jlns Benymiero unxkenepa: Oxnan — 25000 pyO.
_25000-11-1,3

Beo.unoie 2 1

3n .13 =22131py6

st umkenepa: Oxiian — 20000 pyO.

~20000-1,08-1,3

3n =
Hunoc 2 1

.60 = 80229py0

Uroro dhonp 3apaboTHOI MIIaTh:
D3Il =U,,, =22620 + 22131 + 80229 = 124980 pyO.
Pa3mep otuncnenunii Ha conuabHbIe HY kbl cocTaBisieT 30%
CyMMa HauMCJIEHUN Ha COLMAIIbHBIE HY Kbl COCTABIISIET:
U, = 124980 - 0,3 = 37494 pyO.
4.3.3 AMOPTH3aLIHOHHBIE OTYHCJIECHHSI
CrnennanbHoe 000py/I0BaHHE YYUTHIBACTCS B CMETHOM CTOMMOCTH B BHUJIE

aMOPTHU3ALMOHHBIX OTYUCIICHUH 110 hopMmyJie:

T

a,, =1
T

'HA .@H

AM

rie @, - mnepBoHaYyallbHAas CTOMMOCTH oOopyaoBanusi; H, - Hopma
amopTtuzanuu; T, - KOTUYECTBO JHEH UCIOb30BaHus 00opynoBanus. [IpuHnumaem
OOIIlyI0 MPOAOKUTEILHOCTh MPOEKTUpPOBaHUS 66 paHed; T — KOJWYECTBO
KaJICHJAPHBIX JHEU B TO1Y.

Tabnuma 28 — AMoOpTHU3aIMOHHBIE OTYUCIICHUS

HaumenoBanue | KonmnuectBo | @, p H,% | U.p
KomrmbroTep 3 40000 20 4471
[TpunTtep 1 12000 10 | 224
Cron 3 10000 10 559
Cryn 3 5000 10 279
ITnoTrTep AO 1 100000 10 | 1863
HUrtoro Nam 7396
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AMOpTHU3ALIUOHHBIE OTYUCIICHUS COCTABIAIOT U, =7396 pyoOis.

4.3.4 TIpoune pacxoanbl

[Ipoure HeyuyTeHHBbIE MpsSMbIE 3aTPAThl BKIIOYAIOT B CE0Sl BCE PACXO[Ibl
CBSI3aHHBIE, HE MIPEAYCMOTPEHHBIE B IMTPEABLIYILUX CTATSX, OTYUCIICHHS BHEOIOPKETHBIE
boHpBI, OIUIaTa YCIyT CBS3U, MPEACTABUTEIILCKUE PACXO[Ibl, 3aTpaThl HA PEMOHT U
npouee. [lpunrmaem pasmep npoumx 3arpar kak 20% OT CyMMbI pacxoioB Ha
MaTepuaibHbIe 3aTpaThl, aMOPTU3AIMK OOOpPYJOBaHMWS, 3aTpaT Ha OIUIATy TPY.a,
OTYHCIJICHHS HA COIUATbHBIEC HYKIbI.
u,,=02-(4,,, +d.,+H",,+H,,)=0,2-(124980+ 37494+ 7396+ 2310) = 34436py0

Hakmanueie pacxonasl npunumaeM 300% ot @311 m Brmowaror B ceds
3aTpathl HAa  AJMHHUCTPATHBHO-XO3IWCTBEHHOE  OOCIY)KMBAaHUE  ITOMEILEHHUS,
oOecrieueHre HOPMAJIbHBIX YCIOBUM Tpyna, OIUIATy 3a SHEPrOHOCUTENM U ApYyrHe
KOCBEHHBIE 3aTPaThl.

U= U g3 = 3- 124980 = 374940 pyOo.

CebecTonMOCTh MPOEKTA:

u= ZH =124980+ 37494+ 7396+ 2310+ 34436+ 374940=581556py0

[Tpunumaem pentabensHocTh 20%, TOTIa TPUOBLITH:

Ip=0,2- 1 =0,2-581556=116311py0

CrouMocCTh IpoeKTa:

I, =Ilp+ " =581556+116311=697867py0

Cwmerta 3aTpat Ha MPOCKTUPOBAHKE MpEJCTaBIeHa B Tabnuie 29

Tabmuma 29 — Cwmera 3aTpat

Bug pacxonos O6o3HaueHNE CymmMma, p.
MarepuainbHble 3aTpaThl n, 2310
3apaboTHas miaTa n,, 124980
OTurcCIIeHHs Ha COUMAIbHBIE HYXKIbI . 37494
AmMopTu3anus n,, 7396
[Tpoune pacxomamp Uy, 34436
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[Tponomxenue Tadaup! 29

Bug pacxonos O6o3HaueHue Cymma, p.
Haxnagasie pacxomapl | - 374940
CebecTonMOCTh MPOEKTA " 581556
[TpuGBLIH IIp 116311
CroumocTh IpoeKTa 0, 697867

4.4 TexHNKO-IKOHOMHUYECKOE CONMOCTABJIEHUE JBYX BAPHAHTOB MOIIHOCTH

TpaHcopMATOPOB NOACTAHIUM.

BI)I60p BapHaHTa IIPOU3BOAUM I10 HAUMCHBIIUM HpI/IBe,Z[éHHBIM 3aTparam,
TAaKXKXC  OIIPCACIINM CpaBHHTGHBHBIﬁ CPOK OKYIIACMOCTH  JOIIOJIHHUTCIBbHBIX

KaImUTAJIOBIOKEHUH.

I[JI?I COIIOCTABJICHUA JBYX IIPHUHATBIX BApHUAHTOB OIIPCACIHNM TI'OJOBBIC

MOTEPHU MOIIHOCTH U SHEPTUHU B TpaHChHOpMaTOpax

Texnuueckue aaHHbIE TPaHC(HOPMATOPOB C PACIICIIIEHHON BTOPUYHOM

0OMOTKO¥H ¢ BeIcIIUM HamnpspkenueM 110 kB.

Tabmumna 30 — Texauueckue gJaHHbIE TPaHCHOPMATOPOB

U «B [ToTtepu, AP,
Shows Hy K Ix x, eHa, K,
Tun ! KBt Uks, % | B
kBA % | TBIC. PYO.
BH HH X.X. K.3.
T/IHC- 10,0
16000 | 36 | 10,5:6,3 | 13 | 85 0,3 | 9800,6
16000/35
TPIHC- 6,3-6,3,
36 12,7
25000/35 | 25000 10,5-10,5 | 185 | 115 0,3 | 12458,8
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Ilepsviti sapuaum.

[lonHple mMOTEpHM AaKTHUBHOM MOIIMHOCTH B TpaHcpopmaTope C YUYETOM

ko3 dunrenTa 3arpy3ku, KBT:
AP=APx x + K3*-APy3 ; AP=13+0,3"*85=20 kBr.
rae APy x — akTHBHBIC TIOTEPH XOJIOCTOTO X0aa TpaHchopmaTopa, KBT;
K3 — koaddunment 3arpy3ku Tpancpopmaropa;
APy 3, — moTepu KOpOTKOTO 3aMbIKaHUs TpaHchopmaropa, KBT.

PeakTuBHEIC IIOTCPHU XOJIOCTOI'O XO0aa TpaHC(bopMaTopa, KBap:

AQyy =Spn x;_XT’é AQxx=16000%0.3/100 =48 ksap,

rae lxx — Tok xomocroro Tpanchopmaropa, %o HOMHUHAIIBHOTO;
SH.1.— HOMUHaJIbHAs MOIIHOCTh BRIOpAHHOTO TpaHchopmaTopa, KB-A.

HomuHanbHbIN JTMHEHHBIN TOK HAa CTOPOHE BBICHIECTO HANPSHKEHUS, A

lir :i, l1.1=16000/1,67%6,3=1524 A,
T 3x U,

rae Uy — HoMHHaNbHOE BTOPUYHOE HanpsbKeHue TpanchopmaTopa, KB.

[ToTepu peakTUBHON MOIIIHOCTH KOPOTKOTO 3aMbIKaHHUSI, KBap:
AQxk.3=16000*10,4/100 =1664 kBap '
rae Uk — HaMpsOKeHUE KOPOTKOTO 3aMbIKaHUs, % HOMUHAIBHOTO.

[lonHble TOTEpUM pEaKTUBHOW MOIIHOCTH B TpaHchopmaTope C y4E€ToM

koa(ddurenTa 3arpy3ku, KBap:
AQ=AQx x +K3*-AQx5 , AQ=48+0,3?-1664=197 kBap.
rae AQxx. — IOTepH PEaKTUBHOM MOIIHOCTH XOJIOCTOI'O X0/1a, KBap;
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AQg 3. — MOTEpPH PEaKTUBHOIN MOIITHOCTH KOPOTKOTO 3aMbIKaHUs, KBap.

[IpuBenénnpie MOTEpU XOJOCTOrO XoAa TpaHchopMaTropa, yUUTHIBAIOIINE
NOTepU aKTUBHOM MOIIIHOCTH, KaK B CaMOM TpaHchopmaTope, Tak U CO3/JaBaeMble
UM B JIEMEHTAX BCEW CUCTEMBI JIEKTPOCHAOKEHHUS B 3aBUCHUMOCTH OT PEAKTUBHOM

MOIITHOCTH, TOTpebIIsieMoit TpanchopmaTopoM, KBT:
1 J—
AP'x x =APx x +Ku1-AQx x.
rae Ky — koo GUIHEHT H3MEHEHHS TTOTEPb.

[Mpuaumaem npu pacuérax koddpduument mzmenenust norepb Kyp = 0,07
kBT/kBap (3amaH »HeprocucTteMod ajii KOMOMHAaTa B COOTBETCTBHHM C €ro

MECTOTIOIOKECHUEM ).
AP'x x=13+0,07-48=16,36 xBT.
[TpuBenénubIie MOTEPU KOPOTKOTO 3aMbIKaHUs, KBT:
AP« 3 =APx3+Kym AQks.,  AP'kx3=85+0,07-1664=201 kBr.

[IpuBenénHpie MOTEPU MOIIHOCTH B OJHOM TpaHC(OpMATOpe COCTAaBAT,

KkBT:
AP's= AP'xx + K32-AP'x 3  AP';0=16,36+(0,3)?-201=34,45 kBr.

rne AP'x x, — npuBeaéHHBIC TOTEPU XOJIOCTOrO X0/1a TpaHchopmaropa, kBT;

APy 3—ipuBei€HHBIE TIOTEPU KOPOTKOTO 3aMbIKaHUs TpaHcpopMmaropa,

kBT.

[Ipu xpyrinocyrouHoit pabore mojcranimu ¢ Harpy3koi 28000 kB-A,
NpUBEAEHHBIE TOTEPH MOIIHOCTH B  JBYX MapajliebHO  pabdOTarOIIMX

TpaHchopmaTropax cocTaBir, KBT:
AP'.40= 2AP'y x + 2K3% AP 5, AP'.40= 2:16,36+2-(0,3)*-201=68,9 kBT.
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["omoBBIE IOTEPH SHEPTUHU B OAHOM TpaHchopmarope cocTaBst, KBT-u:
— ] 1 2
AWn40=AP'x x - To+AP'k 3 K3"-Tp,
rae To — Bpemst BKIIIOUEHHS TpaHc(HopMaTopa Mo 1 HampsHKEHUEM, 9/TOT;

Tp — BpeMs BKITIOUEHUs TpaHchopMaropa moji Harpy3Kou, 4/To/.

VYuuTsiBas, 4To TpaHC(HOPMATOpP HAXOIUTCS MOJ HAMPSIKEHUEM ITOCTOSIHHO,

npunumaeM To=8760 u/roa. [Ipu IpoOKUTEIHLHOCTH paboueli CMEHBI 8-M 4acoB

U TpEXCMEHHOM Tpaduke padoTsl npunuMaeM Tpx6400 u/ron
AW/140~16,36-8760+201-(0,3)*-6400 =259089,6 kBt-u.
["onoBBIE OTEPH 3HEPTUH B 000MX TpaHchopmaTropax, KBT-u:

AWH 2.40zAWH40 2z259089,62 = 518179,2 KBT-4.

Bmopou eapuanm.

CormnacuHo (1)0pMYJIe IIOJIHBIC IIOTCPH aKTUBHOU MOITHOCTH

TpaHcopmarope ¢ yu€tom ko3 UIMEeHTa 3arpy3Ku COCTaBsIT, KBT:
AP=18,5+0,3*115=29 kBr.
PeakTuBHBIE OTEPH XOJIOCTOTO X0/a TpaHcpopmaropa , KBAp:
AQxx=25000%*0.3/100 =75 kBap
HoMuHanbHbIM JIMHENHBIN TOK HA CTOPOHE BBICIIETO HAIIPSDKEHUS, A
[1.1=25000/1,67%6,3 =2380 A
[To Haxonum notepu peakTuBHOU MomHOocTH K3, KkBap:

AQxk.3=25000*10,4/100 =2600kBap,
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[TonHble MOTEpU PEAKTHUBHOM MOIIHOCTH B TpaHCHOpMaTOpe C YUYETOM

ko3 duireHTa 3arpy3ku onpeensem mno , KBAp:
AQ=75+0,3?-2600=309 kBap.

[lo (48) ompenenseM  npuBEACHHBIE MOTEPU  XOJIOCTOTO  XOJa

TpaHchopmaropa, KBT:
AP'x x=18,5+0,07-75=23,75 kBr.
Haxonum o nmpuseaénnsie norepu K3, kBT:
AP'x3=115+0,07-2600=297 kBr.
[TpuBen€nHbie MOTEPU MOIIHOCTH B OJTHOM TpaHCPOPMATOpPE COCTABAT, KBT:
AP'; =23,75 +(0,3)?-297=50 kBr.

CornacnHo YPaBHCHHIO HpI/IBe,Z[éHHBIe IMOTCPHU MOITHOCTHU B ABYX IIApaJIJICIIBHO

paboraromux TpaHncpopmMaTopax cocTaBsT, KBT:
AP',= 2.23,75+2-(0,3)*-297=101 kBr.
["onoBBIC TTOTEPH SHEPTHH B OJJHOM TpaHc(popMaTope HaxoauM, KBT-4:
AW1,723,75-8760+297-(0,3)*-6400~379122 kBT-u.
["onoBwIe MOTEPH SHEPTUH B 000MX TpaHchopmaTopax, KBT-u:
AW ,~AWr, -2 = 3791222 = 758244 xBt-u.

HpOI/IBBO)II/IM TCEXHHUKO-DKOHOMHNYCCKOC COITIOCTAaBJICHUEC HaAMCYCHHBIX

BAapUAHTOB.

76



Ilepsviui sapuanm.

CTOMMOCTB TOJIOBBIX MOTEPH AIEKTPOIHEPTHUH sl 000UX TpaHCHOPMATOPOB,

pyo./rox:
Crnw= Cw -AW,
rae Cy— ctommocts 1 kBT-4, py6./ kBT 4;
AW — roJIoBBIC TTOTEPH IEKTPOIHEPTUH B 2-X TpaHCPopMmaTopax, KBT-u.
Ha 2015r. ycranoBnena omrara Cy=0,45 py06./ kBt-u 6e3 HJIC.
Cnw=0,45-518179=233 1.py0./To .

Exer OJHBIC OJKCILNIYAaTAlMOHHBIC pPAaCXOodbl JIA ABYX TpaHC(bopMaTOpOB,

pyo./rox:

_(Pa+Po)x2K

C ,
100 mw

€]

I7Ie P, — OTYMCIICHUS HA aMOPTHU3AIINIO, B JIOJISIX CTUHMII;

P, — OTYHCIICHHSI HA OOCITY)KUBAHUE U TEKYIIHH PEMOHT, B JIOJISIX €IUHHII,
K — KanmuTasoBII0KEHHUS BO BHOBb COOPY)KaeMbI€ SJIEMEHTHI, ThIC. pyO.;
Chw— CTOUMOCTB TOJIOBBIX MTOTEPH AIEKTPOIHEPTHH, T.pYyO./TOI.
OTuuciieHUs] Ha aMOPTHU3aLIKIO U o0cmyxuBanue (p,=6,4;p,=1,0)

YuurteiBas TO, 4YTO MBI IIPOHU3BOJHMM TCXHHKO-9KOHOMHNYCCKOC CPABHCHHC

BapHUAHTOB BBI6paHHBIX TpaHC(bOpMaTOPOB, TO KaIlUTAJIOBJIOXCHHUIMHU BO BHOBB
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COOPYKACMBIC DJIEMCHTEI ABJIACTCA CTOMMOCTL CaMHX TpaHC(bOpMaTOPOB, CMOTpH

tabuity 30.

_ (6,4+1,0)-2-98006

C
7 100

+233=16835 1 py6/rox

[TpuBen€unnie ro0BBIE 3aTPaThI ISl 000MX TpaHCHOPMATOPOB, pyO./TO:
3= ng '2K+C3

rne  Kys,—HOpMaTHBHBEIM KOX(POUIHMEHT 3KOHOMUYEeCKOH 3(ddekTuBHOCTH

(0,12);
C5 — exeroJiHble HKCIUTyaTallMOHHBIE PAcX0/ibl, Py0./TO.

3=0,12-2-9800,6+1683,5 = 4035,6 T.py6./rox.

Bmopou eapuanm.

ITo CTOUMOCTD roJOBbIX IMOTEPb QJICKTPOIHCPIun JJIIA obonx

TpaHc(hOpPMATOPOB COCTABUT, T.pyO./TOA:
Crw=0,45-752244=338 py0./rox.

ExeronHple SKCIUTyaTallMOHHBIE PacxXojbl MJisg JABYX TpaHchHOpPMaTOpOB

T.pyO./Tox;

_ (6,4+1,0)-2-124588
100

C3 +338=21819 T.pY6/FOI[

[TpuBenéunbie ro0BbIE 3aTPaThl JUIsl 000MX TpaHCHOPMATOPOB , T.pYO./TO:

3=0,12-2-12458,8+2181,9=5172 1. py6./rox.
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JlanHble 17151 CpaBHEHUS BApUAHTOB CBEJEHBI B Tabmuie 31.

Tabnuna 31 — CpaBHeHUs BapHAHTOB MIPU BEIOOPE TpaHCHOPMATOPOB

ITokazarenu Bapuant 1 | Bapuant 2

Kanuranensie Bioxenus K, T.py0. 19600,2 249179
HopmatusHbiil kodhdunmeHt Ky 0,12 0,12
PeakTuBHBIE TIOTEPH X0510¢TOr0 X01a AQx x, KBAp 68 75
[Totepu peaxktuHOM MotHOCTH K3 AQ) 3, KBAp 1664 2600
[Mpusenéunrie norepu xoaocToro xona AP'y x, kBt 16,36 23,65
KoaddurmenT n3meHeHus moTepb Ky, 0,07 0,07
ITpuBenénnnie norepu K3 APy 3, kBT 201 297
Koadduruent 3arpys3ku tpanchopmaropon Ks 0,3 0,3
Bpewms BkitoueHus noj Hanpsbkerne To, 9/Ton 8760 8760
Bpewms BkimtoueHus moj Harpy3ky Tp, u/rof 6400 6400
[Totepu snexrposneprun AW, kBT-u 259089,6 379122
Croumocts 1kBt-u Cyy, py6./ kBT-u 0,45 0,45
CroumMocTh noteps AekTposHepruu Cry, T.py0./To]1 233 338
OTuurclieHHs] HA aMOPTU3aLUIO U 00CITYKUBaHUE 7,4 7,4
pa,Po, B JIOJISIX €IMHHII

["o0BBI€ SKCIUTYaTanMOHHBIE pacxojbl Cr, T.py0./TO 1683 2181
[TpuBenEHHBIE TOIOBBIC 3aTPAThI, KAIIUTAIOBIOKECHUS 4035 5172

JU1s1 000uX TpaHchopMaTopoB 3, T.py0./Tox

ODKOHOMHYHEE 6YI[CT BapuaHT 1 ¢ MEHBIIMMHU KaMUTaJIbHBIMHM BIOKCHUSIMHU

1 OOJIBIITUMU IroJOBBIMH 3KCINTYaTaIMOHHBIMHU PAaCXOJaMH.
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SAK/IIOYEHUE

B cooTBeTCTBHM C 1I€/IbI0 BBIMYCKHOM KBaNU(UKAIUOHHOW pabOThl ObLI
IPOBEJCH aHAJINW3 MEPONPUATHN IO MOBBILICHUIO HAAEKHOCTH NOTpeOuTeNnen
nojctaniuu "Pynaudnas".

PacueTts! 6buH TTpoBeeHHBIE B Tporpamme "Mustang™.

B nepBom paznene Obliu IpuBEIEHBI 00IME CBEACHUA O TamTaroibckoM
MECTOPOKACHUH, IPEACTABICHBI HATPY3KHU MOJICTAHLIUN U UX ONKCAHUU.

Bo BTOpOM paznene ObLIH IIPUBEICHBI TaOJIHILIBI noTpeouTeneu
HOJICTAaHIUH.

B Tpetbem paszene ObUT MPOU3BENECH AHAIU3 PEKUMOB padOThI SHEPTOCETH
6xB. IloaroroBimensl ucxomnwsie manHHbie i "Mustang". CocraBiaeHbl cxema
3amelienus. llpocunTaHbl peXUMBbI: MaKCUMaIbHBIA pPEXUM C MEPEKOCOM
Harpy3ku Ha T-1, mocimeaBapuiiHbIM pexuM C nepekocoMm Ha T-1, 3amyck Hacoca
3/1 800 Br, aBapuitHoe oTkitouenue T-2.

B veTBepTOoM pasnene ObUI MPOU3BENEH pacyeT Ha IUIAHHUpPOBaHUE PaboT U
ompenesieHne TpyaoeMkocTn. CTOMMOCTh Ha IITaHHpPOBaHME cocTaBuiaa 697867
py0., ObUIO MpPOW3BEACHO CpaBHEHHE JBYX BapHaHTOB BBEACHHUS B padoTy
TpaHc(OPMATOPOB HA MOJCTAHIUY.

B marom pasgene ObUTM pacCMOTpPEHBI  BONPOCHL, CBS3aHHBIE C
0€30MacHOCTBIO  YKU3HENESTEIbHOCTH 4YEJIOBEKAa Ha JIIEKTPOIHEPreTUYECKUX
oObekTax. PaccMOTpeHbl Hamuyue OMACHBIX M  BpeAHbIX (AKTOPOB Ha
IIPOU3BOJICTBE, a TAK)KE€ MEPONPUATHS 0 YMEHBIIEHUIO BPEIHOTO BO3JEUCTBUS

(aKkTOpOB Ha YETIOBEKA.
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