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Beenenue

Y4eOHO-METOIMYECKHE YKa3aHUsl COCTaBJIEHbl B JOMNOJHEHUE pabouei
OpOrpaMMbl JUCHUIUIMHBI «3alUTa OT KOPPO3UU OOBEKTOB HEPTEra30BOil
OTpaciin» U BKJIIOYAIOT B ce0s1 BBEJICHUE, BAPUAHTHI 3a/1aHUH, CTPYKTYpPY KypCOBOTO
IIPOEKTa, MOPSAAO0K pazpaboTKu rpaduuecKoi YacTU U MPUIIOKEHUH.

[lenp KypcOBOro mpoOeKTa - 3aKpEIUICHHE TEOPETUYECKUX 3HAHUWA U
dbopMupoBaHHEe YMEHHUW M HABBIKOB IPOCKTHUPOBAHUS M pacyueTa MapamMeTpoB
AIIEKTPOXUMHUYECKON 3aIIUTHl MAarUCTPAIbHBIX TpyOoIpoBoaoB (MT).

3ajaun KypcOBOTO MPOEKTA:

. ONpEIEICHUE ONTUMAJIBHBIX apameTpoB KAaTOJHOW 3allUTHI,
IPOTEKTOPHOM 3aIuThl nepexoaa MT depe3 aBTOMOOMIIbHYIO JOPOTY U JPEHAXKHOU
3aINTHI,

* 1oJ00p 00OpyI0BaHUS,

* BBIOOpP MECTOPACIOJIOKEHHUSI YCTAHOBOK KaTOJIHOM 3allUThI, TPOTEKTOPHOM
3aIUTHI U IPEHAKHBIX YCTAHOBOK.



1 UcxoaHble TaHHBIE

HcxonHbIMU  NaHHBIMHA  JJIA  pacuera AJIEKTPOXUMUYECKON  3alUThI
CTPOSILIIUXCST TPYOOIPOBOIOB SIBIISIOTCS:
KoncmpyxkmusHvie oanuvie mpyoonpoeooa.

o auameTp TpyOoIpoBoIa;

o TOJIIIITHA CTEHKU TPYOOIIPOBO/IA;

o KJIacC MPOYHOCTH TPyO0 M MapKa CTad, YJEIbHOE JIICKTPUYECKOE
COIIPOTHUBIICHUE;

o rIyOrHa 3aj1eranus (0 0CH) TPyOOIIPOBOIa;

o TUT ¥ KOHCTPYKIIHS U30JISIIIMOHHOTO MOKPBITHS TPYOOIIPOBO/IA;

o CONPOTUBIICHUE  HU3OJSILIMOHHOTO  MOKPBITUS U KO3()PUIMEHT

M3MEHEHHUSI ATOTO COMPOTUBIICHHS BO BPEMEHH.
Xapaxmepucmuxa KOppO3UOHHBIX YCIOBUU

o yI€IbHOE 3JIEKTPUYECKOE COINPOTUBIEHHUE TPYHTOB Ha TIIIyOHUHE
IPOKJIAKU TPyOOIIpOBOAA;

o KOJIMYECTBO BOJOPACTBOPUMBIX COJIEH B IPYHTE;

o YPOBEHb I'PYHTOBBIX BOJI;

o HaJIMYUE U XapaKTEepPUCTHUKA OJIy>KJIAIOLUX TOKOB OT HCTOYHUKOB

MIOCTOSTHHOTO M TIEPEMEHHOTO TOKa;

o BO3MOYKHOCTH OMOJIOTHYECKON KOPPO3HH.

Voenvnoe  anexmpuueckoe — conpomugnenue — SpyHmMos 6  Mecmax
pacnonodxcenus npoekmupyemuvix A3:

o yIIeITBHOE AJICKTPUUYECKOE COMTPOTUBIICHHUE IPYHTA Ha TITyOWHE YKIIa KK
A3 (HmKe rTyOHMHBI CE30HHOTO MIPOMEpP3aHus IPYHTA);

o yACIBHOE AJIEKTPUUECKOE COMTPOTURIIEHNE TPYHTOB Ha Tiyouny a0 150
M (i1 TryOMHHBIX A3);

o MECTOITOJIO)KCHHE U COITPOTUBIICHHUE 3a3EMIISTFOIIIUX YCTPOHCTB.

Pabouas memnepamypa nepexauusaemou Hegpmu.

Knumamuueckue Oannvie: MaKCUMallbHass W MHHHMaJIbHAs TEMIIEpPaTypbl
BO31IyXa.

Hanuuue u xapaxmepucmuxa uUCmMOYHUKO8 3INeKMPOCHAONCEHU B00b
mpaccvl mpyoonposooa.

Koopounamwi y3106 3anopnoti u pezynupyrowel apmamypsl u napamempuol
3aWUMHO20 3a3eMAeHUs (NPU UX HATUYULL).

Jlannvie 06 ocobennocmsax mpybonposooa:.

o IOJIBOJTHBIC TTEPEXO/IbI;



L4 IePexXoabl HEPE3 ABTOMOOMJILHBIE U JKEJIE3HBIE A0pOTIu;

° MECTOPACIOIOKCHHE He(TENepeKauyuBaOIUX W KOMIIPECCOPHBIX
CTaHIIMH;

° KaMephbl MpUeMa-IyCcKa CpeJICTB OUUCTKU U JUArHOCTHKH;

° KOOpPJAMHATHI ~TIepecedeHrs KaOeNbHBIX W  BO3AYIIHBIX JIMHUM

anekTpocHaOxkeHus: (220 kB u Ooiee), y4acTKOB MapasuiebHOTO ClIeIOBaHUS Ha
paccrosiauu 10 500 M OT TpyOOIIPOBOIA /10 ATUX JIMHUIA;

o MEepPeceyeHus] ¢ TMOA3EMHBIMU METAUIMYECKUMU COOPY>KEHUSIMU U
YYaCTKH NapaijIeIbHOTO CIEAOBAHMUS.

[lepexoqHoe COMPOTHBICHUE TPYOONPOBOAA M COMPOTUBICHUE HW3OJISAIUH,
a TakXKe CKOPOCTh M3MEHEHHUS €ro BO BPEMEHH JOJKHBI OBITh ONpENeNeHBI 10
JTAHHBIM U3MEPEHUH 3alIUTHBIX MOTEHIIMATIOB BJOJIL TPYOOIPOBOJIAa M 3aLIUTHOTO
Toka YK3 3a He MeHee dYeM  OATWIETHUA  NEPUOJ DIKCIUIYaTalluH,
MPEIIECTBYIONUI KOMIUIEKCHOMY 00CIIEZIOBAHHUIO.

JIOTIOJTHUTENBHO /AJISl pacyeTa MmapaMeTpoB IPEHAKHOM 3aIIUTHI:

o KOOPJIMHATHI NepeceueCHHUs u/unm ydacTka CONMKEHUS
MIPOCKTUPYEMOTO TPyOOIIpoOBOAA C IK/II;

o pacrnojoXeHUe TIrOBBIX MOJACTAHIMM M MYyTEBBIX Jpocceiel Ha
ydacTKax COJMMKEHUS 33K/11 ¢ TPOEKTUPYEMBIM TPYyOOIIPOBOJIOM;

o MaKCHUMaJIbHBIA TOK HATPY3KH TATOBBIX MOCTAHIIHIA;

o naJieHue HanpsDKeHUsT B OTcachiBarolieM (unepe (ornpenensercss 1Mo
JAHHBIM CITY>KObI AKCIUTyaTaluu 3K/11);

o pPAcCTOsTHUE MEXIY TPYOOIPOBOAOM U TATOBBIMH MOACTAHIUSMU;

o paccTosiHue MEeXy TPyOOIpOBOIOM U ITyTEBBIMU JAPOCCEISIMHU;

o KOJIMYECTBO MapaljieNIbHbIX HUTOK TPyOOIpOBOIOB.

Bapuant 3amaHusg BbIOMpaeTcs IO MOCHEAHMM TpeM LUdpaM 3a4eTHOU
KHIDKKA (Tocienuss mudpa — tabmuma 1.1, npeanocnennsas nudpa — tabnuma 1.2,
TpeThs nudpa ¢ KOHIIA HOMEpa 3a4eTHOM KHIKKH — Tabauma 1.3)

Tabmuna 1.1
Ne Bapuanra 1 2 3 4 5 6 7 8 9 10
D 0,53 0,63 0,72 0,82 1,02 1,22 0,72 0,82 1,02 1,22
ITapamer ) 7 8 9 10 11 12 11 12 13 15
PBI A

pacuera L o6 20000 | 25000 | 30000 | 35000 | 40000 | 45000 | 50000 | 55000 | 60000 | 65000

Ps 20 25 30 35 45 50 55 65 70 75




L, 100 200 300 500 700 800 400 900 1100 600
Croco6 qepe3 qepe3 qepe3 qepe3 yepes
IIOAKJIIOYC X CpE€aHIO X CpE€aHIO K CpE€aHIO K CpE€aHIO K CpE€aHIO
MUHYCOB MUHYCOB MHUHYCOB MHUHYCOB MHUHYCOB
A OH IINHE 0 OH IINHE 0 Ol LIINHE 0 Ol LIINHE 0 Ol LIUHE 0
JApCHaxa TOYKY TOYKY TOYKY TOYKY TOYKY
Tabnnma 1.2
Ne BapuanTa 1 2 3 4 5 6 7 8 9 10
Pea 10 15 20 25 30 35 40 45 50 55
Rus 310° | 110° 510° 310° | 110° | 510° | 310° 110° | 510% | 110°
«Menp «Menp «Menp
Hapaverp | Mapka |\ n | e e e | A3M Ak4pz | Menre A3M
BI TSI 3JEKTP OI'T -neeser; | OI'T
acuera ora M JIeeBell- | JieeBell | JIEEBEll -3 M Moy -3
P A S» 1M» MM»
L 300 350 400 450 500 550 600 650 700 750
L, 300 450 600 900 1200 | 1500 1900 2300 2900 | 3500
Tabmmma 1.3
Ne p 5
papuanTa acrpe/ieJIeHUe TPYHTOB PA3IUYHOTO AJIEKTPOCOIIPOTUBIICHHS Ha Tpacce TpybompoBoa
Hounst bl TpydonpoBoaa L/L gy 0,1 0,1 0,2 0,3 0,2 0,1
1
Y aenpHOE 3IeKTpoconpoTUBIeHHE, OMM 180 170 120 100 50 10
Hounst bl Tpydonposoaa L/L gy, 0,1 0,2 0,2 0,1 0,3 0,1
2
Y aenpHOE 3IeKTpoconpoTUBIeHHE, OMM 160 150 130 70 40 20
Hounst bl Tpydonposoaa L/L gy, 0,3 0,1 0,1 0,2 0,1 0,2
3
VY aenpHOE 3eKTpOconpoTuBieHue, OMM 10 30 40 50 60 90
JHosst amusbl Tpy6ompoBoaa L/L gy, 0,4 0,1 0,1 0,2 0,1 0,1
4
VY aenpHOE 3eKTpOconpoTuBieHue, OMM 20 40 60 80 110 140
Hosst anusbl Tpy6ompoBoaa L/L gy, 0,2 0,2 0,2 0,1 0,1 0,2
5
VY nenbHOE 3JeKTpOoconpoTrBieHre, OM'M 150 140 130 110 100 70
Houns bl Tpydonposoaa L/L gy, 0,1 0,4 0,2 0,1 0,1 0,1
6
VY nenbHOE 3nekTpoconpoTusieHue, OM'M 140 120 100 70 40 20
7 Houns bl Tpydonposoaa L/L gy, 0,1 0,3 0,2 0,2 0,1 0,1




VY aensHOE 3eKTpOCconpoTHBIeHHe, OMM 130 100 90 80 70 60

Josnst mmvsbl TpyGompooaa L/L gy, 0,1 0,1 0,1 0,1 0,2 0,4

° Y nenpHOE 3MeKTpoconpoTHBIcHHe, OM M 120 70 60 50 40 10
Hosst anusbl Tpy6omnpoBoaa L/L gy, 0,4 0,1 0,1 0,1 0,1 0,2

’ Y nenpHOE 3MeKTpoconpoTHBIeHHe, OM M 110 90 60 50 30 20
Hosst vl Tpy6omnpoBoaa L/L gy, 0,1 0,1 0,3 0,2 0,1 0,2

0 Y nenpHOE 3MeKTpoconpoTHBIcHHe, OM M 20 30 40 60 70 80

Heobxoaumo omnpenenuTs napameTpbl KaTOJIHOW 3alIUThl MarucTpajibHOTO
TpyOomnpoBoaa nuamerpoM D, M, ¢ TONIIMHON CTEHKU O, MM, JUIMHOW 3alllUTHOMN
30HbI L, kM (Tabn. 1.1). TpyOompoBoa NpPOJIOKEH HAa MECTHOCTH C YACIbHBIM
DIEKTPOCONPOTUBIEHHEM  p.,, Om:Mm  (1abm.  1.3). AHozmHoe 3azemileHHE
NPOCKTUPYETCS  BBIMOJHUTh W3 BEPTUKAIBHBIX  AJIEKTpoAoB  (Tadu.  1.2),
pacloyioKeHHBIX Ha TIIyOmHe h=2 M 10 CepeaMHBbl DIIEKTPOAd, YACIbHOE
ANEKTPUYECKOE CONPOTHUBJIICHUE 3EMJIM B MECTE€ PACHOJIOKEHUS aHOJHOTO
3a3eMJIEHUS p,, (Tabn. 1.2), yaenbHOE SJIEeKTpUYECKOE COINPOTHUBICHHE TPYHTa B
M0JIE TOKOB KaTOJHOM 3amuThl p, (Tabdin. 1.1), ipeHakHyro JIMHHIO - BO3YIIHOM C
MOJABECKON U3 aJIIOMUHUEBOTO MPOBOAAa. ECTeCTBEHHBIN MOTEHIMAI TPyOOrpoBoaa
U, = - 0,55 B. HaganbHoe compoTuBIIeHHE HU30JAIMU TpyOompoBoja R, Om-M?
(tabn. 1.2). Cpok cmyxObl TPOEKTHPYEMOW KaTOMHOW 3amuThl 7, = 15 Jer.
OnpenenuTh mapamMeTpbl MPOTEKTOPHON 3aIUTHI TIEpeXoa Yepe3 aBTOMOOHMIIbHYIO
JIOPOTY MAarucTpajbHOTO TPyOOIPOBOJA, YJIOKEHHOTO B TPYHT C YHAEIbHBIM
compoTuBIeHUEM p., OM-M (NPUHATH B Mpeaenax YIAeIbHOTO COMPOTHUBICHUS
IpyHTa MO Tpacce TpyOOMpoOBOJia COTJIACHO Ballero Bapuanrta). JlnuHa koxyxa L,
NPUHATH paBHEIM 50 M. HauampHOE COMPOTHBICHHE H30ISLMMH KOKyXa R,,, OM-M°
(aHAJIOTUYHO  COMPOTHUBIICHUIO H3OJISIIUN MarucTpajibHOTO TPyOONPOBOIA).
CranumonapHbsIii moTeHnuan nporekropa U, = - 1,60 B, ecTecTBeHHBIN TOTEHITAAT
koxyxa U, = - 0,55 B, MmunumanbHelii 3amuTHbIi noteHuuan U,,, min = - 0,85 B.
PaccuuTaTh mapameTphl IpeHaXKHOM 3aIUThl He(PTEmpoBOAA YIOKEHHOTO B TPYHT
Ha paccTtosiHuu L, M (Tabmn. 1.1) oT xene3HomopokHOTo mojoTHa. Cpok ciryKObl
JTpeHaXHON ycTaHOBKHU 1 = | roJi, MaKCUMaJIbHbIE TOKH TATOBOM MOACTAHIUU |, A
(tabn. 1.2). PaccrositHue oT TpyOOmpoBOAa A0 TATOBOM MOJACTAHIMH K/ L, M
(tabm. 1.2).




2 CTpPyKTypa KypCcOBOI0 NpoeKTa

KypcoBoli mpoekT 101KeH UMETh CIIEYIOLLYIO CTPYKTYPY:

- TUTYJIbHBIN JIUCT

- OrnaBieHue

- PacueTHas 4acTp

- [lombop obopynoBanue X3

- 3aKJIFOYECHHE

- CIMCOK UCTOJIb30BAHHBIX UCTOYHUKOB.

O0beM  pacueTHO-MOSACHUTENLHON 3amuCcKu KypcoBoro mnpoekta Ha 20-30
cTpanuiax Gopmarta A4, BBINOIHEHHAs! C UCIOJIb30BAHUEM TEKCTOBOI'O peAaKTOpa
Word, koTopble IOKHBI YIOBIETBOPATH TpeOoBaHusM cranaapToB ECKJl wu
cTaHaapToB opranm3anuu «OOmme TpeOoBaHUS K TOCTPOCHHIO, HM3JI0KECHUIO W
0(OPMIICHUIO TOKYMEHTOB YU4€OHOH JeATeTbHOCTHY, TPUHATHIM B COY

Metoauueckue yKa3zaHus IO pacyeTy NapaMeTpoB 3JICKTPOXUMHUUYECKOMN
3aIUTHl TMPEJCTABICHH B Yy4E€OHO-METOJAMYECKOM IOCOOMU [IJIsi TPOBEICHUS
MPAKTUYECKUX 3aHATUN U JTAOOpaTOPHBIX PaboT «3ammra OT KOPPO3UH OOBEKTOB
TpaHCIOpTa U XpaHeHus HePTH, HEPTETPOIYKTOB U raza.

3 I'padpnueckasi yacTb KypcoBOro npoexkTa

['padmyeckas yacTh KypcOBOTO TPOEKTa JIOJDKHA COAEpXkKarh 2 JUCTa
yeprexked Qopmara Al, BBIIOJIHEHHOTO Ha KOMIIBIOTEPE C HCIOJb30BAaHUEM
rpaduueckux penakropoB AULOCAD wumu «KOMIIAC» u momkHa cojaep aTh
CXeMaTHYeCKUil TaH pasMmemieHus cpencts OX3  (mpuwioxeHue 1), cxembl
MOAKIIOYEHUS! CTAHIIMM KaTOAHOW 3aluThl (MPUIIOKEHHE 2) U MPOTEKTOPHOMN
3aIUTHI HA KOXKYyXe (IpUIoKeHue 3).
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Cnucok HUCIOJIb3YEMBIX HCTOYHUKOB

1 P/1-91.020.00-KTH-234-10 Hopwmsl MIPOEKTUPOBAHMSI
AIEKTPOXUMHUYECKOW 3alUThl MarucTpajibHBIX TPYOONPOBOJIOB M COOPYKEHUH
HIIC. YTBepxnen u BBeeH B aeiicteue 18.10.2010.

11



Cnucok ucnosib3yemMbiX COKpalieHuii
A3 — a”HoHOE 3a3eMIJIEHUE,;
ECK/I — equnas cuctemMa KOHCTPYKTOPCKOM JOKYMEHTALINH;
MT — marucTpaiabHbIi TPYOOIIPOBOT;
VK3 — ycTraHOBKa KaTOJHOM 3aIUTHI;

2X3 — 3JIeKTpOXUMHUECKAs 3aluTa.
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YC/OBHGIE OBO3HAYEHUA

MroexkTvPYEMOR CTOHUMS KaToAHOM 3aumTsl (CK3) & MKY

(4

PoeKTHPYEMHA HEPTENPOROY,

llepeceueHuie ¢ aBTOLOPOrOM

MNepeceuerve ¢ XEMesHon A0P0orom

MPoeKTHPYEMOR MPOTAXEHHOE GHOAHOE B03eMAeHMe

— A3 —

MPoeKTUPYEMOE IAYEMHHOE QHOALHOE 3a3eMaeHKe

[POEKTMPYEMAA MPOTEKTOPHAS ¥CTAHOBKA

T
T

MPOEKTUPYEMYA KOHTPONEHO-MEMEPMTE MEHLIR TMHKT

——— [IPOEKTUPYEMOR 3QABMXKQ HO HEPTEMPOBOALE

CywecTeypuas BA

CK3, 30npoexTHMPOBOHHOS B KOMNASKTE Mepexoaa p. 3es
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3KCN/MKALMA OBOPYADBAHWA W MATEPHAADR

Nozuums

HauMeroeaHue lprmeuarme

1

(POTSXEHHHA CHOAHEA S03EMANTE b, CEPAEUHMK MEAHOR X1And

coueHven 25 MmB, [MaMeTR aHOAO 36 MM

(707K KOHTROALHO-MarepkTenbHoro ko (CKUID ¢ 6-n

V3MEPUTE NbHBIM KABMMOMK

CTOMKG KOHTPONBHO-U3HMEPMTE/LHOIO MYHKTA C 12-0

WIMEPUTEABHLMA M 4-MA CHADBHMA KABMMOMMA

CTORKA KOHTPO/LHO-M3MEPMTEALHOrO MYHKTA C 41

CHADBEIMA KNEMMOMMA

MegHOCHNLOATHEA 3AEKTPOA CPuBHeHmA (MCI)

Kosens BBEL2 1x35-0,66 [OCT 16442-80%

Kosens BBells 2x6-0,66 TOCT 16442-80%

Kosens BBella 2x35-0,66 MOCT 16442-80%

Kosens BBslis 3x6-0,66 MOCT 16442-60%

Aok nnccTvH-MHAMKOTOROR CroROGTM KopPoaw4 (BIH)
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INEeKTPUUBCKME
MePeMbluKK

40\ 230\ 220\ 210\ 205 190
149 159 163 17c 182

Cxema IO AKJIIOYHH A HpOTCKTOpHOI\/’I 3allIUTBI HA KOKYXC

JneKTpuuecKas
NePeMLUKa

24y 239 220 21 20p 190
130 140 150 160 170 180 |

MPoeKTUPYEMLIA KOXYX

[Tpunoxenue 3

YeTaHoeKa sAoKa NAACTUH-MHAWMKATOPOB
CKOPQCTH KOPPO3MMH

K knermam KUM
4-x xunbHem Kasens oT BIIU

[lPoeKTHPYeMER HEe®TEMPOROS,

QC':I'CIHOBKG NPOTEKTOPA
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