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BBE/JIEHUE

KypcoBas pabota sBiseTcss 3aBepIIAONIMM 3TAallOM H3YYECHHUS Kypca
Inekmpocnadrcenue 30aHUIL U HACETNEHHBIX MeCm C OCHO8AMU 3J1eKMpPO-
MEXHUKU U IJIeKMPOHUKU.

B naHHBIX METOAMYECKUX YKA3aHUSAX PACCMOTPEHBI BOIPOCHI MPOEKTHU-
pPOBaHUS MPUMEHHUTEIBHO K MEJIKHUM U CPEJHUM MPOMBINIIEHHBIM O0BEKTaM B
1eaoM. 3aJJaHie Ha TPOEKTUPOBAHUE MPUBEICHO B MPUIIOKEHUH 2. {1 nmpoek-
TUPOBAHUS HEOOXOAMMBI CJICIYIOIINE UCXOIHbIC TAHHBIE:

- TEHEpaJIbHBIN IJIaH 00BEKTA,

- JJIEKTPUYECKHE HArpy3Kd BHUJE YCTAHOBJIEHHOW MOIIHOCTH CHJIOBBIX
ANEKTPONPUEMHHUKOB C YYETOM MEPCIEKTUBBI POCTA;

- CBeICHUs 00 MCTOYHMKAX DJIEKTPOCHAOKEHUS MPEANpUATHs (cXema Cy-
HIECTBYIOIIETO NMUTAaHMS C YKA3aHHEM MOIIHOCTH MUTAOIIMX CUJIOBBIX TPaHC-
dbopMaTopoB, pacCTOSIHUE OT UCTOYHUKA MUTAHMS, paclojiaraéMbie HampshKe-
HUS Ha COOpPHBIX IIUHAX).

[Ipu peanbHOM NMPOEKTUPOBAHUU HEOOXOIUMBI TAKXKE JTOMOTHUTEIBHbBIC
CBEJICHUsI 00 OCOOEHHOCTSIX TEXHOJIOTHYECKOTO Ipoiiecca, rpadukax Harpy3ox
[[EXOB MPEANPUATHS, BEICOTE TOMEILICHUH, IIEXO0B U T.J.

OCHOBHBIMU 33/1a4aM¥ TPOCKTUPOBAHUS SBIISIIOTCSL:

- pacuer AIEKTPUUECKUX HArPY30K;

- BBIOOp MECTa YCTAaHOBKW W MOIIHOCTh TPAHC(POPMATOPOB MOHUBUTEIb-
HOM moacTaHuu TII MpOMBINIIEHHOTO 00BEKTA U MECTA €€ YCTAaHOBKHU;

- BEIOOp MecTa yCTaHOBKH, Yynciia U MOITHOCTH TpaHnchopmatopos (TII) ¢
YYETOM IMMOJHOW KOMIEHCAIIMA PEAKTUBHON MOIIIHOCTH HA HUX;

- IPOEKTUPOBAHUE CUCTEMBI DJIEKTPOCHAOKEHUS;

- - pacyeT 3a3eMJICHUS U MOJTHUE3AIIUTHI.

B kypcoBoil paboTe MOTYT CTaBUTHCS PYKOBOJUTEIEM TAKKE JTOTIOJIHH-
TeJIbHBIC 33J1aud, COJIep)KaHUEe U 00BEM KOTOPBIX OTpakaroTcsl B OJaHKax 3aja-
HHUM.

KypcoBast paboTa cOCTOUT U3 MOSICHUTEIBHON 3alMUCKU U rpaduyecKon
YaCTH, BBITIOJIHEHHON B MOSICHUTENBHOU 3amucke. ['paduueckas 4acTh HOHKHA
COJIEpKaTh: T'€HIUIAaH MPOMBIIUICHHOTO OOBEKTa, IJIaHa OCBEILICHUS, OIHOJIH-
HEelHas cxeMa AJIEKTPOCHAOKEHUS MPOMBIIIIIEHHOTO 00bEKTa.

B Metonuueckux ykazaHMSX TpejjiaraeTcs MOPsAOK BBIMOJHEHUS pabo-
ThI, OCHOBHBIE MaTEMaTUYECKHUE BhIpaXeHUs, (hopma TabIIuII.



KPATKAA XAPAKTEPUCTUKA OBBEKTA

Pa3zpaboTka paboThl 3MEKTPOCHAOKEHUSI TMPOMBIIIUICHHOTO OOBEKTa Ha-
YUHAETCS C 03HAKOMJICHHS C aHallM3a KaTeropuu HaJIeKHOCTHU DJIEKTPOCHAOXe-
HUSI TAaHHOTO OOBEKTA.

[Ipu orpanndeHHOM 4wucie AekTporpueMHukoB | u |l kareropuu B 1exe
BOIIPOCHI MX HAJICKHOTO MUTAHUS CIEAyeT paccMarpuBaTh 0co0o0. [IpaBunbHOE
OTpeJieJICHUE KaTerOpUH SIBISIETCS OCHOBOM SKOHOMHUYECKOI'O PELICHUs CHUCTE-
MBI 3JIEKTPOCHAOKEeHUST 0€3 M3JIMIIHUX 3aTpaT Ha pe3epBupoBaHue. [losTomy
IPU XapaKTEPUCTUKE JAHHOTO MPEANPUATHS BBIABISIIOTCS OTJIEIbHBIE IEKTPO-
MPUEMHUKH WJIW TPYMIIBI JJICKTPOIIPUEMHHUKOB, PEKUMBI UX pabOTHI, cierud u-
YEeCKU BIIMSIONIME Ha BBIOOP AyieKkTpocHaOxeHus. B pabore Heobxoaumo mpu-
BECTH CBEJICHUS O KIIMMATHYECKUX YCIOBHUSIX B PailOHE MPOCKTUPYEMOTO Tpe/I-
MPUSTHUS: 3arps3HEHHOCTH aTMOC(hephl, XapaKTePUCTUKE TPYHTA U TIIyOHMHE €ro
poMep3aHus. YKa3bIBaCTCs MPOJAOHKUTEIBHOCTh PabOThI MPEATPUSITHS B TO-
JTy, YUCJIO CMEH U CTETEeHb UX 3arpy3KHU.



2. PACYUET DJIEKTPUYECKHUX HAT'PY30K

B KypcoBoil paboTe pacyeT 3JEeKTPUYECKHX HArpy30K MPOMBIIIIEHHOTO
o0BEKTa MpeaIaraeTcs MpOU3BECTH MO MeToAy KoagduuueHta cupoca. ITOT
METO/ SIBJISETCS MPUOJIMKEHHBIM U TPUMEHSETCS TOJIBKO IIPHU pacueTe KPyImHBIX
y3710B. J{1s KaX/10r0 U3 1IEX0B ONPEAEIAIOTCA aKTUBHAsA U pPEaKTUBHAs Harpys-
ku. Pacrnonaras MCXOAHBIMM JTaHHBIMU B BUJI€ YCTAHOBJIEHHOM MOILHOCTH IIO
LI€XaM, PACUETHYIO aKTUBHYIO Harpy3Ky BbIUHCISIOT IO hopmyie, kBT:

Pp,=K., Py, 1)
rae Py - cyMMapHasi yCTaHOBJIEHHAsI MOIIIHOCTh CHJIOBBIX 3JICKTPOIIPUEMHUKOB
uexa, kBT;
Kc 4. - koapdummeHT crpoca, onpenensieMblii HCXOAHBIMU JaHHBIMH
PacuetHas peakTuBHas Harpy3ka omnpesensercs no popmyie:

Op=h-1g20, @
r7ie 3HayeHue tg ¢ HaXOJUTCA COOTBETCTBEHHO BEJIMUMHE COS ¢, ONpeeasieMoi
UCXOJAHBIMU JAHHBIMH

Pe3ynbTaThl pacueToB peKOMEHIyeTCsl CBECTH B Tabmuiy 2.1.

PacueTHas ocBeTUTENBbHAS HArpy3Ka ONpPEAesIeTcs N0 YAEIbHON MOIIHO-
CTH Ha KBAJPATHBII METp IUIOMIAAN PA3IMYHBIX MPOU3BOJCTBEHHBIX, OBITOBBIX
MOMEILEHUI U TeppuTOpHuM npennpustus. [Ipu pasmenieHnn Ha MPOMBIILICH-
HOM OOBEKTE Pa3IMYHBIX TEXHOJOTMYECKHX yYaCTKOB pacyeT BEAETCs MO OC-
HOBHOMY IIPOU3BO/JICTBY.

[TopsimoK BBIUMCIIEHUH CHAEAYIOITUN:

- olpezieNisieTcss HopMaTUBHAs 0011as OCBEIIEHHOCTh 00bEKTa (MpUiIoXkKe-
Hue 1);

- IPUHUMAETCS TUIl CBETUJIbHUKA (BO3MOXHO 33/1aThCS TOJIBKO KOHCTPYK-
TUBHBIM MCIOJHEHUEM - HE3AUIUIIEHHOE OTKPHITOE, HE3AIIUIIEHHOE MEePEKPbI-
TO€, YaCTUYHO NBUIC3AIIUTHOE U T.JA.) , IPUYEM NPEANOYTEHUE OTHAETCS CBE-
TUJIBHUKAM C ra30pa3psIHbIMU JaMIIaMu;

- IPUHUMAETCS BBICOTA MOJIBECA CBETUIIBHUKOB (BBICOTA MOMEIIECHHUS Ja-
Ha);

- ONpesenseTcs yuenbHas MOmHOCTE P Sﬂ B Br/M*;

- BBIYUCJIISICTCA YCTaHOBJ'IeHHaH MOIITHOCTB OCBCIIICHUS,
o __ O
- OHpeI[eJ'IHeTCH pacquHa}I MOIIIHOCTH OCBCIICHUA:
o _ o)
Py, =Kq,- Py, (4)

rane Kco - koadduiment cnpoca. i1 TEppUTOPUU MOKHO IPUHSATH



Py, =022 Br/v’.

[Ipu ocBemieHMH JIaMnaMu HaKaJIMBaHUs HOPMAaTHBHAas OCBEIICHHOCTH
MpUHUMAETCS Ha | CTYIICHb HIK.

DJeKTpuYecKas Harpy3ka OCBEIIEHUsI TEPPUTOPUU 0OBEKTa JOJKHA OBIThH
MIPUCOCIMHECHA B MalbHEUIIIEM TIPH MPOSKTUPOBAHUH TPaHCPOPMATOPHOM TMOI-
CTaAHIIUH.

[IpeaBapuTenbpHble AaHHBIC TSI pacdeTa OCBETUTEIBHBIX HArpy30K CBO-
nsares B Ta0.2.2.

Tabmuua 2.2 - Y aenpHass MOIHOCTD OCBEIIECHUS

OO0BeKT Uctou- | [Ipunsateiii | BeicoTa OcBemieH- | YnaenbpHas
HUK THII  CBe- | ITOJBEcCa, HOCTbD, MOIII-
Csera TUJIbHUKA | M JIK HOCTb,
Br/m
1 2 3 4 5 6

[Tonnas pacueTHast MmomHOCTh notpeduTeneit 7o 1000 B kaxmoro u3 ue-
XOB BhIUKCIsieTcs 1o ¢hopmyie, KB-A:

SP.U - \/(PP.C + PP.O)2 + Q12> = \/Pzza.u + sz.u . (5)

PacueTHas MOUIHOCTH OOBEKTA ONpPEAENAeTCs pa3lelbHbIM CYMMHpPOBa-
HUEM aKTUBHBIX U PEaKTHUBHBIX Harpy3oK.

[Ipu onpeneneHnn pacyeTHON HArpy3KHU MO OOBEKTY CKIAABIBAIOTCS, KaK
OTMEYaJIOCh BBIIIE, HATPY3KHU AJIEKTPONPUEMHHUKOB HanpshkeHuem 10 1000 B ¢
OCBETHUTEJILHOM Harpy3kon o0bekTa u repputopuid. C 1enpro 6osee npaBuiIbHO-
ro BbIOOpa CeUEHU MUTAIOUIMX JMHUN U MOIIHOCTU IJIaBHBIX TpaHC(HOpMATO-
POB HEOOXOJIMMO YYECTh BCE MOTEPU MOIIHOCTH B AJIIEMEHTAaX CXEMbI 3JIEKTPO-
cHaOxeHus. IlockonbKy pacnpenenurenabHble CETU U CUIIOBBIE TpaHC(HOpMaTo-
pHI €111le He BHIOPAHbI, TO MOTEPSIMU B CETSIX MOKHO MPEeHEeOpeyUb 13-3a UX Majo-
CTH (OHU OINpPENENSIIOTCA NPU JaJbHEHIIMX pacyerax), a MOTEPU MOIIHOCTH B
LEXOBBIX TpaHCHOPMATOPAX MOKHO IPUMEHSTH TPUOJIU3UTEIHHO PABHBIMHU:

APp, = 0,02-S,,, AQ=0,1-§,,, . (6)

Takum o0Gpa3zoM, pacueTHasi aKTUBHASS MOIIHOCTh HU3IIETO HAIMPSKEHUS
TII onpenensiercs, kBt:

PP.H — 2[(PP.H +APP.L[)+PP.B]'KP.M > (7)

rae Ppp - pacueTHas Harpy3ka 3yekTponpueMHuKoB Boiiie 1000 B;
Kpy - x03pdULIMEeHT pa3HOBPEMEHHOCTH MAaKCUMYMOB Harpy3Ku, MPUHU-
MaeMbIi paBHbIM 0,9.




BBuay TOro, 4to pacdyer KOMIEHCAUWH PEAKTUBHON MOIIHOCTH MOKa HE
npousBe/ieH, A Bbioopa TpanchopmaropoB TII MOxkHO MOnb30BaThCs BbIpa-

JKeHueM, KB-A:

Spr = \/PéM.H + Q;a > (8)
Ppy
riue PCM.H = K. 9)
M
Osc1 = Poy 120y (10)

pu 3ToM K03 punreHT Makcumyma Ky, npuHumaetcs paBHeiM 1,05, a Hopma-
THBHOE 3HaueHue tg @y dHeprocucreMsl IpuHUMaeTcs paBHbIM 0,27 mpu Ha-
npsbkeHnu 35 kB u 0,31 - npu Hanpsbkennu 110 kB. JlanHOe BbIpakeHue y4uu-
TBIBAET YCJIOBUE, YTO MAKCUMYM aKTHBHBIX HArpy30K HSHEPrOCUCTEMBI COBIIA-
JIaeT ¢ MAKCUMYMOM aKTHUBHOM Harpy3Ku 0ObeKTa.



Tabnuua 2.3 - PacyeT 2JeKTpUYECKUX Harpy30K

CunoBas Harpyska OcserurenpHas Harpy3ka CunoBas 1 OCBETHU-
TEJIbHAsI HATPY3KHU

0 - C C o 0 0 0 0
Ne | Haumenosa Py | K¢ | cosp Ps 05 F pyﬁ Py K:| P, [0) Pp Qp Sp
n/ | Hue g9
n | morpedurens

kBr |- - kBT kBap |M° |kBt/m | kBt - kBT kBa |KBT |kBap |xB-A
2

[loTpeOurenu anektposneprun 10 1000 B

1. | OnexTpomnpu-

eMHUK |

DneKTponpu-

€MHUK 2

Urtoro: >Py |- |- Zpg Zng E, - P |- ZP]? - XPp |2Qp |-

[Tpumeuanue. KoaphuiureHT MOITHOCTH CHHXPOHHOTO AJIEKTPOIBUTATENS IPUHATH IPEABAPUTEIILHO PABHBIM €IMHU-

e, Cos ¢cy = 1,
tg @y = 0. [l aCHHXPOHHBIX MIEKTPOABUIATEICH - IO CIIPABOYHBIM JIaHHBIM.



JInst onipeiesieHrs CEYEHNM MUTAIOMINX JIMHUKA BOCITOJIb3yEeMCsI BbIpa-
YKEHUEM, YUUTHIBAIOIIMM 1oTepu B Tpancpopmarope TII, kB-A:

Sps = \/(PCM.H +O>02'SP.T)2 +Q:29c1 . (11)

3nadenus Ppy, Qp 1 Spyy, a Takke Pp g, Qp sz MOTYT OBITh BBIYMCIICHBI
M0 CHEUHATIBHON mporpaMmMe Jis nepcoHabHbIX DBM, mubo BpyuHyIO.

JlanpHeHIIe pacyeThl MPOU3BOAATCS BPYUHYIO C HCIIOIb30BAHUEM
1abn.2.4.

Tabnura 2.4 - PacueTHbie MOIIIHOCTH

O0b- | Spy AP AQ Py + AP, Op sy +AQp
€KT kB-A kBT KBap kBT KBap
1




3. BBIBOP MECTA PACIIOJIOKEHUA N TUITA HEXOBBIX T1O/-
CTAHIIMU 1 TIPEABAPUTEJIbHBIM BbIBOP UMCIIA 1 MOIIHO-
CTU LHEXOBbBIX TPAHC®OPMATOPOB

[ToacTaHMU AOJKHBI PacIonararbCsi BO3MOXKHO OJIMKE K LIEHTPY MU-
TaeMbIX UMU Harpy3ok. PEKOMEHIyI0TCS K YCTaHOBKE KOMILIEKTHBIE pacmpe-
JEIUTENIbHbIE YCTPOKWCTBA U NoACTaHIMHU. C TOYKM 3pEHHS] IKOHOMUU LIBET-
HBIX METAJJIOB U TOJIOBBIX PACUETHBIX 3aTpaT HAWBBITOJHEUIINM SIBISETCS
CMENIECHUE MOACTAHIINI HA HEKOTOPOE PACCTOSIHUE OT FEOMETPUYECKOIO LIEH-
Tpa MUTAEMbIX UMM HArpy30K B CTOPOHY UCTOYHMKA muTaHus. C 3TOil LEebio
JOJKHBI IPUMEHSITHCSI BHYTPULIEXOBBIE, @ TAK)KE BCTPOCHHBIEC B 3[]aHUE 1I€Xa
i npucTpoeHubie K Hemy TII, BEIOOp MecTa pacnoyioKeHus KOTOPBIX 3aBH-
CUT OT IIUPHUHBI (YUCHA MPOJIETOB) U MPOTSHKEHHOCTH LI€XA, a TAKXKE OT TeX-
HOJIOTMYECKOTO IIpoliecca W YCIOBHWM cpefpl BHYTpH IHexa. Iloacranmumn
JOJKHBI Pa3MeIaTbCs NPEeUMYIECTBEHHO BAOJb OJHON U3 JJIMHHBIX CTOPOH
nexa (GKemaTesbHO OMrpKaiiield K HCTOYHUKY MUTAHUS) WU )K€ B IIaXMaTHOM
MOPSIZIKE ¢ 2-X CTOPOH Iiexa (mpu 2-x u Oosiee nponetax). [Ipu Hanuuuu 1e-
XOB C MQJIOM pacueTHON MOIIHOCTHIO (MEJIKME IPOU3BOJCTBA, CKIAAbl U T.1.)
OHM JIOJDKHBI CHA0XaThCA AJIEKTPOIHEPTUEH OT OJM3JNIekKAUIUX KPYIHBIX I1e-
x0B JnHUsAMH 0,38 KB, a ©X MOIIHOCTh CYMMHPYETCS C MOIIHOCTBIO MUTAIO-
niero uexa. OcBeeHne TeppUTOPHU MPeaNPUATHSI MOKET TPUCOECTUHITHCS K
OJTHOM WJIM PacIpeneNsIThCs 10 HECKOIBKAM ITOJCTAHIUSAM.

Ha mnoacraHuusax peKOMEHIyeTCsi yCTaHaBIMBaTh He OoJiee JBYX
TpaHc@opmaTopoB. [ByxTpaHCOpMaTOpHbIE 1IEXOBBIE MOACTAHLIUU 1IEJIECO-
00pa3HO MPUMEHSATD:

- TIpH npeobiaganuy notpeduTesneit | kareropuu U HaTMYUU MTOTPEOU-
Teseil 0co0oil rpymnmsl;

- ISl COCPEAOTOUYCHHUS 1IEXOBOM HArpy3KH M OTHAEIBHO CTOSIINX 00B-
€KTOB 00111€3aBOICKOT0 Ha3HAUYEHHUSI (KOMIIPECCOPHBIE U HACOCHBIE CTAHIUN );

- JUIsl IEXOB C BBICOKOM YJIENIbHOW TUIOTHOCTBIO HAarpy3ok (Bbie 0,5-
0,7 kB-A/M?).

Jlns motpebuTeneit | kareropuu, Harpy3ka KOTOPbIX COCTaBIseT He 00-
aee 20% ot obmieit mpu O1M3KoM paccTosHuM 1eXxoBbeiX TII mpyr ot mpyra
(75-150 M) momycTUMBI OJHOTPAHC(HOPMATOPHBIC MOJICTAHIIMH, SCIIU UX TH-
TaHUE PE3EPBUPYETCS MEPEMBIUKOM (KabereM I MarucTpajibio) Ha CTOPOHE
HU3ILIEro HanpsbkeHus nojctaHuuu. [lorpeburtenu |l kareropun Moryr mo-
Jqy4aTh SHEPTUIO OT OJHOTPAaHC(HOPMATOPHOM MOACTAHIINH, TPAaHC(HOPMATOPHI
KOTOPBIX MUTAIOTCS MO ABYM KaOemsiM. OO1ias TeHAEHIMs MOBBIIICHUS Ha-
JNEKHOCTH  DJJEKTPOCHAOXKEHMsI ~ MpEAnojaraeT  HCIoib30BaThb  2-
TpaHc(hOpMATOPHBIE OACTAHIIMYI U IJIs1 TUX CITy4aeB.
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B kxypcoBoii paboTe mpuMeHsieTcsl CIeAyIOIUi TOpsI0K BbIOOpa uncia
Y MOIIIHOCTH LIEXOBBIX TPAaHC(HOPMATOPOB:

1. OpreHTUPOBOYHBIN BHIOOp YMCIA U MOIIHOCTH IEXOBBIX TpaHchop-
MATOPOB TPOM3BOMUTCS 10 YAETBHOM [IOTHOCTH HArPY3KH, KB-A/M’:

Op = F > (15)

r1e S, - pacueTHas Harpyska Lexa, KB-A;
F - momanp nexa, M2,

[Ipu mnoTHOCTH Harpy3ku HanpsbkeHuem 380 B go 0,2 kB-A/M? mene-
coo0pa3Ho MpUMEHATh TpaHchopmaTopbl MOIHOCTHIO 10 1000 kB-A BKIIO-
yuTeNIbHO, NpHu TioTHocTH 0,2-0,3 kB-A/M* - 1600 kB-A. IIpu nmoTHOCTH
6oree 0,3 kB-A/M° 1enecoo6pasHOCTh MPUMEHEHHS TpaHC(HOPMATOPOB MOILI-
HocThio 1600 kB-A nnu 2500 kB-A onpenenseTcss TEXHUKO-3KOHOMUYECKUM
pacuerom /11/. IlpakThka MpPOEKTHPOBAHMS CUUTAET ONTHUMAIBHOW MOLI-
HocTh 1000 kB-A u B meHbIiel crenienn - 630 kB-A.

2. Bpibop MomHOCTH TpaHC(HOPMATOPOB BBHITIOJIHSIETCS MCXOAS U3 MX
pallMOHAJIBHOW 3arpy3Kd B HOPMaJIbHOM PEXKHUME C YE€TOM MHUHHUMAJIBHOTO,
HEOOXOAMMOTO PE3EePBUPOBAHUS B MOcleaBapuiiHOM pexume. [lpu sTom
YUYUTBHIBAETCSI KOMITCHCAIWS PEAKTUBHON MOIITHOCTH.

O6miee uncio TpaHcHOpPMATOPOB OMPEACIACTCS U3 BEIPAKCHHUS:

PCM

N, = ,
¢ ks' “Shomr (16)

rne Syour - HOMUHAIbHAS MOIIHOCTH TPaHC(HOPMATOPOB B COOTBETCTBHH C
BBIYMCJICHHOW IUIOTHOCTBIO Harpy3ku, KB-A. Bo3M0XKHO HECKOJIBKO BapHaH-
TOB HOMHHaJIbHOU MoutHOCTU. [Ipu No > 2 HE0OX0AMMO MOIb30BATHCSI METO-
TUKOM OTpeIeIeHHs] ONITUMAILHOTO YHClia TPaHCHOPMATOPOB C MCIIOIH30Ba-
HUEM (DOpPMYJT U KPUBBIX, PUBEICHHBIX, B YaCTHOCTH, B /11/.

Py - cpennsis Harpy3ka 3a MaKCUMaJIbHO 3arpYKEHHYIO CMEHY, KBT:

P = &
cM ? 17
k,, (17)
rae Ky, - ko duimeHT MakcuMyMa, puHUMaeMsblit B mpenenax 1,05-1,15.
k. = i
39 - K03 GUIUEHT 3arpy3KH, MPUHUMAEMbIN PABHBIM:
HOM.T

- 0,65-0,7 - nns nByxTpanchopmaropubix TII mpu npeobnaganum Harpy-
30k | kaTeropuu;
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- 0,7-0,8 - nns ogHOTpaHCPOPMATOPHBIX MOJCTAHIUN C B3aUMHBIM pe-
3epBUPOBAHMEM IIpU Npeodiaganuu Harpy3ok |l kareropuu;

- 0,9-0,95 - mns omHOTpaHCHOPMATOPHBIX MOACTAHIIUN TPU HATUIHH
CKJIaJICKOTO pe3epBa Ipu npeolianannu Harpy3ok |l kareropuu, a Taxxe npu
Harpy3skax |1l kareropumn.

B nepBbIx AByX ciayyasx 3HaueHHs KOA((UIHMEHTOB 3arpy3Ku TpaHc-
dbopMaTopoB OmpeeraeHbl U3 YCIOBHUN B3aUMHOTO PE3EPBHUPOBAHUS TpaHC-
(opMaTopoB B aBaApUHHOM PEXHUME C YUYETOM JOIYCTUMOW MEpPErpy3KH oc-
TaBIIErocs B paboTe TpaHcpopmaTopa.

3. I[IpuHsATBIE K YCTAaHOBKE CHUJIOBBIE TPAHC(HOPMATOPHI JTOJKHBI OBITH
IIPOBEPEHBI HA JIOMYCTUMBIE CUCTEMAaTHYECKUE Neperpy3ku. Jis qByXTpaHc-
(OpMaTOPHBIX MOACTAHLUN JOJHKHO BBIMOJIHATHCS C YYETOM BO3MOXHOCTHU
oTkIr0YeHust notpedureneit |11 kareropuu cooTHOIIEHHE:

1,4 Suomr 2 Spy (18)

Jlns omHOTpaHCc(hOpMATOPHBIX MoACTaHIMi npu Kz B mpenenax 0,85-
1,0 mpoBepKy Mpu BBINOJIHEHUH KypCOBON PabOThI MOKHO HE TPOU3BOJUTH.

OO6miee uucno TUmopasMepoB TpaHchopmaTtopoB He Oosee 2-3. Pe-
3yJbTaThI pacyeTa CBOAsATCS B Ta0u. 4.1.

Tabnuua 4.1 - Bei6op 11exoBbIX TpaHC(HOPMATOPHBIX MOJACTAHIUN

No | Ham- | Mecto | Tun |Ilor- | Pp, | Pcy | Koad. | Kom-Bo | Mom-

o/ | Me- pac- noa- | peou- | kBT |, 3arpys- | TpaHc- | HOCTh
HOBa- | IIO- CTaH- | TN kBT | ku B dop- TpaHC-
HUE JOoXe- | Ui | L. HOpM. | Ma- dop-
IOJIC- | HUA JHEp- peXHu- | TOpOB | Ma-
TaH- oJic- TN Me€ TOpAa,
1005051 TaH- kB-A

197051
1 2 3 4 5 6 7 8 9 10
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4. PABPABOTKA CXEM DJIEKTPOCHABXEHMA

B atom paznene cienyer NpUHUUIHAIBHO TPUHATh BaApUAHTHI BBINOJI-
HEHHUS BHEIIIHETO 3JIEKTPOCHAOXKEHUS, TI1aBHON MOHU3UTEIBHOU MOACTaHIIUU
U BHYTPU3aBOJICKOTO 3JIEKTPOCHA0KEHH S, OCHOBBIBAIOIINECS HA HAJACKHOCTH
Y SKOHOMUYHOCTH.

BHemiHee 37€KTpOCHA0KEHUE BBINOIHIETCS NPEUMYILECTBEHHO BO3-
JTYIIHBIMHU JIUHUAMHU d5iekTponiepenay mo cxeme ¢ ['TIIT (LIPIT), im6o mo cxe-
Me r1yOoKoro BBoja ¢ nmojactaHuusmu rinyookoro BBoja (I1I'B). IMocnenusis
cxema 1iesiecoobpasHa Ha CpPEeIHUX W KPYIHBIX MPEANPUITHIX NMPU HATUUYUH
KOHLIEHTPUPOBAHHBIX y3J0B HArpy30K, HaXOASIIMXCA HA 3HAYUTEIBHOM pac-
CTOSIHUM, U K €€ BBIOOpY CJeAyeT OTHOCHUThbCS BHUMAarenabHO. [lutaromiue
['TIIT Bo3aymnbie JIDII MOTYT BBIOTHATHCS ABYXUEIHBIMHU TOJIBKO JUIS I1O-
tpebuteneii Il u |1l kareropuu. B 3aBucuMoctu ot cxembl nutanus (paau-
abHAs, WM MarucTpalibHasl), YAAJICHHOCTH OT LIEHTPa MUTaHUs, OKPYKaIo-
1Iel cpellbl U HaJIe:KHOCTH BO3MOXHBI cxembl I'TII co cnenyromuumu annapa-
TaMU Ha CTOPOHE BBICUIETO HAIIPSKEHUS:

1) TOJIBKO pa3beIMHUTENIM WU TIIyXO€ MPUCOeAUHEHHE TpaHchopma-

TOpA;

2) KOPOTKO3aMbIKATENU U OTACITUTENH;

3) pa3beIMHUTENHU U MPEIOXPAHUTEIN;

4) pa3bEAUHUTENIN U KOPOTKO3aMBIKATEIH;

5) BBIKJIFOYATEIIH.

Ha I'TIII ¢ pagnanpHON CXEMOM NMHUTAHUS MPUMEHSIOT, KaK IIPABUIIO,
cxemy 4), Ha [1I'B - cxemy 2).

JIiist anexTpocHaOKeHUsT MOTYT OBITh BHIOpPAHBI paJHalibHbIE, MAarucT-
paibHbIE WM CMEIIAHHBIE CXEMbI B 3aBUCUMOCTH OT Pa3MEILECHHS DIIEKTPU-
YECKUX HArpy30K M0 TEPPUTOPUU MPEANPUSITHUS, UX BEIIMUYUHBI, OT KaTErOpuid
noTpeduTesne mo TpedyeMon CTeNneHu HaIe)KHOCTH NMUTaHus. Bee aieMeHThl
JIOJKHBI HAXOJUTHCSI B HOPMAJIBHOM PEXUME MOJ HArpy3Koil, a mpu aBapuu
OJIHOTO U3 DJIEMEHTOB, OCTaBIIIMECs B paboTe MOKHBI MPUHSATH Ha ceOs Cy-
IIECTBEHHYIO Harpy3ky notpeouteneit | u Il xareropuu ¢ yuetom nomyctu-
MOM TIEPETPY3KHU.

Kak mpaBuno, pekoMmeHmyeTcs pasieibHas padoTa JTUHUU W TpaHC-
dbopMaTopoB ¢ ri1yOOKHUM CEKIIMOHUPOBAHUEM IIWH BO BCEX 3BEHBAX CHUCTE-
MBI paclpeaeeHus JIEKTPUUECKON SJHEPTUH C LIEJIBIO pE3EPBUPOBAHUS.

[Ipu mocTpoeHnu cxeM BHYTPEHHETO JIEKTPOCHAOKEHUST pacnpeeu-
tenbHbie TYHKTHI (PII) mns mutanmst motpeOuTesneil HampsKEHUEM BBIIIE
1000 B pekomeHayeTcsi COOPYX aTh MPU YKCIIE OTXOASAIIMX OT HUX JIMHUMN HE
MmeHee 8-10. [l cokpamenus konnuectsa PII pekomenayercs npuctpanBath
I'TIIT k nexy, uMmeroleMy norpeoutesneit HanpsbkenueM Beie 1000 B, ecou
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9TO HE CBA3aHO CO 3HauuTenbHbIM cMmemennem ['TIII ot menTpa anexrTpuye-
ckux Harpy3ok. Eciu ot PII monyuarot sHepruro Tosbko norpeoutenu | u 111
kareropuu, T0 ABP k PII He npeagycmarpuBaercs u , Clie10BaTEIbHO, BMECTO
MEXCEKIIMOHHOTO U BBOJIHBIX BBIKJIIOUATENIEH YCTAHABIMBAIOTCA Pa3beIUHMU-
TENH.

[lutaHue 1EXOBBIX MOACTAHIUNA PEKOMEHAYETCS OCYIIECTBISATH IO
cxeMe OyoKa JTUHUSA-TpaHCcHOpMATOp C TIYyXUM MPUCOSAMHEHHEM JTUHUHU K
TpaHchopmaTopy U 6€3 COOpYy>KEeHUsI COOPHBIX IIMH MEPBUYHOTO HAMPSIKE-
HUS ToACTaHuWi. lIpy MarucTtpambHOM CXEME€ YHMCIO NPUCOCIMHSIEMBIX
TpaHCPOPMATOPOB K OJIHOM MAarucTpajiu MpUHHUMAETCs 2-3 IpU MOIIHOCTH
tpanchopmatopoB 1600-1000 xB-A. [IpumeHnenue maructpaieid Hampsike-
HueM Beiie 1000 B, BBITOMHEHHBIX TOKONPOBOAAMH, LEIECOO0PA3HO MPHU
BBICOKHX YJACJIBHBIX IIJIOTHOCTSAX HArpy30K, KOHIICHTPUPOBAHHBIX MOIIHBIX
NOTpeOUTENAX U OOIBIIOM YUCIE YaCOB PaOOTHI MPEANPHUATHS.
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5. BBIBOP CUCTEMBI DJIEKTPOCHABXEHUA OB BEKTA

Br16op cucteMbl 351eKTpOCHA0KEHUS TMPEIIPUITHS B LIETIOM MTPOU3BO-
JIUTCSI HA OCHOBAHUHM TEXHUKO-DKOHOMHUYECKHX Pacu€TOB CHUCTEM BHEIIHETO
Y BHYTPEHHETO 3JIEKTPOCHAOKEHNUS .

BHyTpu3aBojickoe 31eKTpOCHA0KEHUE MOXKET OCYIIECTBIATHCS Ha Ha-
npsoxeHusx 6, 10 u 35 kB (mocnemnee - mis cxemsl TiyOOKoro BBojaa). B
KypPCOBOM MPOEKTE€ HEOOXOIUMO BBHIOpATh JBa U3 ITUX HANPSKECHUW U IS
npeiaraéMoil CXeMbl BHYTPEHHETO 3JIEKTPOCHA0KEHHS I KaXkI0T0 U3 BbI-
OpaHHBIX HANPSHKEHUN paccuuTaTh 3aTPaThl HA CUCTEMY JIEKTPOCHAOKEHNUS.

Bapuant snexktpocHaOxeHuss Ha HanpsbkeHuM 6 kB pexomenpgyercs
paccMarTpuBaTh B TEX CIydasx, KOI/Aa HA NMPEIIPUATAN UMEETCS 3HAUUTEIb-
HOE KOJIMYECTBO 3JEKTPONPUEMHUKOB Ha 3TOM HampsikKeHUU. B oTAenbHBIX
ClIly4asiX 3KOHOMHMYECKH ONpaBIaHHBIM IIPU HANPSHKEHUU PACIpPEIeIUTENb-
HoHU cetH 10 kB sBiIsieTcsa ucmoab3oBanue A asurareiied 6 kB u 3 kB cxe-
MBI OJ10Ka TpaHchopMaTop-aBUrareib, TpaHchopmaTopHoit noacranuuu 10/6
unu 10/3 wam npumenenne Ha ['TIIT TpexoOMoTOUHBIX TpaHCHOPMATOPOB CO
BTOPUYHBIMU 0OMOTKamMu Ha 6 u 10 kB.

JUIst KaXA0ro U3 paccMaTpUBAEMbIX BAPUAHTOB:

a) ONpEeNeNsItOTCS MNOTEPH AKTUBHOM W PEAKTUBHOW MOIIHOCTA B
TpaHchopMaTopax IEXOBbIX MOJICTAHIINM;

0) BEIOMPAIOTCSI CEUCHUsI KaOENbHBIX JTUHUN HAMPSHKEHUEM JI0 U BBIIIIE
1000 B BHyTpH3aBOACKOMN KaOEIbHO CEeTH;

B) ONPENESAIOTCS TEXHUKO-DKOHOMUYECKHE MOKa3aTeId BapuaHTa (Ka-
NUTAJIbHBIE BIIOKEHUS, SKCIUTyaTallMOHHBIE PACXOJIbl, TOTEPH AIEKTPOIHEP-
T'UU, PACXO/Jl aIFOMUHUS).

[Ipu nojcyeTe KamUTaIbHBIX BJIOKEHUN Ha CUCTEMY BHYTPU3aBOJACKO-
IO AJIEKTPOCHAOKEHUSI YUUTHIBACTCSI CTOMMOCTh LIEXOBBIX TpaHchopmarop-
HBIX IMMOJCTaHILNMI, PaCIpEeIeIUTEbHBIX MYHKTOB HanpsbkeHueM Beime 1000
B, BHyTpu3aBoicKOil KaOenbHOU ceTu (kKaOenmed HampsiKEHUEM 0 U BBIIIE
1000 B, mponoxxennsix ot ['TII go nexoB u mexay nexamu). s cpaBHeHUs
BApUAHTOB K 3KCILTYyaTallMOHHBIM PAacXoJaM JI0CTaTOYHO OTHECTH aMOpPTHU3a-
LUOHHBIE OTYMCICHUS OT CTOMMOCTH 3JIEKTPOOOOPYIOBAHUS U CTOMMOCTH
NOTEPH 3JIEKTPOIHEPTUU B IEMEHTAX CUCTEMBI BHYTPHU3aBOACKOIO AJIEKTPO-
cHaOXXeHMs. 3aTpaTaMd Ha OOCIYKMBAHHE MOXKHO IMpEeHeOpeub, CUUTast UX
IPUMEPHO OJMHAKOBBIMU JIJISl pACCMaTPUBAEMBIX BApUAHTOB. J[aHHBIE O TEX-
HUKO-?KOHOMUYECKHX MOKa3aTeNsIX HauOosee MOJHO U3JI0KEHbI B pa3zene 3.

Ceuenus kabenbHbIx TuHUM Bhie 1000 B BeiOupatorcst mpubamxeHHo
(0e3 mpoBepKH Ha TEPMUUYECKYIO YCTOMYMBOCTH) MO CIEAYIOIIUM YCIOBUSIM:

1) PJKOHOMUYECKASI INIOTHOCTh TOKA;
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2) HauUMEHbIIIee CeUYeHHe Kabesel Mo YCIOBHMIO HarpeBa HamOOIbIINM
pacyeTHBIM TOKOM B HOpMaJIbHOM pexkume; mig TII pacyeTHbIl TOK BbIUKC-
JSIETCsl U3 HOPMAJIBHON MOIITHOCTH TpaHCcPopMaTopa;

3) HauMeHbIllee ceueHre Kalemel Mo yCIOBHUIO Harpesa mpu padbore ¢
NIEPErPy3KOH B MOCICABAPUNHOM PEKUME.

[TocneaBapuitnoit Harpy3kod asyxTpaHchopmaropuor [TIIT moxHO
cuntath 140%H0pManbHOTO TOKa TpaHchopMaTopa, KOMIIEKTHON 11€X0BOM
TII - 130%.

JlomycTUMBIN TOK JJ1 KaOessl, MPOJIOKEHHOTO B 3€MJIE WIIA B BO3/IyXE€,
paBHsETCS:

]ﬂOH = Lppy ki Ky Ky (19)

rne l7yp7 - AUTENBHBIN TOK B A I JAHHOTO BUJIa KaOes;

ki - mompaBouHBI KOX(PQPUIMEHT Ha TEMIEpaTypy BO3AyXa U 3EMIIH.
Crenyer ydecTb, 4TO HOPMATHMBHBIE 3HAYCHMS TeMmIiieparypsl 3emuu 15°C,
BO3yXxa - 25°C, HOpMaTHUBHAS TeMIiepaTypa xui kadeneit 65°C miig Bo3myxa,
65°C - mst kabeneit 6 kB, mpomoxkeHHbIx B 3emite, 60°C - st kabeneit 10 kB
B 3emute. CpemHeroioBas TeMieparypa modssl - 8°C /4/.

ky - monpaBouHbBIi K03()PUIIMEHT HA KOJIUYECTBO pabOTarOIIUX KabeeH,
MPOJIOKEHHBIX B 3emye. g kabeneil, MpONOXKEHHBIX OTKPBITO, MPUHATH
paBHbBIM 1.

ks - mompaBouHbIii K03()PUIIMEHT Ha yIEIBHOE CONPOTUBICHUE 3EMIIH .
[Ipu orcyTcTBUMU AaHHBIX TpUHUMAThH paBHBIM 1. [Ipu mpoxnaake kaderneii B
YCIIOBUSIX PA3JIMYHON Cpenibl (HalpuMep, Mpy MPOKIAJIKe B 3eMJI€ U B BO3/Y-
X€) NMPUHUMAKOTCS JOIYCTUMBIE TOKHM JUISl YYacTKa ¢ XYIIIMMH YCIOBUSMHU
OXJIQXJIEHUSI TIPU JJTUHE ero Oosiee 10 M.

Jlonmyckaemas meperpyska kadesnei ¢ OyMakHOW M30JISAIMEH B Mociea-
BapUtHOM pexuMe (Mo 6 4acoB B TEUCHHUE 5 CYTOK) paBHSETCS MPHU MPOKJIaI-
K€ B 3eMJI€ U IIpeABapUTesIbHON Harpy3ke (0,6 HOMUHAIBHOTO TOKa - Ha 25%,
Harpy3ke 0,8 - Ha 20% .

CronmocTh MOTEPHh aKTUBHOM SHEPTUU B TpaHC(HOPMATOpax OIMpeness-
eTcs 1o hopMmyie:

CHT:(AP)O('TO+APK3'k32'T)'C0> (20)

rne APxy u  APg3 - COOTBETCTBEHHO MOTEPH XOJIOCTOTO XOJIa U KOPOTKOIrO
3aMbIKaHUs TpaHcHOpMaTopa;
T - Bpemst paboThI TpaHchopMaTOpa MO/ HAMPSHKEHUEM, Yac/TOI;
T - BpeMs MaKCUMAJIbHBIX MTOTEPH, YAC/TO;
Sp

ky = S - Kod(pdULMEHT 3arpy3ku TpaHcpopmaTopa 1Mo MaKCUMaJbHON
H

MOIITHOCTH (IIPH YCIIOBHH MOJTHOW KoMIeHcauu Q);
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Co - CTOUMOCTb AJIEKTPOIHEpruu, pyo./kBt-uac.
CrouMocCTh OTEPh aKTUBHOM HEPTUH B JTUHUSIX, PYyO./TOM:

Cﬂﬂ=3°1123°1’0°l°2"co'10_3, (21)

rae lp - pacdeTHbIi TOK JIMHUY, A;
l'o - YIEIbHOE CONIPOTUBIICHHUE JIMHUU, OM/KM;
| - nMHA TUHAH, KM.
Texnuueckue gaHHbIC TpaHCPOPMATOPOB M JIMHUN TPUBEICHBI B /3/,
/5/, /6/. PesynbTatsl pacueToB cBoasATcs B Tabm. 6.1, 6.2, 6.3, 6.4.
Bremnee anexkrpocHaOKeHUE TPEANPHUATHS BBIMOJHICTCS, KaK MpaBU-
J10, TIO paIUaILHOM CXEME HIIA CXeMe TITyOOKOTo BBOJIA.
OpHEeHTHPOBOYHO BEJIUYMHA HAIPSHKCHHUS MOXKET OBITh OIpejiesieHa U3
BBIpaXKEHHUsI, KB:

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

riae | - nmuHa TuHur, KM.

PaccmarpuBatorcss nBa Omrbkaimux BapuaHTa. J[Jis Kakaoro u3 pac-
CMATPUBAEMBIX BAPUAHTOB:

a) TIPOM3BOJUTCS pacueT Tpex(ha3HOro TOKa KOPOTKOTO 3aMbIKaHUS B
JIBYX TOYKax: Ha IIWHAX IMOJICTAHIIMM SHEProCUCTEMBbI M HA mMHAaX 6-10 kB
I'TIIT npeanpusaTusa. Pe3ynbraTel pacyera UCHIONB3YOTCS JJIsI TPEABAPUTEIIb-
HOT'O BbIOOpA BBIKIIOUYATENEH;

0) BbIOMpAeTCs ceYeHue MPOBOAA BO3MYIIHBIX JTUHUN MO YKOHOMHYE-
CKOH 11e71€CO00Pa3HOCTH;

B) BBIOMPAETCS CEUCHHE MPOBO/IA BO3MYIIHBIX JTUHUN TIO TEXHUYECKUM
YCJIOBHUSIM;

I) OMNPEAENSIIOTCS TEXHUKO-DKOHOMHUYECKHE TOKa3aTeIu MUTAIOIINUX
munuit, T'TII (kanutaibHbBIE BIOXKEHUS, SKCIUTyaTal[MOHHBIE PacXo/ibl, MOTE-
U AIIEKTPOIHEPTUH, PACXO]] ATFOMUHUA).

DKOHOMHUYECKHU IIeJIeCO00pa3HOEe CEUCHHE MPOBOJIa OPUEHTUPOBOYHO
HaXOJUTCS MO YKOHOMUYECKOH MIIOTHOCTU ToKa. CedueHue, MoayuyeHHOE B pe-
3yJbTaTe pacyeTra MO IKOHOMHUYECKOW IUIOTHOCTH TOKA, OKPYTJSAETCS 0
Omkaiero 3HaueHus. boiee TouHoe onmpeeieHne YJKOHOMUYECKH 11e71eCO-
00pa3HOTO ceYeHUs MPOU3BOAUTCS HA OCHOBE TEXHUKO-IKOHOMUYECKUX pac-
YETOB B CJIECIYIOIIECH TOCIIEI0BATEIbHOCTH:

1) onpeAensitoTCA IBa CTAaHAAPTHBIX CEUYECHUS, OJJHO MEHBIIIE, a APYroe
OoJbIIe HAACHHOTO TI0 YKOHOMHYECKOMN TUIOTHOCTH TOKA (€CJIM MO3BOJISIOT
TEXHUYECKUE YCIIOBHUS);

2) IJIsL KQXI0r0 U3 CEUEHUU ONMPENCIAIOTCS €KETOIHbIE MTOTEPU JJIEK-
TPOIHEPTHH, PACXOJ IBETHOTO METAJIJIA B FOJIOBBIE PACUETHBIE 3aTPAThI;
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3) cTpoutcst KpuBas 3arpar B ¢yHkuuu cedenus nposoga 3 = f (F) u
OIIpeEIAETCS €€ IKCTPEMYM (MUHUMYM) M B KaUECTBE SKOHOMHUYECKH Lieje-
CO0Opa3HOro BHIOMPAETCS CEUCHHE, 3aTpaThl ISl KOTOPOro OJM3KA K MHUHU-
MaJIbHBIM.

IIpn noacuere KanWTAIBHBIX BJIOKEHUN HA CHCTEMY BHEIIHETO JJIEK-
TPOCHA0XKEHMSI YUUTHIBAETCSI CTOMMOCTD BBIKJIIOUATENIEH, YCTaHABIMBAEMBIX
B Hauaje JUHHUMI, caMUX JMHUNA, CHIIOBBIX TpaHchopmaropos [T u kommy-
TallMOHHOM armaparypsl, ycraHaBiauBaemoil Ha ['TIIT (BeikTrouateneit, otae-
JUTENEH, KOPOTKO3aMbIKaTEIEH U pa3beAMHUTENEH). DKOHOMUYECKHE Tapa-
MeTpbl 000PYAOBAaHUS COIJIACOBBIBAIOTCS C PYKOBOAMTENEM IPOEKTa U Ka-
(benpoil 5SKOHOMUKH.

IIpu nmoacuere CTOMMOCTH NOTEPH JIEKTPOIHEPTUN YUUTHIBAKOTCS I10-
TE€pHU, BO3HUKAIONIME B BO3AYLIHBIX JMHUAX W TpaHcpopmaropax ['TIII. Pe-
3yJIbTAThl PACUETOB CBOAATCA B Ta0II. 6.5.

Ha ocHOBaHuuM pe3ynpTaToB pacyeToB, MPOU3BEACHHBIX JJISI CUCTEMBI
BHYTPEHHEI0 M BHEUIHETO 3JIEKTPOCHAOKEHUS MPEIIPUITHS, COCTABIIETCA
UTOTOBasi Ta0NMIA TEXHUKO-3KOHOMHUYECKUX IMOKA3aTeNe CUCTEM AJIEKTPO-
cHaOXXEeHHs 3aBoja B 1esioM (cM. Tabn. 6.6) U mpuHUMaeTcs, Kak Haubosee
pauMOHANbHBIA, BApPUAHT CXEMbl, HUMEIOIHUA HAWIy4lIHMe TEXHHUKO-
DKOHOMUYECKHE TOKa3aTesd. Jlamee maeTrcs ONMCcaHue NPHUHSATON CHUCTEMBI
AIIEKTPOCHAOXKEHHUS: OMHUCHIBAETCS cXeMa 3JIeKTpuueckux coenuHenuit ['TIIT
(I'PII), KOHCTPYKTHUBHOE BBIMIOJHEHUE MOACTAHIIMN M paclpeenuTeIbHbIX
YCTPOWCTB.

7. BBIBOP CPEJICTB KOMIIEHCAIIMU PEAKTUBHOM MOIIIHOCTU

Br16op cpencTtB KoMmIeHcAllMM PeaKTUBHOW MOITHOCTH MPOU3BOAUTCS
0 METOJIMKE, paCCMOTpeHHOM B /13/.
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Tabnuna 5.1 - Beibop ceuenuit kaOeNbHBIX JUHUN BHYTPU3aBOICKON CETH

Ba- | Homep | Ha3ua- | Kon- | Pacuernas Harpyska Jmana | Cnoco6 | ITompas. ko3¢- Mapka u | Jlonmyctumasi Harpy3-
pu- | IMHUU | YeHUEe | BO Ha OJIMH Kabenb, A JUHUH, | MPOK- (ULHEeHT TpOK- ceueHue | Ka Ha OJIMH Kabenb, A
aHT nuHUM | kabe- | B HOp- B [IOCJIeaBa- | KM JaAKu | Jaaku Kkabenein kaleneit | B HOp- B IIOCJIeaBa-
Jleit MaJIbHOM | pUITHOM ky ko MaJIbHOM | PHIHOM
pexXHUMe | pexume pexXHUMe pexXHUMe
1 2 3 4 5 6 7 8 9 10 11 12 13

Ta6JII/IHa 52- OHpCI[CHGHI/IG KallUTAJIBHBIX 3aTPaT U pacxoJa OIBCTHOT'O MCTAJLJIa Ha CXEMY BHYTPCHHCT O Z)JIGKTpOCHa6-
KCHUA

KabenbHbBle THUHUMU BBICOKOBOJIBTHBIE anmapaTsl Tpanchopmaropsl

Ne| Hau- | Mapka, | Jnu- | Bec g Croum. Kanur. | Pac- Tun | Kon- | Crou- | Kanut. | Tun | Kon- | Crou- | Kamnur.
Me- | KOJI-BO | Ha (omuH 1 kM u- | BIOXE- | X0 BO, | MOCTb | 3arpa- BO, | MOCThb | 3aTpa-
HO- | W ceue- | oM- | Ka- HUU HUS [BET- T. | anma- | Thl HA mr. | TpaHc- | ThI K7,
Ba- HUE HuM | Oenp), | (oxuH K, HOTO para, | amma- dopma- | THIC.p.
Hue | mpoBo- |l kM | T/km Kabenp), | ThIC.p. | Me- TBIC.p. | paThl Topa,
au- | JOB ThIC.p./ Ta- Kz, TBIC.D.
HUHA KM ma G, TBIC.p.

T
112 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Tabnuma 5.3 - OnpeaeneHne SKCIUTyaTallMOHHBIX PACX0/I0B U TTOTEPh JICKTPOIHEPTUU B JIMHUSX BHYTPHU3ABOJICKON CETH

Juuaunmn Briximrouarenn

Ne Hauwme- MapKa, Pac- JIJ'II/I' CO y T, O APJ] s AWA/] C]]/] ) Kj] , CA/] ) KB ) ®p, CAB ,

n/i | HoBa- KOJ-BO | 4er- Ha kor./ |4ac | % kBT TBIC. TBIC. | TBIC. | TBIC. | TBIC. % TEIC.
HHE U ceve- | HBIA - | KBty kBru | pyo./ |pyo./ |pyo. |pyo. pyo./
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JIUHAU | HUE TOK lp, | HUH oz oz roj

kabems | A I, km
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Tabnuna 5.4 - OnpezesieHne dKCIUTyaTallMOHHBIX PACX0/I0B U OTEPh JIEKTPOIHEPTUU B TpaHChHOpMaTOpax

Ne | Kon-Bom |[McxonmgHBIE JaHHBIC Pacuernrle janHbIe

n/ut | momHOCTH | Sp APyy, | APx3, | Co, To, T, or, K7, APy, AWy, Cnr, Cur, k3
TpaHc- kB-A | kBr kBt Kort./ Jac Jac % THIC. kBt TBIC. ThIC.p./ | THIC.p./
dbopmato- kBT-u pyo. kBT-u TOoJI TOoJI
poB

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

B TaGuie npuHATHI Cleayonme 0003HaYeHNS:

F - ceuenue npoBona; |p - pacueTHBIN TOK TUHUH; [ - YACITBHOE aKTUBHOE COITPOTUBJICHUE MPOBOJIA; { - BEC OJTHOTO
KWJIOMETpa allfoMuHus poBoaa; C - cTouMOCTh | KM JIUHUM; @ - Y% aMOPTU3allMOHHBIX oTunclieHnil; Cp - CTOUMOCTh
AIEKTPOIHEPTHH; 7 - BPEMs MaKCHUMaJIbHBIX IOTeph; AP, - moTepu akKTUBHOU MomIHOCTH B JInHUU; AW, ; - motepu
sHepruu B uHuM; Cp; - CTOUMOCTD NOTEPD d3HEprun; C47 - CTOUMOCTh AMOPTU3ALMOHHBIX OTUUCIEHUM; Cyy - DKC-
mryararuonHbie pacxonsl, Cy; = Cpy + Cyr; K7 - CTOUMOCTD IUHKH, Py - HOpMaTUBHBIN Ko3¢durueHT 3 dek-
TUBHOCTH KalUTANbHBIX BiIokeHnd, Py =0,120; 35 - 3aTrparsl Ha quauio; G - Bec amomunus /4/, /10/.

Tabnuma 5.6 - Toru cpaBHeHHs] BAPHAHTOB CUCTEMBI SJIEKTPOCHAOKESHUS

[Tpumeuanue. B xauecTBe mpumepa B TabJIMIIE YKa3aHbl BCEBO3MOXKHBIE HANIPSKEHUSI CUCTEM BHEIITHETO U BHYTPEHHETO
AIIEKTPOCHAOKEHHUSI.
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7. AHAJI3 YPOBHEN HATIPSIDKEHU S B CUCTEME
SJIEKTPOCHABXEHWMA ITPEAITPUATIAA

[enbto aHanmu3a ypoBHEN HaNpPsKEHUS SBISETCS:

a) omnpeneneHue HeoOXOAMMOCTH MPHUMEHEHUSI CPEACTB PETyJIHPOBAHUS
HaIPSDKEHUS;

0) BBIOOp CPEACTB pEryIMpOBaHUS HANPSIKEHUS, MECT UX YCTAHOBKH U
TpeOyeMoro quana3zoHa peryjaupoBaHuUs HAPSKEHUS;

B) OIpejesieHne HOMEPOB PEryJIHMpPOBOYHBIX OTBETBJICHUN TpaHcopma-
TOPOB ¢ nepekoueHneM 0e3 Bo30yxkaenus ([16B).

HcxonHple ONOKEHUS IPU aHAITA3€ YPOBHEN HAIIPS/KCHUS.

1. AHanu3 pexxuMa HamnpsKeHUM BeleTcs OJHOBPEMEHHO Ui Bcell pac-
MPEICIIUTENLHON CETH.

2. Bce yuacTku ceTH M Bce Harpy3kd MpearnoiaraloTcs CUMMETPUYHBIMU
Y JTMHEHUHBIMM.

3. PaccmaTpuBatoTcs JBa mapajijiesIbHbIX peXuMa: PeKUM HauOoJIbIINX U
pPEKUM HAaUMEHBIINX Harpy30K.

B kauecTBe kpuTEepus MPaBUIBHOCTH PELIECHUS BOIIPOCOB PETYINPOBAHUS
HaIpsKEHUS IPUHUMAETCS YCIOBHE:

V.2V 2V, (23)

T.€. OTKJIOHEHUS HAMPSHKEHUS ISl BCEX MPUEMHUKOB AJIEKTPUUYECKON PHEPTUH,
MPUCOEIMHEHHBIX K PACCMAaTPUBAEMON CETH, HE TOJXKHBI BBIXOJUTH 32 MPEETIbI
TEXHUYECKHU JOMYyCTUMBIX 3HAUCHUM.

B cBs3u ¢ TeM, 4TO B KypcoBoM mpoekTe 1exoBsie cetu 0,4 kB He pac-
CMATPUBAIOTCS, MPU PEIICHUH JAHHOTO BOIPOCA MPEIIAraeTcs CUUTATh, UTO
YPOBHH HamNpsDKEHHS Ha 3akumax npueMHukoB 0,4 kB cooTBeTcTBYIOT Tpebo-
BanusaM ['OCT 13109-97, ecnu OTKIIIOYEHUS] HANPSHKEHUS OT HOMHUHAJIBHOTO
HarnpspbkeHus: cety Ha muHax 0,4 kB 1exoBbIX MOJCTaHIIMN U3MEHSIOTCS B Ipe-
Jenax:

+4 - +6% B pexxrMe MaKCUMAJIbHBIX HAarpy3o0K;

+1 - +5% B pexxruMe MUHUMAaJIbHBIX HAarPy30K.

Harpy3ku 11eXOBBIX MOACTAHINI U MPUEMHUKOB 3JIEKTPOIHEPTUU HAMIPSI-
)keaueM Boiie 1000 B B pexnme MakCHUMalbHBIX HArpy30K COOTBETCTBYIOT
pacyeTHBIM Harpy3kam, OIpeAeICHHBIM B pa3ielie 2 KypCOBOIO MPOEKTa.

Harpy3ku B MUHMMaJIbHOM PEXUME ONPEEIIOTC MPUOIMKEHHO, UCXO0-
JIs1 U3 CJIEYIOIINUX COOOpaKeHUI:

1) 1Sl MOACTAHUMU 11€XO0B, pabOTaOIIUX B TPU CMEHBI, aKTUBHbIC Ha-
Ipy3KH IPUHUMAKOTCS paBHBIMHU 80% CpeHEro10BbIX AKTUBHBIX, & PEAKTHUBHBIE
- 90% cpeHeroJ0BbIX PEAaKTUBHBIX HAIPY30K MOACTAHIINIM;
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2) 1Sl OJICTAHIIMI 1IEX0B, pa0OTAIOIMIMX B JIBE€ CMEHBI, MTPEATIOJIAraeTcs,
YTO BCsI HAarpy3Ka JBYXTpaHC(HOPMATOPHOU MOJCTAHIIMM B HOYHOE BpeMs Iepe-
BOJAUTCA Ha OJMH U3 TPAaHC(HOPMATOPOB, U €T0 3arpy3ka B 3TOT MEPHO]] COCTAaB-
JSeT 10 akKTUBHOM MomHOcTH 20% OT pacdyeTHON aKTHMBHOW Harpy3KH, a peak-
TUBHOM - 30% OT pacuyeTHON peakTUBHOW HArpy3KH MMOJCTAHINNL;

3) Ha IpeanpusiTUH, pabOTAIOIIEM B JIBE CMEHBI, BCE NOTPEOUTENN Ha-
npsokeHueM Beie 1000 B (kpoMe KOMIIPECCOPHBIX W HACOCHBIX) B HOYHOE
BpeMsl OTKJIIOYAIOTCs, Harpy3Ka KOMIIPECCOPHBIX U HACOCHBIX YMEHBIAECTCS HA
50%;

4) Ha MpEeANpUATUAX, paldOTAOIIUX B TPU CMEHbI, Harpyska NOTpe-
ouTtenel BbIIIE
1000 B ymenbiiaercst Ha 10% 1o cpaBHEHUIO C paCUE€THOM.

[Ipu BbIOOpE CHOCOOOB PETYIMPOBAHMS HAIMPSDIKEHUS B AICKTPUUYECKUX
CeTSX MPEANpPHITHS B MEPBYIO ouepeib Leaecoo0pa3Ho paccMaTpuBaTh Bapu-
ant ycranoBku Ha ['TIIT Tpanchopmatopos ¢ PIIH u tpanchopmaropos I16B B
LIEXOBBIX MOACTaHIUAX. B ciydae, eciin peryaupoBaHus HANPSXKEHUS HA IIAHAX
['TIIT (T'PIT) okaxkeTcs HEIOCTATOYHO, CIEAYET PACCMOTPETh BO3ZMOXKHOCTh pe-
TYJIMPOBAHUS HAMPSIKECHUS HA OTXOSIIIUX JIMHHUSAX, COBMECTHOE PETYIIMPOBAHHUE
U JIPYTHE CTIOCOOBI.

Pacder nponsBoauTcs B ClEAYIONMIEN OCIEN0BATEIBHOCTH.

1. OnpenensitoTcsi pacueTHbIE HArpy3Ku 3JIEMEHTOB ceTu (TpaHchopma-
TOPOB, JIMHUH) JJIsI PEKUMOB MaKCUMAJIbHBIX 1 MUHUMAJIbHBIX HAIPY30K.

2. Onpenenstorcsi MOTEPU HANPSIKEHUS] B DJIIEMEHTAX CETH AJIsI paccMart-
PHBAEMbIX PEKUMOB MO BBIPAXKECHUIO, KB:

PR+ QX
AU=—""— (24)

H
WJIA €T0 aHAJIoraM.

3. Pesynwratel pacuetoB st I'TIIT cBogsiTest B Tabnuiy 8.1, 11 eXOBBIX
TII - B Tabnuiy 8.2 (TOCIemHss COCTaBIseTCS NSl Oyrpkaiiiield u Hambosee
yaaJieHHOW mnojactaHiuu), rpadgel 1-3. IlpousBoauTcs aHaiu3 pe3ysbTaTOB U
JIEJIA€TCS BBIBOJ O COOTBETCTBUM HAIPSIKEHUS HA3BAHHBIM ITpEJIEIIaM.

4. Ha ocHOBaHMM aHayM3a BeIOMpaeTcs nojoxkeHue perynsropa PITH na
['TIIT B pexxuMe MakCUMaJIbHbIX 1 MUHHUMAJIbHBIX HArpy30K, a TaKXKe MOJIOkKE-
Hue perynaropa IIbB nHa nexosoii TII. Ilocneanee q0KHO OBITH OJIMHAKOBO
IpyU MakKCUMyMe€ ¥ MUHUMYME Harpy3ok. Pe3ymbTaTsl 3aHocsTcs B rpadbr 1-5
tabmuir 8.1 u 8.2.

Hanpumep, ayist npeanpusatus, NoIy4yaroiero 3aekrposnepruto no JIOII
35 kB npu HanpsbkeHuu BHYTpEHHeEro ajekTpocHadxkenus 10 kB ¢ mepenaueit
10 KaOeJIbHBIM JIMHUSIM B PE3YJIHTATE PACUETOB MOIYIHIIOCH, YTO 0€3 peryiImpo-
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BaHMsA ypoBHeW HanpspkeHus Ha ['TII1 He BBIXOaAT 32 HOpMY, a Ha IOACTaHLUH -
He cooTBeTcTBYIOT eif. [IpumenuB PITH na tpancdopmatopax I'TIII, oGecrieun-
BaeM COOITIOZICHUE HYKHBIX HANPSDKEHUH (cM. Tabmuiy 7.1).

Ta6muna 7.1 - [lorepu HanpspkeHus 11 1exoBoi TIT

HaunmenoBanue [ToTepu HanpspkeHUS, Y0

DJleMeHTa 0e3 perympoBaHUs C peryJupoBaHUEM
MaKCH- MHHH- MaKCH- MHHH-
MaJjbH. MaJbH. MaJbH. MaJbH.
Harpy3Ku Harpy3Ku Harpy3Ku Harpy3Ku

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

KJI-10 xB -3 -1,5 -3 -1,5

Tpanchopmarop wuexo-

BOU

ITOICTaHIIHN +5 +5 +5 +5

a) KOHCTPYKTHUBHas Haj- | -3 -15 -3 -15

OaBKa 0 0 0 0

0) moTepu HAMPSKEHUS

B) HajOaBka E (I16B)

Hroro na mmuax 0,4 kB | -1 +7 +4 +4.,65

8. PACUET TOKA KOPOTKOI'O 3AMBIKAHNMA,
BBIEOP ATTITAPATYPBI M TOKOBEJIYIIIUX YACTEM

BriOupaembie M0 yCIOBHUSIM HOPMaJIbHOTO PEXKUMa KOMMYTAIIMOHHBIC
anmaparbl, TOKOBEIYIIHE YaCTH, U30JIATOPHI CXEMBI JJICKTPOCHAOKECHMS IS
MOBBIIIIEHUS HAJIE)KHOCTU JOJIKHBI MPOBEPSTHCS HA JUHAMUYECKYIO U TepMUY e-
CKYI0 YCTOMYHMBOCTH OT JCHCTBHS TOKOB KOPOTKOTO 3aMbIKaHUS, KOTOPHIE MO-
I'YT BO3HUKHYTh B aBapUIHBIX PeKUMaX.

Pacuetr TOKOB K.3. cliely€T HAUMHATh C COCTABJICHHS] PACUECTHOU CXEMBI,
UCXOJSl U3 HOPMAJIBHOIO pPEeXUMa PabOThl pacCMATPUBAEMON CXEMBI DJIEKTPO-
CHAOXXEHUSI, HE CUYUTASCh C KPATKOBPEMEHHBIMU BUIOU3MEHEHUSIMH CXeMbl. bo-
Jee JUIUTENbHbIE BUIOU3MEHEHHSI CXEMbI JOJKHBI YUYHUTHIBAThCA. Tak, HaNpH-
Mep, OpH pacyeTe TOKOB K.3. HA MOACTAHLIMIX C ABYMSI CEKIIUSIMU IIUH JOJIKEH
YUYUTBIBATHCSI PEKUM PaObOThl 00€MX CEKIU OT OAHOTO TpaHchopMaTopa WU
BBOJIa C YYETOM MOJANMUTKH MECTa K.3. OT BCEX JIBUTATENeH, MOAKIIOUEHHBIX K
o0eum cexkuusam muH. [loanuTka Mecta K.3. Ha ctopoHe 6-10 kB yuutbiBaercs
OT BCEX CUHXPOHHBIX I'€HEPATOPOB U KOMIIEHCATOPOB, a TAK:KE CUHXPOHHBIX U
ACUHXPOHHBIX 3nekTpoasurareneit momuocteio 100 kBT u Gonee, ecnu atu
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DIEKTPOABUTATENIN HE OTAEIEHBI OT TOYKHM K.3. PEAaKTOpaMU M CHIJIOBBIMH
TpaHcpopMaTOpaMu.

PacueTHas cxema moJiydaercss U3 CXEMBI JIEKTPOCHAOKEHUS MYyTEM HC-
KJIIOYEHUS] U3 MOCIEAHEW TeX JMHUM M MOJICTAaHUUM, IO KOTOPBIM HE OynyT
IPOTEKATh TOKM OT UCTOYHUKA NMUTAaHUS K BEIOpaHHBIM TOYKaM K.3. Ha pacueT-
HOM CXeMe HaJ0 yKa3aThb OCHOBHBIE IapaMeTpbl 00OpYyIO0BaHUsS, KOTOPHIE IO-
TpeOYIOTCS Il MOCJIEAYIOWEro pacyera (HOMUHAJIbHBIE MOIIHOCTH W Hamps-
KEHHUSI KOPOTKOI'O 3aMbIKaHUSI TPaHC(POPMATOPOB, AJIMHBI U CEUEHUS JIMHUM, UX
yJEJIbHbIE PEAKTUBHBIE U AKTHUBHBIE CONMPOTUBIIEHUS U T.1.). TOUkH pacuera K.3.
JOJKHBI ObITh HAMEUEHBI Ha BCEX HANPSIKEHUSX CXEMbl B MECTaX HAUOOJBIINX
3HAYEHUI TOKOB: Ha EPBUYHOM cTopoHe TpaHchopmaTopoB ['TIII, Ha cOOpHBIX
muHax 6-10 kB, Ha MMHAaxX pacrnpeaeNuTeNbHbIX YCTPOUCTB NPHU HATMYHUH 1O -
IUTKH OT OJIMKAWIINX BBICOKOBOJBTHBIX 3JEKTPOJIBUTaTeNed, Ha IEPBUYHON U
BTOPUYHOU CTOPOHE HambOOsee MOIIHBIX LIEXOBBIX TPaHCHOPMATOPOB, MOJKIIIO-
YEHHBIX KOPOTKOU JINHUEM.

JI1s KaK10M M3 HAMEUYEHHBIX TOYEK K.3. COCTABIIETCA CXEMa 3aMELEHUs.
B cxeme 3aMelIeHNns] yUUTBIBAIOTCS BCE CONPOTUBIIEHUS AIEMEHTOB nenu. Co-
IIPOTHUBJICHUS] PEKOMEHAYETCS BBIPaXKaTh B OTHOCUTEIIBHBIX €IMHULIAX.

Ilocne Toro, Kak cxema 3aMEIICHUS COCTaBIICHA, €€ CIEAYET IIyTeM I10-
CJIEIOBAaTENbHBIX MPEOO0pa30BaHUM YHPOCTUTh U MPUBECTH K YJOOHOMY AJis
pacuera Buny. Ilocne ynpomeHus CXxembl ONPEAEISIETCS CyMMapHOE OTHOCH-
TEJIbHOE PE3YJIbTUPYIOIIEE COITPOTUBIEHUE CXEMBI 10 TOUYKH K.3.

AKTUBHOE CyMMapHO€ CONPOTHUBIIEHUE LEMH K.3. YUUTBIBAETCS, €CIIU E€r0
BeJMurHa Oosnblie 1/3 cyMMapHOTO MHIYKTUBHOTO COIPOTHUBIICHUS TOM Xke Ie-
nu. J[asee onpenesnsoTcs CIeyIUe BEIUYUHBI TOKOB KOPOTKOTO 3aMbIKaHU:

"

I no - HadaJbHOE 3HAUCHHE MEPUOJMYECKON ciararoiieil Toka k.3. (Ha-
YaJIbHBIA CBEPXIIEPEXOIHBIN TOK K.3.);

ly - YAapHBIM TOK K.3., HCOOXOIUMBIH JIJIsi TIPOBEPKHU 3JIEMEHTOB CETH Ha
JTUHAMUYECKYIO YCTOMUYHUBOCTD;

|y - HauOosbIiee AEHCTBYIONIEE 3HAUYCHHE MOJIHOTO TOKA K.3., HEOOXO1H-
MO€ JJIsi TIPOBEPKH DJIEKTPUUYECKUX annapaToB Ha JUHAMUYECKYH YCTONYM-
BOCTD;

lo2 - 3Hauenue st t = 0,2 ¢, HEOOX0UMOE ISl TPOBEPKU BBIKITIOUATEIICH
10 OTKJII0YaeMOMY UMH TOKY;

|, - meiicTByrOIIEE 3HAUCHNE YCTAHOBUBIIIETOCS TOKA K.3., IPUMEHSIEMOTO
JUISL IPOBEPKU TEPMHUYECKON YCTOMYMBOCTH 3JIEMEHTOB CETH;

Sp2 - MomHOCTD K.3. st t = 0,2 ¢, HeoOxoauMast il TPOBEPKHU BBIKITIO-
yaTeseH Mo OTKJII0YaeMOM MU MOIITHOCTH.

Pe3ynbTaThl pacueToB peKOMEHIyeTCsl CBeCTH B Tabmuiy 8.1.
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Tabmnura 8.1

I

no

Iy

ly

|

|0,21 S0,2

Bce anemeHTBl cxeMbl 3JeKTPOCHA0XKEHUsI BBIOMPAIOTCS MO HOMMHAJb-
HBIM HaIlPSKEHUSAM U TOKY € 00s3aTelIbHON MPOBEPKOW MO YCTOMYMBOCTH K TO-
KaM KOPOTKOI'O 3aMBbIKaHUs IyTEM COIIOCTABJICHUS TEXHUYECKUX JTaHHBIX BBI-
OMpaeMbIX 3JEMEHTOB C MOJYYCHHBIMH PACUETHBIMU 3HAYEHUSMH TOKOB K.3.
[Ipu ucnob30BaHUU B PACIPEIEIUTENBHBIX YCTPOMCTBAX KOMIUIEKTHBIX SYEEK
PEKOMEHJIyEeTCsl CpPaBHUBATh TEXHUYECKUE JAHHBIE YCTAHOBJICHHOW B s4YEHKe
anmnapaTypsl WM [1apaMeTpbl CaMOW SYEHKH C PACUETHBIMU 3HAYEHUSMH TOKOB
K.3. B KypcoBOM mpoekTe B 3aBUCUMOCTH OT MPUHSITONW CXEMBI JJIEKTPOCHA0XKe-
HUSl BBIOMpAIOTCS Pa3zbeAMHUTENH, OTACIUTENN, KOPOTKO3AMbIKATEIN HA Iep-
BUYHOU cTopoHe TpaHnchopmaropoB ['TIII, MacisHbIE BBIKIIOYATENHN, BHIKJIIOYA-
TEJIU Harpy3KH paclpeleIUTENbHbIX YCTPONUCTB, CEKIIMOHHBIEC BBIKIIIOUATEH, a
TaK)K€ BBOJHBIE M CEKLUHOHHBIE ABTOMATHYECKHE BO3YILIHBIE BBIKIIOYATEIU
HanpsokenueM 0,4 kB 1exoBbeIX TpanchopMatopHbeIX mojactaninuii. Cremayer
NOMHUTbH, YTO BBOJHBIE M CEKI[MOHHBIC BBIKIIOYATEIM HAa HU3KON CTOpOHE
JIBYXTpaHC(HOPMATOPHON MOJCTAHIIMN BBIOMPAIOTCS, UCXOJIS U3 YCIOBHM pabo-
Thl B [IOCJI€ABAPUITHOM pEXUME NP MUTAHUM O0EUX CEKUUU OT OJHOrO TPaHC-
dbopmatopa, paboTarONIEro B YCIOBHIX MEPErPY3KH.

[Ipu BBIOOpE anmapatypbl JOJKHBI YUYUTHIBATHCSA YCIOBUS CPEAbI, B KOTO-
poii paboTaeT anmapar: BIaXXKHOCTb, HAIMYUE BPEIHBIX ISl U30JIALMU U TOKO-
BEJIyIIUX YacTed MapoB, Ta30B U T.J., & TAKKE TEXHUKO-3KOHOMHYECKas lese-
C000pa3HOCTb.

Bb100p M301TOPOB U IIMH paclpeeauTeNbHbIX YCTpocTB 6-10 kB npu
yenoBusix K3 mpousBonuts HeuenecoodpasHo. JlocTaTouHo, 3aJaBIINCh TUIIOM
KPVY, npoBeputsb €ro no yciaoBusAM K.3., HOCKOJIbKY BCE COCTABIIIOLIUE PJIEMEH-
Thl COOTBETCTBYIOT IIPUBEICHHBIM [TapaMeTpam.

JIs MpOBEpKH MOYYEHHBIX 3HAUEHUN TOKa K.3. Ha ctopoHe 0,4 kB nexo-
BbIX TII MOXKHO HCIIOIB30BaTH HOMOTIPAMMBI.
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9. PACYET 3A3EMJIEHUA

C nenpio obecrieueHrs 0€30MaCHOCTH JIIOJICH TI0 YCIOBUSAM PEXXHMOB pa-
00TBI ceTel, 3alUThl AJIEKTPOOOOPYIOBAHUS OT I'PO30OBBIX M JIPYTUX TEpeHa-
NpsDKEHUH B 3JIeKTpoycTaHoBKax 10 U Bbie 1000 B 10oKHBI OBITH COOPYKEHBI
3a3eMJISIIOIIME YCTPOMCTBA U 3a3€MJICHBI KopITyca AJiekTpoodopyaoBanus . On-
HO U TO K€ 3a3eMJIAIONIEE YCTPOUCTBO HA MOACTAHIIMY BBHIMOJHSIET Pa3InvYHbIC
GyHKUMH, SBISSICH M 3aUUTHBIM, U pa00YUM, U TPO303aIUTHBIM. 3a3eMIISIOIINE
YCTPOMCTBA MOJCTAHIIMI HOPMUPYIOTCSA IO BEIWYMHE COMPOTHUBIICHHS, pacTe-
KaHUIO TOKa 3a3emuintelist. Huxke mpuBOIATCS HOPMBI Ha 3a3€MJICHHUE DJIEKTPO-
YCTaHOBOK, OM:

- snekTpoyctaHoBku 10 1000 B ¢ u301upoBaHHOW M TITyX03a3€MIIEHHOMN
HEUTpabio - 4;

- aniekTpoyctaHoBku 6ojyiee 1000 B ¢ GonpiuMu TOKaMM 3aMbIKaHUS Ha
semutio (I3 <500 A) - 0,5;

- anekTpoyctaHoBKHM Beiie 1000 B ¢ ManbiMu TOKamMu 3aMbIKaHUs Ha
semumto (13 <500 A) - 250/15;

- TO k€, HO 3a3€MJISIIOIIEE YCTPOMCTBO HCIIOIb3YETCS OJHOBPEMEHHO U
1 yecranoBok 0 1000 B - 125/1;.

B ycTanoBkax ¢ MajbIMM TOKaMH 3aMbIKaHUS Ha 3€MJIIO BeJIMUUHBI 250 1
125 sBasit0TCSt HAMOOJIBIIUMU JOMTYCTUMBIMUA HANPSKEHUSIMUA TPUKOCHOBEHMUSI.
|; - pacueTHbII TOK 3aMbIKaHMsI Ha 3€MJIIO, KOTOPBIA B yCTaHOBKax, paboTaro-
IIUX B PEKUME C U30JIMPOBAHHON HEUTpablO, SIBJSETCS EMKOCTHBIM TOKOM OJI-
HO(A3HOTO 3aMbIKAHUSI Ha 3€MJII0 U OTpEeNsieTCs] MPUOIMKEHHO U3 BhIpaxKe-
HUS, A

U-liys U- lBO3ﬂ
[, =—Xb [, =——2A
10 350

rae U - nuHeitHoe HanpsbkeHue ceTu, KB;

lieas , |pogy - IMHA BMeKpUYecKn CBSI3aHHBIX MEXKAY COOOW JIHMHUM - Ka-
OEJbHBIX M BO3AYITHBIX COOTBETCTBEHHO, KM.

B kypcoBoM mpoekTe ciienyeTr pacCyMTaTrh OTAEJIbHBIA MCKYCCTBEHHBIN
3a3€MJIUTEIIb WM UCKYCCTBEHHBIN 3a3€MJIUTEIb B JJOMOJIHEHUE K €CTECTBEHHBIM
3a3eMJIUTEIISIM, €CJIM COMPOTHUBIICHUE PACTEKAHUIO MOCIEIHUX HE COOTBETCTBY-
€T HOpMaM.

ITo pe3ynbpraTam pacuera B MOSCHUTEIBHOMN 3alHUCKE MPUBOJIUTCS ACKHU3
3a3eMJIIOLIET0 YCTPOUCTBA, BHIMOJHEHHBIN Ha MJIaHE MOACTAHLIMY UJIU pacIpe-
JEJIUTEIBbHOIO YCTPOMCTBA.
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[MTPMJIOXKEHUE 1

Ta6J'II/IHa IT1 - Tuner IMPUMCHACMBIX CBETUJIBHHUKOB U BbICOTA IIOABECA

IIpousBoactBo | Ocsemennocts | Bung UC | BeicoTa XapakTepHble
IOJI-
JUJI JIH BECa, M CBETUILHUKHU
1 2 3 4 5 6
1. Jluteitasie | 150- | - JPJI 8-20 CI2J1PJI
3aBojbl 1 11exa | 300 JIPU PCII05,
JAHaT XCII01, YITOAPJI
2. Mexanuue- | 300- - JUIL, 6-8 JII, JICII02,
ckue u uHeT- | 500 JPJI 12-18 JICII13
pPYMEHTaJIbHbIE JIPU PCII18, C2APJI,
exa I'CII18
3. Coopounsie | 200- - JUT 3,6-12 JI, JICII02,
nexa (B 3aBu- | 500 JICIIO6, JICII13
CUMOCTH OT JIPJI 6-10 VIILAAPJI
rabapuToB u3- JIPU Y BBILIE PCIIOS
TIEITHS) JIHaT I'CIT18, XCCII-14
4. I"'anpBaHu- 300 20 JIH 4 B3I', B4A, H4b
yecKHe Iexa JUT 6 I1BJIM, HOI'JI
JPJI 10 VIIAAPJI
5. Okpacou- 150- 100 JIH 4 B3I', B4A, H4b
HBIC 1IeXa 200 JUIT 6-8 HOT'JI, IIBJI1,
JPJI 8-20 ITBJIIT
I AAPJI, PCII11
6. Cxnagpl 50-75 | 20-30 |JIH 4
JUJT 4-6 JICII13, JICTI02
JPJI 8 C35/1PJI
JIHaT XCCIIO1
7. lapaxu 100- |75 JIH 4-6 [1CX, HCIIO01
150 JUJT 6-8 ITBJIM, TIBJIII,
JICII02
8. Jlemo snex- | 100- |75 JIH 4-6 HCIIO1
TPOKap 150 JUI 6-8 JICTIO02
9. [Ipokarusie | 200 - JIPJI 12-20 PCIT 13
exa
10. MammuH- 150 - JIUT 6-8 JICII02, JICII13
HBIC 3aJIbl Ha- JPJI 12-18 PCII13, PCIIO05
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COCHBIX, KOM- JAPU I'CIT10, I'CIT14
IIPECCOPHBIX
11. Dnextpo- |150- |- JIUI 8-10 IIBJIM, JIJ1, JICII13
MaIIIHO- 200 JPJI 12-18 PCII11, PCITI12
CTPOUTEIIBHOE JAPU I'CII10, I'CIT14
IPOU3BOICTBO
12. Jleconuns- | 150 - JIUI 6-8 I1BJIM
HOE TIPOU3BO/I- JPJI 6-18 PCII11, PCII12
CTBO JIPU I'CII10, I'CIT14
13. Cronsapuoe | 200 - JUIT 6-8 I1BJIM, IIBJIII,
MPOU3BOACTBO JPJI 6-12 [1BJI1
JIPU PCII11, PCIT12
I'CIl14
14. MeGenb- 300 - JUI 6-8 [TIBJIM, T1BJIII,
HOE MIPOU3BOJI- JPJI 6-12 [1BJI1
CTBO JAPU PCII11, PCIT12
I'CIl14
15. Tekctune- | 350- - JUIT 5-6 [1BJIII, IIB11,
HOe mpou3Boa- | 750 JIBIT02
CTBO (TIps- JIBI104, JIBIT31
JAJIbHBIC,
TKaIIKHE)
16. Tpuxo- 400- |- JIUI 4 JIBI104
Ta)kKHasi Ipo- 750
MBIIIICHHOCTD
17. llIBeitHas 600 - JUT 4 JIBI104
TIPOMBIIII-
JICHHOCTD
18. Capou- 200 - JUJT 5-6 JI, JICTI02,
HbI€ YYaCTKHU JPJI 9-15 JICTI13
JIPU PCII05, PCIIO8,
PCII18
I'CIT10, I'CIT18
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27

E!.ﬁ o ]
Ge) G Re] ¢ [ CB] G g 9
E!H_!H_JL._J G G g Peeme

e e
' o | =y =1
i CRAREREDE [IEE/E R 2 T Teasadie
OIS Tuaes
e o Lo
] K
B TOBA 7
o=-No-Nn-

[TpombimneHHbIil 00beKT moaydaeT DCH oT ri1aBHOM NMOHW3HUTEIHLHOMN
nonactannuu (I'TIIT). Paccrostaue ot I'TIIT mo mexomoit TII — 0,9 kM, a oT
sneprocucteMbl (OCH) mo I'TIIT — 14 kM. Hanpsoxenue ma I'TIIT — 6 u 10
kB.

TII nomkHa OBITH pa3MelieHa Ha TEPPUTOPUN 0OBEKTA
KomuuectBo pabounx cmen — 2. [loTpebutenu nexa umeror 2 u 3 Ka-
teroputo HagexxHoctu DCH. I'pyHT B palioHe 00beKTa — YEPHO3EM C TeMIIe-
parypoii +20 °C. Kapkac 31aHus 11eXa CMOHTHPOBaH U3 0JIOKOB-CEKIIHH JIJTH-
HOU 6 M KaXKIbIH.
Pasmepnr nexa AxBxH=48x28x9m. BcnoMmorarenbHbIle TOMEIICHUS
JBYXdTaKHbIE BEICOTOM 4 M. Ilepeuenn obopyaoBanus 0ObeKTa AaH B TaAOIHUIIE.
MotHoCTh 3eKTponoTpediaenus (P-,) yka3aHa Ijs OJHOTO DIIEKTPOIPH-

.

| -

EMHHKA.
PacrionoxeHre 0CHOBHOTO 000pYAOBaHMS IIOKA3aHO HA IUIAHE .
Ne an- BapuanTt Koa¢-ur [Ipumeua-
npueMHuka | Pycr, kBT WCIL., CITPOCa, | HUE
Ha IJIaHe 2 3 MOIITHOCTH
1,2 55 48 30 0,6\0,7\0,8
3,4,5 14 10 12 0,2\0,6\0,6 11B=40%
6,7,8 10 12 6 0,14\0,16\0,5
9,10,11 20 15 10 0,17\0,25\0,6
5
12,13,14 5 4 6 0,17\0,25\0,6
5




15,16,17 1,5 3 2,5 0,14\0,16\0,5 | 1-da3nble
18,19 3,4 3,2 2,2 0,14\0,16\0,5 | 1-da3nsle
20-25 12 9 6 0,17\0,25\0,6
S
26,27 17,2 8,5 10,5 0,17\0,25\0,6
S
28 - 30 4,5 12,5 17,5 0,17\0,25\0,6
S
31-34 7,5 9,5 8,5 0,17\0,25\0,6
S
35-37 4 11,5 7,5 0,17\0,25\0,6
5
38,39 30 25 20 0,1\0,2\0,5 [1B=60%
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Ha Tepputopun HpOMBIH_U'IeHHOFO 061,e1<Ta MIPEYCMOTPEHBI TTOMEIIICHUS
Ju1s riexoBoi TII, BEeHTHIIATOPHOM, MHCTPYMEHTAILHOM, 711 OBITOBBIX HYXKI U
IIp. TIPOMBIIIUICHHBIN OOBEKT MUTACTCSA OT IMOACTaHIMU Tiyookoro Boaa (I1I'B).
Paccrossaue ot III'B mo niexoBoit TII — 0,5 kM, a or DHC go III'B — 10 kM.
Hanpsoxenune va [1I'B — 10xB.
KommuectBo paboumx cmen — 2. Ilorpeburenn 55 mpOMBIIIICHHOTO

o0beKTa UMEIOT 2 1 3 KaTeropuro HaaexkHocT DCH.

I'pyHT B paiione — mnecok ¢ temreparypoi +20 °C. Kapkac 31aHus 1iexa
CMOHTHPOBAH U3 OJIOKOB-CEKITUH JUTMHOM 8 1 9 M KaXKIbIH.

Pasmepri iexa A x Bx H=48 x 30 x 9 m.
BcriomorarenbHrie IMOMCIIICHUA IBYXOTaXXHBIC BBICOTOU 4M.
[lepeuenn 000py10BaHMS JaH B TAOJIHIIE .



29

MoIHOCTE ANIEeKTPONOTPeOIeHUs (Pon) YKa3aHA JJISI OJTHOTO AJIEKTPOIIPHEM-

HUKA.

Pacrono)xeHre 0CHOBHOTO 000pYI0BaHHs IIOKa3aHO HA IUIAHE.
Ne »n1- Bapuant Koa-ur [Tpumeua-
npuemMHuka | Pycr, kBT UCII., CIIPOCA, | HUE
Ha IJIaHe 2 3 MOIITHOCTH
1,21 36 25 30 0,1\0,2\0,5 I11B=25%
2,3,22,23 3,5 3,2 2,8 0,06\0,1\0,65
7,8,26,27 2 2,2 15 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 5,5 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\0,6

5

41 5 5 5 0,1\0,2\0,5
42,43 4,5 4 6 0,6\0,7\0,8
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OCH npomeinuieHHOTO 00BheKTa ocyiecTBisgercs oT I'TII. Paccrostaue
ot I'TIIT no uexosoi TII — 1,4 km, a or DHC go I'TIIT — 12 xm. Hanpsioxe-

Hue Ha ['TIIT — 6 u 10 xB.
KonanaectBo pabouux cmen — 2. [lorpeburenu ydyacTka UMErOT 2 U 3

KaTeropuro HajaexHoctu JCH.
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I'pyHT B palioHe — cyriMHOK ¢ Temneparypou +15 °C. Ot aToi ke 1e-
xoBoi TII nmameuaercs DCH mpu pacuimpeHUH KOJMYECTBA MPOMBIINLICHHBIX

00BEKTOB.

JlononHutensHas Harpy3ka TII B nepcnekThBe COCTABUT:
Pron = 683 kBT, Onon = 828 kBap, K, = 0,5.

Kapxkac 3qanus cMOHTUPOBaAH U3 OJIOKOB-CEKIUNA JITTMHON 8§ M KaxKaasl.
Pa3mepsnl yuactka A X BXx H=96 x 56 x 10 m.
BcnomorarensHbIe TOMEIICHUS ABYXITaXKHBIE BEICOTOM 4M.
Ilepeuens oOopyoOBaHMS yyacTKa JaH B TaOJIHIIE.
MONTHOCTB AIEKTPONOTPeOICHUS (P.:) yKa3aHa I OJHOTO AJIEKTPOIIPH-

CMHHKa.

PacrnionoxeHue oCHOBHOT'O O60py,Z[OBaHI/IH ITOKAa3aHO Ha IIJIaHC

Ne 371- Bapuant Koa¢-ur IIpumeua-
npuemMHuka | Pycr, kBT UCIL., CIIPOCA, | HUE
Ha IJIaHE 1 2 3 MOIIIHOCTH
1 95 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\0,6
5
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\0,6
5




