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BBEJAEHHUE

KypcoBas paGota sBIseTCs 3aBEepIIAIONIMM HTAllOM H3Y4YEHHUS Kypca
Inekmpocnadicenue 30aHUIL U HACEIEHHBIX MeCm ¢  OCHO8AMU
INEKMPOMEXHUKU U I/IEKMPOHUKU.

B  nmaHHBIX METOAMYECKMX  YKa3aHUSIX PACCMOTPEHBI  BOMPOCHI
MPOEKTUPOBAHUSI TMPUMEHUTEIIBHO K MEJIKUM M CPEIHHM MPOMBIIIJIEHHBIM
0o0beKTaM B 11€JIOM. 3ajlaHuEe Ha TIPOCKTUPOBAHUE MIPUBEIICHO B MPWIOKEHUU 2.
J171s1 TpOEKTUPOBAHUS HEOOXOIUMBI CIIEYIOIIUE UCXOIHbIC TAHHBIC:

- FeHepaJbHBIN TUIaH 00BEKTa,

- DJIEKTPUYECKUE HArpy3KH BHUAE YCTAHOBJIECHHOW MOIIHOCTH CHJIOBBIX
AJIEKTPONPUEMHHUKOB C YUYETOM MEPCIEKTUBBI POCTA;

- CBelleHUsT 00 HMCTOYHMKAX DJICKTPOCHAOKEHMsI TpeAnpusaTus (cxema
CYIIECTBYIOIIETO TMUTAHUS C YKAa3aHUEM MOIIHOCTH MHUTAIOIMINX CHUJIOBBIX
TpaHC(OPMATOPOB, PACCTOSTHWE OT MCTOYHMKA TMHUTAHHS, paclojaracMsbie
HaNpsDKEHHs] Ha COOPHBIX IIMHAX).

[Ipu peanbHOM TPOCKTUPOBAHUU HEOOXOJMMBI TAKXKE JOMOTHUTEIbHBIC
CBeZIeHUs 00 OCOOEHHOCTSX TEXHOJOTHYECKOTO Mpollecca, rpapukax Harpy3ok
LEXOB MPEINPUATHS, BBICOTE OMEIIECHUH, IEXOB U T.I.

OCHOBHBIMH 33JJa4aMU NMPOEKTUPOBAHUS SIBIISFOTCS:

- pacyer ANEKTPUYECKUX HArPy30K;

- BBIOOp MecTa YCTAaHOBKM M  MOIIHOCTh  TpaHC(HOPMATOPOB
NOHU3HUTENbHOW mojcTannuu TII TpoMbIIIeHHOr0 O0BEKTa M MecTa ee
YCTaHOBKU;

- BBIOOp MecTa yCTaHOBKH, YKcia U MomHocTH Tpanchopmaropos (TII) ¢
YYETOM MOJIHOM KOMIIEHCAIMHA PEAKTUBHOM MOIHOCTH HA HUX;

- POEKTUPOBAHUE CUCTEMBI DJIEKTPOCHAOKEHNUS,

- - pacyeT 3a3eMJICHUS U MOJIHME3aIlUTHI.

B kxypcoBoii paboTe MOTYT CTaBUTBCA PYKOBOJUTEIEM  TaKKe
JIOTIOJTHUTENIbHBIE 3aJlay, CoJepKaHhHe M OO0BEM KOTOPBIX OTPaKaloTCi B
OJTaHKax 3aaHU.

KypcoBast pabota cocTOUT M3 TOSICHUTEIBbHOM 3amuCKu M Tpaduueckoin
YacTH, BBITIOJHEHHOW B MOSICHUTENBHOM 3amucke. ['paduyeckas 4acth JOHKHA
colepkaTh: TEHIUIAaH MPOMBIIUICHHOTO OOBEKTa, TUTaHa  OCBEIICHWS,
OJIHOJIMHEWHAs CXeMa AJIEKTPOCHA0KEHUS TPOMBIILIIEHHOTO0 00BEKTA.

B Mertomnuecknx yKa3zaHUSAX MpEMIaraercsi TMOPSANOK BbINOJHEHUS
paboThI, OCHOBHBIC MAaTEMAaTHUECKHE BBIpAXKEHUS, (hopMa TaOIHII.



KPATKAS XAPAKTEPUCTHUKA OBBEKTA

PazpaboTtka paboOTHl dSIEKTPOCHAOKEHUS MPOMBIIIJIEHHOTO OO0BEKTa
HAayMHAeTCsl C O3HAaKOMJIEHMS C  aHajiu3a KaTeropuu  HaJeKHOCTH
AIEKTPOCHAOKEHUS JAHHOTO OOBEKTA.

[Ipu orpannueHHoM uucie aekTponpueMHUKOB | u |l kateropuu B niexe
BOIIPOCHI UX HAJIEKHOTO MUTAHUS CIEAYeT paccMaTpuBaTh 0co0o0. [IpaBuibHOE
ONpeJIeICeHEe KAaTeropuu SIBISIETCS. OCHOBOM 3KOHOMMYECKOTO  pEeIleHUs
CUCTEMBI DJIEKTpOCHAOXKeHUs1 0e3 M3JIMIIHUX 3aTpaT Ha pPe3epBUPOBAHUE.
[TosTOMy TIpu XapaKTEepUCTUKE JAHHOTO MPEINPHUITHS BBISBISIOTCS OTICIBHBIE
AIIEKTPONIPUEMHHUKH WA TPYHIBl AJIEKTPONPUEMHHUKOB, PEXHMBI UX PabOTHI,
cnenuuyeckn BIUSIONME Ha BBIOOp dJeKTpocHaOxkeHus. B pabote
HEOOXO/JMMO TPUBECTH CBEICHUS O KINMAaTHYECKHX YCIOBHSIX B paiioHE
NPOCKTUPYEMOTO MPEANPHUATHS: 3arpsi3HEHHOCTH aTMOC(Ephl, XapaKTePUCTHKE
rpyHTa W ThOyOWHE €ro mnpoMep3aHus. YKas3bIBaeTCs MNPOAOHKUTEIbHOCTD
paboTHl IPEANPUATHS B TOTY, YACIO CMEH U CTETICHb UX 3arPy3KH.



2. PACYET DJIEKTPUYECKHUX HAT'PY30OK

B kxypcoBoil paboTe pacder 3JeKTPUYECKUX HArpy30K MPOMBIIIIEHHOTO
o0OBeKTa MpeajaraeTcsi MPOM3BECTU MO METOoAYy Ko3dduuueHTta crnpoca. ITOT
METO/ SIBJIICTCSI MPUOIMKEHHBIM U MPUMEHSIETCS TOJIBKO MPHU pacueTe KPYMHBIX
y370B. [l KaXIOoro W3 IEXOB OMPEACNSAIOTCS aKTUBHAsS M PEaKTHBHAS
Harpy3ku. Pacnonaras CXOJHBIMU JaHHBIMU B BUJIE YCTAHOBJICHHON MOITHOCTH
10 I[eXaM, PAaCUETHYIO aKTUBHYIO Harpy3Ky BBIYUCISIOT 10 (popmyre, KBT:

PP:KC.A.'Pya (1)

rae Py - cyMMapHas YCTaHOBJIEHHAS MOIIHOCTb CUJIOBBIX JJIEKTPOIPUEMHUKOB
1exa, kBT;
Kc 4. - koapdunmeHT cnpoca, onpeaeasieMblii UCXOHBIMU TaHHBIMHU

PacuerHast peakTHBHas Harpy3Ka onpeaessieTcs no Gopmyie:

Op=PF-1gp, 2
rJic 3HaUYeHUe tJ @ HAXOJHUTCS COOTBETCTBEHHO BEJIMYMHE COS ¢, ONpeesieMoi
WUCXOJIHBIMH JTaHHBIMHA

Pe3ynbraThl pacueToB peKOMEHyeTCs CBECTH B Tabymiy 2.1.

PacuerHast ocBeTuTenbHAs Harpy3ka ONpenensercss 10  YASIbHOU
MOIITHOCTH Ha KBaJPATHBIH METp IUIOMIAINA PA3IUYHBIX IPOU3BOICTBEHHBIX,
OBITOBBIX TIOMEIICHUN M TeppuTopum mpeanpustus. [Ipu pasmemeHnn Ha
IMPOMBIIIJIEHHOM OOBEKTe pPa3IMYHBIX TEXHOJOTUYECKUX YYaCTKOB pacyer
BEJIETCS TI0 OCHOBHOMY ITPOM3BO/ICTBY.

[TopsinoK BEIYMCIICHUN CHENYIOIINN:

- ompeAeisIeTCSs ~ HOpMaTHUBHAs  oO0IMas  OCBEHIEHHOCTh  OOBEKTa
(mpunoxenue 1);

- TPUHUMAETCS THUI CBETWIbHHKA (BO3MOXKHO 3a7aThCA  TOJBKO
KOHCTPYKTHUBHBIM HCIIOJTHEHHEM - HE3AIIMIICHHOE OTKPHITOE, HE3alIUIICHHOES
MEePEKPHITOC, YACTUYHO IMBUIC3AMUTHOS H T.JI.) , IPUYEM IMPEAINOYTCHHE
OTJIa€TCS CBETHJIBHUKAM C ra30pa3psiAHBIMU JIAMIIaMH;

- TPUHUMAETCS BBICOTA IIOJIBECAa CBETHJIBHUKOB (BBICOTA TIOMEIICHUS
JlaHa);

PO 2.
- olIpeIeNsieTCs yAeabHas MOIIHOCTh Ly, B BT/M%;

- BBIYUCIIIACTCHA YCTaHOBHeHHaﬂ MOIIHOCTH OCBeHIeHI/IH;
0O _ po
Py =Py, - F, 3)
- OHpeI[eJIHeTC}I pacquHaﬂ MOIIIHOCTH OCBCHICHUA .
o _ 0
Py =K., Py, (4)

rae Kco - koaddunuent cupoca. s TeppUTOpUU MOXKHO MPUHSTH



Py, =0,22 Br/m2.

[Ipu ocmemieHny JaMraMu HaKaJIUMBaHWUS HOPMATUBHAs OCBEIICHHOCTH
MIPUHUMAETCS Ha | CTYIEeHb HUXK.

DnekTpuyeckas Harpy3Ka OCBEILLEHHUsI TEPPUTOPUU OOBEKTA JOKHA ObITh
MpUCOEANHEHA B JaJbHEHIIEM TNIPU MPOEKTUPOBAHUM TpaHCPOPMATOPHOM
ITOJICTAHITU .

[IpenBaputenbHble JaHHBIE JJIi pacyeTa OCBETUTENIBHBIX Harpy3oK
cBoasTCs B Ta0I.2.2.

Tab6aura 2.2 - YaenabHast MOIIHOCTb OCBEILICHUS

OO0BEKT HUctounu | [Ipunsarsiii | BeicoTa Ocsenien- | YaennHas
K THUII MoJjiBeca, HOCTb, MOIIIHOCTbD,
CseTta CBEeTWJIbHHN | M JIK Br/™m
Ka
1 2 3 4 5 6

[Tonmnas pacuetHas momHOCTh notpeduteneir no 1000 B kaxmoro us
IIEXOB BRIUUCIACTCS 110 hopmyrie, KB-A:

SP.U = \/(PP.C + PP.O)2 + Q}zv = \/P}%.u + sza.u . (5)

PacueTrnas MOIIIHOCTh o0BeKTa oTpeesieTCs
CYMMHPOBAaHHUEM aKTHBHBIX M PEAKTUBHBIX HATPY30K.

[Ipu ompenenennn pacyeTHOW Harpy3Kd MO OOBEKTY CKJIQJBIBAIOTCS, KaK
OTMEYaJIOCh BBIIIE, HATPY3KHU DJIEKTPONPHUEMHUKOB HampsikeHueMm 10 1000 B ¢
OCBETUTEIBLHON Harpy3koii oObekta u Teppuropuii. C 1enapio  Oosee
NPaBWJIBHOTO BBIOOpAa CEUCHHUN MHUTAOMIMX JUHUM M MOIIMHOCTH TJIABHBIX
TpaHCPOPMATOPOB HEOOXOAMMO YYeCTh BCE IMOTEPU MOIIMHOCTH B DJIEMEHTaX
cXeMbl dJeKTpocHabkeHus. IlockonbKy pacrpenenuTeIbHble CETH U CHIIOBBIC
TpaHCcPOpPMATOPHI eIle He BBIOpaHBI, TO MOTEPSIMH B CETIX MOKHO MpeHEeOpeYh
M3-32 UX MaJoCTH (OHU OMNPEACNAIOTCS MPHU NaJbHEHIINX pacdyeTax), a MOTEpH
MOIITHOCTH B IIEXOBBIX TPAHCPOPMATOPAX MOKHO MPUMEHITH MPUOIU3UTEIHHO

PaBHBIMU:
AP, ~0,02-S,, 4 AQ=~O0Ll-S,, . (6)

Takum oOpa3zom, pacyeTHasi aKTHMBHAs MOUIHOCTh HU3ILIETO HAMPSHKEHUS
TII onpenensercs, kBT:

Ppy =E[(Ppy + AP )+ Prpl- Kpys (1)

rae Ppp - pacueTHasd Harpyska syexkrponpueMHuKoB Beimie 1000 B;
Kpy -  kod(pduumeHT pa3sHOBPEMEHHOCTH MaKCUMYMOB
npuHUMaeMblil paBHbIM 0,9.

pPas3aciIbHbIM

Harpys3Ku,



BBuay TOro, 4ro pacyer KOMIIEHCALIMM PEAKTUBHON MOIIHOCTU MOKAa HE
npousBeneH, s BbiOopa TpaHchopmaTtopoB TII MOXKHO MOIB30BATHCS
BBIpakeHUEM, KB-A:

Spr = \/PcziM.H + Q:29C1 ’ (8)

P =—,
rae CM .H R-M (9)

Qo1 = Ppy 18Py (10)
npu 3ToM KoddduimeHt makcumyma K), mnpuHumaercs paBHbiM 1,05, a
HOpMAaTUBHOE 3HaueHHue tg ¢y dHeprocucteMbl npuHUMaeTca paBHbiM 0,27 mpu
HanpsbkeHud 35 kB u 0,31 - npu vHanpsbkenun 110 xB. JlanHOe BhIpakeHue
YUUTBIBAET YCIIOBHUE, YTO MAKCUMyM aKTHUBHBIX HAarpy30K SHEProCHCTEMBI
COBIMA/Ia€T C MAKCUMYMOM aKTHUBHOW Harpy3ku oObEKTa.



Tabnuua 2.3 - Pacyer 31eKTpUUECKUX HAarpy30K

CuiioBast Harpy3ka OcgeruTenbHas Harpy3Ka CuioBas u
OCBETHUTEINbHAs
Harpy3Ku
o | H P K oS c c F o ) o o o |pP S
N anMeHoBaHu | Py c 21 P 0} Py, | P KC| P§ Q9 | Pr Qr P
o/ |e g
o | moTpeouTes
kBr |- - kBt kBap | M2 |kBt/™M | kBt - kBT kBa |KBT |kBap |kB-A
2
Y
[Totpeburenu snexrporneprun 1o 1000 B
1. | Onexrpomnpue
MHUK |
DJIeKTponpue
MHUK 2
Utoro: Py |- |- Zpg ZQ]C; E - zPyO - zp}? - 2Pp | 2Qp |-

[Tpumedanne. KorhduimeHT MOITHOCTH CHHXPOHHOTO 3JIEKTPOABUTATENS IPUHSATH MPEIBAPUTEIHHO PABHBIM €IUHUIIE,
CoS ¢ocr =1,

tg ¢ocr = 0. [ aCHHXpPOHHBIX 3JEKTPOJBUTATENEH - [0 CIPABOYHBIM JAHHBIM.




Jlns onpeiesieHus CeYeHUH MUTAIOIINUX JTUHUN BOCIIOIb3YEMCS
BBIPAKEHUEM, YUUTHIBAIOLIUM NoTepu B TpaHcpopmarope TII, kB-A:

Spp = \/(PCM.H +0,02- SP.T)2 + Q§C1 . (11)

3uauenus Pp, Qp v Spyy, a Takke Ppp, Qp.s MOTYT ObITh BBIUYMCIIEHBI
O CHELHAIbHON porpaMMe JiJisl epcoHabHbIX DBM, 1160 BpyuHyIO.
JlanpHenmme pacyeTsl IPOU3BOIAATCS BPYUYHYIO C UCIIOJIb30BAHUEM

tabmn.2.4.
Tabnuua 2.4 - PacyeTHble MOIIIHOCTH

O6be | Spry AP AQ PP,[[ + APP.U Qp,u + AQP‘U
KT kB-A kBT KBap kBT KBap
1




3. BLIFOP MECTA PACIIOJIOKEHMS U TUIA LIEXOBBIX
MOJICTAHIIMIA U TIPEJIBAPUTEJILHBIA BBIBOP UUCJIA U
MOIIIHOCTHU HEXOBBLIX TPAHC®OPMATOPOB

[ToacTanuyu JOJDKHBI pacmlojiaraThCs BO3MOXKHO OJIMDKE K IEHTPY
MATaeMbIX HMMHU Harpy3ok. PeKOMEHIyloTCs K YCTaHOBKE KOMIUICKTHBIE
pacrpeeuTenbHble yCTporucTBa U NoACcTaHIIMU. C TOYKHU 3pEHHUS SKOHOMUU
[[BETHBIX METAJUIOB U TOJIOBBIX pACUETHBIX 3aTpaT HaWBBITOJIHEHIIIUM
SBJISIETCS  CMEIIEHME TOJCTAaHIMA Ha  HEKOTOPOE€  PAacCTOsIHUE  OT
T€OMETPUUECKOTO IIEHTpa MUTAEMbIX UMH HArpy3oK B CTOPOHY HCTOYHMKA
nutanus. C 3TOW 1LENbI0 JOJDKHBI MPUMEHSATHCS BHYTPHUIIEXOBBIE, a TaKkKe
BCTPOCHHBIC B 3/IaHUE 1IeXa WU MpUcTpoeHHble K Hemy TII, BEIOOp MecTa
PACIIONIOKEeHHST KOTOPBIX 3aBHUCUT OT IMUPHHBI (YUCIa TMPOJIETOB) U
MPOTSHKEHHOCTH 11€Xa, a TaKkKe OT TeXHOJOTHYECKOro Mpollecca W YCIOBUH
cpeabl BHYTpH 1iexa. [locTaHmm JOMKHBI pa3MelIaThCcsl MPEUMYIIIECTBEHHO
BIOJIb OJIHOM W3 JUIMHHBIX CTOPOH  Ilexa (KelaTeabHO OJKaliiel K
UCTOYHHKY MUTAHMS) WU JK€ B IIIAXMATHOM TOPSIKE C 2-X CTOPOH 1iexa (mpu
2-x u Oonee nposerax). [Ipu HaaM4UMK 11€X0B C MAJIOK PacueTHON MOIIIHOCTHIO
(MenKue TPOW3BOJCTBA, CKJIAABI W T.J.) OHU JOJDKHBI CHaOXaThCs
AIEKTPOIHEPTUEH OT ONM3NIexamMuX KpymHbIX 1exoB jJuHusmMu 0,38 kB, a ux
MOIIIHOCTh CYMMHPYETCSI C MOIIHOCThIO muUTaroniero nexa. OcpemieHue
TEPPUTOPUN  MPENNPUATHS MOXKET TPUCOEOUHATHCS K OOHOM WM
pacrpenensThes N0 HECKOIbKUM MOJICTAHIIUSIM.

Ha mnoxcranuusx pekoMeHIyeTcs YyCTaHaBIMBATh HE OoJiee ABYX

TpanchopmaropoB.  JIByxTpaHcOpMaTOpHBIE  IIEXOBBIC  IOJCTAHIUH
1e7ecoo0pa3Ho MPUMEHSTh:
- mnpu TnpeobiamaHuu ToTpebOurtenei | kareropum W HaTUIUHU

noTpeduTenei 0cob0i TPyMIbL;

- JUISL COCPEAOTOYEHHUS LEXOBOM HArpy3Ku U OTIEJIbHO CTOSIIUX
00BEKTOB 0OI1€3aBOJICKOTO Ha3HAYCHHUS (KOMIPECCOPHBIE U HACOCHBIC
CTaHIIUN);

- I TICXOB C BBICOKOH yJIebHOM IJIOTHOCTHIO Harpy3ok (Beime 0,5-0,7
kB-A/M?).

st motrpebutenerd | kareropum, Harpy3ka KOTOPBIX COCTaBISIET HE
6omnee 20% ot oOmieit mpu 6mM3KOM pacctosiauu 1exoBbix TII apyr ot mpyra
(75-150 ™M) nmomycTHUMBI OIHOTpPaHC(HOPMATOPHBIC TOJCTAHIIMU, €CIIA HX
MUTaHUE PE3EPBUPYETCA IMEpPEMbIYKOM (KaOeneM WM MarucTpaliblo) Ha
CTOPOHE HH3IIETO HampspkeHwsi mojctaHiuu. [lotpeburenu |l kareropun
MOTYT TMOJy4YaTh BHEPrul0 OT OAHOTPaHCHOPMATOPHOM MOACTAHIIUU,
TpaHc(opMaToOpbl KOTOPBIX MUTAKOTCA MO ABYM KaOensiM. OOiasi TeHAeHIus
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MOBBIIICHUS HAJCKHOCTH AJICKTPOCHAOKECHHS MTPEATIOIaraeT uCIoiab30BaTh 2-
TpaHCchHOPMATOPHBIE TTOJACTAHIINH U VISl ITHX CIIYYaeB.

B xypcoBoit paboTe mpuMeHsIETCS CASAYIOMNN TOPSI0K BEIOOpA Yncia
Y MOITHOCTH II€XOBBIX TPaHC(HOPMATOPOB:

1. OpueHTUPOBOYHBI BBIOOP 4YHCIA W MOIIHOCTH IIEXOBBIX
TpaHC(POPMATOPOB TPOUZBOAUTCS 110 YACIBHOW TUIOTHOCTH HArpy3KH,
kB-A/M?:

_ 3
°r T o (15)

rje S, - pacueTHas Harpyska uexa, kB-A;
F - momazap rexa, M2,

[Ipu mioTHOCTH Harpy3ku Hanpsokenuem 380 B mo 0,2 kB-A/m?
1esecoo0pa3sHo MPUMEHsITh TpaHcpopmatopsl MomiHOCTRIO 0 1000 kB-A
BKJIIOUMTENbHO, mpu mioTHoctd 0,2-0,3 kB-A/M? - 1600 xB-A. Ilpu
mwiotHoctd ~ Oonee 0,3  kB-A/M?  1enecooOpasHOCT — HNPUMEHEHUS
TpancpopmaropoB MomHOCThI0 1600 kB-A wimu 2500 kB-A omnpenensercs
TEXHUKO-d)KOHOMHYECKUM pacuetom /11/. [IpakTka NPOEKTUPOBAHUS
cuutaeT ontuMaiabHoil MoimHOCTh, 1000 kB-A m B Menbiiei crenenu - 630
kB-A.

2. BpiOOp MOIIHOCTH TpaHCPOPMATOPOB BBHITIOJIHSAETCS HCXOMAS U3 UX
pallOHAJIBHON 3arpy3Kd B HOPMaJIbHOM PEXKHUME C YETOM MHHHUMAJIbHOTO,
HEOOXOJIMMOTO PpEe3epBUPOBaHUs B TMoOcieaBapuitHoM pexume. llpu stom
YUUTBIBAETCS] KOMIIEHCAIUSI PEAKTUBHON MOILIHOCTH.

O6m1ee yncio TpaHc(hopMaTOpPOB ONMPEASACTCS U3 BHIPAKEHUS:

NO £ CM

= 9
k3 ) SHOM.T

(16)

rie  Spom.r - HOMUHAIBHAS MOITHOCTHh TPaHC()OPMATOPOB B COOTBETCTBUU C
BBIYMCJIEHHON IUIOTHOCTBIO Harpy3ku, KB-A. BO03MOXHO HECKOJBKO
BapUaHTOB HOMHHAIBbHOUN MOIHOCTH. [Ipu No > 2 HE00X0UMO TOTB30BATHCS
METOJMKOW OMpEeNeNeHUsT ONTUMAJIBHOTO 4YHWciaa TpaHCHOPMATOPOB C
MCIOJIb30BaHNEeM (OPMYIT U KPUBBIX, IPUBEJCHHBIX, B YaCTHOCTH, B /11/.

Pcyr - cpennsig Harpy3ka 3a MAaKCUMAJIBHO 3arpyKEHHYIO CMEHY, KBT:

. P
CM —

k, an

rie Ky - koo ummeHT MmakcuMyMa, TpHHUMaeMbIi B ipeaenax 1,05-1,15.
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S

’ Stom.r

- 0,65-0,7 - nna nByxtpanchopmaropusix TII npu mnpeoOnamanuu
Harpy3ok | kareropuu;

- 0,7-0,8 - nns omgHOTpaHCHOPMATOPHBIX MOJCTAHIIMK C B3aUMHBIM
pe3epBUpOBaHUEM IpH MIpeobaganun Harpy3ok |l kareropuu;

- 0,9-0,95 - nns omHOTpaHCHOPMATOPHBIX TOACTAHIIUN TPU HAIUYUU
CKJIQJICKOTO pe3epBa mpu npeobnamnanun Harpy3ok |l kareropum, a Taxxke mpu
Harpy3kax |l kareropuu.

B nmepBeIX ABYX cllydasx 3HaueHUS KOI(P(GUIIMEHTOB 3arpy3Ku
TpaHC(OPMATOPOB OMPEIEICHBl M3 YCIOBHA B3aWMMHOTO PE3EPBUPOBAHMUS
TpaHC(HOPMATOPOB B aBAPUUHOM PEKHME C yUETOM JOMyCTUMOU MEeperpy3Ku
ocraBIiierocs B pabore Tpanchopmaropa.

3. [IpuHATHIE K YCTAaHOBKE CHJIOBBIE TPAHC(HOPMATOPHI JAOJKHBI OBITH
NPOBEPEHbI HAa  JOMYCTUMBIE  CHCTEMaTH4eckue meperpysku. s
JBYXTPaHC(OPMATOPHBIX TOJCTAHIIMNA JIOJDKHO BBITOJIHATECS C  YICTOM
BO3MOXKHOCTH OTKJIIOUeHHs noTpeduteneit |1l kareropuu cootHoenue:

1,4 Spom = Spy . (18)

Jlns omHOTpaHc(hOpMaTOPHBIX MOJACTaHIMi npu Kz B mpeaenax 0,85-
1,0 mpoBepKy MpHU BHITIOJIHEHUH KYPCOBOU PabOThI MOYKHO HE MPOU3BOIUTH.

OO6miee 4YmMCIO TUMOpPAa3MEPOB TpaHchopmaTopoB He Oosee 2-3.
Pesynbrathl pacuera cBoasTcs B Ta0I. 4.1.

- KO3 PUIUEHT 3arpy3KH, IPUHUMAEMbBIN PABHBIM:

Ta6mmma 4.1 - Bei6op 11exoBbIX TpaHC(HOPMATOPHBIX MOICTAHITUN

Ne | Haume | Mecto | Tunm | ITot- | Pp, | Pcu | Koad. | Kom-Bo | Mom-
n/u | -HOBa- | pacmo- | moa- | pedu- | kBT |, 3arpys- | TpaHc- | HOCTb
HHUE JOXe- | CTaH- | Tenu kBT | ku B dbopma | TpaHc-
nojc- | Hus Ui | 31 HOpM. | - dbopma
TaHIMA | MOJIC- dHEP- pPEXUM | TOPOB | -
51 TaHLU TUH e TOpA,
u kB-A
1 2 3 4 5 6 7 8 9 10
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4. PABPABOTKA CXEM SJIEKTPOCHABXEHHMA

B »sTOoM pazzmene crneayer NOPUHUMNHAIBHO MPUHITH BapUAHTHI
BBITIOJTHEHUSI BHEIIHErO0 JJICKTPOCHAOKEHMS, TJIABHOM TOHU3UTEIbHOU
MOJACTAaHIIMA U BHYTPU3ABOJCKOTO JIEKTPOCHAOKEHHUS, OCHOBBIBAIOIIUECS Ha
HAaJIe)KHOCTU U SKOHOMUYHOCTH.

Buemnee  snekTpocHaO)XEHHUE — BBITIOJHSIETCA  MPEUMYIIECTBEHHO
BO3JIYIIHBIMH JIMHUSIMU 3JiekTpornepenad no cxeme ¢ ['TIT (LPII), nu6o mo
cxemMe TIIyOOKoro BBoAa C mojctaHmusmMu riayookoro BBoja (I1II'B).
[Tocnennsist cxema 1enecoo0pa3Ha Ha CPEIHUX U KPYITHBIX MPEANPUATUIX TTPU
HaJMYMA  KOHUEHTPUPOBAHHBIX  Y3JIOB HArpy30K, HAaXOJSIIMXCS  Ha
3HAYUTEIIBHOM PpPACCTOSIHUM, U K €€ BBIOOpY ClIeyeT OTHOCHUTHCS
BHuMarenbHo. [luraromue ['TIIT Bozaymiabie JIOII MOryT BBINOJHSTHCS
JBYXIIETHBIMH TOJIBKO 1Jis1 moTpeduteneit Il u 1l kareropun. B 3aBucumoctu
OT cXeMbl NMUTaHWS (paauanbHas, WM MarucTpajibHas), YAAICHHOCTH OT
LEHTpa MHUTAaHUS, OKPYXKaroUEel cpenbl U HAJEKHOCTH BO3MOXHBI CXEMBI
I'TIIT co cnenyromMMU annapaTaMy Ha CTOPOHE BBICIIETO HANIPSKCHUS:

1) TOJIBKO pa3beIMHUTENH W rIIyXxoe MIPUCOEIUHEHUE

TpaHcpopMarTopa;

2) KOPOTKO3aMBbIKATENIN U OTACIUTEINH;

3) pa3beAMHUTENHN U IPEIOXPAHUTEIH;

4) pa3bEOUHUTEIN U KOPOTKO3AMBIKATEH;

5) BBIKIIFOUATEJIH.

Ha TI'TIII ¢ pamnanbHOW CXE€MOM MUTaHUSA MPUMEHSIOT, KaK IPaBUIIO,
cxemy 4), va I1I'B - cxemy 2).

Jlns  snekTpocHaOXeHUs MOTYT OBITh  BBIOpaHBI  pajuajbHBIC,
MarucTpaibHble WM CMELIAHHBIE CXEMBbl B 3aBUCHMOCTH OT pa3MELICHUS
ANEKTPUYECKUX HArPY30K MO TEPPUTOPUU NPEANPUSTHS, UX BEIUYUHBI, OT
KaTteropuil morpedbureneit mo TpedyeMoin CTeneHn HaJeKHOCTH nuTaHus. Bee
3JIEMEHTHI JOJKHBI HaXOAUTHCS B HOPMAJIbHOM DPEXHME I0Jl Harpy3kou, a
IIpU aBapvu OJHOTO W3 AJEMEHTOB, OCTaBIIMECS B PabOTe IOKHBI MPUHSThH
Ha ce0s cyllecTBeHHYI0 Harpy3ky norpeouteneit | u Il xareropuu ¢ yuerom
JOIYCTUMOU MEPETPY3KHU.

Kak mpaBuno, pekoMmenayercsa pasieibHas paboTa JMHUM U
TpaHC(HOPMATOPOB C TIYOOKHM CEKIIMOHMPOBAHUEM IIIMH BO BCEX 3BEHBIX
CHUCTEMBI PaCIIPEICICHUS 3JIEKTPUUECKON IHEPTUU C LIENBIO0 PE3EPBUPOBAHUS.

[Ipun [IOCTPOEHUH CXeM BHYTPEHHETO AIIEKTPOCHAOKCHHSI
pactpenenutenbibie TyHKTHI (PII) nns nuranus notpedurenein HanpsHKEHUEM
Bbilie 1000 B pekomeHnyeTcss COOpyXkaTh MPU YUCIE OTXOISIMIMX OT HUX
muHuid He MmeHee 8-10. s cokpamenusi konuuectBa PII pexomenayercs
npuctpauBath [Tl k nexy, umeronieMy norpedureneid HanpsHKEHUEM BBIIIE
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1000 B, ecnu 3710 HE cBA3aHO co 3HauuTenbHbIM cMmemenueM [T ot nenTpa
JJIEKTpUUYECKUX Harpy3ok. Ecmu ot PII momydaror SHEPrur0 TOJIBKO
notpebutenu Il u Il xkareropun, To ABP k PII ne npenycmarpuBaercs u ,
CJIIE0BATENbHO, BMECTO MEKCEKIMOHHOTO M BBOAHBIX BBIKIKOYATENECH
YCTaHABJIMBAIOTCS Pa3bEIUHUTEIH.

[IntaHne 1EXOBBIX NOACTAHIUN PEKOMEHAYETCS OCYLIECTBIATH 10
cxeMme 0JIoka JUHUSA-TpaHCc()OpMaTOp C TIIYyXUM HPUCOCIUHEHUEM JIMHUU K
TpaHcpopMaTopy U 0e3 CoOpyKeHUs: COOPHBIX IIUH MEPBUYHOTO HANPSIKECHUS
noactaHuui. Ilpy MarucTpaapHOM CXEME€ YHUCIO  MPUCOEAUHSIEMBIX
TpaHC(POPMATOPOB K OJHOM MarucTpaiud MPUHUMAETCS 2-3 TpHU MOILIHOCTH
TpaHc(hopMaTopoB 1600-1000  xB-A.  IlpumeHenue  marucrtpaieu
HanpspkeHueM Beiiie 1000 B, BBIMOJIHEHHBIX TOKOTPOBOIAMH, 1I€JIECO00Pa3HO
OpU  BBICOKUX YACNbHBIX IJIOTHOCTSX HAarpy3oK, KOHIIEHTPUPOBAHHBIX
MOIIIHBIX MTOTPEOUTENSIX U OOJIBIIOM YUCIIE YacOB PabOThI MPEATIPUSITHS.
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5. BBIBOP CUCTEMBbI 2JIEKTPOCHABXEHUA OB BEKTA

BeiGop cucTeMBI  2JIEKTPOCHAOXKEHHS  TPEANPUSATHS B 1EJIOM
MPOU3BOJIUTCS HAa OCHOBAHUM TEXHUKO-DKOHOMHUYECKHX Pacue€TOB CHUCTEM
BHEIIIHETO U BHYTPEHHETO AJIEKTPOCHAOKEHUS .

BuyTpuzaBojackoe 3JIE€KTPOCHA0KEHUE MOXKET OCYIIECTBISThCA Ha
HanpspkeHusix 6, 10 u 35 kB (mocnennee - nns cxemsl riay0okoro Boja). B
KypCOBOM TMPOEKTE HEOOXOJMMO BBIOpATh JIBa W3 ITHX HANPSKCHUN U IS
IpeayiaraéMoi CXeMbl BHYTPEHHETO JJIEKTPOCHAOXKEHUS I KaXJI0To U3
BBIOPAHHBIX HaIpPsHKCHUH paccuuTaTh 3aTpaThbl Ha CUCTEMY
AIEKTPOCHAOKEHUSI.

Bapuant snexrpocHaGxeHuss Ha HampsbkeHuu 6 kB pexomenmyetcs
paccMaTpuBaTh B TeX CIydasX, KOIjJla Ha MPEANPUATHA HMEETCS
3HAYMTEJIBHOE KOJUYECTBO DJICKTPOIPUEMHHKOB Ha 3TOM HampsikeHuu. B
OTHIENIbHBIX CIydasX »DJKOHOMHUYECKM ONpPABAAHHBIM TIPHU HAMNPSKCHUH
pacnpenenutenbHor cetu 10 kB siBisieTcs Ucnonb30BaHue JJis ABUTaTesei 6
kB u 3 kB cxembl O50ka TpaHcopmaTop-ABUTATETL, TpaHCHOPMATOPHOU
noactaniuu 10/6 wnm 10/3 wnm npumenenue Ha ['TIIT TpexoOMOTOYHBIX
TpaHCPOPMATOPOB CO BTOPUUHBIMU 0OMOTKamu Ha 6 u 10 kB.

JIJist KaX10T0 U3 pacCMaTPUBAEMbIX BAPUAHTOB:

a) OMNpENeNsIIOTCS TMOTEPH AaKTUBHOM W PEAaKTUBHONW MOIIHOCTH B
TpaHcPpopMaTopax MEeXOBBIX MOICTAHIIUNL;

0) BBIOMpAOTCS CeUCHUs KaOCIbHBIX JTMHUN HAIPSHKEHUEM JI0 U BBIIIIC
1000 B BHyTpH3aBOICKOM KaOeIbHOMN CeTH;

B) OIpPEACNAIOTCS TEXHUKO-DKOHOMHMYECKHE IIOKa3aTelld BapuaHTa
(kanmuTaNbHBIE  BJIOXKEHHUS,  OKCIUIyaTallMOHHBIE  pacXoibl,  TOTEpPHU
AIIEKTPOIHEPTUHU, PACXO/I ATTFOMHUHHS).

IIpu nmoacyeTe KanuTaIbHBIX BIOXKEHUW HA CUCTEMY BHYTPHU3aBOJICKOTO
AIEKTPOCHAOKCHHSI YYUTHIBACTCS CTOMMOCTH II€XOBBIX TPaHCPOPMATOPHBIX
MOACTAaHUUN, pacOpeNesIUTEeNbHbIX MyHKTOB HampsbkeHueM Bbime 1000 B,
BHYTPHU3aBOJICKON KabenbHOU cetn (kabeneil HampspbkeHueM a0 u Beime 1000
B, mponoxennsix ot I'TII go nexoB u mexay uexamu). s cpaBHEHHS
BAPDUAHTOB K OKCIUTyaTallAOHHBIM  pacxoJaM  JIOCTaTOYHO  OTHECTH
aMOPTHU3aLIMOHHbIE OTYMCICHHUS OT CTOMMOCTH DJIEKTPOOOOpYHOBaHUS U
CTOMMOCTH MOTEPh AIEKTPOIHEPTUU B AIIEMEHTax CUCTEMBI
BHYTPH3aBOJICKOTO JIEKTPOCHAOKEHHSI. 3aTpaTaMu Ha OOCITYKMBAaHUE MOYKHO
npeHeOpeub, CUUTasi UX NPUMEPHO OJMHAKOBBIMHM [IJII PacCMaTpPUBAEMBIX
BapuaHTOB. JlaHHBIE O TEXHUKO-3KOHOMHMYECKUX IIOKa3aTesix Haubosee
MOJTHO M3JIOKEHBI B pazjene 3.

Ceuenuns kabenbHbIX JMHUH Bbilie 1000 B BoIOMpatoTcst npuOImkeHHo
(6e3 mpoBepKU Ha TEPMHUUECKYIO YCTOMYUBOCTD) MO CJIEIYIOLIUM YCIOBUSIM:
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1) PJKOHOMHYECKas IJIOTHOCTH TOKA;

2) HaUMEHbllIee ceyeHue Kabeneil Mo ycIOBUIO HarpeBa HauOOJbIIUM
pacuyeTHbIM TOKOM B HOpPMajlbHOM pexume; miua TII pacueTHsli TOK
BBIYHCIIIETCSA U3 HOPMAIbHOU MOIIHOCTU TpaHC(HOPMATOPA;

3) HauMeHbIllee ceyeHue Kadesel Mo yCIIOBUIO HAarpeBa IMpu paboTe ¢
IIEPErpy3K0i B ITOCIEaBAPUNHOM PEKUME.

[locneaBapuiinoii Harpy3koil aByxrpancpopmaropuoit ['TIII moxkHO
cuntath 140%HOpManbHOro TOKa TpaHc(opmaTopa, KOMIUIEKTHON LEXOBOU
TII - 130%.

JlomyCTUMBIN TOK 1Jis1 KaOessi, MPOJIOAKEHHOTO B 3eMJI€ WM B BO3JyXe€,
paBHSIETCS:

[ﬂOH =Lrsn k- ky Ky (19)

rie lz4p7 - IIMTENBHBIN TOK B A JIJIs JaHHOTO BUIa KaOes;

ki - mompaBouHBIH KOI(PPHUIMEHT HA TeMIlepaTypy BO3AyXa M 3EMIIH.
Crnenyer ydecTb, 4TO HOPMATHUBHBIC 3HAUCHHUs Temreparypbl 3emin 15°C,
BO31yXa - 25°C, HopMaTHBHas TeMIlepaTypa kw1 kadeneit 65°C nis Bo3ayxa,
65°C - misa kabeneit 6 kB, mponoxeHnHbix B 3emiie, 60°C - s kabeneit 10 kB
B 3emiie. CpeqHerooBas Temiieparypa moussl - 8°C /4/.

ko - mompaBouHbIi KO()(PHUIMEHT HA KOJIMYECTBO pabOTArOIIMX KaOeleH,
NpOJOXKEHHBIX B 3emuie. [l kabOened, MpPONOKEHHBIX OTKPBITO, MPUHSTH
paBHbIM 1.

ks - mompaBouHblli KO3()(UIMEHT HA yAEIBHOE COMPOTHBICHHE 3EMIIH .
[Ipu oTCyTCTBMHM JaHHBIX MpUHUMATH paBHBIM 1. [Ipu mpoknanke kabeneit B
YCIOBUSIX PA3IMYHON cpensl (Hampumep, NpU TPOKIAIKe B 3eMje U B
BO3JyXE) MPUHUMAIOTCS JOMYyCTUMbIE TOKHM I YyYacTKa C XyJIUIUMHU
YCIIOBHSIMU OXJIQXKJIEHUS MpHU JiTuHe ero 6omee 10 m.

JlonmyckaeMasi meperpy3ka kaOeiaed ¢ OyMaXHOW W3OJAIMEH B
MocjieaBapuiHOM pexuMe (1o 6 4acoB B TEUEHHUE 5 CYTOK) paBHSETCS IMpU
MPOKJIAJIKE B 3eMJIe W TpeaBapuTeabHo Harpy3ke (0,6 HOMHHAJIBHOTO TOKA -
Ha 25%, narpyske 0,8 - Ha 20% .

CroumMocTh TOTEpPh AaKTUBHOM OHHEPruM B  TpaHchopmaTopax
ompenenseTcs mo Gpopmysie:

CHT:(AP)O('TO"'APKS"k;’T)'COa (20)

rne APxx 1 APg3 - COOTBETCTBEHHO MOTEPU XOJOCTOrO X0Ja U KOPOTKOTO
3aMBbIKaHUs TpaHcPopmaTopa;

To - BpeMst paboThI TpaHCc(OpMaTOpa MO HAMIPSKEHUEM, YaC/TO;

7 - BpeMsI MAKCUMAaJIbHbIX MOTEPh, YAC/TOI;
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Sp

g - KO3 (HULMEHT 3arpy3ku TpaHcPOpMaTopa 1Mo MaKCUMaJIbHON
H

ky =

MOIIHOCTH (TIpY YCJIOBHH OJHOM KoMIeHcaluu Q);
Co - CTOUMOCTB AJIEKTpOdHEpruu, pyo./kBt-uac.
CtrouMOCTb MOTEPh AKTUBHOM HEPTUU B JIUHUSIX, PYO./TOA:

CHﬂ=3°Ii°VO-l-T°CO°10_3, (21)

rje |p - pacueTHBIN TOK TUHUH, A;
ro - YACIBHOE COMPOTHRICHHE TUHUU, OM/KM;
| - nmHa TUHWT, KM.
Texuudyecknue NaHHbIE TPaHCHOPMATOPOB W JIMHHK TpPHUBEACHBI B /3/,
/5/, /6/. Pe3ynbTathl pacueToB CBOASTCS B Ta0m. 6.1, 6.2, 6.3, 6.4.
BHemHee  3JCKTPOCHAOXKEHUE TPEANPHUATHS — BBITONHICTCS, Kak
IPaBWIIO, TIO PaJHaIbHON CXeME HIIM CXeME IITyOOKOTO BBO/IA.
OpHEHTHPOBOYHO BEIMYMHA HAIMPSHKEHUS MOXKET OBITh OINpejIeicHa U3
BBIpaK€HMUs1, KB:

U=434,/1+16-P,,. , 22)

rae | - AuHa TUHAN, KM,

PaccmarpuBarorcst aBa Omkaux BapuaHTa. s Kaxzaoro wus
paccMaTpUBaEMbIX BapHAHTOB:

a) MPOU3BOJUTCS pacueT Tpex(a3HOro TOKa KOPOTKOTO 3aMbIKAHUS B
JIBYX TOYKax: Ha IIMHAX MOJICTAaHIIUM SHEProcUCTeMbl M Ha muHax 6-10 kB
I['TII  opennpustys. Pe3ynbraThl  pacyera = HCHONB3YHOTCS IS
IPEIBApUTEIHLHOTO BHIOOPA BBIKITIOUATEIICH;

0) BbeIOMpaeTcss ceYeHHWE TMPOBOAA  BO3AYIIHBIX JUHUKA  TI0
HKOHOMHYECKOM 11e7IECO00Pa3HOCTH;

B) BBIOMpAETCSl CeYEHUE MPOBOJA BO3AYIIHBIX JIHHUMA 1O TEXHUYECKUM
YCIIOBUSIM;

I) ONPENENAI0TCS TEXHUKO-d’KOHOMUYECKHE MOKa3aTeIN MUTAIOIINX
nunuid, ['TII (kanuTanbHbIE BIOXKEHUS, SKCILTyaTal[AOHHBIE pACXOAbl, IOTEPH
ANEKTPOIHEPTUHU, PACXO]T ATFOMUHUSA).

DKOHOMMYECKHU 1I€J1eCO00pa3HOe CEYeHUE MPOBOAA OPHUEHTHUPOBOYHO
HaxoJIUTCSI MO SKOHOMHMYECKOW MJIOTHOCTU ToKa. CeudeHue, MOJy4eHHOE B
pe3yabpTaTe pacdeTra Mo SKOHOMHYECKOHN IIOTHOCTH TOKa, OKPYIJISAETCS M0
Ommkaimero 3HaueHWs. boyiee TOYHOE OMNpEeAeIeHHEe HSKOHOMUYECKU
[[EJIeCO00Pa3HOT0  CEYCHHMs]  NMPOU3BOJUTCS  HAa  OCHOBE  TEXHHKO-
SKOHOMUYECKUX PACUETOB B CIEAYIONIEH MOCIIEeI0BATEIIbHOCTHU:
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1) onpenesItoTCA ABa CTAHAAPTHBIX CEYEHUS, OAHO MEHBIIE, a IPyroe
00JbIIe HAWJEHHOTO MO SKOHOMUYECKOW IMJIOTHOCTH TOKA (€CHH MO3BOJISIOT
TEXHUYECKHUE YCIOBHUA);

2) I KaXIOr0 M3 CEYEHUM OIpENEeNsIOTCS €KETrOAHbIE IOTEPH
ANEKTPOIHEPTUH, PACXO]I LIBETHOTO METaJIa B TOJIOBBIE PACUETHBIE 3aTPATHI;

3) cTpoutcsi KpuBas 3arpar B ¢yHkuuu cedenus nposoga 3 = f (F) u
ompenensaeTcss €€ HKCTpeMyM (MUHUMYyM) W B KaueCTBE HSKOHOMUYECKHU
1[eJIeCO00pa3HOro BBHIOMpAETCs] CEUYeHMe, 3aTpaTrhl IJisi KOTOPOro OJM3KHU K
MUHHUMAaJIbHBIM.

IIpy mnoacuere KanmWTaJbHBIX BIJIOKEHUHW HA CHCTEMY BHEIIHETO
AIEKTPOCHAOKEHUS YUUTBIBAETCS CTOMMOCTh BBIKJIFOUATEIIEH,
yCTAaHAaBJIMBAEMBIX B  Hayaje€ JIMHWM, CaMUX  JIMHUWA,  CHJIOBBIX
tpancpopmaropoB I'TII1 1 kOMMyTalIMOHHON anmapaTyphl, yCTaHABIUBAEMON
na [TIII  (Beikdtowarened, OTAenMTENEH, KOPOTKO3aMbIKaTelew U
pa3zbeIMHUTEINEH). DKOHOMMYECKHUE napaMeTpbl o0opyaoBaHUs
COTJIACOBBIBAIOTCS C PYKOBOJIUTEIIEM IPOEKTa U Kadeapoil SKOHOMHUKHU.

IIpy mnoxacuere CTOMMOCTHM MOTEPh AJIEKTPOIHEPTUU YUUTHIBAKOTCS
NOTEepH, BO3HMKAIOUIME B BO3IYIIHBIX JUHUSX M TpaHcopmartopax [TIIL
PesynbTatel pacueTroB cBoasITCS B TabI. 6.5.

Ha ocHOBaHuM pe3ynbTaTOB pacyeToOB, MMPOU3BEACHHBIX JII CUCTEMBI
BHYTPEHHEr0 U BHEIIHETO 3JIEKTPOCHAOKEHUS MPEANPHUSATHS, COCTaBISETCA
uToroBasi  TabJMIa  TEXHUKO-JKOHOMHYECKUX  IOKazaTelied  CUCTEM
ANIEKTPOCHAOKEHUS 3aBojAa B IeJoM (cM. Tabiy. 6.6) W NMpUHHUMAETCS, KAk
HamOoJee paloHaIbHBIN, BAPUAHT CXEMbl, UMEIOIINA HAWITYUYIIUE TEXHUKO-
ASKOHOMHUYECKHE TMoKa3aTenu. Jlanee gaeTcs ONUCAHWE MHPHUHATON CUCTEMBI
AIEKTPOCHAOKEHUS: ONMMCHIBACTCS cXeMa 3JiekTpuueckux coeauHeHuid ['TIIT
(I'PII), KOHCTPYKTHMBHOE BBINOJHEHUE MOACTAHIIMN M PacCHpeieUTEIbHBIX
YCTPOWCTB.

7. BBIBOP CPEJICTB KOMIIEHCALIM PEAKTUBHOM MOIIIHOCTU

Br16op cpencTB KOMITEHCAITMM PEAKTUBHOW MOIIHOCTH MPOU3BOIAUTCS
0 METOJUKE, PACCMOTPEeHHOM B /13/.
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Tabnuua 5.1 - BeiOop ceueHunii kaOeabHBIX JIMHUNA BHYTPU3aBOJICKOU CETU

Ba- | Homep | Hasna- | Kosi- | Pacuernas Harpyska Hmuna | Cnoco0 | [Tompas. Mapka n | Jlonyctumasi Harpys3-
pU- | IMHUU | YEHUE | BO Ha OJIMH Kabemb, A JIMHUH, | IPOK- KO3 UIUEHT CEUYEHUE | Ka Ha OJUH Kabenb, A
POK-
aHT TuHUM | kabe- | B HOp- B I10CJIEaBa- | KM JanKku | Jajaku Kabene Kabenell | B HOp- B [10CJICaBa-
Jleit MaJbHOM | pUHHOM ky ks MQJIBHOM | pUHHOM
pexuMe | pexxume peXHUME peXHME
1 2 3 4 S) 6 7 8 9 10 11 12 13
Ta6J11/111a 52 - OHpe,HeJICHI/IC KallUTAJIbHBIX 3aTpAaT U paCX0OJa IBCTHOI'O MCTAJlJIa HA CXCMY BHYTPCHHCTO
C-)JIGKTpOCHa6>K€HI/I}I
KabOenbrHBIECE NTHHHUH BbICOKOBOJIBTHBIE anmapaThbl TpancdhopmaTopbl
No| Hau- | Mapka, | Jnu- | Bec g Croum. Kanut. | Pac- Tun | Kos- | Ctou- | Kanut. | Tun | Kon- | Crou- | Kamnur.
Me- | Koi-BO | Ha (onuu 1 kM nu- | BIOXeE- | XOJ BO, | MOCTbH | 3aTpa- BO, | MocThb | 3aTpa-
HO- | W ceue- |nu- | Ka- HUU HUS BET- HIT. | anma- | Thl HA mT. | TpaHc- | Tel K7,
Ba- HUE Huu | 6enw), | (oguH Ky, HOTO parta, | amma- dbopma- | ThIC.p.
Hue | mpoBo- | |, km | T/km Kabenp), | TBIC.p. | Me- TBIC.p. | paThl TOpa,
Tu- | JOB ThIC.p./ Tai- Kz, TBIC.p.
HUU KM ma G, TBIC.].
T
112 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Tabnuna 5.3 - OnpeneneHue IKCIUTYyaTAITMOHHBIX PACXOJIOB M TIOTEPh DJIEKTPOIHEPTUH B JIMHUSX BHYTPU3ABOJICKON CETH

JJuuaumn Brikirouarenn
Ne | Hamme- | Mapka, | Pac- - | Co , , | or, |APyr, | AWy | Cany | Ku, Can, | Kz, ©, Cus
/it | HoBa- KOJI-BO | 4UeT- Ha kom./ |wac | % kBt TBIC. TBIC. TEHIC. TEIC. TEIC. % TBIC.
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HUE U cede- | HBIA - | kBTy kBtu | pyo./ |pyb./ |pyb. |pyo. pyo./
JIMHUHU | HUE TOK lp, HUH ron rona rona
Kabems | A I, xm
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Tabnuua 5.4 - Onpeaenenue 3KCIUTyaTallMOHHBIX PacX00B U NOTEPh JIEKTPOIHEPTHH B TpaHCchopmaTopax

Ne |Kom-Bom |McxXxonmHBIE OJaHHEBE Pacuernnie mannbre

n/rt | momHOCT | Sp, APxy, | APx3, | Co, To, T, or, Ky, APy, AW 7, Cur, Cur, ks
b kB-A | xBr kBT kom./ | gac Jac % TBIC. kBT TBIC. tIC.p./ | THIC.p./
TpaHc- kBT pyo. kBr-u TOJT TOJT
dhopmatop
0B

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

B tabnuiie npuHATH cleayomue 0003HaueHNS

F - ceuenue npoBoga; |p - pacdyeTHbI TOK TUHUU; I - YAETBHOE aKTUBHOE CONPOTHUBIICHUE MTPOBOJIA; J - BEC OJHOTO

KWJIOMETpa altoMUHUSA 1TpoBoaa; C - cTouMOoCTh | KM nuHUM; @ - % aMOpTU3alMOHHBIX OTUnCiIeHn; Cop - CTOUMOCTD

AIIEKTPOIHEPTUU; 7 - BpEMS MaKCUMAJbHBIX IOTEPh; APy - moTepu akTUBHOM MoiHoCcTH B nHun; AW,7 - motepu

sHepruu B quHUM; (7 - CTOUMOCTB ToTeph dHepruu;  Cy7 - CTOUMOCTh aMOPTH3AIMOHHBIX oTyuciieHuit; Coy -

sKcrTyataninoHHbie pacxoasl, Coy = Crr + Cyr; Ky - cTOUMOCTB M, Py - HOpMaTUBHBINA KOY()PUITUEHT

3 PEeKTUBHOCTH KaMMTAIBHBIX BlokeHnit, Py = 0,120; 35 - 3aTtparel Ha quHut0; G - Bec amomuaus /4/, /10/.
Tabnuna 5.6 - Itoru cpaBHeHHs] BAPHAHTOB CUCTEMBI DJIEKTPOCHAOKEHNUS

[Ipumeuanue. B xauecTBe mpumMepa B TaOJIMIIE YKa3aHBI BCEBO3MOKHBIC HAIIPSKEHUS CHCTEM BHEIIHETO U BHYTPEHHETO
AJIEKTPOCHAOKEHHUS.
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7. AHAJIN3 YPOBHEU HAIIPSIKEHWS B CUCTEME
OJIEKTPOCHABKXEHUMSA ITPEAITPUATUA

Lenbto ananu3a ypoBHE HaANPSXKEHUS SIBISIETCS:

a) ompelereHue HEOOXOAMMOCTH NPUMEHEHHUS CPEJCTB PEryJupOBAHUS
HaIPSHKCHUS;

0) BBIOOp CpENICTB PETYIUPOBAHUS HAMPSHKCHUS, MECT UX YCTaHOBKU U
TpeOyeMoro auamna3zoHa peryjaupoBaHus HAMPSKEHUS;

B) ornpeeneHue HOMEPOB PEryJIMPOBOYHBIX OTBETBJICHUN
TpaHchOpMaToOpoB ¢ nepektoueHuem 6e3 Bo3oyxaenus ([16B).

Hcxonnbie MonoxeHus: Mpy aHaJlM3e YPOBHEH HANPSKEHUSI.

1. AHanu3 peXMMa HampsHKEHUN BeAeTCsl OJHOBPEMEHHO i BCel
pacnpenenuTeNbHON CeTH.

2. Bce yyacTku ceTH v Bce Harpy3Ku MpeanoiaraloTcsi CAMMETPUYHBIMU U
JIMHEWHBIMU.

3. PaccmatpuBaroTcs 1Ba mapajiebHBIX PEeXUMA: PeKUM HAaUOOJBIINX U
PEKMM HAMMEHBIIIMX Harpy3o0K.

B kaudecTBe kpuTepHs MPaBUILHOCTH PEIICHHS BOIPOCOB PETYIUPOBAHUS
HANPSDKEHUS] IPUHUMAETCSI YCIIOBHE:

ViV 2Vl (23)

T.€. OTKJIOHEHHUSI HANPSHKEHUS U1 BCEX MPUEMHHKOB 3JIEKTPUUECKON SHEPIHH,
IPUCOEIUHEHHBIX K PACCMAaTPUBAEMON CETH, HE JOJKHBI BBIXOJUTH 3a MPEAEIbI
TEXHUYECKU JOMYCTUMBIX 3HAUECHUI.

B cBs3u ¢ Tem, 4ro B KypcoBOM IipoekTe IexoBbie cetu 0,4 kB He
paccMaTpUBalOTCA, MPU PEIIEHUHU TAHHOTO BOIMPOCA MPEAJIaraeTcs CYUTaTh, YTO
YPOBHHM HANpsOKEHUST Ha 3axkumax mnpueMHUKoB 0,4 kB COOTBETCTBYIOT
tpeboBanusam ['OCT 13109-97, ecnu OTKIIOYEHUS  HAOPSDKEHHUS  OT
HOMUHAJIBHOTO HampspkeHust ceth Ha muHax 0,4 kB 1exoBbIX MNOJCTaHIMI
MU3MEHAIOTCS B Mpeieiax:

+4 - +6% B pexxuMe MakCUMalbHbIX HArPY30K;

+1 - +5% B pexxuMe MUHUMAIIbHBIX Harpy30K.

Harpy3ku 1exoBbIX TMOJACTAHIMA W TPUEMHUKOB BJIEKTPOIHEPTUH
HanpspkeHnem  Beime 1000 B B pexxnme MaKCUMAaIIBHBIX — HAarpy3okK
COOTBETCTBYIOT PACUETHBIM HArpy3kam, ONpPEAeICHHbIM B pa3jesie 2 KypcoBOIro
MPOEKTA.

Harpy3k B MHUHHMAaTbHOM pEXUME OINPEACISIIOTCS TPUOIMKEHHO,
UCXOJIS U3 CIETYIOIINX COOOPaKEHUH:

1) nasi TMOACTAaHUMK 1E€XOB, padOTalOIIMX B TPU CMEHBI, AKTUBHBIC
HAarpy3ku HpUHUMAKOTCA paBHbIMA 80% CpeaHEroJoBBIX AKTUBHBIX, a
peakTuBHbBIE - 90% CpeaHEroqOBbIX PEAKTUBHBIX HAIPY30K MMOICTAHIUNT;
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2) 1J1s1 MOACTAHLIMM 11€X0B, pabOTaIOIUX B JBE CMEHBI, MPEAIoaraercs,
YTO BCS Harpys3ka JBYXTpaHC(OPMATOPHOW MOACTAHIIMM B HOYHOE BpEMs
MEepPeBOAUTCA Ha OAMH W3 TPAaHCPOPMATOPOB, U €ro 3arpy3ka B 3TOT HEPHUOL]
COCTaBJISIET MO aKTUBHOM MOIIHOCTH 20% OT pacyeTHOW aKTUBHOW HAarpyskH, a
peakTuBHOM - 30% OT pacueTHOW pEaKTUBHOM HArpy3KH IMOJACTAHLINM;

3) Ha TmpeanpusTUH, paldoTarolleM B JBE CMEHBI, BCE NOTpeOUTenu
HanpspkenueMm Beie 1000 B (kpome KOMIPECCOPHBIX M HACOCHBIX) B HOUHOE
BpeMsl OTKJIIOYAIOTCS, Harpy3Ka KOMIIPECCOPHBIX M HACOCHBIX YMEHbILIAETCS Ha
50%;

4) Ha TOpeNnpuATHSX, paboTalmMX B TPU CMEHBI, Harpyska
noTpeOuTenel BbIIIE
1000 B ymenpmaercsa Ha 10% 1o cpaBHEHUIO ¢ paCYETHOM.

[Ipu BBIOOpE CMOCOOOB PETYIUPOBAHUS HANPSKEHUS B DJICKTPUUYECKUX
CEeTSIX MPENPHUATHS B MIEPBYIO OUYEpE/lb 11eJ1ecCO00pa3HO pacCcMaTpUBaTh BapUaHT
ycranoBku Ha ['TIII tpanchopmartopoB ¢ PIIH u tpanchopmartopor IIbB B
LEXOBBIX MOJACTAHLUIX. B cilydae, eciii perylrMpoBaHUs HANPSHKEHUS HA IIUHAX
I'TIIT (T'PIT) oxaxkeTcs HEIOCTATOYHO, CJEAYET PACCMOTPETh BO3MOXKHOCTH
peryJIMpOBaHusl  HAIPSDKEHUS  HA  OTXOMSIIUMX  JIMHUAX, COBMECTHOE
pPEryIHpOBaHUE U APYTHUE CIIOCOOHI.

PacueT npou3BoaAUTCS B CIEAYIOLIEN OCIEN0BATEIBHOCTH.

1. OnpenensiroTcs pacuyeTHbIe Harpy3ku DJIEMEHTOB ceTu
(TpanchopmaTopoB, JUHUIN) UISI PEKUMOB MaKCUMAIbHBIX W MHHHMAJIbHBIX
Harpy3ox.

2. OnpenensioTcss NOTEPU  HANPSIKEHUS B DJIEMEHTaX CEeTH A
paccMaTpUBAEMBIX PEKHUMOB 10 BBIPAKEHUIO, KB:
PR+ OX
AU =—5— 24)

H

WJIM €70 aHAJIOTaM.

3. Pesynbrater pacueroB s ['TII cBogsTest B TabGmuity 8.1, mi1s 11eXOBBIX
TII - B Tabmuiy 8.2 (TOCHEmHSS COCTaBIseTCA IS OnvbKaidiied u Haumbolee
ynaneHHoi moncranuuu), rpader 1-3. [lpousBomuTcs aHanmu3 pe3ynbTaToB U
JI€JIaeTCs BBIBOJI O COOTBETCTBUH HANIPSKEHUS HA3BAaHHBIM MPEAEIIaM.

4. Ha ocHOBaHMM aHalM3a BeIOMpaeTcs nojoxkeHue perynaropa PITH na
I'TIIT B pexxnMe MakCUMaJIbHBIX 1 MUHAMAJIbHBIX HAIPY30K, & TAKKE MOJIOKEHUE
perymstopa II6B na nexoBoit TII. Ilocnegnee AOMKHO OBITH OJIMHAKOBO TPH
MaKCUMyM€ ¥ MUHUMYM€ Harpy3ok. Pe3ynbratel 3aHOCSATCS B rpadsl 1-5 Tabmuig
8.1m8.2.

Hanpumep, ans npeanpuaTusi, moaydarouero 3J1eKTpodHepruto mno JIOII
35 kB npu HanpsikeHUM BHYTpEeHHETO 3iekTpocHaOxeHus 10 kB ¢ nepenaueit
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Mo KaOelbHBIM JIMHUSM B pe3yJlbTaTe€ pPACUETOB MOJIYYWIOCh, 4YTO 0e€3
peryiupoBaHus ypoBHeW HanpspbkeHus Ha ['TIII He BbIXOAAT 3a HOpMY, a Ha
MOJACTaHIMU - He cooTBeTCcTBYIOT eil. [IpumenuB PIIH nHa Tpancdopmatopax
['TIIT, obecnieurBaeM COOITIOICHUE HYKHBIX HANPsDKEHUH (cM. Tabmuiy 7.1).
Tabnuua 7.1 - Ilorepu Hanpsxenus 1i1s 1exoBoit TII

HaumenoBanue [loTepu HanpsxeHus, %

DnemeHTa 0e3 peryJIupoBaHHMsI C peryJUpPOBaHUEM
MaKCHMaJlb | MUHUMaJIb | MaKCUMaJlb | MUHUMAJTh
HArpy3KH | Harpy3KW | HATPpYy3KW | HAarpy3KH

[uuer ['TINT 0 +5 +5 +1,65

KJI- 10 kB -3 -1,5 -3 -1,5

Tpancdhopmartop

LIEXOBOM

IIOCTAaHIINHU +5 +5 +5 +5

a) KOHCTPYKTUBHas | -3 -1,5 -3 -1,5

HaJ10aBKa 0 0 0 0

0) moTepu HaIPSKEHUS

B) HajOaBka E (I1bB)

Htoro na mumuax 0,4 kB | -1 +7 +4 +4,65

8. PACUET TOKA KOPOTKOI'O 3AMbBIKAHA,
BBIBOP AINITAPATYPbLI 1 TOKOBEAYIINX YACTEN

BriOupaempie MO yCIOBHSIM HOPMAJIBHOTO PEXHUMa KOMMYTAI[MOHHBIE

anmnapaTbl, TOKOBEIYIIME YaCTH, H30JATOPbl CXEMbI 3JIEKTPOCHAOXKEHUS JIs
MOBBIIIEHUSI HAJEKHOCTU JIOJDKHBI MPOBEPATHCS HAa JUHAMHYECKYI0 H
TEPMUYECKYIO YCTOMYMBOCTH OT JEWUCTBUS TOKOB KOPOTKOTO 3aMBIKAHUS,
KOTOpPbIE MOTYT BO3HUKHYTbH B aBaPUITHBIX PEKUMAX.

Pacuer TOKOB K.3. clielyeT HAUMHATh C COCTABJICHHUS] PACUETHON CXEMBbI,
UCXONlSI M3 HOPMaJIbHOTO pexuma paboThl paccMaTPUBAEMON  CXEMBI
ANEKTPOCHAOKECHHS, HE CUUTAsACh C KPATKOBPEMEHHBIMH BUIOM3MCHCHUSIMHU
cxembl. bonee mutenbHbIe BUJOM3MEHEHUSI CXEMbI IOJKHBI yUUTHIBAThCS. Tak,
HarpuMep, MpU pacyeTe TOKOB K.3. Ha MOJICTAHIMAX C JBYMS CEKUUSMH IIHH
JOJDKEH  yUWUTHIBATbCS  pPEXKUM  pabOThl  00€MX CEeKIMM OT  OJHOrO
TpaHcopMaropa wWiIM BBOJA C Y4YE€TOM TOJANMHUTKA MeECTa K.3. OT BCEX
JBUTATEJIEH, MOJKIIOUEHHBIX K 00euM cekuusam muH. [lognurka Mecra K.3. Ha
ctopoHe 6-10 kB yuuThIBaeTCs OT BCEX CHHXPOHHBIX T'€HEPATOPOB U
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KOMIIEHCAaTOPOB, & TAaK)X€ CHHXPOHHBIX M ACUHXPOHHBIX JJIEKTPOJBHUIATENIECH
MormHocThio 100 kBT u Gonee, eciu 3T 3JEKTPOABUTATENN HE OTIEIEHBI OT
TOUYKH K.3. PEAKTOPaMHU U CUIIOBBIMU TPaHCHOPMATOPAMH.

PacueTHass cxema mody4yaeTcsi W3 CXEMbl 3JEKTPOCHAOXKEHUS IyTeM
UCKJIIOUEHUSI U3 TOCIIeHEN TeX JIMHUW U MOJACTAHLUN, MO KOTOPhIM HE OyayT
MpOTEeKaTh TOKH OT MCTOYHMKA MUTAaHUS K BbIOpaHHBIM TOukaMm K.3. Ha
pacyeTHOM cXeMe HaJlo yKa3aThb OCHOBHbBIE MapaMeTphbl 000pyAOBaHMs, KOTOPhIE
noTpedyroTcs ISl MOCHENYIONIero pacyera (HOMHUHAJIbHbIE MOIIHOCTH U
HANpsDKEHUs] KOPOTKOTO 3aMbIKaHUS TPAaHC(POPMATOPOB, IJIWHBI W CEUYECHHUS
JIUHUM, UX yJIeTbHbIE PEAKTUBHBIE U AKTUBHBIE CONMPOTHUBICHUS U T.JA.). TOUKH
pacyera K.3. JIOJDKHBI ObITh HAMEUEHbI Ha BCEX HAIPSKEHUSX CXEMbl B MECTax
HauOOJBIINX 3HAYEHUI TOKOB: Ha MEepBUYHON cTopoHe TpaHncopmartopon I'TII,
Ha cOopHbIX muHax 6-10 kB, Ha muMHax pacrpeaenuTeIbHBIX YCTPOHUCTB MPH
HAJIMYUU TOAMHUTKU OT OJIMKaWIINX BBICOKOBOJIBTHBIX JJIEKTPOJABHUTaTENeH, Ha
NEPBUYHOM W  BTOPUYHOM  CTOpOHE  HambOJiee  MOIIHBIX  EXOBBIX
TpaHC(HOPMATOPOB, MOKIFOYECHHBIX KOPOTKOHN JTMHUEH.

JIns KaXK10M M3 HAMEUYEHHBIX TOUYEK K.3. COCTaBIIIETCS CXEMA 3aMEILCHUS.
B cxeme 3amenieHuss y4YMTBIBAIOTCS BCE COIPOTUBIICHMS DJIEMEHTOB LEIIH.
ConpoTuBneHus: pEKOMEHAYETCS BBIPAKATh B OTHOCUTEIIBHBIX €IMHHIIAX.

Ilocne ToOro, kak cxema 3aMELIECHHUs COCTAaBJIECHA, €€ CIEAYyeT IIyTeM
[I0CJIeI0BATENIbHBIX MpeoOpa30oBaHUM yNPOCTUTh U MPHUBECTU K YAOOHOMY IS
pacuera Buny. Ilocne ynpomieHus CXeMbl OIPEACISETCS CyMMapHOE
OTHOCHUTEJIBHOE PE3YIIBbTUPYIOLLEE CONPOTUBICHUE CXEMBI 10 TOUYKH K.3.

AKTHBHOE CyMMapHO€ COINPOTHUBIICHHE LIENH K.3. YUUTBIBAETCS, €CIU €0
BenMMuuHa Oosbiie 1/3 cymMMapHOrO MHIYKTHBHOTO CONPOTHUBIIEHUS TOH XKe
nenu. Jlamee onpenessrOTCA  CIEAYIOIIHE BEIUYUHBI TOKOB KOPOTKOI'O
3aMBbIKaHHUS:

n

I/ no - HaYallbHOE 3HAYCHUE TNEPUOJMYECKOM Clararmme TokKa K.3.
(Ha4YaJIbHBIN CBEPXIEPEXOIHBIN TOK K.3.);

ly - YIapHBIH TOK K.3., HCOOXOIUMBIN JJIS MPOBEPKHU 3JIEMCHTOB CETH Ha
JTUHAMUYECKYIO YCTOMYUBOCTD;

ly - Haumbonblee ACHCTBYyIOIEE 3HAYCHHE IIOJHOTO TOKa K.3.,
HEOOXOaUMOE Il TPOBEPKH DJICKTPHUCCKUX arlapaToB Ha JUHAMHAYECKYIO
YCTOWYHMBOCTb;

lo,2 - 3Hauenue g t = 0,2 ¢, He0OX0AUMOE ISl MPOBEPKHU BHIKIIFOUATEIEH
MO OTKJII0Ya€EMOMY UMH TOKY;

l.. - meicTByrOIIEE 3HAUEHNE YCTAHOBUBIIIETOCSA TOKA K.3., IPUMEHIEMOTO
JJI TPOBEPKU TEPMUUECKON YCTOMUYUBOCTH 3JIEMEHTOB CETH;

So2 - mommHOCTh K.3. miusa t = 0,2 c, HeoOXomammas ISl TPOBEPKHU
BBIKJTFOYATEJICH TT0 OTKJII0YAEMOW UMH MOIIHOCTH.
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Pe3ynbTathl pacueToB peKOMEHyeTCsl CBeCTH B Tabuiry 8.1.

Tabnuia 8.1

n

I

no

iy

ly

o

lo2, Sop2

Bce  anmemeHTBI  cXeMBI  DJIEKTPOCHAOKEHMsI  BBIOMPAIOTCA 1O
HOMUHAJBHBIM HANPSDKCHUSIM U TOKY C 00S3aTeIbHOW MPOBEPKOM TIO
YCTOMYMBOCTU K TOKaM KOPOTKOTO 3aMbIKAHUSI IYTEM COIMOCTAaBJICHUS
TEXHUYECKUX JIAHHBIX BBIOMPAEMBIX DJIEMEHTOB C MOJYYCHHBIMH DPACUECTHBIMH
3HAYEHUSIMU TOKOB K.3. IIpm HCHONB30BaHUM B  pacHpeieauTebHbIX
YCTPOMCTBAX KOMIUIEKTHBIX SYEEK PEKOMEHAYETCS CpPaBHUBATh TEXHUYECKHE
JAHHBIE YCTAHOBJIEHHOM B STYEHKE aIlllapaTypbl WU MapaMeTPbl CAMOM STYEUKH C
pacyeTHbIMU 3HAYEHUSIMU TOKOB K.3. B KypcOBOM MpOEKTE€ B 3aBUCHUMOCTH OT
OPUHITOW  CXEMBI  DJIEKTPOCHAOKEHHsSI  BBIOMpAIOTCS  pa3beIUHUTENH,
OTJEIUTENIM, KOPOTKO3aMBIKATEIM HAa MEPBUYHON CTOpPOHE TpaHCHOPMATOPOB
['TITI, macngHbIE BBIKJIIOYATENM, BBIKIIOYATEN HArpPy3KH pPaCIpPEICIUTEIbHBIX
YCTPOMCTB, CEKLIMOHHBIE BBIKIIOUATEIN, a TAKXKE BBOJAHBIE U CEKIMOHHBIC
aBTOMAaTUYECKHE BO3IYIIHbIE BbIKIOYaTeNnn HampsokeHueM 0,4 kB 1exoBbix
TpaHcopMaTOpHbIX TonacTaHiMid. Crleayer TMOMHUTh, YTO BBOAHBIE W
CEKIIMOHHBIE BBIKIIIOYATEIN HA HU3KOM CTOpOHE ABYXTpaHC(HOPMATOPHOM
MOJICTAHIINA BBIOMPAIOTCS, MCXONA W3 YCJIOBUN PAabOTHI B MOCII€aBApPUHHOM
peXuMe TpH THUTaHUM O0eWX CeKUMA OT OJHOro TpaHcdopmaTopa,
paboTaloIIEro B YCIOBHSIX MEPETPY3KHU.

[Ipu BBIOOpE ammapaTypbl OJDKHBI YYHUTHIBATHCS YCJOBHS CpEIbl, B
KOTOpO# paboTaeT ammapar: BIQKHOCTh, HAMYHE BPEIHBIX VIS M3OJSALUUA U
TOKOBEAYIIMX YacCTEW IMapoB, Ta30B U T.[d., @ TAKKE TEXHHUKO-DKOHOMHUYECKAs
11e71eC000pa3HOCTb.

Br160p M3015STOPOB M MIMH paclpeAeTUTeIbHBIX yCTPocTB 6-10 kB npu
yenoBusix K3 mpousBoauTs HeuenecooOpasHo. JlocTaTouHo, 3a4aBIIMCh THUIIOM
KPY, mnpoBepuTh €ro mo ycloBUSM K.3., ITIOCKOJBKY BCE€ COCTaBJISIIOIIUE
3JIEMEHTHI COOTBETCTBYIOT IPUBEICHHBIM ITapaMeTpaM.

JIns mpoBepKM TMOJMYyYECHHBIX 3HAYEHWW TokKa K.3. Ha ctopone 0,4 kB
1exoBbix TII MOXHO MCMOIB30BaTh HOMOTPAMMBL.




24

9. PACYUET 3A3EMJIEHUA

C nenbto obecrnieueHus O€30MACHOCTU JIIOJIEH MO YCJIOBHSIM PEXUMOB
paboThl ceTeM, 3aluThl JJIEKTPOOOOPYAOBAaHUS OT TPO3OBBIX M JIPYTHUX
MepEHaNpPsDKeHU B 3JIeKTpoycTaHOBKaX 10 U Beime 1000 B 1oKHBI OBITH
COOPYXEHBl  3a3eMJIAIOIIME  YCTpPOMCTBAa M 3a3eMJIEHbl  Kopmyca
anekTpoobopynoBanuss . OJHO M TO K€ 3a3eMIISIONIEE YCTPOMCTBO Ha
MOJICTAHIIMU BBITIONHSAET pa3auyHble (QYHKIUHU, SBISSCH U 3alIUTHBIM, H
pabouuM, M TPO303ALIUTHBIM. 3a3eMISIIOIIME YCTPOMCTBA MOJCTaHIUI
HOPMHUPYIOTCSI TI0 BEJIMYMHE COMPOTHUBIICHUS, PACTEKAHUIO TOKA 3a3€MJIUTEJNS.
Huxe npuBoasTCS HOPMBI Ha 3a3eMJIEHHE 3JIEKTPOYCTaHOBOK, OM:

- anekTpoyctaHoBku 10 1000 B ¢ M301MpOBaHHOM U TIIYyX03a3€MJICHHOMN
HEUTpaneio - 4;

- anekTpoyctaHoBku Oosnee 1000 B ¢ GonbliuMu TOKaMH 3aMbIKaHUS Ha
semutio (I3 < 500 A) - 0,5;

- anekTpoyctaHoBku Bbilie 1000 B ¢ manpiMu TOKamMu 3aMbIKaHUS Ha
3emitio (13 <500 A) - 250/15;

- TO K€, HO 3a3€MJISIOLIEE YCTPOMCTBO HMCIOJIB3YETCSI OJHOBPEMEHHO U
s yeranoBok 1o 1000 B - 125/15.

B ycTaHoBKkax ¢ MajabIMU TOKaMU 3aMbIKaHUS Ha 3eMIIIO BEIUYHMHBI 250 1
125 sBasitoTCs HAWOOJBIIUMHU AOMYCTUMBIMU HAIPSKEHUSIMUA TPUKOCHOBEHMS.
I3 - pacyeTHBIN TOK 3aMbIKaHMSI HAa 3€MJIIO, KOTOPBIA B YCTAaHOBKAaX, paOOTAIOIINX
B pEXUME C W30JUPOBAHHONM HEUTpalblO, SBIAETCS EMKOCTHBIM TOKOM
oHO(A3HOTO 3aMBIKAHMSI HA 3€MIII0 W ONpENeNsieTcs TMPUOIIKEHHO U3
BBIpaXXECHUS, A

]3 — U—Z[{AE , 13 — M ,
10 350

rae U - nuHeitHoe HanpsiKeHue ceTu, kB;

lxa5 , lozr - nmwHA 2MEKpUYECKH CBSI3aHHBIX MEXIy COOOW JMHHNA -
Ka0eJIbHBIX U BO3YIIHBIX COOTBETCTBEHHO, KM.

B KypcoBoM mpoekTe clieAyeT pacCuuTaTh OTACIIBHBIA HMCKYCCTBEHHBIN
3a3eMJIMTEIIb WJIM MCKYCCTBEHHBIN 3a3eMJINTENb B JOMOJHEHHE K €CTCCTBCHHBIM
3a3eMJIMTEIISIM, €CJIM COMPOTHBIICHUE PACTEKAHMIO MOCIICIHUX HE COOTBETCTBYET
HOpPMaM.

ITo pe3ynbTaTam pacyeTa B MOSCHHUTEIBHOM 3alMCKE MPUBOIUTCS SCKH3
3a3¢MJISIOIIETO  YCTPOMCTBA, BBIMOJIHCHHBIH HA IUIaHE MOACTAHIIUK WM
pacnpeeIuTeIbHOIO YCTPOHCTRA.
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I[MPUJIOXXEHME 1

Tab6muma I11 - Tumnbl npUMEHIeMbIX CBETUJIBHUKOB U BBICOTA TMOJIBECA

IIpousBoacteo | OcBemienHocts | Bung UC | BeicoTa XapakTepHble
oI~
JUI JIH Beca, M CBETUIILHUKHU
1 2 3 4 5 6
1. JIuTeinbie 150- - JPJI 8-20 CI21PJI
3aBoabl U 1iexa | 300 JIPU PCIIOS,
JIHaT XCII01, YITIJPJI
2. 300- - JII, 6-8 JI, JICTI02, JICIT13
Mexannueckue | 500 JPJI 12-18 PCII18, CI2JIPJI,
u J1PU1 I'CII18
UHCTPYMEHTAI
bHEIC 1IeXa
3. Coopounsie | 200- - JUI 3,6-12 JI, JICTIO2,
nexa (B 500 JICII06, JICII13
3aBHCUMOCTHU JPJI 6-10 VIIJIJIPJI
OT rabapuToB AP Y BBIIIIE PCIIOS
U3J1CITHS) JAHaT I'CII18, XCCII-14
4. 300 20 JIH 4 B3I', B4A, H4b
I"anpBaHnYeCK JUIT 6 I1IBJIM, HOI'JI
ue mexa JPJI 10 VIIJIJIPJI
5. 150- 100 JIH 4 B3I', B4A, H4b
OxkpacoydHbie 200 JUIT 6-8 HOI'JI, T1IBJII,
nexa JIPJI 8-20 IIBJIIT
I PJI, PCIT11
6. Cxiangpl 50-75 |[20-30 |JIH 4
JIUI 4-6 JICII13, JICII02
JIPJI 8 C35/1PJ1
JIHaT XCCIIO1
7. lapaxu 100- |75 JIH 4-6 [1ICX, HCIIO1
150 JIUI 6-8 I1BJIM, T1BJIII,
JICTIO2
8. Jlemo snek- | 100- 75 JIH 4-6 HCII01
TpOKap 150 JUI 6-8 JICTIO2
9. IIpokatasie | 200 - JIPJI 12-20 PCII 13
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nexa

10. 150 JIUI 6-8 JICTIO02, JICIT13
MariuHHbIe JPJI 12-18 PCII13, PCIIO5
3aJIbI JIPU I'CIT10, I'CIT14
HaCOCHBIX,
KOMIIPECCOPHBI
X
11. 150- JIUI 8-10 I1BJIM, JIJ, JICII13
Onektpomamu | 200 JPJI 12-18 PCII11, PCII12
HOCTPOUTEIBH JAPU I'CII10, T'CIT114
oe
TPOU3BOJICTBO
12. 150 JIUI 6-8 I1BJIM
JleconmnbHOE JPJI 6-18 PCII11, PCII12
ITPOM3BOJICTBO J1P1 I'CII10, I'CII114
13. Cronsapuoe | 200 JIUT 6-8 I1BJIM, TIBJIII,
IPOU3BOJCTBO JPJI 6-12 [1BJI1
JP1 PCII11, PCII12
I'CII14
14. 300 JIJI 6-8 I1BJIM, T1BJIII,
MebenbpHOoE JPJI 6-12 I1BJI1
IIPOU3BOJICTBO JIPU PCII11, PCII12
I'CIT14
15. 350- JIUI 5-6 IIBJIII, I1B11,
TexkctunpHoe | 750 JIBII02
MIPOU3BOJICTBO JIBI104, JIBII31
(TpsiauIbHbBIE,
TKaI[KHE)
16. 400- JIUI 4 JIBI104
Tpukoraxnas | 750
MTPOMBIIIIJICHHO
CTh
17. llIBetiHas 600 JIUI 4 JIBI104
ITPOMBIIIIIICH
HOCTh
18. 200 JIUI 5-6 JI, JICII102, JICIT13
CBapouHbie JPJI 9-15 PCIIO05, PCIIOS,
YYaCTKH JAPA1 PCII18

I'CIT10, I'CIT18




[Ipunoxenue 2
[Tpombinnennspiit 00beKTNe
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[IpomeineHHbI 00beKT moirydaeT DCH OT rmaBHOM HOHU3UTEILHOM
noacranuuu (I'TIIT). Paccrosaue ot I'TIII mo mexomoit TII — 0,9 kM, a oT
sueprocuctemsl (JCH) go I'TIIT — 14 kM. Hanpsixkenne na I'TIIT — 6 u 10 xB.

TII gomkHA OBITH pa3MelleHa Ha TEPPUTOPUU 00BEKTa

KommaectBo paboumx cmen — 2. IlorpeOurenn mexa mmeroT 2 B 3
kateropuio HajgexxHoctd DCH. I'pyHT B paiioHe 00BEKTa — YEpHO3EM C
temiepatyport +20 °C. Kapkac 31anus 1iexa CMOHTHPOBaH U3 0JIOKOB-CEKIUI
JUTMHOU 6 M Ka K IbIi.

Pazmepnr nexa AxBxH=48x28x9m. BcnoMorarenbHble ITOMEIICHUS
IBYXdTa)KHbIE BEICOTOU 4 M. [lepeuenb 000pymoBaHus 00bEKTa JaH B TaOJIHIIE.

MoiHOCTs,  3JeKTponorpeOinenus  (P-,) yka3aHa Il OJIHOTO
AJIEKTPONPUEMHUKA.

PacnonoskeHne 0OCHOBHOTO 000pY/I0BaHUs MOKA3aHO Ha IUJIaHE .
Ne 311- Bapuant Koag-uT [Ipumeuanue
npueMHuka | Pyct, kBT WCIL., CIIpOCa,
Ha IUIaHe 1 2 3 MOIITHOCTH
1,2 95 48 30 0,6\0,7\0,8
3,4,5 14 10 12 0,2\0,6\0,6 [1B=40%
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6,7,8 10 12 6 0,14\0,16\0,5
9,10,11 20 15 10 0,17\0,25\0,65
12,13,14 5 4 6 0,17\0,25\0,65
15,16,17 1,5 3 2,5 0,14\0,16\0,5 | 1-da3usie
18,19 3,4 3,2 2,2 0,14\0,16\0,5 | 1-da3usie
20 - 25 12 9 6 0,17\0,25\0,65
26,27 17,2 8,5 10,5 0,17\0,25\0,65
28 — 30 4.5 12,5 17,5 0,17\0,25\0,65
31-34 7,5 9,5 8,5 0,17\0,25\0,65
35-37 4 11,5 7,5 0,17\0,25\0,65
38,39 30 25 20 0,1\0,2\0,5 I[1B=60%
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Ha Teppuropuy IpOMBIIUIEHHOIO O0BEKTa MPEAYCMOTPEHBI HOMEIICHHUS
s rexoBod TII, BEeHTHUIATOPHOMN, MHCTPYMEHTAILHOM, NI OBITOBBIX HYXKI
IIp. IPOMBIIIEHHBIN 00BEKT IUTAETCA OT MOACTAaHIMM riTyookoro Beoja (I1I'B).
Paccrostane ot III'B mo mexosoit TIT — 0,5 kM, a or DHC no III'B — 10 km.
Hanpspxenue na [1I'B — 10kB.

KomuuectBo pabounx cmeH — 2. Ilorpedbutenn O3 MPOMBIIIIEHHOTO
o0BeKkTa MMEIT 2 U 3 KaTeropuro HajaexxkHocT DCH.

I'pyHT B paitone — necok ¢ temnepatypoit +20 °C. Kapkac 3manus 1iexa
CMOHTHPOBaH 13 OJIOKOB-CEKITUI JTTMHON 8 1 9 M KayKJIbIil.

Pasmepsi iexa A x Bx H=48 x 30 x 9 m.
BcrnioMorarenbHble MOMEIISHUS JBYXA3TAXKHBIE BEICOTOM 4M.
[Tepedenb 000pyI0BaHMS TaH B TAOJIHIIE .
MomnHocTh AIEKTPOIIOTPEOTICHUS {Pon)
AJIEKTPONPUEMHUKA.

YKa3aHa JIIA OJHOIro



29

PacronoskeHrne OCHOBHOIO 000PYAOBaHMs [TOKA3aHO Ha ILIAHE.

Ne 311- Bapuant Koag-uT [Ipumeuanne
npueMHuka | Pyct,kBT WCII., CIIpoca,

Ha IJIaHe 1 2 3 MOIIHOCTH

1,21 36 25 30 0,1\0,2\0,5 I[1B=25%
2,3,22,23 3,5 3,2 2,8 0,06\0,1\0,65

7,8,26,27 2 2,2 1,5 0,14\0,16\0,5

9,10,29,30 |10 9,5 9,2 0,14\0,16\0,5

15-20,33- 3 15 2 0,14\0,16\0,5

37

24,25 7 7,5 55 0,14\0,16\0,5

31,32 10 9,5 7,8 0,14\0,16\0,5

38-40 75 65 60 0,17\0,25\0,65

41 5 5 5 0,1\0,2\0,5

42,43 45 4 6 0,6\0,7\0,8
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OCH npowmsinieHHoro oobwekra ocyiiectsisercs ot ['TII. Paccrosaue
ot I'TIIT mo nexoBoit TII — 1,4 kM, a or ODHC mo I'TIIT — 12 k™.
Hanpsoxkenue va I'TIHT — 6 u 10 kB.

KommuectBo pabounx cmen — 2. [TorpeOurenu yyacTka uMeroT 2 1 3
KaTeropuro HaaexHoctu JCH.

['pyHT B paiioHe — cyriuHOK ¢ Temneparypour +15 °C. Ot sToil xe
nexoBoil TII nameuaercs DCH mpu pacuiupeHuH KOJUYECTBA MPOMBIIIIEHHBIX
00BEKTOB.

JlononHutenbHas Harpy3ka TII B mepcrieKTuBE COCTABHUT:



Pron = 083 kBT, Oon = 828 kBap, K, = 0,5.

30

Kapxkac 31anust CMOHTUPOBaH U3 OJIOKOB-CEKLIMM IJTMHON 8 M KaxK1asl.
Pa3mepnl yuactka A X B x H=96 x 56 x 10 m.

BcrnioMmorarenbHbie INOMCHICHHA IBYXOTaXXHBIC BBICOTOM 4M.

IIepeuens 000OpyIOBaHKS y4acTKa JIaH B TaOJIUIIC.

MoOIIHOCTH
AJCKTPOIPUEMHHUKA.

PacnionosxeHue 0OCHOBHOTO 000OpY0BaHMS ITOKA3aHO HA IIJIAHE

3JeKTpOnoTpeOIeHUs (Pyy) YKa3aHa

JJIA OAHOI'o0

No a1-

Bapuant Koa-aT [Tpumeuanue
npueMHuka | Pyct,kBT UCII., CIIpoca,
Ha IIJIaHe 1 2 3 MOII[HOCTH
1 55 40 50 0,6\0,7\0,8
2 75 60 70 0,6\0,7\0,8
3-5 20 15 18 0,75\0,8\0,95
6,17,36 30 25 20 0,1\0,2\0,5 I11B=25%
7-16 37 21 25 0,17\0,25\0,65
18-20 15 10 12 0,14\0,16\0,5
21-23 7,5 55 4,5 0,14\0,16\0,5
24-35 21 17 15 0,17\0,25\0,65
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