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AHHOTAIUA

bakanaBpckas paboTa BBITIOJHEHa Ha TeMmy: «PEKOHCTpYKIHS CHCTEMBI
AJIEKTPOCHAOKEHUSI TPYNIBI BCIOMOTATEBHBIX II€XOB MAITMHOCTPOUTEIHHOTO
npeanpusiTis». J{s TpymIbl eXoB ObUT BBITIOJHEH pacdeT OKUIAACMBIX dJICKTPH-
YECKUX HArpy30K OT CHJIOBBIX JJIEKTPONPUEMHHUKOB U OT CHCTEMbI HCKYCCTBEHHO-
ro OCBeIIeHHUs. BBITIOJIHEH BBHIOOP 4YHCIIa M MOIIHOCTH TpaHC(OpMaTopoB, ycTa-
HaBJIMBAEMbIX Ha TpaHC(HOPMATOPHBIX MOJACTAHIUAX MpeAnpusatus. [IponusseneHo
CpaBHEHHUE W BBHIOOP CHCTEMBI BHYTPH3aBOJCKOTO 3JIEKTPOCHAOKECHUSI M CUCTEMBI
BHEIITHETO JICKTPOCHAOKEHHS TIpeanpusaTus. [Ipons3BeeH pacdeT TOKOB KOPOTKO-
ro 3aMbIKaHUS B Pa3IUYHBIX TOYKAX DJIEKTPUUYECKON CeTH mpeanpusitsi. Beimos-
HEH BBHIOOP MPOBOJHHUKOB U JIEKTPOAIAPaTOB, BCE BEIOPAHHOE 3IIEKTPOOOOPYI0-
BaHME MPOBEPEHO HA CTOMKOCTh K TOKaM KOPOTKOTO 3ambikaHus. Jjisi mpous3Bo-
CTBEHHOTO KOpIyca MPEANPUSITHS BBIMOJHEH pacyeT 3a3eMJICHHUS] U MOJHUE3AIIH-
THI.

BKP Beimonnena nva 51 mucre, comepxut 9 tabmmi u 3 rpadUyuecKux pu-
cyHka. [loscHUTeNbHAS 3aMKMCKa JOTMOJHACTCS TPapUISCKON YacThO, BHITIOJHEH-

HOI Ha miectu jauctax popmara Al.



COJEPKXAHHUE

BBenenue 4
1 KpaTkast xapakTepuCTHKa MPOU3BOACTBEHHOTO 00BEKTA 6
2 Pacder mapamMeTpOB CHCTEMBI JICKTPOCHA0KCHUS TIPEATTPUSATHS 8

2.1 OnpeneneHue 0KUIaEMbIX dJIEKTPUUECKUX HATPY30K AIMEKTPOINPUEMHUKOB
U CUCTEMbI HCKYCCTBEHHOTO OCBEILICHHUS 8

2.2 Bb100Op cXeMbl BHYTPEHHETO U BHEITHETO AJIEKTPOCHA0KESHHUS

PEANPUATHS 12
2.3 Pacuer 3Ha4eHNI TOKOB KOPOTKOT'O 3aMbIKaHUS 30
2.4 Br160p 27IeKTpoanmnapaToB CUCTEMbI JIEKTPOCHAOKEHUS 38

3 Pacduer mapameTpoB 3a3eMJICHUS U MOJTHAC3AIIUTHI TPOU3BOJICTBEHHOTO KOPITyCca

MpEAIPUATHS 45
3aKIIroueHue 48
CIHCOK UCTIOIB3YEMBIX HCTOYHHKOB 49



BBEJAEHUE

Cucremy snexTpocHalOxeHus npomeinieHHoro mnpeanpusarus (COC TIIT)
IPUHATO JEIUTh Ha 3 YCIIOBHBIE MOJICUCTEMBI:

- TIOJICUCTEMY BHEIIHETO 3JEKTPOCHAOKEHUS K KOTOPON OTHOCSTCS JTMHUU
ot 3Heprocuctemsl 10 ['TII1 mpoMBIIUIEHHOTO MPEANPUATHS, KaK IPAaBUIIO HOMH-
HAJIbHOE HaIpPSHKEHUE 3TUX JIMHUK cocTaBisaeT ot 35 1o 220 kB;

- IOJICUCTEMY BHYTPU3aBOJICKOTO 3JIEKTPOCHAOKEHUS K KOTOPOH OTHOCSITCS
['TIIT v TOLL npennpusarus, cetn Hanpspbkennem 6 wim 10 kB ot I'TII no BeICO-
KOBOJIBTHBIX pacnpeacauTenbHbiX MyHKTOB min KTII;

- MOJICUCTEMY BHYTPHIIEXOBOTO 3JIEKTPOCHAOKEHUSI K KOTOPOM OTHOCATCA
KTII, Bayrpunexossie cetu 0,4 kB, HU3KOBOJIBTHBIE PACIIPEACIUTENBHBIE ITYHKTBI
Y IIMHOIIPOBOJIBI.

COC IIII o cpaBHEHUIO C AJEKTPOIHEPTOCUCTEMOM C OJJHOM CTOPOHBI MPO-
1€ U3-3a HU3KHUX KJIACCOB HAIPSHKEHUS, MEHBIIEH TUHBI CETEH U MEHBIIEHN Tepe-
JTaBa€MOM MOUIHOCTH, a C IPYroil CTOPOHBI CJI0KHEE U3-3a OTPOMHOIO KOJIMYECTBA
UCITIOJIB3YEMOTO 3JIEKTPOOOOPYAOBAHUS, PA3IMUHBIX TEXHOJIOTHUYECKUX YCTAHOBOK
10 NMPeoOPa30BaAHUIO JEKTPOIHEPTUHU B JAPYTUE BUABI SHEPTUU. DTHU IJIEKTPOTEX-
HOJIOTUYECKUE YCTAHOBKH OINPEAEIAIOT TPEOOBaHUS K CUCTEME JIEKTPOCHAOKEHUS
U ee Oyaymme napamerpsr [1-4].

COC III nomkHa ynOBIETBOPATH Py TPeOOBAHUM:

- co3/laHre Oe30MacHbIX YCIIOBUM JUTsl MPOBEAEHUS padoT;

- obecrnieueHue TpeOyemMoil HAJIEKHOCTU MO AJIEKTPOCHAOKEHUIO AJIEKTPO-
MPUEMHHKOB;

- obecrnieyeHue noTpeduTenei annekTposHeprue, coorsercTByromeit 'OCT
32144-2013;

- OaylaHC MEX]Jy MajbIMU 3aTpaTaMd Ha CTPOUTEIHCTBO U MOCIEAYIOIIYIO
skcrryatanuto COC I1IT;

- TOTOBHOCTh K M3MEHEHHMIO TEXHOJIOTHYECKOro mpoiiecca 6e3 HeoOXoIuMo-

CTH KOPEHHOT'O MepPEyCTPOICTRA;



- 3KOJIOTUYHOCTh 1 MHUHMMH3aLlisl HETATUBHOI'O BO3JIEMCTBHS HA OKPYXKAIO-
LIYIO Cpeny.

Cobnroaenue »TuX TpeboBaHUM JOKHO 00€CTeurnBaThCs KaK Ha dTare mnpo-
CKTHUPOBAHUS CUCTEMBI JIEKTPOCHA0KEHHUSI, TaK M HA JTale ee dKCIUTyaTanuu [5,
6].

Llens GakanmaBpckod pabOTHI 3aKIIIOYAETCS B MPOSKTUPOBAHUU HAJICHKHOU U
SKOHOMUYHOW CHCTEMBI 3JEKTPOCHAOXKEHUs TPYIIBl BCIIOMOTATENbHBIX LIEXOB

MAaIITUHOCTPOUTCIILHOT'O IIPCAIIPUATHUSAL.



1 KpaTkasi XapaKTepHCTHKA POU3BOJACTBEHHOI0 00beKTa

ATrpOnpOMBINUIEHHBIA XOJAUHI OOBEIMHSET IPYIITY KOMIIAHWM C Halpas-
JICHUSIMU JIESITEIBHOCTH OT PACTEHHEBOJCTBA JO MPOU3BOJICTBA M IMOCIEAYIOLIEH
MIPOIAKH MSICHOM MTPOAYKIUU.

[IpeanpusTusi, BXOASIIKME B XOJJIUHT, PACIOJIOKEHBI B IIATH peruonax Poc-
cuiickon Denepanumu.

Ha npennpusTusix XoJguHTa BBIPAIIMBAIOTCS KUBOTHBIE U MTHIA BBICOKO-
MPOJYKTUBHOW CENEKIIHH, MIOATOMY MUTATEIbHOCTh KOPMOB JIOJKHA OBITH TaKOH,
4TOOBl 00ECIEUUTh MAKCUMAJIBHOE INPOSBICHHE TI'€HETUYECKOTOo IOTEHIUAA.
Kopma, nmpousBozsiyecs: B arpoXoJIMHIe, OTBEYAlOT CaAMbIM BBICOKMM TpeOoBa-
HUSIM U CHOCOOCTBYIOT MOJYYEHHMIO BBICOKMX MPOU3BOJICTBEHHBIX PE3Y/IbTAaTOB B
CBHMHOBO/JICTBE U OpOMJIEpHOM MTULIEBOJICTBE.

OnHoM U3 CTpaTernyecKrx 3a/1ad XOJJIUHIa ABJISIETCS 0OecrieueHne noTpeo-
HOCTH COOCTBEHHOTO KOMOMKOPMOBOTO NMPOU3BOJICTBA CTAOUIbHBIMUA MOCTaBKaMH
Ka4ueCTBEHHOI'0 3€pHa, J0JisI KOTOporo B komoOukopme gocturaetr 60-70% u go-
CTH)KEHHE ce0eCTOMMOCTH Ha YPOBHE BEAYIIMX IPOU3BOAUTENECH phIHKA 3€pHA.

XOJIUHT TMPOBOAUT AKTUBHYIO PAOOTYy MO OCBOEHUIO CYLIECTBYIOIIHUX U
YBEIMYECHHUIO CEJIbCKOXO3SIMCTBEHHBIX YTrOJAMM B MECTaX HaXOXKACHUS KOMOHMKOD-
MOBBIX IPOU3BOJCTB AJI JOCTHXKEHUS oObeMa MAalllHW, MO3BOJIAIOIIEro obecrie-
YUTh COOCTBEHHbBIE TOTPEOHOCTH arpoOXOJIIUHTA.

Hapsiny ¢ yBenuueHuem mpou3BOJACTBA 3€pHAa 0CO00€ BHUMAHUE YAENAETCS
paboTe Mo yJmydyIIeHHIO KadecTBa 3€pHa, U, MPEXKJIE BCEro, PACIIMPEHHUIO TaKHX
COpPTOB, KOTOpbIE 00JIaJlal0T BCEMU HEOOXOIMMBIMU KadeCcTBaMH (BBICOKOH ypo-
XKANHOCTBIO, YCTOWYMBOCTBIO K OOJIE3HSIM M BPEAMUTENSIM U JPYrMM HeOJarompu-
ATHBIM YCIIOBUSIM CPEBI).

JIist ynydilleHHsl KauecTBa 3epHa U CHUKEHUSI c€0ECTOMMOCTH arpOXOJAUHT
IPOBOJUT CJIEAYIOLIUE MEPOTIPUSATHSA:

- UCIIOJIB30BaHUE CCMAH COBpeMeHHOﬁ BLICOKOHpOI[YKTPIBHOﬁ CCJICKIINU,
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- COOJIIO/IEHHE TEXHOJIOTMYECKUX KapT;

- ACTI0JIb30BaHUE COBPEMEHHBIX YIOOPEHHI U CPEACTB 3alUThl PACTEHUI;

- ACIIOJIb30BAaHUE COBPEMEHHOM CEJIbXO3TEXHUKU;

- IIOBBILLICHUE NPOU3BOAUTEIBLHOCTH TPY/IA.

OnHuM M3 BaXXHBIX MOAPA3LACICHUNM XOJIMHTA SBJIIETCS NPEANPUATHE I10
PEMOHTY, OOCIYKHBAHUIO M IPOMU3BOJICTBY CEJIBCKOXO3SIIICTBEHHON TEXHUKH.
[IpeanpusaTre TpOU3BOAUT PEMOHT JBUTaTEIEH U TPAHCMUCCUI TPAKTOPOB U yOO-
POUYHBIX KOMOAlHOB, UMEETCSI CBOSI OKpAacO4Hasl Kamepa JJsl KpyInHOrabapuTHOU
TEXHHMKH, HaJa>KeHO MPOU3BOACTBO PA3JIMYHOIO HABECHOTO O0OPYIOBAaHUS U CIIe-

HMUAJBHBIX YCTAHOBOK IJIsA CCJILCKOI'O XO3SHCTBA.



2 PacueTr mapamMeTpoB CUCTEMbI JIEKTPOCHAOKEHUSsI NPeNPUSITHS

2.1 OnpenesieHne 0KUIAEMBIX YIEKTPHYECKHX HATPY30K 3JIEKTPOIpPH-
€MHHKOB H CHCTEMbI HCKYCCTBEHHOI0 OCBEIlleHHSsI

JIst HaXOXKICHHS PAacUeTHOW HArpy3KH HCIOIB3yeM METOI Kod(h(HUIHEHTa
crpoca [7, 8].

PacueTrHas akTHBHAas Harpy3Kka omnpezensercs no Gopmyie:

P =k -P 2.1

PacuetHas PCAKTHBHAA HAI'PY3Ka OIIPCACIIACTCA 110 (bOpMy.TIGI

=P -t 2.2
Qp =Fpy 10

PacueTtHas akTuBHas Harpy3ka CUCTEMBbI UICKYCCTBCHHOI'O OCBCIICHUS, B CO-

OTBETCTBUU C METOJIOM YJI€IbHON HArpy3Kku, onpenesnsercs no gopmyiie:

P =F.P 2.3
po YA

CyMmapHast Harpy3ka OT CHJIOBBIX AJIEKTPONPUEMHUKOB U CUCTEMBI HCKYC-

CTBCHHOI'O OCBCIICHUA MOXKET OBITH OonpcacjicHa N3 BbIPAKCHUS:

P =P _+P 2.4
peym p po

3HavyeHUe MOJTHOM MOIIHOCTH HaiieM 1o Gopmyrie:



2 2
sza/Pp1+Qp 25

Haﬁ,Z[CM 3HAYCHUC PACUCTHBIX HAI'PY30K AJIA KOPITYCa IBCTHOTI'O JINTH. Hc-

XOJIHBIE TAHHBIE 10 KOPIYCY:
P,= 6510 Br; K = 0,8; cosg= 0,65; tgg= 1,17; P, =14 Br/m; F=32140 M*.

Haiinem 3HaueHne pacueTHONW aKTUBHOM Harpy3ku 1o dopmyie (2.1):
P =0,8-6510= 5208 kBr.
Haiinem 3HaueHne pacueTHON peakKTUBHOW HArpy3ku mo gopmyie (2.2):
Q,=5208-1,17 = 6080 ksap.

PvaeTHYIO AKTUBHYIO HAarpy3Ky CHCTEMblI HCKYCCTBCHHOI'O OCBCIICHUA

Haiiem 1mo popmyie:

P .= 14-32140/1000 = 450 xBr.

CyMmapHasi Harpy3ka OT CHJIOBBIX AJIEKTPONPUEMHUKOB U CUCTEMbI HCKYC-

CTBEHHOTO OcCBeleHus 1o Gopmye (2.4):

P .= 5208 + 450 = 5658 KBr.

3HavyeHue MOJTHOM MOIIHOCTH Haitem no gopmyre (2.5):

5 - \/ 5658° +6080° =8300 KBA

9



3HaueHUsl PacUYETHBIX HArpy30K IO OCTAJIbHBIM KOpITyCaM MPEINpPUSTHS
MIPOU3BOJIUM AHAJIOTHYHBIM OOpa3oM Ipu nomonu dopmyn 2.1-2.5, pe3yabTarsl
BBIYUCJICHU 3aHOCUM B Tabmuiy 2.1.

B tabmume 2.1 HOMEpamM KOpPIYCOB Ha TEHIUIAHE NPEANPUITHS COOTBET-
CTBYIOT CJICAYIOIIME Kopiyca: 1 — KOpITyC IIBETHOTO JIUThS; 2 - OBITOBBIE ITOMEIIIE-
HUS; 3 — 1I€X UCIIBITAHKS JBUTATENICH CEIbX03 TEXHHUKH; 4 - IHEPTroOJIOK MpeanpH-
ATHS; 5 — CKIIaJICKHe MOMEIIECHUS; 6 - OTKpBIThIE CKIanbl;, / — ckiaabsl [[CM; 8 —
ckiazg xjaopa, 9 — orcroiiauk; 10 — rpagupss; 11 - kaHaTM3aMOHHAS HACOCHAs
ctanmus, 12 - ckimaa ra3oBeIX 0amuioHOB; O — cHCTeMa OCBEIICHUS BHYTPEHHEH

TEPPUTOPHUH TPETTPUITHSL.
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Tabnuna 2.1- 3HaueHns pacYeTHBIX HArPY30K MO KOPITycaM MpeAnpUsThs

Ne Ipou3BOACTBEHHO- | P yers s | K, Pos coso | tgo P, Q,. P oo P S,
T'0 KopIyca kBT Br/m? kBt | kBAp kBT KBT kBA
1 6500 | 32144 | 0.8 14 0.65 1.2 | 5200 | 6079.5 450 5650 8299.6
2 80 976 0.4 10 0.55 15 32 48.6 9.8 41.8 64.1
3 1200 4500 0.6 14 0.7 1 720 734.5 63 783 1073.6
4 3800 1704 | 0.85 10 0.78 0.8 | 3230 | 25914 17 3247 4154.3
5 250 7168 0.4 6 0.5 1.7 100 173.2 43 143 224.6
6 120 600 0.4 6 0.5 1.7 48 83.1 3.6 51.6 97.9
7 40 3528 0.4 6 0.5 1.7 16 27.7 21.2 37.2 46.4
8 180 108 0.5 10 0.6 1.3 90 120 1.1 91.1 150.7
9 60 260 0.55 6 0.65 1.2 33 38.6 1.6 34.6 51.8
10 90 480 0.8 10 0.7 1 12 73.5 4.8 76.8 106.3
11 850 72 0.85 5 0.75 09 | 723 637.2 0.4 722.9 963.6
12 130 100 0.4 6 0.5 1.7 52 90.1 0.6 52.6 104.3
O 210000 0.21 44.1 44.1 44.1
Bcero 10697 660 10975 15381




2.2 Bb10op cxeMbl BHYyTPEHHEr0 U BHEIIHEr0 3JIEKTPOCHAOKeHHs Mpe/-

NMPpUATUA

«IlexoBeie TII 10/0,4 kB BemonHsIOTCS 0€3 COOPHBIX HIMH TEPBHUYHOTO
HaIpsDKEHUS Kak MpHU paguajibHOM, TaK U IPU MarucTpalibHOM nutaHuu. llpu pa-
JUATbHOM cXeMe MUTAHMS 1EXOBOU TpaHchopMaTop OOBIYHO MMEET TIIyXOe MpH-
coenuHenne Kk auHuM 0 kB, maymei ot PII 4YP. KomMmyranmoHHsbI ammapar
(pa3beIMHUTENb WU BBIKIIIOYATENh HATPY3KH) MEepe]] EXOBBIM TpaHC(hHOpMaTOpPOM
MPUMEHSIETCS B CIEAYIONIUX CIy4yasX: UCTOUYHHUK MUTAHUS B BEJICHUM APYroul op-
raHu3aluy, MoJACTaHIUs 3HAaYUTENbHO (0osiee 3 KM) ynalieHa OT UCTOYHUKA MUTa-
HUs, oHa nuraercsa no BJI, Ha cropone HH He ycTaHOBIIEH OTKIIFOYArOIIMK ara-
par.

[Ipu mMarucTpanbHON cXeMe MUTaHUA Ha BBOJE K 1IEXOBOMY TpaHc(opMaTo-
Py B OOJIBIITMHCTBE CIy4aeB YCTAHABIMBACTCS BBIKIIOUATEb HATPY3KH MOCIIE0BAa-
TEJIbHO C MPEIOXPAHUTEIEM WIH PAa3beAUHUTEIL B KOMIUIEKTE C MPEJOXpaHUTE-
JIEM, TO3BOJSIIOLIANA OCYLIECTBUTH CEJEKTUBHOE OTKItOueHue 1exoou TII mpwu
MOBPEXJICHUN WM HEHOPMAJIbHOM pexuMe padoThl TpanchopmaTopa. Pexomen-
JIyETCSl CXeMa BKIIIOUEHUS MPEAOXPAHUTENsT — MEpell BBIKIIOYATENIEM Harpys3KH.
['myxoe mpucoenuHeHue TpaHchopMaToOpoB MPH MATUCTPAIBHONW CXEME IMHUTAHUS
MIPUMEHSIETCS PEJIKO, TaK KakK MOBpEXIeHHEe TpaHChopMaTopa MPUBOJIUT K OTKIIO-
YEHUIO BCE MarumcTpajid BBIKIKOYATEIEM TOJIOBHOTO y4acTka. [Ipu sToM Tepstor
nutanue Bce uexoseie TII, moaxiroueHHble K Maructpaimu. He pekomenayercs
MOJIKJTIOUEHHUE K OJJHOW MarucTpaiu 0ojiee Tpex Tpanchopmaroposy [9].

[Tutanue cki1agoB U OBITOBBIX MOMEIICHUN OCYIIECTBIISIEM IO MAaruCTpaib-
HOM cxeMe, oOecleunBaroel TpeOyeMyr HaJeKHOCTh DJIEKTPOCHAOXKEHUS ISt
AIEKTPONPUEMHUKOB TPeTheil kaTeropun. OCHOBHbBIE POU3BOJCTBEHHBIE KOPITyCa
OTHOCSIIUECS KO BTOPON KAaTErOPUHU TIO0 HAJEKHOCTH IJICKTPOCHAOKEHUS 3aUThI-

BAcM I10 PaIUAIILHOMN CXEME.

2.2.1 HaaesxHOCTh AJIEKTPOCHAOKEHUS MOTpeOuTeIei
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«BenmuunHa ymiep6a ot nepepbiBa iekTpocHa0xkeHus» [10, 11]:

Y=y ‘W 2.6
0O =H

«BenmunHaa HEMOOTITYIIICHHOM 3JICKTPOIHEPTHH TPH JICKTPOCHAOKEHUH TIO

oaHouenHoi muuun» [10]:

H Ccp BI II

«ITotok otkazoBy [10]:

0 = o 2.8

T =y B 2.9

«O0beM HEJOOTIYIICHHON 3JIEKTPOIHEPTUU TPU HAJUYUH BTOPOU TSN

[10]:

W =P ‘T .o -T 2.10

«ITotoka oTkazoB cucrembi» [10]:
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2 k
coc = 2-03H . Eloai 'tBi 2.11

«CpenHee BpeMsi BOCCTaHOBJICHHS TUTaHus cucteMb» [10]:

T
T =20 2.12

Pacuer MMPOU3BOAUM IJIsI KOPITyCa OBCTHOI'O JINTHA. bnok-cxema cetu npea-

CTaBJICHA Ha pUcyHKe 2.1.

0) 6;10K-cxeMa JBYXIICTTHON JTUHUU

Pucynok 2.1 — biok-cxeMsbl a1t ABYX BAPUAHTOB AJIEKTPOCHAOKEHUS

Ha cxemax Ha pucyHke 2.1 MCHOJB3YyIOTCS clieayroiue obo3HadeHus: 1 —
adeiika pacnpeayctpoiictea 10kB Ha riaBHOW MOHU3UTENBHOM MOACTAHIIMU TIPEI-
npusTusi, 2 — Kabeiahb HOMUHAIBHBIM HampspkeHrem 10 kB oT riiaBHOM MOHU3H-
TEJILHOW MOJICTAHIINYU MPEANPUATUS O 1IEX0BOM TpaHC(HOpMATOPHOH MOJACTAHIINH,
3 — pazbenunuTens HanpsikeHueM 10 kB, pazmernaromuiics Ha cropone 10 kB 11e-
XOBOM TpaHc(hOpMaTOpHOU mojcTanuu, 4 — TpaHchopmaTop ¢ Kiraccamu Hampsi-

xkenust 10/0,4 kB, pacnosiokeHHBIN Ha 11€X0BOM TpaHChHOPMATOPHOU MOACTAHIINUH,
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5 u 6 — BBOOHOM aBTOMAaTUYECKHHA BBIKIIOYATENb M BBIKIIOUATEIbL HA OTXOIALIEN
auann 0,4 kB, 7 — kabenbHas auHMS K oTpeOuTento HanpsbkenueM 0,38 kB.
Chayana pacCMOTPUM BapHaHT MPU MUTAHUU 110 OJHOIECITHON JIMHUU.

[ToTox oTka30B onpenensieM 1o Gopmye (2.8):

o =0,021+0,07-0,22+0,01+0,04 +0,025+0,025+0,07-0,08=0,14 1/r
I

Cpeleee BpEMA BO300HOBJICHMS ITUTAHUS 110 O,Z[HOHGHHOﬁ JIMHUHU OIIPCOCIIA-

eM 1o ¢popmyiie (2.9):

0,02110 0,0077-814 0,0115 0,04-60 0,025-4 0,0056-5,42
= + + + + + =

=21,94

B 0,142 0,142 0,142 0,142 0,142 0,142

Benuuuny HEIOOTIYIIEHHOW 3JIEKTPOIHEPTUU TIPH DIEKTPOCHAOKEHUU TIO

OJIHOIIETTHOW JIMHUU ompenensieM o Gopmyiie (2.7):

W =226,2-21,9-0,14-1=704,8 kBt - u/roz.

H

Benuuuny yuiep0a ot nepepsiBa 3J€KTPOCHA0KEHUS oTpeessieM 1no ¢hop-

Mmyiie (2.6):

Vl =15,75-704,8 =11100 pyb/rox

Tenepp paccMOTpUM BapHaHT NPU MUTAaHUHU KOPITyca MO JABYXUEIHOW JIH-
HUH.

IToTok 0TKa30B cucTeMbl onpesaensieM mo Gopmyse (2.11):
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2 ( 0,021-10+0,0077-8,14+0,01-15+
o =2-0,142%- =0,1257 1/r

C +0,04-60+0,025-4-2+0,0056-5,42

CpCI[Hee BpCM:A BO300HOBJICHUS ITUTAHUS 110 ,HBYXHCHHOﬁ JIMHUU OIIPpCHACIIA-

em 1o dopmyite (2.12)

21,9
=——=11y
BC y)

O0beM HETOOTIIYIICHHOW 3JIEKTPOAHEPTUU TMPU HAIUYUU BTOPOM IeNu

omnpenensieM no popmyie (2.10)

W =226,2-11-0,1257 =312 xBt - 9/ron
H

Benuuuny ymepba ot mepephiBa 3JIEKTPOCHAOKEHUS TMPU MUTAHUM TIO

JIBYXIICITHOW JTUHUHU ompeenseM 1o hopmyiie (2.6):

Y, =15,75-311,8 = 4910 py6/ron

[IpeBbiienne ymepba mpy TUTAHUU 110 OJTHOIEITHOW JTUHUU 10 CPABHEHUIO

¢ nByx1enHoit paao 6190 py6/ron .

DKOHOMUUYECKast BbII'OJa OT CHHMXKXCHHS BCINYMHBI ymep6a IIpHu UCII0JIB30Ba-
HHUU )IBYXI_Iel'IHOI\/'I JJUHUHU JId  IIHATAaHUA KOpIlyCa HOBCTHOI'O JIMTbA paBHA

14,5 ThIC.pYO/TON . [IpOoKIIagKa BTOPOU 1eNy MOTPeOyeT MOMOJTHUTEIBHBIX 3aTpaT B
ooweme 61,2 teic.py0 . [Ipu 3TOM CpOK OKYIIaeMOCTH JAHHOTO MEPOTIPHUITHS OyIeT

paBeH:
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T —_ 1 2.13

61,2
T =——=42rona,

OK 14,5

YTO ABJIACTCA HGJICCOO6pa3HBIM 1 MOKET OBITH PEKOMCHAOBAHO K BHCAPCHUIO.

2.2.2 OrmpeneneHrue pacueTHBIX HArpy3oK IIEXOBBIX TpaHCHOPMATOPHBIX
MMOJACTAHIINH.

Pacuetnas Harpyska nexoBbix TII ompemesnsiercss kak cymma IOJKIFOYEH-
HBIX PACUETHBIX HArpy30K yMHOXKEHHass Ha KOA()(PUIMEHT pa3HOBPEMEHHOCTHU

MaKCUMYMOB Harpy3KHu:

P.=K,. 2P, 2.14

Q= Kpu - ZQ,5 2.15
— 2 2

San_ P p.Tn+ Q pro* 216

Onpenenum pacueTHyIO Harpy3ky asist Bropou TII:

P 5’ = K -(ZP +2P j,
p1ir- p.M p3 pl2

P ,=0,9- 783+52,6 =835,6 kB,

Q _.=0,9- 734,6+90,1 =824,7 kBAp,

prm-2

S = \/825, 62 +824, 72 =1056,6 xkBA.
p.Tn—2
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s octanpabix TII pacueTs! BeimonHseMm o ¢Gopmynam 2.14-2.16, pesynb-

TaThl 3aHOCUM B Ta0HIly 2.2,

Ta6nuna 2.2 — PacuetHbie Harpy3ku 11exoBbIX TII npeanpustus

No YPp.cym, 2Qp, Ko Pp.tm, Qp.tn, Sp.1,

TII kBT kBAp b kBT kBAp kBA
1 2867 3089 0.9 2581 2780 3793
la 2826 3040 0.9 2543 2736 3735
2 825 824 0.9 752 742 1057
3 723 638 0.9 651 574 868
4 2501 2301 0.9 2251 2071 3058
5 144 174 0.9 129 156 203
6 180 231 0.9 162 208 264

2.2.3 Bp10op yCTpONCTB KOMIIEHCAIIMK PEaKTUBHOM MottHOoCcTH Ha TI1
Boinonaum Bei6op KY msist BTopoii TpanchopMaTopHO MOACTAHIINH.

«Tpedyemas momrHocTh KY» [12, 13]:

Q,=Q,~ 0.33-P, 2.17

Q.= 742,16 — 0,33 - 752,04 = 494 xBAp.

[IpyHrMaeM aBe aBTOMATUYECKHE YCTAHOBKHM KOMIICHCAIIMM PEaKTUBHOM
mortHocTy tnna AYKPM-0,4-250.
«Pacuernas Harpyska TII mocie ycTaHOBKH yCTPOMCTB KOMIICHCAITUU peaK-

TUBHOU MoITHOCTHY [12]:

2 2
S =\/Pp+(Qp—Q6K), 2.18

P.K.

s = \/ 752° +(742,2-500)° =790 kBA.
P.K.
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«PacuetHpIii KOA()PUITUEHT MOIITHOCTH TOCIE YCTAHOBKU YCTPOWCTB KOMIICH-

caliy PEaKTUBHOW MOIITHOCTHY [12]:

cosp, =P /S ., 2.19

cosp, = 752 / 790 = 0,95.

Pe3ynbTaThl BEIOOpA yCTPONUCTB KOMIIEHCAIIMN PEAKTUBHON MOILTHOCTH U

MOJTyYeHHBIC pacueTHbIe 3HaueHHs Harpy3okK mo TII ceoaum B Tabmuiry 2.3.

Tabnuna 2.3 - Pe3ynbTaThl BHIOOpA yCTPONUCTB KOMITEHCAIIMHA PEAKTUBHOM MOIITHO-

CTH Y IIOJIyYEHHBIE PaCUETHBIE 3HaUCHUs HAarpy30K 1o T1I

NoTTT Pp.tn, Qp.1m, Q6x, | QOk.cT., | Sp.K, cosp, Sp.HOM,

kBT kBAp kBAp | xBAp kKBA kBA

1 2581 2779.4 1928 2000 | 2695.2 | 0.96 1925

la 2543 2735.7 1896.7 | 2000 | 2646.8 | 0.96 1891

2 752 742.1 493.9 500 790 0.95 564

3 651 573.4 358.7 400 673.3 | 0.97 481

4 2251 2070 1327.5| 1600 |2298.5| 0.98 1642

5 129 155.8 113.4 120 133.6 | 0.96 95

6 162 207.7 154.3 160 168.7 | 0.96 121

2.2.4 OmnpeneneHne KOJIUYECTBA U MOIIHOCTH TpaHC()OPMATOPOB Ha II€XO-
BBIX TpaHC(HOPMATOPHBIX MOJACTAHIIHUIX MPEATPUSITHS

«IIpu pemieHuH 3TOrO BOIPOCA PYKOBOACTBYIOTCSI CJIEAYIOIIMMHU IOJIO0MKE-
HUSIMU:

- YHCIIO TpaHCHOPMATOPOB HA TMOJCTAHIIUU ONPENETSETCS W3 YCIOBHUS
HAJIC)KHOCTHU MUTAHUS C YUETOM KaTErOpUU MOTpeOuTEeNeH FJEKTPOIHEPTUH;

- HAMEYAIOTCSl BO3MOXHBIC BapHAHTHI MOIIHOCTUA TPaHC(HOPMATOPOB C yUe-

TOM JIOMYCTUMOM MX TMEpPErpy3ku B paboyeM U MOCIeaBapUHHOM pEeXHMax, U Ha
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OCHOBAHMH TE€XHUKO-3PKOHOMHYECKOTO COMOCTABJICHHS BBIOMPAETCS MPUEMIIEMBIIA
BApUAHT C YYETOM BO3MOXKHOT'O YBEJIMUEHUS HAIPY30K.

TpanchopmaropHble TOJCTAHIMU TOJIKHBI pa3MELIaThCsl KaK MOYKHO OJIMbKe
K LIEHTPY AJIEKTPUUYECKUX HArpy30K. s 3TOro JOJKHBI IPUMEHATHCS BHYTpPULIE-
xoBble TII, a Takxke BCTpOEHHBIE B 3/JaHUE 1I€Xa WM MPUCTPOECHHbIE K Hemy TII,
NUTAIOIIME OT/EIbHBIC 1I€Xa WM YaCTH UX.

Onnotpanchopmaropusie nexossie TII mpumensitores mpu O11, nomyckaro-
IIMX [IEPEPBIB B AJIEKTPOCHAOKEHUU HA BPEMsI JOCTABKM CKJIaJICKOIO pe3epBa, WiIH
IIPU PE3EpBUPOBAHUH, OCYHIECTBISIEMOM IO NEPEMbIYKAM Ha BTOPUYHOM Hampsi-
KEHUH.

JIByxTpanchopmaropusie nexosblie TII mpumeHnstorcs mpu mnpeobsiagaHuM
notpeduteneit | u |l kateropuii, a Takxke Npy HATMYUKA HEPABHOMEPHOT'O CyTOYHO-
'O WJIM TOJIOBOTO Tpaduika Harpy3ok» [14, 15].

BribupaeM cunoBble TpaHchOpMaTopbl Al BTOpPOM TpaHCc(OpMATOpHOH
MOJICTAHLINH.

Tak kak moTpeOuTenu, noiayyaronye nuranue, ot Bropoi TII otHocsTCs K |
u |l xareropusM Mo HanEKHOCTH 3JEKTPOCHAOKEHHS, TO HOMHUHAJIbHAs MOII-
HOCTb TpaHcpopMaTopoB ompeaensiercs ¢ yuetoM 70% 3arpy3ku TpaHchopMaTo-

POB B HOPMAJILHOM PEKHUME PaOOTHI:

S,=S,/1,4="791/1,4 = 565 kBA.

PaccmoTpum n1Ba BapuaHTa ¢ yCTaHOBKOW TpaHC(hOpPMATOpoB OOJbIIEe pac-
YETHOW MOIIHOCTH, 3TO BapUAHTHI C YCTAHOBKOW TpaHC(HOPMATOPOB MOIIHOCTHIO
630 kBA u 1000 xBA.

[lepBeiit BapuanT ¢ yctaHoBkoi Ha TII Tpancopmaropos Tuma
TMI-1000/10 ¢ macmopTHBIMH JTaHHBIMU:

K,=122 tbIC.py0; AP = 11,6 xBT; AP _= 3,3 KBT.

BennunHa npuBeeHHBIX 3aTpaT Ha BapuaHT ¢ TpaHnchopmaTopamu 1000 kBA

COCTaBMT:
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3= E,+P,/100 - K+ (AP, - 8760+K, -AP_-T) - IT, 2.20
K,=S,/ (2 -S,), 2.21
K.=791/ 2 - 1000 = 0,395.

3,= 0,12+ 6,4/100 - 122 - 10°+ 3,3 - 8760+0,395 - 11,6 - 3000 - 6,9=
=72,1 teiC.pyO/TOA.

[lepBeiit BapuanT ¢ yctanoBkoi Ha TII tpancdopmaropos tTuna TMI-630/10
¢ nacnopTHeIMH naHHbIMU: K,= 90,7 TIC.pyO; AP _= 7,6 xBT; AP = 2,27 KBT.
BenuuuHa npuBeneHHBIX 3aTpaT Ha BapHaHT ¢ TpaHncpopmaropamu 630 kBA

COCTAaBUT:

3,= 0,12+ 6,4/100 -90,7 - 10°+ 2,27 - 8760 + 0,63 - 2,27 - 3000
- 6,9 = 58,5 TBIC.pYO/TO.
[To MUHUMYMY TIPUBEICHHBIX 3aTpaT BHIOMpAcM BapHaHT C YCTAHOBKOW Ha
TI12 tpanchopmatopo TMI-630/10. PesynpTaThl BeIOOpa TpaHCHOPMATOPOB Ha
MPOYUX IIEXOBBIX TPAHCHOPMATOPHBIX MOJCTAHIIUAX MPEANPUATUS 3aHOCUM B Ta0-

vy 2.4.
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Tabnuua 2.4 - Pe3ynbTaThl BIOOpPA TPaHCPOPMATOPOB Ha IIEXOBBIX TPAaHCHOPMATOPHBIX MOACTAHIIUSAX MPEATPUITHS

Ne Nt |S,.., | S« | AP, | AP, K, K | k2| tu L, C.s C. 3,
TII mr | kBA | kBA | kBt | kBt | ThIC.pYO. ’ : pyo/kBt -4 | ThIC. pyO | THIC.pYO. | THIC.pyO
1 2 2500 | 2695 | 6.2 | 235 188.5 |0.54| 0.29 | 3000 1.5 34.6 112.1 147
la 2 2500 | 2646 | 6.2 | 235 188.5 |0.53| 0.28 | 3000 1.5 34.6 111.1 146
2 2 630 | 790 | 227 | 7.6 90.7 0.63 | 0.39 | 3000 1.5 16.6 43.2 60
3 2 630 | 673 | 227 | 7.6 90.7 0.53| 0.29 | 3000 1.5 16.6 39.5 56
4 2 2500 | 2298 | 6.2 | 235 188.5 |0.46| 0.21 | 3000 1.5 34.6 103.8 139
5 1 160 | 134 | 0.73 | 2.65 42.2 0.84 | 0.70 | 3000 1.5 7.7 17.9 26
6 1 250 | 169 | 1.05 | 3.7 49.4 10.68 | 0.46 | 3000 1.5 9 21.3 31




2.2.5 Pacuet kaOenbHBIX JIMHUH
«PacueTHblil TOK B JIMHUHU U1 ToTpeOuteneit || kareropun mo HaJeKHOCTH

DIIEKTPOCHAOKECHHS onpeaessieM 1mo ¢popmyie» [16]:

S
= 2.22
3-U,2

«PacueTHbl TOK B TuHUU 1 oTpeduTeneit |11 kareropun mo HameKHOCTH

3JIEKTPOCHAOXKEHHUS orpenessieM o Gopmyie» [16]:

S
Ip = 2.23
3-Uy,
«IToTepu B kaberne onpenenseM mo Gopmysae» [16]:
AP =P -1 2.24

H.JO VIO

«KoaddummeHT 3arpy3ku ydactka ceTu onpezaeiseM mo Gopmyey» [16]:

K =_P_ 2.25

«ITotepu B kabesne ¢ yuetoMm ko3 uieHTa 3arpy3Ku onpeaessem mno ¢gop-

myie» [16]:

AP =AP -K? 2.26
pi | H. O 3

BennunHy noTephb 371€KTPOIHEPTHH ONPEENIIEM 10 popMyJIe:
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AD =AP T 2.27
a aI 1

FOI[OBBIC IMOTCPHU B JACHCIKHOM BBIPAKCHUM:

C =AD -C 2.28

«KanuranoBioxeHus: Ha MPOKJIAAKY Y4acTKa CETH ompejeisseM no Gopmy-

ae» [16]:

K=K -1 2.29

«E)KGI’OI[HBIC AMOPTHU3allMOHHBIC OTYHCIICHUA OIIPCACIIICM II0 (bOpMyjle»

[16]:

C =K-k_ -1000 2.30
a a
«["0710BBIC KCIUTYaTallMOHHBIC PACXOIbI onpeaessieM o Gopmyie» [16]:
C =C +C 2.31
3 m a
«["o710BBIC IPHUBEICHHBIC 3aTPaThl OpeaessseM o hopmyae» [16]:

3 =C +012-K 2.32
mp 9

BribepeM o MUHHMYMY NpPUBEIEHHBIX 3aTpaT KaOemb /Uil y4yacTKa CeTU OT
TII Nel no BTOpOrO pacnpeaenuTenbHOrO MyHKTA.

PacuetHslif TOK 1J1 TUHUM OoTIpeaeauM 1o ¢hopmyne 2.23:
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64,07
= =97,3A.

| =
P /30,38

Benuuuny noreps B kaOenbHOM JIMHUU onpeeanuM no Gopmyne 2.24:

AP =165-0,125=20,63 kBr.

H.O

Koaddurment 3arpysku yuactka cetu onpenesnsieM mo ¢popmye 2.25:

k =273 _(a38,
3 255
k% =0146.
3

ITorepu B kabene ¢ yueroM ko3 duiimeHTa 3arpy3ku onpeeiseM mno ¢op-

Mmyie 2.26:

A PJI =20,63-0,146 = 3,0 xBT.

Benuuuny nmoreps 25eKTpodHEpruu onpesensiem no Gopmyne 2.27:

A 93 =3,006- 3000=9016,9 kBt - u/rox.

["oioBbIE TOTEPH B JIEHEKHOM BBIPAYKEHUU OTpeaienuM 1o dhopmyie 2.28:

CH =9016,9-1,5/1000 =13,1 py6/ron.

KanuranoBnoxeHust Ha MPOKJIAAKY YIacTKa CeTH ompenensieM o Gopmye

2.29:
25



K=270.27-0,125 =33,8 TBIC.pYO.

Exxeromnbie aMopTH3allMOHHBIE OTYHCIICHUS onpeaesisieM 1o ¢popmyse 2.30:

Ca =0,15-33,77 =5,1 TeIC. pyO/TOS.

["ostoBBIE AKCIUTYaTalIMOHHBIE pacxoAbl onpeaesieM mo ¢popmyie 2.31:

C3 =13,1+5,1=18, 2 TrIC. pybO/TOS.

['onoBBIEC IpUBEIEHHBIE 3aTpaThl onpeessieM o gopmye 2.32:
3, = 18,2+0,12-33,77 = 22,2 ThIC.pYO.

Pacuetsl o hopmynam 2.23-2.32 npou3BOAUM JUIsl OCTAIBHBIX CEYCHUH Ka-
Oens 10 TeX mop, MoKa He Oy/1eT HalJIeH MUHUMYM TOJIOBBIX TPUBEJCHHBIX 3aTpar,
CEUYEHHUE, COOTBETCTBYIOIIEE MUHUMYMY, TPUHUMAETCS K YCTaHOBKE. PacueTs! jyis
KaOebHBIX JTUHUM HanpspkeHueM 0,4 kB cBogum B Tabnuiy 2.5, a 11 KaOeIbHBIX

nunuii 10 kB B Tabnuiy 2.6.

2.2.6 Cxema BHEIIIHETO JIEKTPOCHAOKEHUS PETPUSITHS

DJIEKTPOIHEPTHUS U3 AICKTPOIHEPTOCUCTEMBI TIOCTYIMACT HA TJIABHYIO MMOHHU-
3UTEJIbHYIO TIOJICTAHIIUIO IPEANPUSITHS 10 1BYM Bo3aymiHbIM JuHusM 110 kB. Ha
MOJICTAHIIMK YCHIHOBJICHBI JIBa CUJIOBBIX TpaHchopmaTopa 110/10 kB. Ha cTopone

10 kB I'TIIT npuMeHsieTcst OIMHOYHAS] CEKIIMOHUPOBAHHAS CCTEMAa COOPHBIX ILIKH.
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Ta6numa 2.5 — Bei6op kabenbHbIX TuHUN HanpsokeHueM 0,4 kB Mo MUHUMYMY NpHUBEJIEHHBIX 3aTpaT

Nema-| S, Lo s [ |k, | e AP, AP, |, ., C,» Koo | K Cys Co, 3,
iy 2 A | xBr K, K, TBIC | TBIC | TBIC | TBIC | TBIC TBIC
— KM kKBA A MM~ | A kBT kBt | kBT -u
pyo |py6 | pyo | py6 | pyo | pyd
0.125 | 64.07 | 97.3 70 | 210 | 09 | 189 | 140 | 1750 | 0.46 | 0.215 | 3.76 | 11280.8 16.92 218 | 27.25 | 4.09 21.0 24.3
1 0.125 | 64.07 | 97.3 95 | 255 | 0.9 | 230 | 165 | 20.63 | 0.38 | 0.146 | 3.006 | 9016.9 1353 | 270 | 33.75 | 5.06 18.6 22.6
0.125 | 64.07 | 97.3 | 120 | 295 | 0.9 | 266 | 200 | 25.00 | 0.33 | 0.109 | 2.722 | 8166.5 12.25 | 320 | 40.00 | 6.00 18.2 23.0
0.028 | 104.3 | 1585 | 70 | 210 | 0.9 | 189 | 140 | 392 | 0.75 | 0569 | 2.23 6696.5 10.04 | 218 | 6.10 | 0.92 11.0 11.7
0.028 | 104.3 | 1585 | 95 | 255 | 0.9 | 230 | 165 | 4.62 | 0.62 | 0.386 | 1.78 5352.6 8.03 270 | 7.56 1.13 9.2 10.1
2 0.028 | 104.3 | 1585 | 120 | 295 | 0.9 | 266 | 200 | 560 | 0.54 | 0.289 | 1.62 4847.8 1.27 320 | 8.96 | 1.34 8.6 9.7
0.028 | 104.3 | 1585 | 150 | 335 | 0.9 | 302 | 230 | 6.44 | 0.47 | 0.224 | 1.44 4323.1 6.48 380 | 10.64 | 1.60 8.1 9.4
0.028 | 104.3 | 1585 | 185 | 385 | 0.9 | 347 | 260 | 7.28 | 0.41 | 0.169 | 1.23 3700.1 5.55 451 | 12.63 | 1.89 7.4 9.0
0.095 | 51.8 78.7 70 | 210 | 09 | 189 | 140 | 13.30 | 0.37 | 0.140 | 1.87 5604.1 8.41 218 | 20.71 | 3.11 115 14.0
0.095 | 51.8 78.7 95 | 255 | 09 | 230 | 165 | 15.68 | 0.31 | 0.095 | 1.49 4479.4 6.72 270 | 25.65 | 3.85 10.6 13.6
3 0.095 | 51.8 78.7 | 120|295 | 0.9 | 266 | 200 | 19.00 | 0.27 | 0.071 | 1.35 4057.0 6.09 320 | 30.40 | 4.56 10.6 14.3
0.095 | 51.8 78.7 | 150 | 335 | 09 | 302 | 230 | 21.85 | 0.23 | 0.055 | 1.21 3617.9 5.43 380 | 36.10 | 5.42 10.8 15.2
0095 | 51.8 | 78.7 | 185 | 385 | 0.9 | 347 | 260 | 24.70 | 0.20 | 0.042 | 1.03 | 30965 | 464 | 451 | 42.85 | 6.43 | 11.1 | 16.2
0.032 | 106.2 | 1614 | 70 | 210 | 0.9 | 189 | 140 | 4.48 | 0.77 | 0.590 | 2.64 7934.5 11.90 | 218 | 6.98 1.05 12.9 13.8
0032 | 106.2 | 161.4 | 95 | 255 | 09 | 230 | 165 | 5.28 | 063 | 0.400 | 211 | 63421 | 951 | 270 | 864 | 1.30 | 108 | 11.8
4 0.032 | 106.2 | 1614 | 120 | 295 | 0.9 | 266 | 200 | 6.40 | 055 | 0.299 | 1.91 5744.0 8.62 320 | 10.24 | 1.54 10.2 114
0032 | 106.2 | 161.4 | 150 [ 335 | 09 | 302 | 230 | 7.36 | 048 | 0232 | 171 | 51224 | 768 | 380 | 1216 | 1.82 | 95 | 11.0
0.032 | 106.2 | 1614 | 185 | 385 | 0.9 | 347 | 260 | 832 | 042 | 0.176 | 1.46 4384.1 6.58 451 | 14.43 | 2.16 8.7 10.5
0.035 | 46.3 70.3 35 | 140 | 09 | 126 95 3.33 | 050 | 0.252 | 0.84 2518.4 3.78 148 | 5.18 | 0.78 4.6 5.2
5 |0035]| 463 | 703 | 50 | 175 | 0.9 | 158 | 110 | 3.85 | 0.40 | 0.162 | 0.62 | 18663 | 2.80 | 178 | 6.23 | 093 | 3.7 | 45
0.035 | 46.3 70.3 70 | 210 | 09 | 189 | 140 | 490 | 0.33 | 0.112 | 0.55 1649.5 2.47 218 | 7.63 1.14 3.6 4.5




[Iponomkenue Tabauupl 2.5

Nesw=| s L s K | Y] ap A IO T Bar | Ko e ) o3,
Y- 5 : kBT ' K, K. TBIC | TBIC | TBIC | TBIC | TBIC TBIC
aun | KM | KBA A |[MmM™| A A kBT kBt | kBT 4
py6o |pyo | pyd | py6 | pyd | pyb
0.065 | 150.6 | 228.8 | 95 | 255 | 0.9 | 230 | 165 | 10.73 | 0.90 | 0.805 | 8.64 | 25906.0 | 38.86 | 270 | 17.55 | 2.63 | 415 43.6
6 0.065 | 150.6 | 228.8 | 120 | 295 | 0.9 | 266 | 200 | 13.00 | 0.78 | 0.602 | 7.82 | 23462.9 | 35.19 | 320 | 20.80 | 3.12 | 38.3 40.8
0.065 | 150.6 | 228.8 | 150 | 335 | 0.9 | 302 | 230 | 14.95 | 0.68 | 0.467 | 6.97 | 20923.5 | 31.39 | 380 | 24.70 | 3.71 | 35.1 38.1
0.065 | 150.6 | 228.8 | 185 | 385 | 0.9 | 347 | 260 | 16.90 | 0.59 | 0.353 | 5.97 | 17908.0 | 26.86 | 451 | 29.32 | 4.40 | 313 34.8
0.020 | 979 | 148.7 | 95 | 255 | 0.9 | 230 | 165 | 3.30 | 0.58 | 0.340 | 1.12 | 3365.0 5.05 270 | 540 | 0.81 5.9 6.5
7 0.020 | 979 | 148.7 | 120 | 295 | 0.9 | 266 | 200 | 400 | 050 | 0.254 | 1.02 | 3047.7 4.57 320 | 6.40 | 0.96 55 6.3
0.020 | 979 | 148.7 | 150 | 335 | 0.9 | 302 | 230 | 460 | 0.44 | 0.197 | 0.91 2717.8 4.08 380 | 760 | 1.14 5.2 6.1
0.020 | 979 | 148.7 | 185 | 385 | 0.9 | 347 | 260 | 520 | 0.39 | 0.149 | 0.78 2326.1 3.49 451 | 9.02 | 1.35 4.8 5.9
Tabnuua 2.6 - Beioop kabenbHbIX JTMHUM HanpsbkeHneM 10 kB mo MUHUMYMY NMPUBEIEHHBIX 3aTpatT
L, | S L, |l | S |1 AP, | AP R A B T D D B
No ) p! aB pa6 ! , HK KPAM‘ A0 ya HA K, Kz I a TBHIC | THIC TBIC TeIC | TBIC | TBIC
JUHUA | kM | kBA | A A | MM" | A A | kBt | kBt kBt | kBT 9
py6 | py6 | pyo | py6 | py0 | pyd
0.075] 2695.2 | 155.6 | 77.8| 95 |200| 0.9 180 46 345 | 0.39 | 0.151 ] 0.52 1566 2.3 82 1615|092 327|401
1 0.075 | 2695.2 | 155.6 | 77.8| 120 |245| 0.9 221 49 3.68 | 0.32 | 0.101 | 0.37 1111 1.7 86 | 645 | 0.97 | 2.63 | 3.40
0.075 | 2695.2 | 155.6 | 77.8| 150 |305| 0.9 275 54 4.05 | 0.255 ) 0.065 | 0.26 791 12 | 161 |12.08| 1.81 | 3.0 | 444
0.075 | 2695.2 | 155.6 | 77.8| 185 |345| 0.9 | 311 | 62 | 465 |0.226|0.051| 024 | 709 | 1.1 | 192 |14.40| 2.16 | 3.2 | 4.95
0.067 | 2646.8 | 152.8 | 76.4| 95 |200| 0.9 180 46 3.08 | 0.38 | 0.146| 0.45 | 1349 2.0 82 | 549 | 082 | 284 | 3.50
5 0.067 | 2646.8 | 152.8 | 76.4| 120 |245| 0.9 221 49 3.28 | 0.31 | 0.097 | 0.32 957 14 86 | 5.76 | 0.86 | 2.30 | 2.99
0.067 | 2646.8 | 152.8 | 76.4| 150 |305| 0.9 275 54 3.62 | 0.251|0.063 | 0.23 681 1.0 | 161 |10.79| 162 | 2.6 | 3.93
0.067 | 2646.8 | 152.8 | 76.4| 185 |345| 0.9 311 62 4.15 | 0.221 ) 0.049 | 0.20 611 09 | 192 | 1286|193 | 2.8 | 4.39




[Iponomxkenue Tabauipl 2.6

S | S c.., | K| K, c,, | Co, |3,
Ne L P’ Ly pad ’ , i K, | e APy | AR K, K’ AP, A3, TBIC | TBIC | THIC | TBIC | TBIC | THIC
JAHAM | kM | kBA A A | MM™ | A A kBt | kBT kBt | xBr 4

pyé | py6 | py0 | py6 | py0 | pyO

0.093 | 790.07 | 456 [228| 25 |90 | 0.9 81 36 3.35 | 0.253 | 0.064 | 0.22 645 1.0 55 512 | 0.77 | 1.7 | 2.35

3 0.093 | 790.07 | 45.6 [22.8| 35 |115| 0.9 104 40 3.72 |10.198 | 0.039 | 0.15 439 0.7 59 549 |1 082 | 15 | 2.14
0.093 | 790.07 | 45.6 |22.8| 50 |140| 0.9 126 42 391 |0.163 | 0.027 | 0.10 311 0.5 66 6.14 | 092 | 14 | 212

0.093 | 790.07 | 45.6 [22.8| 70 |165| 0.9 149 44 4,09 |0.138 | 0.019| 0.08 235 0.4 74 688 | 1.03 | 14 | 2.21

0.086| 673.3 | 389 |194| 25 |90 | 0.9 81 36 3.10 | 0.216 | 0.047 | 0.14 433 0.6 55 473 {071 | 1.4 | 1.93

4 0.086 | 673.3 | 389 |19.4| 35 |115| 0.9 104 40 3.44 | 0.169 | 0.029 | 0.10 295 0.4 59 507 | 0.76 | 1.2 | 1.81
0.086 | 673.3 | 389 [19.4| 50 |140| 0.9 126 42 3.61 | 0.139 | 0.019 | 0.07 209 0.3 66 568 | 0.85 | 1.2 | 1.85

0.086| 673.3 | 389 |19.4| 70 |165| 0.9 149 44 3.78 |0.118 | 0.014 | 0.05 158 0.2 74 6.36 | 095 | 1.2 | 1.95

0.189 | 2298.5 | 132.7 |66.4| 70 |165| 0.9 149 44 8.32 | 0.40 | 0.162 | 1.34 4035 6.1 74 (13.99| 2.10 | 8.15 | 9.82

5 0.189| 22985 | 132.7 |66.4| 95 |200| 0.9 180 46 8.69 | 0.33 | 0.110| 0.96 2871 4.3 82 |[1550| 2.32 | 6.63 | 8.49
0.189 | 2298.5 | 132.7 | 66.4 | 120 |245| 0.9 221 49 9.26 | 0.27 | 0.073 | 0.68 2037 3.1 86 [16.25| 2.44 | 549 | 7.44

0.189 | 2298.5 | 132.7 | 66.4 | 150 |305| 0.9 275 54 10.21 | 0.218 | 0.047 | 0.48 1449 2.2 161 | 30.43| 456 | 6.7 | 10.3

6 0.242 | 13361 | 7.7 | 7.7 16 | 75| 09 70 33 799 | 0.10 | 0.011 | 0.08 253 0.4 50 [12.10| 1.82 | 2.19 | 3.64
0.242 | 13361 | 7.7 | 7.7 25 | 90| 0.9 81 36 8.71 | 0.086 | 0.007 | 0.06 192 0.3 55 (1331 2.00 | 2.3 | 3.88

7 0.490 | 168.75 | 9.7 | 9.7 16 | 75| 0.9 70 33 16.17 | 0.13 | 0.017 | 0.27 818 1.2 50 (2450 | 3.68 | 4.90 | 7.84
0.490| 168.75 | 9.7 | 9.7 25 | 90| 0.9 81 36 17.64 | 0.108 | 0.012 | 0.21 620 0.9 55 [126.95]| 4.04 | 50 | 8.20




2.3 PacyeT 3Ha4YeHHI1 TOKOB KOPOTKOI'0 3aMbIKAHMSA

Pacuér ToxoB K3 Ha cropoHne cBeiie 1 kB HeoOXoaum 11si MPOBEPKHU MUTA-
IOLIET0 KaOelyiss Ha TEPMUYECKYIO CTOMKOCTb, a TaKXke JUIsl MPOBEPKH alIapaToB
BH, BeiOnpaeMbix B mkady BBOJa Ha BBICOKOW CTOpPOHE (pa3beIUHUTENEH, mpeo-
XpaHUTENCH, BBIKIFOUATEIICH HArpy3KH).

ITpu pacuerax TokoB K3 B anexTpoycranoBkax a0 1 kB Heobxonumo yuu-
THIBATh:

1) MHIYKTUBHBIC CONPOTUBIICHUS BCEX AIEMEHTOB KOPOTKO3aMKHYTOH IICTIH,
BKJIIOYAsi CUJIOBBIE TpaHC(OPMATOPhI, TPOBOJHUKH, TPAHCPOPMATOPHI TOKA, pEaK-
TOPBI, TOKOBbIE KATYLIKH aBTOMAaTUYECKHUX BBIKIIIOUATENIEH;

2) aKTUBHBIE COTIPOTHBIICHHS JIEMEHTOB KOPOTKO3aMKHYTOH IICTIH;

3) aKTHBHBIC CONMPOTUBIICHUS PA3JIMYHBIX KOHTAKTOB M KOHTAKTHBIX COCIH-
Henuid. [17, 18]

bazucnyro montHocTh npuHUMaeM paBHoil |00MBA ucxons u3 ycinoBus:

S
<26 233

HOM.T

50

basuchsle HanpsbxkeHus npuHumaeM pasabivu U, =10,5 kB, U,=0,4 xB.

Ha pucynke 2.2 n3o0pakeHa pacdeTHasi cxema JJIsl ONpeACIICHHs 3HAYCHHM
TokoB K3, a Ha pucyHke 2.3 — ee cxema 3aMeIIeHHUS.

Jlnuna mararorero kabens cocrabisger 600 M. PacdueTHoe 3HaueHHWe TOKa
Tpex(ha3HOTO KOPOTKOro 3aMblkaHus Ha muHax 10 kB rinaBHOM MOHM3UTENbHOU

MOJICTAHIINU COCTaBIIET & KA.
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«ba3ucHeli TOk onpenenseM mo Gpopmyne» [17]:
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S
6l 2.34

| = ,
ol \/;U61

o, = - = 5,5 KA,
310,5
0 jaa3a

62" [oa

«COmnpOTHBIIEHUE CUCTEMBI OTpeelisieM 1o dpopmyse» [17]:

|
_ ‘ol
xc*_—(s) , 2.35
IKIH
X *=%:0,68.
C 8

«AKTHBHOE CONPOTHUBJICHHUE MUTarOIIe kabenpHOM muHun 10 kB onpenens-

eM 1o ¢hopmyiie» [3]:

16 2.36
rKJIl* = rO . 5 , .
Ugi
*z 0,16-0,622-100 0099,
KJ'II 10

«PeakTuBHOE compoTHUBiIeHUE NTUTaroIIei kadenpHol nuHuu 10 kB onpene-

asieM 1o popmye» [3]:

X =X -l— 2.37



~0,08-0,62-100

—0,0496.
- 2 0,0496

AKTUBHOE conpoTuBieHue kadenpHol uHuu 10 kB oT pacnpenenurenbHo-

ro ycrpoicta 0 TII Nel onpenensem o ¢popmyse 2.36:

_0,26-0,075100

r ~0,0177
wi2* 10,52

PeaktuBHOE comnpoTuBieHue kabdenbHou nuHuu 10 kB oT pacnpenenutens-

Horo yctpoiictBa 10 TII Nel onpenensiem o dhopmyie 2.37:

~0,08:0,075-100

—0,0054
wi2* 10,52

«AKTHUBHOE CONPOTUBIIEHUE CUJIOBOTO TpaHC(PopMaTopa, pacros0KEHHOIO

Ha TII Nel onpenensem o popmyse» [17]:

il * 82
H

| 2.38

235100103

e ez 0376

«[TosHOE COMPOTHUBIIEHUE CHUIIOBOTO TpaHc(hopMaTopa, pacloioKEHHOTO Ha

TII Nel onpenensiem o opmyae» [17]:

U, -Sg

, 2.39

Tml*

100-S,,
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__5510020°
ml* 100-2500

«PeakTuBHOE COIIPOTHUBJICHUC CUJIOBOT'O TpaHC(bopMaTopa, PaCIIOJIOKCHHOI'O

Ha TIT Nel onpenensiem o popmyie» [17]:

2 2
XTHI*: ZTI*—rTl*, 2.40

x  =+222-03762 = 2168.

I 1*

«PGBYHBTI/IPYIOHII/IG COIMIPOTHUBJICHUA A0 K&)K,Z[Oﬁ touku K3 OIIpCACIIACM I10

dopmyme» [17]:

2 2
2 ush = \/(Zr*) +(ZX) 2.41

OnpenenuM 3HaYCHUE PE3YIHTUPYIOIIETO COMPOTUBIIECHUS 10 TOUYKH KOPOT-

Koro 3ambikadus K1:

_ —0,68+0,0496=0,729,
O R i

rpesKl* N rI(J'Il* =0,099,

_ 2 2 _
- 1 =V/0,7202+0,009? 0,735,

OnpenenuM 3HaYCHUE PE3YJIHTUPYIOIIETO COMPOTUBIICHUS IO TOYKH KOPOT-

KOro 3amMbIkaHus K2:

= =0,729+0,0054=0,7344,
XpesKZ* XpesKl* " XKJI2* "
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r =r r =0,099 +0,0177=01167,
pe3sK2*  pe3K1* " K12*

2 2
= 7344-+01167< =0,74.
Z 03K 2 \/0, 3 0, 6 0,

«YcranoBuBIeecs 3HaueHue Tpexdasznoro Toka K3 B Touke K1 onpenensem

o popmyie» [17]:

|
) __6 2.42
K
Zpez*
l 5,5
|I(<31): 61  _ —7,48 KA,

Zp€3K1* 0,735

| 5.5
|S) __ 62 _ 739 KA.
Zoaicys 0,744

«YcraHoBuBIIeecs 3HaYeHUEe AByXda3Horo toka K3 ompenensem mo ¢op-

myne» [17]:

3
@ Vi
Ki

2.43
2
(3)
3| 3.7.48
|1(<21):\/_K1 :\[ = 6,47 KA,
2 2
3)
3| 3.7.39
'1(<22) _ V3 K2 _ 3 _ 6,4 KA.
2 2

«MrHoBeHHOE 3HadeHue yaapHoro Toka K3 onpenensem mo gpopmyne» [17]:
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, _\2 K, -IS’) 2.44

IyKl =V2-16-7,48=16,9 KA,

|yK2 =V2-1,58-7,39=13,8 KA.

«/lericTByromue 3HaueHus ynapHoro toka K3 ompenensem mo dopmyme»

[17]:

- '1(<3) 1+2(ky-1)2 245

2
| 1= 7,48\1+2(L6-1)° =9,79 kA,

2
IyK2 = 7,43\/1+2(1,58—1) =8,11 kA.

JIsist ocTanbHBIX TOYeK 3Ha4YeHHs TokOoB K3 ompexnensem aHalorudHbM 00-

pazom 1o popmynam 2.35-2.45, a pe3ynbTaThl pacue€TOB CBOJAUM B Ta0uILy 2.7.
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Tabnuna 2.7 — Pe3ynbTarsl OnpeAesieHus TOKOB KOPOTKOTO 3aMbIKaHUS

® @
K K
Tou-ka kop. | U6 | 16 X . ‘. oo | 1o |20 | x ] ;
3aM. B | kA c* i ni* Ti* Ti* Ti* pes* pes* pes* |(3)I< ere3*/ K Iy, ly, I(Z)K,
KA | Yxper | | KA | KA | KA
1 10.5| 5.5 |0.68/0.0496| 0.099 | - - - 10.7296/0.099 | 0.736 | 7.47 0.136 |1.6(9.797|16.90| 6.46
2 10.5| 5.5 | - |0.0054/0.0177| - - - 10.735/0.1167/0.744 | 7.39 0.159 |1.58]9.56 |16.51) 6.40
3 10.5[ 5.5 | - |0.0054/0.0174| - - - 10.735/0.1160.744 | 7.391 | 0.158 |1.59]9.63 |16.62 6.40
4 10.5[ 5.5 | - |0.0082/0.083| - - - 10.7378/0.182|0.760 | 7.238 | 0.247 |1.43/8.47 |14.64|6.27
S 10.5] 5.5 | - |0.0076/0.0769| - - - 10.7372|0.1759/0.758 | 7.257 | 0.239 |1.44/8.55|14.78| 6.28
6 10.5] 55 | - |0.0151]0.0491 - - - 10.7447/0.1481/0.759 | 7.244| 0.199 |1.5|8.8715.37|6.27
7 10.5] 55 | - [0.023|0.4719 - - - 10.7526/0.5709/0.945]5.822 | 0.759 |1.08]5.86 | 8.89 |5.04
8 10.5| 5.5 | - |0.0466|0.9555| - - - 10.7762|1.0545| 1.309 | 4.201 1.359 1 14.20|5.94|3.64
9 0.4]144.3| - - - |2.168|0.376| 2.2 |2.9026|0.4927| 2.944 |1 49.01 | 0.170 |1.62|65.18|112.3]42.45
10 0.4]144.3| - - - |2.168|0.376| 2.2 |2.9026/0.492 | 2.944 | 49.01 | 0.170 |1.62|65.19|112.3/42.45
11 0.4]144.3| - - - |8.518|1.915|8.73|9.2554|2.0968| 9.490 | 15.21 0.227 |1.45/18.02/31.18|13.17
12 0.4]144.3] - - - |8.518|1.915|8.73|9.25472.0907| 9.488 | 15.21 | 0.226  |1.45/18.03|31.19|13.1/
13 0.4]144.3] - - - |2.168|0.376| 2.2 |2.9123|0.5241| 2.959 | 48.76 | 0.180 |1.63|65.31|112.4/42.23
14 0.4]144.3| - - - [32.78/10.35|34.3|33.532]10.922|35.266| 4.092 | 0.326 |1.36{4.59 | 7.87 | 3.54
15 0.41443| - - - [21.19[5.92 | 22 [21.965/6.9745|23.045| 6.262 0.318 [1.36]7.03 |12.04]|5.42




2.4 BpIOOp 3J1IeKTPOANNAPaTOB CHCTEMBbI 3JIEKTPOCHAOKEHUS

DJeKTpUYECKUE anmapaThl paboTaloT B YCIOBUSIX SKCIUTyaTallud B TPEX OC-
HOBHBIX PeXUMaxX: B JTUTEIHHOM PEXKHUME, B pEKHUME MEPErpy3KU U B PEKUME KO-
POTKOTO 3aMbIKaHUSI.

AnmapaTsl ¥ IPOBOJAHUKU NMEPBUYHBIX LEMeH JOKHBI yIOBIETBOPSATH Clie-
TYIOUTIM TpeOOBaHUSAM:

- COOTBETCTBHUIO OKPYIKAIOLIEH Cpeibl M POy YCTaHOBKH,

- He0OXOAMMOM MPOYHOCTH U30JISILIUMU JJISl HaJIe)KHOM paboThl B ATUTEITLHOM
peXHMeE U B TIPU KPATKOBPEMEHHBIX MEPEHANPSHKCHUSAX;

- TOTTyCTUMOMY HAarpeBy TOKaMH JJUTEIbHBIX PEKUMOB,

- CTOMKOCTHU B PEKHUME KOPOTKOTO 3aMbIKaHUS,

- TEXHUKO-3KOHOMUYECKOH 11e71eCO00pa3HOCTH;

- TOCTaTOYHOM MEXaHU4ECKOW POYHOCTH;

- JOIIYCTHUMBIM IIOTCPAM HAIIPAXKCHUSA B HOPMAJIbHOM U HOCHCaBapHﬁHOM

pexxnmax [17, 19, 20].

2.4.1 Be1060p BHICOKOBOJIBTHBIX BBIKIIIOUATENICH

BBICOKOBOJIBTHBIE BBIKIIOYATEIIHN BI)I6I/IpaIOTC$I IIo CJICAYIOmMMUM YCIOBUAM
[20]:

- «TI0 YPOBHIO HOMHHAJILHOTO HanpsikeHus» [20]:

2.46

HOM.B — H.ycT !

- «I10 3HAYCHUIO HOMUHAIBLHOTO TOKa» [20]:

2.47

HOM.B — ' p.makc’

- «I10 OTKJIFOYAroIIeH criocoonocTm» [20]:
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| >0 2.48

H.OTKJI

BBICOKOBOJIBTHBIE BBIKJIIOUATENIN MPOBEPSIOTCS IO CIEAYIOIIUM YCIOBUSAM
[20]:

- «Ha DJICKTPOJMHAMUYECKYIO CTOHKOCTh) [20]:

oy >y 2.49
- «Ha TEPMHUYECKYIO CTOHKOCTBY» [20]:
IHOM.T.C 2 |1(<3) ' 2.50

BbiOupaemM BbICOKOBOJIBTHBIN BBIKIIOYATENb ISl KaOEIbHOW JIMHUU OT pac-
MpeAeIUTEIHFHOTO YCTPOMCTBA 0 TpaHCchOpMaTOpHOU mojacTaHiuu Nel:
Bri6upaem mo HampsiKeHUIO 10 BhIpaKeHUIo 2.46:

10 =10 kB.

Bri6upaem no HOMUHAIBHOMY TOKY 10 BBIpaKEHHIO 2.47:

630 > 155,8 A.

Bri6upaem mo oTkIIr09aronei CnocoOHOCTH 1O BBIPAKEHUIO 2.48:

31,5> 7,39 KA.

[IpoBepsieM Ha TEPMUYECKYO CTOMKOCTD IO BbIpa)xeHuro 2.50:
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0,15
7,39, |— =1,65<31,5KA.

3

[IpoBepsieM Ha IEKTPOAMHAMUYECKYIO CTOMKOCTH MO BhIpaKeHUIO 2.49:

80 > 16,51 kA.

Bri6upaem B kauecTBe BBOJHBIX BhIKItouareneii BB2-10-31,5/1000, a ms

3alUATEI oTXOomsAmuX JmHui - BBD-10-31,5/630.

2.4.2 Bp100p M3MEpUTENbHBIX TPaHC(HOPMATOPOB HATIPSKEHUS
Tpanchopmarop HanpsHKEHUST BHIOUPAECTCSI IO YPOBHIO HANPSYKEHUS! B MECTE

YCTAHOBKHU:

Urn = UH.YCT.’ 2.51

Benuuuna BTOpuuHO# Harpy3ku TpaHchopmaTopa HampsHKEHUS HE JOJKHA

MPEBBIIIATH MTACHOPTHYIO:

Sy =S 2.52

2

P 3TOM TIOJIHAS Harpy3Ka MoAKII0YeHHBIX K TH mpubopoB onpeaensieTcs Kak:

2 w2
82=\/2P +3Q%, 253

Beibupaem  k  ycraHoBKe  TpaHchOpMaTop — HANpsDKCHHS — TUMA
HAMM — 10 - 95V XJI2 ¢ nmacnopTHOM MOJHOM MOIIHOCThIO Harpy3ku 120 BA B

kiacce Tounoctu 0,5.
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2.4.3 BpI00p M3MepUTENbHBIX TPaHC(HOPMATOPOB TOKA
Tpanchopmarop Toka BbIOMpaETCs MO YPOBHIO HANPSDKEHUS U MaKCHMallb-

HOMY paCdYCTHOMY 3HAYCHHIO TOKA B MCCTC YCTAHOBKU:

2.54

HOM.T.T H.ycT!

2.55

HOM.T —  p.Makc'

Tpanchopmarop TOka MPOBEpsiETCS HAa TEPMUUYECKYIO YCTONYMBOCTH I10

bopmyie:

IH.T.T. ) \l

1t
X \/t_ <K,., 2.56

Tpanchopmarop Toka MpPOBEPAETCS ANEKTPOAMHAMUUECKYIO CTOMKOCTH IO

bopmyie:

iy - kIIHH \/E I oM. .1, 2.57

3HaueHue Kod(pPuimeHTa KPaTHOCTH TUHAMUYECKONU CTOMKOCTH OTIpeesi-

CTCA U3 BbIPAKCHUSA:

lHOM. HH. 258

k =
JIUH. ,
\/E' IHOM.T.T.

Breibupaem TpanchopMarop TOKa ISl JIMHHUH OT PAaCIPEeTUTEILHOTO
yCTpOMCTBa 10 TpaHchopMmaTOopHOU mojacTanimu Nel.

TparcdopmaTop Toka BHIOUPAETCS MO HAMIPSIKEHUIO TT0 BRIPAXKEHUIO 2.54:

10 = 10 xB.
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Bri6upaeTcs mo 3Ha4eHHI0 HOMUHAIBHOTO TOKA 10 BBIPAXKEHUIO 2.55:

200 > 155,8 A.

[IpoBepsieTcst Ha TEPMUUYECKYIO YCTOMYHMBOCTD 1O BBIPAKEHUIO 2.56:

M V015 =14,3<315
200-/1

[IpoBepsieTcs Ha IEKTPOIUHAMUYECKYIO CTOMKOCTD IO BBIpaXKeHUIo 2.57:
200-/2-0,09= 25,45 > 16,51.

Bri6upaem tpanchopmaropsl Toka rnpoxoanoro tuna TIJI— 10. Pesynbra-

ThI BRIOOpA 3aHOCHM B TabmuIry 2.8.

Tabnuma 2.8 - PezynpraTsl BEIOOpa TpancpopmaTopo Toka 10 kB

PesynbraTel pacueroB | JlaHHBIE U3 KaTajora

Tpanchopmarop Toka Un, kB Ip, A Un, kB Ip, A

BBoxHOU B PY 10 xB 10 889 10 1000
Ha suauu oT PY no TII Nel 10 155,6 10 200
Ha JJuHU" oT PY 1o TII Nela 10 152,8 10 200
Ha suanu oT PY no TII Ne2 10 456 10 50
Ha jtuann oT PY mo TII Ne3 10 38,9 10 50
Ha jtuauM oT PY 1o TII Ned 10 132,7 10 150
Ha auHuu oT PY mo TII Ne5 10 1,7 10 25
Ha auHuu oT PY mo TII Ne6 10 9,7 10 25

2.4.4 Bribop aBTomMaThueckux Beikatouateneir 0,4 kB Ha TpancdopmaTop-
HBIX MOJICTAHIIUSAX

ABTOMAaTHYECKHI BBIKJIFOYATENIb BHIOUPACTCS U3 YCIOBUS:
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3
lnpore. 2 15, 2.59

BriOepeM BBOAHOM aBTOMaTHUECKUN BBIKITFOUaTe b s TIT Nel,

- YCIIOBUE BBIOOpA MO HATIPSKEHUIO:
0,38=0,38 xB

- yCJIOBHE BBIOOpPA 110 HOMUHAIBHOMY TOKY:
2500>2049 A

- YCIIOBHUC BBI60pa 110 3HA4YCHUIO TOKaA PACUCIINTCIIA:

2500>1,1.-2049=2253 A

- YCIIOBHE TIPOBEPKH MO OTKJIFOYAIOIICH CIIOCOOHOCTH

65>9,6 KA

Br16panHbIi BBIKITIOUATETh TIPOBEPSETCS HA BBHITIOJIHEHUE BHIPAKCHHUS:

|(1)
IL >3, 2.60

H.D.

Brimmonaum IMPOBCPKY aBTOMATHUYCCKOT'O BBLIKIIOYATCIIA AJIA 3alllUThl JTUHHUN

K PIT Ne2:

1700/97,3=17,5 > 3,
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ABTOMATUYECKUI BBIKIIIOYATENb IPOILIET TPOBEPKY.

Bb160p BBOJHBIX aBTOMATHYECKUX BBIKITIOYATENCH s ocTabHBIX TII cBO-

UM B Tabnuiry 2.9.

Ta6numa 2.9 - Be16op BBOJHBIX aBTOMAaTHUECKUX BBIKJIFOYATEICH JJIsl OCTasIb-

HbIx TII
BoaHou Toxk a5exkTpomar- Toxk TennoBoro
aproMar | Tum aBTO- I I HUATHOTO paclenu- | pacuenurens, A
g TII mara - HOM.ABT. Tes, A
Ne
1 925C 2049 | 4000 7500 2500
la 925C 2013 | 4000 7500 2500
2 2068 600 | 1000 2500 800
3 206B 512 | 1000 2000 630
4 225C 1748 | 4000 7500 2500
3) A3726 203 250 1250 250
6 A3736 256 630 1600 320
2.4.5 Bri6op OITH
OITH BbIOMpaeTcs Mo HAMPSKEHUIO MECTA YCTAHOBKHU:
U.2U,., 2.61
10 kB >10 xB.

Brei6upaem st yeranoBku B PY OITH-10.
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3 Pacuer mapamMeTpoB 3a3¢MJICHHA U MOJHHUE3AIIUTHI IMIPOU3BOACTBCH-

HOI'0 KOPILyCa NpeanpusiTus

3ammra oT IpsIMBIX YJapOB MOJHHUH OCYIIECTBIIAETCS C MOMOIIBIO MOJIHHE-
OTBOJIOB PA3JINYHBIX TUIOB. CTEP’KHEBBIX, TPOCOBBIX, CETYATHIX, KOMOMHUPOBAH-
HBIX.

JIns 3amnThl 3M1aHUM U COOPYKEHUMN Yalle NPUMEHSAIOT CTEPKHEBBIC U CET-
4aThle MOJIHUEOTBO/bI, TPOCOBBIE B OCHOBHOM HCIIONIB3YIOT JJIs 3amuThl JIOII.

ITpon3BeneM pacdeTsl IO 00ECIIEYEHHUIO TPO303aIUThI 3JaHUS YHEProOIIOKa,
3alIUTHl BBIMIOJIHUM TpocoM. 3aanue umeeT radaputel IxIIxB: 142 x 14 x 10 m.
BbICOTY yCTaHOBKM TPOCOBOTO MOJIHHIEOTBOJAA IPUHUMAEM paBHOM 18 M, muHY -
136 m.

«BpIcoTa BepLIMHBI KOHYCa MOJHHMEOTBOJA ONpENeseTcs Mo (GopMmysie»

[21]:

h,=0,85-h 3.1
h,=0,85 - 18 =153 .

«Paauyc 3aImuThl Ha YPOBHE 3eMJTH OmpeesseTcs mo Gopmyiie» [21]:

r,=(35-25-10"*-h)-h 3.2

r,=(1,35-25-10"*-18)-18 =235 m.

«PaI[I/IYC 30HBI TPOCOBOI'O MOJIHUCOTBO/Id HAa YPOBHC BBICOTHI 3alIUIITACMOI'0O

o0BbeKkTa onpenensercs mo popmyse» [21]:

r =(1,35-25-10*-h)-(h—1,2-h,) 3.3

r.=(35-25-10"-18)-(18-1,2-10) = 7,85 m.
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Yrobbl obecrieuuTh 0€30MaCHOCTH JIFOJEH, paboTaromMX HAa YCTaHOBKAx
HanpspkeaueM 10 1000 B wu Bbime, HE0OXOAMMO COOPYKAaTh 3a3eMIISIOIINC
YCTPONCTBA U 3a3eMJISITh METAITMUECKUE YaCTU JICKTPUUIECKOTO 000pyI0BaHUS U
AIIEKTPUUYECKUX YCTaHOBOK.

3a3eMiieHHE DJIEKTPOYCTAHOBKH OCYIIECTBIIACTCS MPEIHAMEPEHHBIM OJJIEK-
TPUYECKHM COEAMHEHHEM C 3a3eMJISIOIIUM YCTPOHCTBOM, KOTOPOE MPEACTABISET
c000i COBOKYTTHOCTH 3a3€MJIUTENS U 3a3€MJISIOLIUX MTPOBOJHHUKOB.

3azemunteneM (3a3eMIISIIOLIMM AJIEKTPOJIOM) HA3bIBACTCS METaLTHUSCKHMA
IPOBOJHUK WM TPYIa MPOBOAHUKOB, HAXOAAIIUXCS B HEMOCPEACTBEHHOM CO-
IIPUKOCHOBEHUU C 3EMJIEH.

3a3eMJISIOMIMMHU POBOJHUKAMH HA3bIBAIOTCS METAJUINYECKHE TIPOBOTHUKH,
COCTUHSIONIHNE 3a3EMIISIEMbIE YaCTH AJIEKTPUIECKON YCTAHOBKH C 3a3€MIIUTEIIEM.

VY aenbHOE CONPOTHUBIIEHUE IPYHTA B MECTE YCTPONUCTBA 3a3€MJICHHS COCTaB-

asiet p =100 OM-M. 3a3eMIUTEISIMU CITYy>KAaT CTajJbHBIE CTEPKHHU TuameTpom 12

MM M JJIMHOW OJHOTO CTepkKHs 2 M. [ coequHeHns MexX Iy co00i BEpTUKAIbHBIX
3a3eMJIMTEIICH UCITOIB3YEM TOJIOCY KPYIJIOTO CEUEeHUs ¢ nuaMeTpoM 10 Mm.
«ConpoTUBIEHUE TOPU3OHTAIBHON CBS3YIOIICH IMOJOCHI OINPEACNSIETCS 10

dbopmyne» [21]:

0,4 (212
.1g
L b-t

n

R.=p-K_ - 3.4

0,4 2.320°

=1,973 Om.
320 0,04-0,7

R, =100-2,3

((COHpOTI/IBJIeHI/Ie PACTCKAHUIO OJWHOYHOI'O BCPTHUKAJIBHOTO 3a3CMIIMTCIIA,

3ary0JICHHOTO B 3eMJIIO ompeaessieTcs mo Gopmye» [21]:

ppB 4|
_ Jg 2t
bo2-m-l 9 d

R 3.5

«PacyeTHOE ylieTbHOE COMPOTHUBJIEHHWE T'PYHTA OMNpEeseTcs mo GopMmysie
[21]:
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ppB:pyﬂ KHB 3.6
P =100-14 = 140 Omm.

COHpOTI/IBHeHI/Ie PAaCTCKaHNUIIO OAMHOYHOI'O BEPTUKAJIBHOTO 3da3CMIIMTCIIA, 3a-

rIIyOJIGHHOTO B 3eMJTIO onpeieinm no popmye 3.5:

140 | 4.2

R = g = 69,27 Om.
2-314-2 70,016

«DaKTUYECKOE COMPOTUBIIEHUE 3a3€MIIAIOIIETO YCTPOWCTBA OMPEAEIAETCS

o opmyie» [21]:

R,, = Ry Ry 3.7
* R,*R,
_ 1,973-69,27

=192 Om.

*Y 1973+ 69,27

ConpoTuBIIeHHE BHIOPAHHOTO 3a3€MJISIIOILETO YCTPOKCTBa MeHbIle 4 OMm.

«Konu4ecTBO BEepTHKAIBHBIX 3a3eMIIMTENICH ompenensercs mo (opmye»

[21]:
nz R, 3.8
Ry,
n> 69,27 =24,4
4.0,71
OxkoHuaTenbHO BbIOMpaeM 24 CTEp)KHS B KaueCTBE MCKYCCTBEHHBIX 3a3€M-
JIATEIIEN.
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3AKJIIOYEHUE

B pesynbrare BhIIOIHEHUS OaKanaBpCKOM pabOThl JOCTUTHYTA LIEJIb 110 IPO-
€KTUPOBAHUIO HAJIEKHOM M SKOHOMHYHOW CHCTEMBI 3JIEKTPOCHAOKEHUS TPYIIIIbI
BCIIOMOT'ATEJIbHBIX I[I€XOB MAIIMHOCTPOUTEIBHOIO npeanpusatusd. OnpenencHsl
pacyeTHbIC IEKTPUYECKUE HATPY3KH IO KAKJIOMY IPOU3BOJACTBEHHOMY KOPIIYCY,
IIPU OTOM CyMMapHas Harpyska npeanpusatus cocraBuna 10,7 MBT aktuBHOU
MomHocTd U 11 MBap peaktuBHON. OCHOBHBIE IIPOM3BOJICTBEHHBIE KOPILyCa OT-
HOCSIIMECS] KO BTOPOUM KaTErOpuu MO HAJEKHOCTU AJIEKTPOCHAOKEHHUS 3alUThIBa-
I0TCS IO PaAUaIbHON CXeMe, a CKJIaJbl U ObITOBBIE MOMELIEHUS MOIYYaloT MUTa-
HUE II0 MarucTpajabHoOu cxeMe. ONpeaeseHo, 4To MIPUMEHEHUE ABYXLEITHON JTUHUU
JUISl IUTaHUST KOPITyCa IBETHOTO JIMThSI MPUBOJUT K CHUKEHUIO ylepOa v 3KOHO-
MUYECKH OIpaBiaHo. BbpiOpaHbl 11€XOBble TpaHCHOpPMATOpPHBIE MOACTAHLUU U
YCTPOMCTBAa KOMIIEHCAIIMM PEAKTUBHOW MOIIHOCTH Ha HUX. Ilo MuHMMyMy rozno-
BBIX NIPUBEACHHBIX 3aTPaT BHIOpaHbl ONTHUMAJIbHbIE CEUECHUS KaOenbHbIX JUHUK 10
u 0,4 xB. Paccuntanpl TOKM KOPOTKOTO 3aMbIKaHUs, PE3yJlbTaThl pacyeTOB HC-
MOJIb30BAIMCH JJI BbIOOpA M MPOBEPKU KOMMYTAIIMOHHO-3AIIMTHBIX amnmnaparos.

HpOI/I3BeI[eH pacucT MOJHHUC3AIINTEI U 3a3CMJICHUS IIPONU3BOACTBCHHOI'O KOPITyCa.
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