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TPEBOBAHUA K O©POPMIJIEHUIO KYPCOBOTI'O ITPOEKTA

[IpoekT cOCTOMT U3 PacyETHO-TOSICHUTEIbHONW 3amucku oObeMoM 25-30
CTpaHHUIl W JBYX JHCTOB rpaduueckoit udactu (opmara Al (594 x 841 mm),
BBITIOJIHEHHBIX KapaHJAllOM WM C TOMOIIBI0 MPOrpaMM MAIIMHHOW rpaduKH.
3anucka BBINOIHAETCS ¢ MPUMEHEHHEM TedaTaronmx u rpaguieckux ycrpoicts 11K
Ha OJHOM cTOopoHe JMcTta OyMaru cranaaptHoro ¢gopmara 210 x 297 mm. Ha Bce
JUCTHI (KpOME TUTYJILHOTO) HAHOCUTCS paMmKa. PaccTostHue oT Kpas J€BOW CTOPOHBI
aucta 10 pamku 20 MM, a OT KpaeB OCTAJIbHBIX CTOPOH — 5 MM. Bce cTpanuiibl Tekcta
MMEIOT CKBO3HYIO HyMEpPAIMIO, HOMEp CTPaHULbl IPOCTABIISECTCA BHU3Y ITOCEPEANHE.
Ha tutynbHOM nucTe HOMEp BHU3Y He mpoctaBisieTcs. [lpm odopmiennn wu
BBITIOJITHCHUHM TIPOEKTA JIOJDKHBI COONIOAAThCS TPEOOBAHHS EIUHOM CHCTEMBI
koHCcTpykTOpckoit nokyMeHntaiuu (ECKJl). Bce pasmepHocTH mnpuBoasTcs B
cucteMe MexayHapoaubix enunuil (CH).

CrpykTypa 3amMCKH: TUTYJIbHBIA JIMCT, 3aJaHUE€, aHHOTAlUsA, COJACPKAHUE,
BBEJICHUE, PACUETHO-TIOSCHUTENbHAS YacTh C BBIBOJIAMH IO pa3fAesiaM, CHey8onpoc,
3aKJIFOUYECHUE, CITUCOK JIUTEPATYPHI.

@opMa TUTYIBHOTO JIMCTA PACUECTHO-TIOSACHUTENBHON 3alMCKU K KypCOBOMY
MIPOEKTY MIPUBEICHA B IPUIIOKEHUH A.

Ha nucre «3amaHue Ha KypcOoBOE€ MPOEKTHUPOBAHHUE)» YKA3bIBAETCA HOMEP
3a4€THOM KHIKKM CTYACHTA W BBIJIAHHBIM BapUaHT 3aJaHUsl Ha KypPCOBOM MPOEKT.
31ech K€ OTMEUaeTcs JaTa BbLOAYM 3aJaHHMsl U CPOK 3aBepIICHHs pabdOThl Haj
npoexktoM. Popma aucTa NPUBEICHA B IPWIOKEHNUH b.

B aHHOTanuu KpaTKo U3IaraeTcsi Coaep KaHue KypcoBOTO IIPOEKTA.

Ha mucrte «CopepxaHue» NPHUBOAUTCA MOJHOE HAMMEHOBAaHUE Pa3JeioB H
MO/IPA3/IENIOB C YKa3aHUEM COOTBETCTBYIOUIUX CTPAHULI.

Bo BBenmeHnn 000CHOBBIBAECTCS HEOOXOAMMOCTh PEIICHHS PAcCMaTPUBAEMOTO
BOIIPOCA U €r0 CBSA3b C HAPOJIHOXO3AMCTBEHHBIMH 33JJa4aMHU.

B pacyeTHO-MOSICHUTENBLHONM YacTH pPaccMaTpUBAIOTCS BOIPOCHI pacyeTa
ANEKTPUUECKUX HArPYy30K, OMPENeNIeHNUs MOIIHOCTH TPAaHCPOPMATOPOB MOACTAHIIHM,
pacuera nuuuii 10 m 0,38 kB, pacuera TOKOB KOPOTKOTO 3aMbIKaHHS, BBIOOpa
o0opyZ0BaHUsl TOJACTAHIIMKM, BBHIOOpPA W COTJIACOBAHWS 3AllUT, BBITOJIHIIOTCS
HEOOXOJMMbIE TEXHUKO-dKOHOMUYECKHE pacueThl. [Ipu »ToM ocoboe BHHMaHHE
cienyer oOpamarb Ha pa3sMEPHOCTh BXOAAIIUX B (opMydy pacyuera HCXOIHBIX
BEJIMUMH, a TaKXX€ — Ha pPa3MEpPHOCTh pe3yibTaTa BblYMCIeHUsA. llosicHeHus K
pacueTraM JOJKHBI OBITh TMpEAeIbHO KpAaTKUMH W 4YeTkuMU. Ecnu mpousBoguTcs
MHOTOKpPAaTHOE TIOBTOPEHHUE OJIMHAKOBBIX PEIICHUN, TO TMOAPOOHOE pEIICHUE
BBITIOJTHSIETCS OJIMH Pas3, a pe3yJbTaThl OCTAIBHBIX PEIICHUM CBOASITCS B TaOJUILY.

Tematuka pa3pabaTbiBa€MbIX CIICHIBOIPOCOB NPHUBEICHA B MPUIIOKEHUU B.
JlomyCKaroTCsi MHBbIE TEMbI CIELBONPOCOB IO MPEIJIOKEHUIO TMPENoaBaTeNs WiIn
CTYyJICHTa IIPU COTJIACOBAHUHU C MPENOIaBaTENIEM.

B 3akmouenun popMyIupyrOTCsi OCHOBHBIC PE3YIbTaThl (KaK MOJIOKHUTEIIBHBIE,
TaK U OTPULIATENBHBIE), IOTYYEHHBIE B XO/I€ BHINOJHEHUS IPOEKTA.



['padrueckas yacTh KypCcOBOTO MPOEKTA JTOJDKHA COJAEPIKATh UCXOTHYIO CXEMY
ceru 10 xB u 0,38 kB, npunnunuansaHyro cxemy TII 10/0,38 kB, xapty
COTJIaCOBAHUS 3aIUT U MPUHIMITHAIBHYIO UM CXEMY IO CHEI[BOTIPOCY.

CopepskaHre pacyeTHO-TOSICHUTEIBHOW 3aITUCKU PEKOMEH]IYETCSl COCTABIISITh
o cleAyrolen cxeMe (B CKoOKax MpUMEpHbIN 00beM MaTepHalla B CTpaHUIAX ):

1. Turynenbiit quct (1 ¢.)

2.3ananue Ha KypcoBoe npoektupoBanue (0,25 c.)

3.Annorarus (0,25 c.)

4.Conepxanue (0,5 c.)

5. Beegenue (1 c.)

6. Pacuer snekTpruyecKux Harpy30K HaCEJIEHHOTO MyHKTa (2 C.)

7. Onpezenenne MOIITHOCTH U BBIOOP Tpancdopmatopos (1c.)

8. Dnexrpuueckuit pacuet BJI 10 kB (2,5 c.)

9. Iloctpoenue TabauIbl OTKIOHEHUH Harpspkenus (0,5 c.)

10. Dnexrpuueckuii pacuet BJI 0,38 kB (2,5 c.)

11. KonctpykTuBHOE BbITIoJIHeHHE JinHUA Hanpspkerrem 0,38 kB, 10 kB u TI1
10/0,38 xB (1 c.)

12.PacdeT TOKOB KOPOTKOTO 3aMbIKaHus (4,5 c.)

13.Bo160op o6opynoBanus noacranuuu TII1 (1,5 c.)

14.3ammuTa OT TOKOB KOPOTKOTO 3aMbIKaHus (3 C.)

15.CornacoBanue 3amur (3 c.)

16.TexHuko-3koHOMHUYECKasT YacTh (3 ¢.), B TOM uuclie: crneruduxkanus Ha
obopynoBanue u Marepuasnbl (1 c.); pacduer ceOeCTOMMOCTH TiepeAadyul |
pacnpeneneHus eKTpuaeckoit aueprun 1o muH 0,4 kB (2 c.)

17.CrenBompoc (5-6 c.)

18.3akmouenue (0,5 c.)

19.Cnucok ucnosib3oBanHOM JuTepatypsl (0,5¢.)

BAPUAHTBI 3AJTAHNI HA KYPCOBOU ITPOEKT

McxoTHBIMU JaHHBIMH JUIS BBIIIOJIHEHUS KypPCOBOIO IPOEKTA SBIISFOTCS:

1.CxeMbl u1s1 pacyeTa OTXOIAIIECH BO3AYIIHOW JUHUM HanpspkeHueM 10 kB
(mpunoxenue ['), BKIOyarouye: a) IJaH TEPPUTOPUU C YKa3aHMEM HACEJICHHbIX
MyHKTOB; 0) pexXuMm HanpsbkeHuss Ha muHax 10 kB; B) MOLIHOCT KOPOTKOTO
3aMmblkaHusi Ha 1mmHax 10 kB; r) HoOMepa HaceleHHBIX MYHKTOB C YyKa3aHHEM
JTHEBHOTO ¥ BEYEPHETO MAaKCUMYMOB Harpy3Ku IPOU3BOICTBEHHBIX MOTPEOUTEINEH.

2.Cxembl mnsa pacueta cetu 0,38 kB (mpunoxenue J[I), BKiIOYaroiiue:
a)IUIAaHUPOBKY  HACEJIEHHOr0 IMyHKTa C yKa3aHUMEM BceX MoTpeduTteneit
anekTposneprun; 0)rpaccy BJI 10 kB.

3.D5IeKTpUUECKUE HArpy3Kd CEJIbCKOXO3SMCTBEHHBIX IPOWU3BOJICTBEHHBIX,
0OIIIECTBEHHBIX U KOMMYHAJILHO-OBITOBBIX TTOTpeOuTeNne (nmpunoxenue E).

BapuaHnT 3amanusi onpeaensieTcss KoJIoM, coctosummM u3 tpex mudp. LHudps
KOJa KaXIbli CTYJEHT BBIOMPAET CaMOCTOSITENILHO IO TPEM IMOCIEIHUM IH(ppaM
HOMEpa CBOEW 3a4eTHOM KHWXKKW. BapuaHThl 3aaHMi HAa KypCOBOW HPOEKT
MIPUBEICHBI B TaOM. 1.
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Tabmuma 1. BapuanTsl 3a1aHnii Ha KypCOBOM MPOEKT

ITepsas

Bropas

TpeThbs nudpa koga

b T 1 [ 2 | 3] 4 15 ] 6 ] 7] 8 9
0 | 111 | 211 | 311 | 411 | 511 | 611 | 121 | 221 | 321 | 421
1 | 521 | 621 | 131 | 231 | 331 | 431 | 531 | 631 | 141 | 241
2 | 341 | 441 | 541 | 641 | 151 | 251 | 351 | 451 | 551 | 651
0, | 3 | 112 | 212 | 312 | 412 | 512 | 612 | 122 | 222 | 322 | 422
4 | 522 | 622 | 132 | 232 | 332 | 432 | 532 | 632 | 142 | 242
2 |5 [ 342 | 442 | 542 | 642 | 152 | 252 | 352 | 452 | 552 | 652
6 | 113 | 213 | 313 | 413 | 513 | 613 | 123 | 223 | 323 | 423
7 | 523 | 623 | 133 | 233 | 333 | 433 | 533 | 633 | 143 | 243
8 | 343 | 443 | 543 | 643 | 153 | 253 | 353 | 453 | 553 | 653
9 | 114 | 214 | 314 | 414 | 514 | 614 | 124 | 224 | 324 | 424
0 | 524 | 624 | 134 | 234 | 334 | 434 | 534 | 634 | 144 | 244
1 | 344 | 444 | 544 | 644 | 154 | 254 | 354 | 454 | 554 | 654
2 | 115 | 215 | 315 | 415 | 515 | 615 | 125 | 225 | 325 | 425
1, | 3 | 525 | 625 | 135 | 235 | 335 | 435 | 535 | 635 | 145 | 245
4 | 345 | 445 | 545 | 645 | 155 | 255 | 355 | 455 | 555 | 655
3 |5 | 111 | 211 | 311 | 411 | 511 | 611 | 121 | 221 | 321 | 421
6 | 521 | 621 | 131 | 231 | 331 | 431 | 531 | 631 | 141 | 241
7 | 341 | 441 | 541 | 641 | 151 | 251 | 351 | 451 | 551 | 651
8 | 112 | 212 | 312 | 412 | 512 | 612 | 122 | 222 | 322 | 422
9 | 522 | 622 | 132 | 232 | 332 | 432 | 532 | 632 | 142 | 242
0 | 342 | 442 | 542 | 642 | 152 | 252 | 352 | 452 | 552 | 652
1 | 113 | 213 | 313 | 413 | 513 | 613 | 123 | 223 | 323 | 423
4, | 2 | 523 | 623 | 133 | 233 | 333 | 433 | 533 | 633 | 143 | 243
3 | 343 | 443 | 543 | 643 | 153 | 253 | 353 | 453 | 553 | 653
6, | 4 | 114 | 214 | 314 | 414 | 514 | 614 | 124 | 224 | 324 | 424
5 | 524 | 624 | 134 | 234 | 334 | 434 | 534 | 634 | 144 | 244
8 | 6 | 344 | 444 | 544 | 644 | 154 | 254 | 354 | 454 | 554 | 654
7 | 115 | 215 | 315 | 415 | 515 | 615 | 125 | 225 | 325 | 425
8 | 525 | 625 | 135 | 235 | 335 | 435 | 535 | 635 | 145 | 245
9 | 345 | 445 | 545 | 645 | 155 | 255 | 355 | 455 | 555 | 655
0 | 111 | 211 | 311 | 411 | 511 | 611 | 121 | 221 | 321 | 421
1 | 521 | 621 | 131 | 231 | 331 | 431 | 531 | 631 | 141 | 241
5, | 2 | 341 | 441 | 541 | 641 | 151 | 251 | 351 | 451 | 551 | 651
3 | 112 | 212 | 312 | 412 | 512 | 612 | 122 | 222 | 322 | 422
7. |4 522 | 622 | 132 | 232 | 332 | 432 | 532 | 632 | 142 | 242
5 | 342 | 442 | 542 | 642 | 162 | 252 | 352 | 452 | 552 | 652
9 [ 6 | 113 | 213 | 313 | 413 | 513 | 613 | 123 | 223 | 323 | 423
7 | 523 | 623 | 133 | 233 | 333 | 433 | 533 | 633 | 143 | 243
8 | 343 | 443 | 543 | 643 | 153 | 253 | 353 | 453 | 553 | 653
9 | 114 | 214 | 314 | 414 | 514 | 614 | 124 | 224 | 324 | 424




Bapuant 3aganus coctout u3 tpex nudp. [lepsas mudpa 3ananus onpenenset
HOMEpP PAcCyYETHOTO HACEJIEHHOTO MYHKTa Ha cxeMe i pacuera orxomsamen BJI 10
kB. Bropas nudpa 3amanus ykazplBaeT HOMEp CXeMBI I pacuera orxoxasmiei BJI
10 xB. Tpeths nudpa 3aganus onpeaeaseT HoMep cxeMbl i pacuera cetu 0,38 kB.
3amanue nmo macmTadbam s cxem BJI 10 kB u cetn 0,38 kB BeIOMpaeTcs 1Mo neppoit
mudpe xoaa. [lepBomy 3amanuio mo Macmrabam COOTBETCTBYET mepBasi 1udpa kojaa
— 0 wu 2; BTOpoMy 3aJlaHuI0 10 MaciuTadbam — nudpa 1 uiam 3; TpeTbeMy 3aJaHUI0 —
uudpa 4, 6 unu §; yeTBepToMy 3ananuio — uudpa 5,7 unu 9. BapuanTsl 3ananuit o
macmtabam mist cxem BJI 10 kB u cetn 0,38 kB npuBenens! B Tabi.2.

Tabnuna 2. BapuanTel 3a1anuii o Mmacmradam

Howmep
BapuUaHTa 1 2 3 4
Maciirada

Jig cxem

BJI 10 kB 1 : 100000 1:50000 1:25000 1:20000

Jig cxem

cern 0,38 kB 1:2000 1:2500 1:5000 1:10000

[Ipumep BbIOOpA BapuaHTa 3a/IaHUsl HA KYPCOBOE MPOEKTUPOBAHUE!

Howmepy 3auetHoi kamxku ctyaenra 980718 coorsercTByet ko 718.

[lo 3amanHomy koay 718 u3 tabn. 1 omnpenensiercs BapuaHT 3amanus — 141,
kotopomy cooTBeTcTBYyeT cxeMa Ne4 BJI 10 kB ¢ pacueTHbIM HacElI€HHBIM IMyHKTOM
Nel u cxema Nel cetu 0,38 kB.

[lepBas uudpa koga —7 onpenenseT 4eTBEPTOe 3aJJaHue 10 MaciTabam JUisi CXeM
BJI 10 kB n cetn 0,38 kB.

Ha cxemax BJI 10 kB (mpunoxxenue [') mpuHATHI ClEAyOIIHE YCIOBHBIE
0003HAUCHUS:

SU o, =+5%; SUZ,, =+1% - 3a1aHHble OTKJIOHEHUS HANPS/KEHHsS Ha [IMHAX

10 xB paitonnoii nmoxacranuuu 35/10 kB B makcumansHom (100% warpyska) u
MUHUMAIILHOM (25% Harpyska) pexxumax;
Si; =75MBA - 3a7aHHO€ 3HAYCHHE MOIIHOCTH KOPOTKOTO 3aMbIKaHHUsS Ha

mmHax 10 kB PTII 35/10 kB;

@ - HOMCP HACCJIICHHOI'O ITYHKTAQ,

200 (150) - pacyeTHas akTHMBHas MOIIHOCTH qHEBHOTO (200 kBT) 1 BeuepHero (250
250 (155) KBT) MakCMMyMOB Harpy3ku BceX MOTpeOUTENCi HACEIEHHOTO IMTyHKTA; B

CKOOKax yKazaHa pacueTHasi aKTUBHAs MOIIHOCTb MPOU3BOJICTBEHHBIX
noTpeduTesneil, COOTBETCTBEHHO, JJIsi THEBHOTO M BEYEPHEr0 MaKCUMYMOB Harpy3KH.
VYka3aHHbIE JaHHBIC TPUHUMAIOTCS [l TISITH HACEJICHHBIX MYHKTOB, JUIsl PACUE€THOTO
HACEJICHHOTO NYyHKTa (B BBIIICIPUBEACHHOM IMPUMEpPE — OTO TNEPBBIA IMYHKT)
UCXOJHbIE JTaHHBIE JTOJDKHBI ObITh 3aMEHEHBbI pe3yjbTaTaMH pacyeTa Harpys3ok IO
3aJlaHHOMY BapuaHTy cxembl ceT 0,38 kB (a1 npumepa — 3To cxema 1).




Ha cxemax ceru 0,38 xB (nmpwioxenue Jl) NpUHATHI CIEAYIOIIHME YCIOBHBIE

0003HAYECHUS:
W

- Tpacca BJI 10 kB;

271 | Homep moTpeOurtens (27) u BapuaHT ero xapakrtepuctuku (1) mo
tabnue npunoxeHus E (27.1 —opomekapTodenexpanmwmiae Ha 300-600 T).
PacueTHble Harpy3kud JHEBHOTO M BEUEPHErO0 MAaKCHUMYMOB, a TaKXE€ MOIIHOCTb
HanOOJIBILIEr0 YCTAHOBJIIEHHOIO JBUTATENs OepyTCs U3 TaOJIULIBI NPUITIOKEHUS E.

YKA3AHMA 1O BBIHTOJIHEHUIO
PA3AEJIOB KYPCOBOI'O ITPOEKTA

1.PacyeT 351eKTpUYECKUX HArpy30K
HACEJICHHOI'0 IIyHKTa

Pacuer nsnekTpuueckuX HArpy30K IPOU3BOJIUTCS C II€JIbI0 BBIOOpAa CEeUeHUi
MpoOBOJOB JMHUK U pacuéra wmomHoctu TII. Ilpexne dveM mnpuctynurs K
OTIpEJICTICHUIO HArpy30K, HEOOXOUMO Ha JINCTe MUJUTMMETPOBOM Oymaru ¢opmara
A3 (297 x 420 MM) HauepTUThH CBOW BapuaHT pacueTHou cxembl cetu 0,38 kB (mian
HACEJICHHOTO TIyHKTa), KOTOPBIM TNPUHUMAETCS 3a OCHOBY BCEX JalbHEHIINX
pacueroB. Ha 1utaHe HaceleHHOro MyHKTa MPOBOJATCA OCH  KOOPAMHAT:
ropu3oHTaIbHasA (BHU3Y) U BEpTUKAJIbHAS (CJIeBa), HA OCSIX KOOPJIMHAT Yepe3 KaxK/Ible
10 MM HaHOCATCS U HYMEpYIOTCS JiefieHus. TakuMm o0pa3oM, Kaxablid MOTPEOUTEIb
AJIIEKTPOSHEPIUH HA IJIAHE HACEJIEHHOTO NMyHKTa OyJIeT MMeTh KoopauHatbl X (10
rOpU30HTAIBHON ocH) U Y (110 BEPTUKAIBLHON OCH).

Jlns ompenenieHus CyMMapHOM pacyeTHOM MOIIHOCTH MOTpeOuTeNnel 3aaHHOTO
HACEJICHHOTO IyHKTa HEO0OXOJMMbIe HCXOJHBIC JaHHBIE W PE3yJbTaThl PAcCUETOB
3aHOCATCA B Tabmuiy 1.1.

Ta6mmma 1.1
No PacuetHass MOIITHOCTH Koopaunatel
o | Hotpedutens | Py, | Py, | cosoq | cosgs | Sp | S, X, Y,
kBT | kBT | o.c. o.e. | kBA |kBA | o.e. 0.€.
1 2 3 4 5 6 7 8 9 10

Tabnuua 1.1 3amogHsAETCS CASAYIOMNUM 00pa3oM:

Bo BropoMm cronlue yKa3blBalOTCSI HAMMEHOBAHMS BCEX MOTpeduTenen
(npunoxkenre E) coriacHO ux yCIOBHBIM O0OO3HAYEHUSIM HA PACUETHOU CXEME€ CEeTU
0,38 kB (mpunoxxenue J1).

B Tpetuii u yerBepThIil CTONOBI TAONUIIBI 3aMTMCHIBAIOTCS 3HAYEHUS PACUETHON
AKTUBHOW HAarpy3Kd JIHEBHOTO W BEYEPHETO MAaKCUMyMOB TMOTpeOuTenel u3
npuiioxenus E.

B maTeiii v miectodt cTONOIBI TAOMWIIBI BHOCATCS 3HA4eHUS KO3(PQUIIMEHTOB
MOIIIHOCTH TTOTPEOUTENEH, KOTOpBIe MOKHO Opath u3 Tabmuier 3.7 [1,2].




3HavyeHusT TMOJIHOW MOIIHOCTH JHEBHOTO M BEUEPHETO MAaKCHUMYMOB HArpy3Ku
pacCUYUTHIBAIOTCS IO PopMyiie
S= L (1.1)
COSQ
MIOCJI€ YEeTO BHOCATCS B COOTBETCTBYIOIIHME CTOJIONHI (7 1 §) TaOIUIIBI.

B nmeBaTeIii W AecATHIM CTOJOIBI BHOCATCS KOOPAWHATHI IIEHTPA HArpy3KH
KKJIOTO M3 TOTPEOMTENeH, B3sAThIC C IUTAHA HaceleHHOTo myHKTa. [Ipm 3TOoM 3a
KOOPIMHATHI  IIEHTpAa  HArpy3KH  TOTPEOUTENs]  MPUHUMAIOT  KOOPJIWHATHI
T€OMETPUYECKOTO IIEHTpPa YCIOBHOTO 00OO3HaueHus moTpedutens. B manpHEiem
KOOPJIMHATHI IIEHTPAa HArpy3KH MOTPEOUTENS JUIsl YIPOIICHUS] HA3bIBAIOTCS MPOCTO
KOOPJIMHATAMHM IMOTPEOUTEIIS.

CyMmapHasi pacueTHasi MOIIHOCTh THEBHOTO M BEYEPHETO MAaKCUMYMOB HAarpy3Ku
BCEX TNOTpeOuTenel HaCeJEHHOTO IyHKTa OIpeAeNsercs B CleAylollen
[IOCJIEI0BATEIBbHOCTH:

1.JJns onuHakoBBIX moTpedutened (MPOU3BOJACTBEHHBIX HWJIM KHJIBIX JOMOB),
MMEIOIIMX OJIHY U Ty K€ PACUETHYIO0 Harpy3Ky, CyMMapHas Harpy3ka JHEBHOTO U
BEUEPHET0 MAKCUMYMOB OIpeiesisaeTcs no hopmysie:

P =nk, P, (1.2)
rae P, — pacueTHas Harpy3ka rpymnisl «n» OJIMHAKOBBIX OTpeOUTENel, KBT;
P — pacueTnas Harpy3ska oHoro norpedutens, kBt;
Ko — x03duIMEeHT OTHOBPEMEHHOCTH, 3HAYCHHE KOTOPOTO PEKOMEHIYETCs
Opath u3 Tabdmunel 3.5 [1,2].

2.PacyeTHas MOIIHOCTh JHEBHOTO MaKCHUMyMa Harpy3ku mnotpeourenei
HACEJICHHOTO MYHKTa ompeaensercs no ¢hopmyse:

P,=P.,+P .+P . +P . +..+P (1.3)

rie Py — HamOonblnee 3HaueHHWE pPaACYETHOM MOIIHOCTH JHEBHOTO MAaKCHUMyMa
Harpy3Ku OJIHOTO U3 MOTpeOUTeNel UiIK rPyIIbl OJIMHAKOBBIX OTpeduTenei, KBT;

M — Yucao moTpeduTeNed W TPYNN OJUHAKOBBIX MOTpeOUTENICH HACEICHHOTO
MYHKTa, HArpy3KU KOTOPBIX CYMMHUPYIOTCS;

Pro61> Pio62> Pro6ss-++ Prog m1 — JOOABKH, OmpenessieMble pacyeTHOM MOIIHOCTHIO
JTHEBHOTO MaKCHMMyMa Harpy3Ku BCEX JPYTrUX MOTpeOUTENIeH W TPy OJWHAKOBBIX
notpeduteneit, KBT; 6epyrcs uz tabnuist 3.6 [1,2].

3.0mpenendercs Harpy3ka HapyKHOTO OCBEUICHHUS HACEJIEHHOIO MYHKTA,
KOTOpasi BKJIIOYAET HArpy3Ky VYJIMYHOTO OCBEIICHUS M Harpy3kKy Hapy>KHOTO
OCBEILECHUS TEPPUTOPUU XO3UCTBEHHBIX JIBOPOB:
P.o=P.oLy,+P

yivyo—y HO.xx !

1062 no6.m-1"1

(1.4)

rae Pyyo — cyMmapHast Harpy3ka Hapy»KHOI'O OCBEIICHUSI HACEJICHHOTO MyHKTa, KBT;

Pyavo — YA€IBbHASA HAarpy3Ka YIMYHOIO OCBEIlEHHs, BT/M; B KypCOBOM IIPOEKTE
PEKOMEHYETCS NPUHATD Pyyvo=6 BT/M;

Ly — cymMMapHas [juHA YJIMII HACEJIEHHOrO0 MYHKTa, M; IMPUHUMAETCSd B
COOTBETCTBUH C MACILITA0OM MO IJIaHy HACEJIEHHOTO MyHKTA;

Phyo xx — CyMMapHas Harpyska HapyKHOTO OCBEIICHUS TEPPUTOPUHU
XO3MCTBEHHBIX JIBOPOB, KBT; B KypCOBOM NIPOEKTE PEKOMEHIYETCS IPUHUMATH U3
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pacuera: 250 Bt Ha ogHo nomemienue u 3 Bt Ha 1 meTp qiuHbI nepumMerpa asopa |1,
c.37; 2, c.38].
4.PacueTHass MOIIHOCTh BEYEPHEIO0 MAaKCHUMyMa Harpy3kud MOoTpeOuTenen
HACEJICHHOTO IyHKTa OIpeesieTcs o GopMyIie:
P,=P;+P . +P o, +P o+..+P +Pros (1.5)

rae Pg, Prost, Pros2s Progss- -+ Pros m1 — TO ke, uTo U ajist popmynsl (1.3), TOABKO 11t
BEUEpHEro MaKCUMyMa Harpy3ku norpedurenei, kBT;
Psio — cymMmapHas Harpy3ka Hapy»KHOTO OCBEIICHHS HACEJICHHOTO ITyHKTA,

061 11062 100.m—1

KBT.

5.PacderHas MOIIHOCTH JHEBHOTO W BEUEPHEr0 MAaKCUMyMma Harpy3ku
IIPOU3BOJICTBEHHBIX MOTPEOUTENECH HACEICHHOTO MYHKTa OMPEAENSIeTCs] aHATOTMYHO
no dopmynam (1.2)...(1.5), nmpu stom B dopmyne (1.5) yduTbIBaeTCs TOJIBKO
Harpy3ka Hapy>KHOTO OCBEILIEHUS TEPPUTOPUH XO3SIICTBEHHBIX JBOPOB.

6.KoadduimenT MOIHOCTH THEBHOTO M BEUEPHETO MAKCUMyMa CyMMapHOMH
Harpy3kd BC€X NOTpeOUTeNe HACENIEHHOTO ITyHKTa OMPENENsIeTcs MO KPHUBBIM
puc.3.6 [1] unu puc.3.7 [2] B 3aBUCUMMOCTH OT OTHOUICHHS PACUETHOW HArpy3KH
MPOM3BOJCTBEHHBIX NOTpeOUTENe K pacueTHOW Harpy3ke BCeX MOTpeOuTenen
HACEJICHHOTO MyHKTA.

7.PacueTHas moaHas MOIIHOCTH (S,, KBA) THEBHOTO M BEYEPHETO MaKCHMyMa
Harpy3Ku Bcex NoTpeOuTenel HacelIeHHOro MyHKTa onpenensercs no popmyne (1.1),
I'JI€ «COS (» OMpEENseTcs o I1.6.

2.0npenaeneHnue MOIIHOCTH U BEIOOP
TpanchopMaTopoB

KonuyectBo  TpaHCOpMATOpPHBIX  MOJACTAHUMHA B  HACEICHHOM  ITyHKTE
PEKOMEHIyeTCsl ONPEAEIISTh 0 AMIMPUUECKON PpopMyiie:

IS, -F-B
Doy = PA—U’ (2.1)

rae S, — HauOonpliee 3HAYEHHE PACYETHOW IIOJIHOM MOIIMHOCTH BCEX
MOTpeOuTENIel HACEIEHHOTO MYHKTAa, COOTBETCTBYIOIIEE THEBHOMY WJIM BEUEPHEMY
MAaKCHMYMY Harpy3ku, KBA;

F — miomnaas HaceIeHHOTo MyHKTA, KMZ;

AU — nonyctumas norepst HanpsbkeHus B inHusx 0,38 kB, %;

B — ko durment, %/kBA~km®.

Jnsa BJI 0,38 kB nmpuaumaercs AU = 7...10%; nna TII 10/0,38 kB 3HaueHue
kodhdummenta «B» npuaEMaroT: B = 0,06...0,07 %/kBA«xM°.

[TonyyeHHOE 3HAYEHHUE «N;p» OKPYTIIAETCS B OOJIBIIYIO UM MEHBIIYIO CTOPOHY 10
KOHCTPYKTUBHBIM cooOpaxkeHusiM. C ydeToM 3aiaHuil no macimrtadbam ais cetu 0,38
KB NpoTSKEHHOCTh HAcelNeHHOro ImyHKTa mnpesblmaer 0,5 kM, mno3Tomy
PEKOMEHIyeTCsl BHIOMpATh HE MEHEE JABYX TpaHC(HOPMATOPHBIX MOICTAHIIHIH.

[locne ompenenenuss yucia TpaHCPOPMATOPHBIX MOJCTAHIMM HEOOXOAMMO Ha
IUIaHE HACEJIEHHOTO MYHKTa CTPYIIUPOBATH MOTPEOUTENHN 110 30HaM C YYETOM MecTa
UX PpACIOJOXKEHUS M XapakTepa Harpy3ku (HpOM3BOJCTBEHHON, KOMMYHaJIbHO-
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OBITOBON WM cMmemanHou). [Ipu 3TOM YHCIO 30H MODKHO OBITH PABHO YHCITY
TpaHC(HOPMATOPHBIX MOJACTAHIUN «Nyp». s KaXa0M 30HBI MO TaHHBIM TaOIUIBI 1.1
u ¢opmynam (1.2)...(1.5) onpenensercs pacueTHas MOJHAsS MOIIHOCTh JTHEBHOTO H
BEUEPHETO MAKCUMyMa Harpy3ku, a 3HauyeHue Kodppuimenta MOIHOCTA B popmyiie
(1.5) npuaumaetcs mo Tadauie 3.7 [1,2] ¢ yueTtoMm xapaktepa CyMMapHOW Harpy3Ku
notpeduTesei 30HbI (MPOU3BOJICTBEHHAS,, KOMMYHAJIbHO-OBITOBAs UM CMEIIaHHAas ).

Yucino TpaHcpopMaTopoB Ha  MOACTAHIMU  OMpEAENsieTcss  KaTeropuen
noTpeduTeneil o HaJe)KHOCTH JIEKTPOCHAOKEHUS, KOTOPYIO MOXKHO OTPEACIUTH O
npuioxenuto 31 [1,2]. Jlns norpedbuteneit 1 kareropuu cieayeT yCTAaHOBUTH IO JIBa
tpanchopmaropa Ha TII, mns morpeburenedt 2 W 3 KaTEeropum — IO OJHOMY
tpanchopmaropy. C y4eTOM UCXOIHBIX JaHHBIX HArpy30K IOTpeOuTeneH,
MIPUBEICHHBIX B MPUIIOKECHUN E, PEKOMEHAYEeTCs MPUMEHSITh
onHoTpancpopmaropusie TII.

MomHocTs TpaHchopmaTopa Il KaKJIOH BBIOpAaHHOW 30HBI MOTpeOUuTenei
BBIOMpAETCS 10 HAMOOJBIIEH PAacYeTHOM IMOJHOW MOIIHOCTH CYMMApHOW Harpy3ku
noTpeOuTeNeil 30HbI, COOTBETCTBYIOIICH JTHEBHOMY WM BEUEPHEMY MAKCUMYyMY
Harpy3Kku, U ¢ y4eTOM MHTEPBAJIOB SKOHOMUYECKUX HArpy30K ISl TpaHCPOPMATOPOB
(npunoxenue X).

Koopaunater TII s kaxaoi BBIOpaHHON 30HBI TOTPEOUTENEH paCCUUTHIBAIOT 110
M3BECTHBIM  KOOpAMHATaM  OTIEIbHBIX  MOTpeOutTeneit  (tadbmuma 1.1), ¢
HCIIOJIb30BaHUEM (POPMYIIL:

> S, >S.Y,
_ =l R VA=
T n ) T

>, >,
i=l

i=1

X , (2.2)

IJIe N — YUCJIO MOTpeOUTENeH NIl KaXK0i BHIOPAHHOM 30HBI;
Sj — TmoJTHAst MOIITHOCTH «i»-TOTO MOTPEOUTENIS 1T TOTO MaKCUMyMa Harpy3KH,
o koropomy BbiOpaHn Tpanchopmarop TII, kBA; 6epercs u3 tabnuimi 1.1;

Xi, Yi — KOOpJIMHATHI «1»-TOr0 moTpedutess u3 Tadauis 1.1.

Pacnionoxenune TII koppekTUpyeTCsi MO MECTY Ha IUIAHE HACEJIEHHOTO IMYyHKTa C
yueroM Bo3moxxkHoCcTH noaxoaa BJI 10 kB u Beixoga BJI 0,38 kB. 310 MecTo n0omkHO
OBITH CBOOOJTHO OT 3aCTPOEK.

[Tocne onpeaenenus yncia, MOIIHOCTHA U MECTA YCTAaHOBKH ToTpeOuTenbckux TII
MX HAHOCAT Ha IUIAH HACEJIEHHOrO NyHKTa. KaXkIoW NOACTaHIMU NPUCBAUBAIOT
MOPSAAKOBBIA HOMEpP IO MECTY PACIOJIOKEHHUSI Ha TUIAHE CJIEBA HAIIPaBO.

3.JyeKTpru4ecKnid pacueT BO3AYIIHOM JUHUN HanpsxeHuem 10 kB

DneKkTpuYecKuid pacueT Bo3ayIHbIX JuHui (BJI) mpousBoauTcs ¢ mensio BeIOOpa
MapK{ U CEYEHUS TPOBOJIOB, ONPEACIICHUS MOTEPh HANPSKEHUS U SHEPTUH B JIMHUU.

Jlo Havasia pacuera HEOOXOJIMMO Ha JIMCTE MUJUIMMETPOBOM Oymaru ¢opmara A3
(297 x 420 mm) HayepTUTh cBOM BapuaHT cxembl orxoxasmiedt BJI 10 kB (mman
MECTHOCTH C YCJIOBHBIM O0O3HAaU€HHEM IIECTH HACEJEHHbIX MYHKTOB W muH 10 kB
PTII 35/10 xB), koTOpbIii MPUHUMAETCS 32 OCHOBY BCEX JATbHEHIINX PACUETOB.
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Ha mnane psimoM ¢ yclIOBHBIM 0003HaUY€HWEM W HOMEPOM Ka)JIO0TO HACEIEHHOTO
MYHKTa HEOOXOAMMO YyKa3aTh MCXOAHbIE JaHHbIE: PACUETHYIO aKTHUBHYIO MOIIHOCTb
JTHEBHOTO M BEUEPHET0 MAKCHMYMOB HArpy3Kd BceX MOTpeOuTeNed HaCEeJIeHHOIO
IYHKTA; B CKOOKaX YKa3bIBae€TCs pacyeTHasi aKTUBHASI MOIIHOCTh MPOU3BOJICTBEHHBIX
NoTpeOuTENEH, COOTBETCTBEHHO, JIJIsl JTHEBHOTO M BEYEPHETO0 MAKCUMYMOB Harpy3KH.

VYKazaHHbIE MCXOJIHbIE JaHHBIC JJII PACUETHOTO HACEJIEHHOTO IyHKTa, HOMEp
KOTOpOTro ompejensercs mudpom 3agaHusi, HEOOXOIUMO ONPEAeNIuTh II0
pe3yJibTaTaM paHee BBIMOJHEHHBIX PAcUeTOB II.1; JJIsi OCTANbHBIX MSATH HACEJIICHHBIX
MIYHKTOB UCXOJIHbIC JJAHHBIEC OEpyTCs MO 3aJJaHHOMY BapUAHTY cXeMbl oTXosiie BJI
10 xB.

Pacuer pexomeHayeTcs BBITOIHTH B CIIETYIOLIEN TTOCIE0BATEIBHOCTH.

3.1.CocraBnsiercs cxema (konduryparus) BJI 10 kB na mmane mectaoctu. [lpu
ATOM HACEJICHHBIC MyHKTHl HA IJIAHE MECTHOCTU COCIMHSIOT MPSMBIMU JIMHUSIMH, a
OJIMH W3 HUX (HaXOJSIIUICS B HAYaJle IMHUHU) COCUHSIOT MPSMOM JTMHHUEH C IIMHAMU
10 kB PTII 35/10 xB.

3.2.Ha mjaHe ¢ yd4eToM 3aJlaHHOTO MaciiTada OMpenessiioTCs JJIMHBI yYacTKOB
muaun 10 kB. Jlnuna kaxnoro yuactka BJI 10 kB (B xunmomeTpax) ornpeaensercs ¢
y4eTOM 3aJaHHOTO MaciiTada MEXIy IEHTpaMu OKpPYKHOCTeW, 0003Hayarommx
COE/IMHSIEMbIC HACEJICHHBIC MYHKTHI, M YKa3bIBAETCS HA TUIAHE MECTHOCTHU.

3.3.Pe3ynbpTaThl JaNbHEHIIUX pPAacyeTOB M HEOOXOAMMBIC JaHHBIC ISl HUX
odopmiIstoTCs B BUjie TaOauIbI 3.1.

Ta6numa 3.1
VYuactok PacueTHas akTuBHas MOIIIHOCTh
BJI 10 xB y4acTka, KBT
Hosep JluHa, JlHem Beuepom Pan/Pro | Pen/Pro
KM Pro Pin Pgo Pgn
1 2 3 4 5 6 7 8
[Tponomxkenue Tabnuusl 3.1
PacuetrHast MOIITHOCTH Pabounit
cospy | cosgs | tgon tgon PeaktuBHas, ITonnas, TOK,
KBap kBA A
Qu Qs S Sp i s
9 10 11 12 13 14 15 16 17 18
Oxonuanue Tadmuisl 3.1
[ToTepu HanpsikeHus, %o
Mapka u JlHem Beuepom ITorepu
CCUCHUE Ha Ot mmH 10 kB Ha Ot muH 10 kB SHEPTUH,
MpoBO/JIa JI0 KOHIIa 710 KOHIIa kB1u
y4acTKe y4acTKe
y4acTKa y4acTKa
19 20 21 22 23 24
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Tabnuua 3.1 3anoaHsAETCS B CAEAYIOLIEN TOCIEI0BATEIbHOCTH:

B cron6ue 1 nmpocraBisitorest yciaoBHbie HOMepa yuyacTkoB BJI 10 kB, Haunnas c
KOHEUHBIX M 3aKaH4YuMBas TOJOBHBIMH yyacTKaMu. Kaxzaplii y4acTOK JIMHHUH
o0o3Hauaercs IByMsa HUpamMd MO HOMEpPAaM HACEJIEHHBIX IYHKTOB, KOTOpBIE OH
coequnsier. Illunam 10 kB PTII 35/10 kB npucBauBaetcs Homep 0. Hampuwmep,
YYaCTOK JIMHUU 2-5 HAXOAUTCA MEXK1Yy HACEIICHHBIMA IYHKTaMH 2 U 5.

B cronbue 2 ykaspiBaeTcs giuHa (B KM) Kaxaoro ydactka BJI 10 kB,
omnpenesieHHas o mn.3.2.

B cronbuax 3, 4, 5 u 6 tabmuubl 3.1 mpOCTaBISIOTCS pacuyeTHbIC aKTUBHbBIC
Harpy3ku (JIHEBHOTO M BeYEpHEro Makcumyma) Bcex notpedureneit (Ppo, Ppo) u
pOU3BOACTBEHHbIX noTpedureneit (P, Pprr), KoTopble Ha kaxkaoM u3 yyactkoB BJI
10 xB ompenensiorcss momapHbIM CYMMHPOBAaHHEM C IMOMOIIBIO Kod(dduimenrta
OJTHOBPEMEHHOCTH WM TaONMU4YHBIX 100aBoK. KoadduimeHT oqHOBpeMEHHOCTH TpU
CJIIO’)KEHHMH: JIBYX Harpy3ok k,=0,9; Tpex narpysok k,=0,85. JloGaBku OT MEHbIIIEH U3
cllaraeéMbIX Harpy3ok K Oouiblieil Harpyske pekomeHayercst opats no tadmuie 3.10
[1,2].

[lopsimok ompeneneHus pacdyeTHBIX Harpy3ok Ha ydactkax BJI 10 xB
paccMOTpHUM Ha IPUMEPE PaCYETHOMN CXeMbl JTUHUH (PUCYHOK 3.1).

[unsr 10 xB 2 6
S !
| 1 P, Ps
P, P g I5
P, Ps
Pucynok 3.1

Ha pacuetnoit cxeme touku 0, 1...6 ob6o3nayaroT muHbl 10 kB 1 HaceneHHbIE
nyHKTHI 1...6, a P;...Ps — pacuernsie Harpy3ku (Ppo, Pso, Pan, Pen) ykazaHHBIX
HACEJICHHBIX MYHKTOB. PacyeT HauMHaeM ¢ KOHEYHBIX MyHKTOB 5 U 6: Harpyska Ha
y4yacTkax 2-6 u 4-5 paBHa Harpy3Ke HaceJEeHHbIX MYHKTOB 6 u 5. Ha yuactkax 3-2 u
3-4 Harpy3ka OMpENEeNHTCS CIOXKEHUEM Tap Harpy3ok: P,, P,g m Py Pss. Ecnm
cjaraeMble Harpy3Kd OTJIMYAIOTCS MO0 3HAYCHUI0 MEHEe YeM B YEThIpE pas3a, TO OHU
CKJIQJIBIBAIOTCA C TOMOIIbI0 KOI(P(UIIMEHTa OJHOBPEMEHHOCTH 10 (opMmyIie,
ananornuHou (1.2). Hanpumep:

P3.4= Ko(P4+P45)=0,9(P4+P,.s).
Ecnu cnaraempie Harpy3ku OTJIMYAIOTCS 1O 3HAYEHUIO OOJiee YeM B YEThIpE pasa, To
OHHM CKJIQJIBIBAIOTCS C TIOMOINBIO J100aBOK 10 (opmyne, anamormyaou (1.3).
HaanMep, €CJIIn P2>4P2_6, TO P3_2:P2+P}106 2-6+
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Harpyska Ha yyacTke 1-3 onpenenuTcs ClIOKEHHEM TpeX Harpy3ok: Pz, Pz, u P3y
[0 TEM JK€ MpaBWJIaM, a Harpy3Ka Ha rojloBHOM ydactke 0-1 — ciokeHneMm Harpy3ok
P; u P13. Ykazannyro nporeaypy cloxeHuss HeoOX0IUMO BBIMOTHUTH JJIs1 HATPy30K
Pro, Py, Pso 1 Py o Bcem ydactkam BJI 10 xB.

B cronbuax 7 u 8 Tabnuibl 3.1 mpocTapisieTcs OTHOIIEHUE MTPOU3BOACTBEHHOM
Harpy3Ku K oO11ei Harpy3ke mo kaxaomy ydactky BJI 10 kB.

B cronbust 9 ul0 BnuchiBaroTCS 3HaYeHUsT KO3 (UIMEHTa MOIIHOCTH,
OTpEeICJICHHBIC 110 KPUBBIM pucyHKa 3.6 [1] wnm pucynka 3.7 [2] B 3aBUCUMOCTH OT
JI0JTA TIPOM3BOJICTBEHHON HATPY3KH HA KaXKJIOM M3 YYaCTKOB JIMHHUH, a B CTONONEI 11
1 12 — COOTBETCTBYIOIIME 3HAYEHHUS «tg O».

PacuetHas peakTWBHas W TOJIHAsT MOIIHOCTb HArpy3ku [Jisi IJHEBHOTO H
BEUEpPHET0 Makcumyma no Kaxaomy ydactky BJI 10 kB omnpenensrorcs 1o
dhopmynnam:

Q=P, -tgo (3.1)
§=_Ffo_ (3.2)
cos®

MIOCJIE YEro BIMCHIBAIOTCSA B COOTBETCTBYIOLIME CTOJOIBI Tabuubl 3.1. B popmymnax
(3.1) u (3.2) «Po» — pacueTHas akTUBHas 00Ilasg HArpy3Ka, yKazaHHasi B CTOJOIax 3
U 5, a «cos O» U «tg e» 6epyrcs u3 ctoaouoB 9...12 tabnuis 3.1.

B cton6upr 17, 18 Tabnuuel BnuckiBaeTcs pabO4Mil TOK HAa YYacTKaxX JIMHUHU,
KOTOPBIH onpeaensieTcs no popmyie:

= > (3.3)

:
\/§ ’ UH()M
rae U,oy=10 kB — HOMUHaIIbHOE HANIPSIKEHUE JIMHUU.

B cronben 19 tabmuubl 3.1 3anuceiBaeTcsi BhIOpaHHash Mapka M CEYEHUE
npoBosioB Ha Kaxaom ydactke BJI 10 kB. Ceduenue npoBooB B KypCOBOM MPOEKTE
PEKOMEHYETCS ONPENEIIATH [0 IKOHOMUYECKON INIOTHOCTH TOKA:

I

Jok
rae jox=1,3 A/MM? — KOHOMHYECKAs TIOTHOCTH TOKA, BBIOpaHHas 1o Tadmuie 5.1
[1,2]. IlomyuyeHHOE pacyeTHOE CEUCHHUE OKPYIJISEeTCs 10 OJMKaliliero cTaHgapTHOTO
U JOJKHO OBITh CKOPPEKTHPOBAHO MO TPEOOBAHUSAM K MEXaHUYECKOW MPOYHOCTH, B
COOTBETCTBUHM C KOTOPBIMH IPOBOJIa BHIOMPAIOT CTAJICATIOMUHHEBBIMH, CEYEHUSIMU
He Menee: 70 MM® ISl MAarucTpand M 35 MM° I oTmaek. B memsx ymo6crBa
MOHTaXa B JIMHUM OOBIYHO MOHTHpPYETCS HE 0oJiee TpeX pas3IM4YHbIX CEUECHUMU
MIPOBO/JIOB.
[TapameTpbl BEIOpaHHBIX MPOBOJIOB HEOOXOAMMO CBECTH B TaOIMILy 3.2.

F= (3.4)

Tabmuna 3.2
ITpoBoJ Dy, MM ro, OM/KM Xg, OM/KM | pa6 wiaxes A lom A
1 2 3 4 5 6

15




3HadeHUsI «To» ISl BEIOPAHHBIX MapOK MPOBOJOB PEKOMEHIYETCS MPUHUMATh
no npuioxenuto 1 [1,2], a «xo» — mo npunoxenuto 14, 15 [1,2] ¢ yuerom cpenHero
r€OMETPUYECKOTO PACCTOSHUA MEXAYy IpoBojamu, kotopoe g BJI 10 kB moxHO
npuHATh D ,=1500 - 2000 Mmm. B cTonbue 5 ykaspiBaeTcsi MakCUMaJbHbBIM pabounii
TOK Ha y4yacTKaX JHMHHUH, TJe MPUHATA yKa3aHHas Mapka npoBoja. B cronbie 6 —
JOTYCTUMBIN JITUTENIBHBIA TOK JUJIsi BBIOPAHHOTO MPOBOJIA, 3HAYEHHE KOTOPOIO
pekoMmeHayeTcss Opath mo npwioxkeHuo 4 [1,2]. BriOpaHHoe cedyeHHe MPOBOIOB
JOJKHO YAOBIJIETBOPATH YCIOBUIO IOITyCTUMOrO Harpena:
| |

Ha KaXXI0M U3 YUAaCTKOB JIMHHUU HGO6XOI[I/IMO OIIPCACIINTD IOTCPIO HAIIPSIKCHUA

AU:(P.rO-i_Q'XO)'g’ (35)
U

HOM

pabd.makc *

rae ¢, P u Q — nivHa y4acTka U MOILHOCTH, TIEpe/laBaeMbI€ MO Y4acTKy, OepyTcs
u3 Tabnuibl 3.1, a 1y U Xg — U3 TadauIBl 3.2 71 COOTBETCTBYIOMIEro yyactka BJI 10
kB. Ilonyuennyto no dopmyne (3.5) norepro HanmpsbKEHUS B BOJbTaX HEOOXOAMMO
MIEPEBECTH B KWJIOBOJITHI U NIPEACTABUTH B IIPOLICHTAX:

AU% = L?—U-loo (3.6)

Hom
a 3aTeM BIIHMCATh B COOTBETCTBYIOIIME cTONOMBI (20 nnu 22) tadmue! 3.1.

[lorepn Hanpsokenus oT mumH 10 kKB 10 KOHII@ pPacyeTHOTO yd4acTKa
ONpENENSIIOTCd NYyTeM CYMMHUPOBAHHUS IOTEPh HAINPSIKEHUS TEX YYacTKOB, IO
KOTOPBIM IlepefaeTcsa Harpy3ka paccmarpuBaemoro yuactka BJI 10 kB. ITonyyenubie
pe3yNbTaThl BIUCHIBAOTCS B CTOJONGI 21 1 23 Tabmuis 3.1.

B cronbue 24 Talauipl yKa3bIBalOTCS MOTEPU DJICKTPUUYECKON PHEPrUM Ha
y4acTKax JIMHUU, KOTOPBIE pACCUUTHIBAIOTCA 110 hopMmyJie:

AW =3.1" 1,/ 7, (3.7)
I71€ T - BpeMs MaKCUMAaJIbHBIX MOTEPh, YaC; MOXKET ObITh MPUHATO MO Tadnuie 14.2
[1] wom 14.3 [2].
[loTrepn sHEpruu Mo BCEU JMHUU IOJACYUTBHIBAIOTCA CYMMHUPOBAHUEM IIOTEPH
sHeprum Ha Bcex ydactkax BJI 10 xB.

4.ITocTpoenue Ta0JUIbI OTKIOHEHUH HATIPSAKEHUSA

Tabnuua OTKIOHEHWI HampsDKEHHsT B KypCOBOM HPOEKTe HeoOXoauma Jjist
omnpeneneHusl JOMyCTUMOM moTepu HamnpspkeHuss B nuHusAx 0,38 kB u BwIOOpa
ONTHUMAJIbHON HaJ0ABKU HAIPSKEHUS y TpaHC(HOPMATOPOB MOICTAHLIUM.

Tabnmuma cocraBmsieTcst JUisl TOACTaHIMEN Omkaiimero k mmHam 10 kB
HacenienHoro nyHkta (TIlg), ymanennoro (TIly) u pacuernoro (TIlp) HaceneHHBIX
nyHKTOB (Tabnuna 4.1).

[Tpu 3anmoHeHNM TaOIUITBI HEOOXOAMMO IOMHHUTD, YTO:

l)otkinonenuss HampsbkeHust Ha muHax 10 kB, mmnaax 0,4 kB u Ha 3axkumax
YAAJICHHOTO MOTPEOUTENSI MOTYT HMETh 3HAK IUIIOC, MUHYC WM OBITh paBHBI HYJIIO;

2)0mmKalimii MOTpeOUTeh CUMTACTCS MOAKII0UEeHHBIM K mrHaM 0,4 kB;
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3)HagbaBka TpaHchopmMaTopa MOXKET TPUHUMATh TSATh (PUKCHPOBAHHBIX
3pauenuii: +10; +7,5; +5; +2.5; 0%:;

4)notepst HanpspkeHus B auHuax 10 u 0,38 kB, a Taxke B TpaHchopmarope
3aMuChIBAEeTCS B TAOJIUILY CO 3HAKOM MHUHYC;

5)B pexxuMe MUHUMAIbHBIX Harpy3ok (25%) moteps HampsiKeHHUS B 3JIEMEHTax
CETH YMEHBIIIAETCS B YEThIPE pas3a;

6)3a JOMyCTUMYH TIoTepto HampspkeHuss B juHuun 0,38 kB mnpuHuMaetcs
Hapy’KHas cocTasiritonas norepu HanpsokeHust: AU o o 3s=AU g0 3s;

7)BHYTPEHHIOIO COCTaBIIAOLLYI0 MoTepu HanpsikeHus: (AU"'gpo3s) B nuHuM 0,38
KB 111 KypcoBoro npoekra pekoMeHyeTcsl IpUHUMATh paBHOU 2%;

8)moTepss HanpsHKEHHS B TpaHCHOpMAaTopax MOTPEOUTENBCKUX MOACTAHIIUN TPH
100% narpyske cocrapiset 4-5%. B KypcoBOM MPOEKTE pEKOMEHIYETCSl IPUHUMATD
AU=4% nnsa pexxuma makcumaibHbIX Harpy3ok (100%).

Tabmma 4.1
Oo6o3HaueHHe THE ‘ THP ‘ Tl‘[y
JIeMEHT CETH O:I?thfgfn?m Harpyska, %
Ha“p’f,;';e“"”’ 100 | 25 100 25 100 | 25
[unet 10 kB OUmr0 +4 -1
BJI 10 kB AUgj110 -6 -1,5
Tp-p [Torepu AUr -4 -1
10/0,38 xB HanbaBka dUr +7,5 +7,5
[Muns 0,4 kB OUm04 +1,5 +4
Bcero AUgpo38 -6,5 -1,6
BJ1 0,38 xB Hapyxnas AU'gr038 -4,5 -11
Buyrpennsas | AU"gpo 38 -2 -0,5
VY naneHHbIit TOTpeOUTENb OUynn -5 +2,4
I'OCT 13109-97 OU, o +5 | £5 +5 +5 +5 | £5

PaccMoTpuM TOPSIZIOK COCTaBICHUS TaONHIBI OTKJIOHEHWW HAMNPSHKCHUS IS
MOJICTAHIIMK PACYETHOTO HACEJIEHHOTO MYHKTA MPHU CJIEIYIONUX UCXOJIHBIX JTAHHBIX:
U1, =+4%; 88Uy, =—1%; AUgn, =6% (3HaueHHe TOTEPU HANPSKCHHS B
munuu 10 kB onpeseneno mo pe3yiabTaTam 3JIEKTPUUECKOTO PacueTa).

4.1. BrnuceiBaeM WHCXOJIHBIE JaHHBIE B TaONUIly (BBIACICHO TOJIYKHPHBIM
mpuQTOoMm).

4.2. Tlorepu HampspkeHus: B Tpancopmarope mpu 100% Harpyske npuHAMaem
paBHbIMU 4% ¥ BHOCHM 3TO 3HaY€HUE B TAOJIHILY.

4.3. Tlorepu Hampspkenms B jguaun 10 kB m B Tpanchopmarope mpu 25%
Harpy3ke YMEHbBIIIAeM B UYEThIpE pa3a B cpaBHeHUH ¢ notepsamu rpu 100% Harpyske u
BHOCHM B TaOJIMILY.

4.4. B pexume wmakcuMalibHbIX Harpy3ok (100%) mnoreps HampsbkeHus B
dJIEMEHTaX CETH HauOOoJbINas, MO3TOMY Ha 3aKHMaX YAAJICHHOTO TOTPEOHMTEIs
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HampspkeHue OyneT MUHUMAIbHBIM. [IpuHMMaeM 17 yAaJIeHHOTO TOTPEOUTEINS
nomyctumoe 1o 'OCT oTkiioHEeHUE HanpsbKeHus, paBHOE «—5%», U BHOCUM €ro B
COOTBETCTBYIOIIYIO CTpoKy TaOmuibl. [Ipu stom B nunum 0,38 kB Oynem umerthb
MaKCHUMaJIbHO BO3MOKHYIO TOTEPIO HAPSKEHMUS.

4.5. B pexxuMe MUHUMAaIbHBIX HAarpy3okK (25%) nmoTtepst HanpspKeHUsI B 3JIeMEHTaxX
CeTM HaWMEHbIAs, IMO3TOMY Ha 3aXHMax OJwkaillmero  moTpedouTens,
noakioyeHHoro k muHaMm 0,4 kB, Hampsbkenue Oyner MakcuMmanbHbiM. [lpu
OTKJIOHCHHM HaIpsDKeHUs y ObpKaliiero moTpeOuTeNs, paBHOM JOMYCTHMOMY IO
['OCT «+5%», Oyner obecrieueHa MaKCUMaJIbHO BO3MOXKHASI TMOTEPS HAIMPSDKEHUS B
nuaun 0,38 kB.

4.6. BennuuHa OTKIIOHeHMs HampspbkeHuss Ha muHax 0,4 kB ompenensiercss kak
anrebpanveckasi CyMMa 3HAUE€HUN BEIUMYMH BCEX BBIIIEPACIIOIOKEHHBIX CTPOK
Tabnuipl. BeiOupaem Ham0aBKy HampspKeHUS TpaHcpopMaTropa TakuM 00pa3om,
4TOOBI OTKJIOHEHUE HanpsbkeHus Ha mmHax 0,4 kB B pexume MmakcumanbHbix (100%)
U MUHUMAJIbHBIX (25%) Harpy3ok ObUIO Kak MOXHO Ommke K «+5%», HO He
MPEBBINIANI0O 3TONW BeNWYUHBL. JIJIsI HMCXOAHBIX JaHHBIX TaKOW ONTHUMAaIbHOU
HajgOaBkol TpaHcopmaTopa Oyaer «+7,5%». DOty HanbaBKy BHOCHUM B
COOTBETCTBYIOIYIO CTPOKY TaOIuIhI 15t HAarpy3ku 100% u 25%.

4.7. Moteps nanpspkenus B muauu 0,38 kB npu makcumansHo# Harpyske (100%)
CBs3aHA C OTKJIOHEHUSMM HampspDKeHus B Hadase JuHuu (Ha mwmHax 0,4 kB) u B
KOHIIE JIMHUH (Y YAQICHHOTO MOTPEOUTESI) CICTYIOIIUM COOTHOIIICHUEM

AULO;.O,% = SUIHOJ(?OA - SUISE))(I).H ' (4-1)

MO3TOMY: AUgj035=(+1,5)-(-5)=6,5%.
[lonyuyeHnHoe 3HaueHue norepu HanpsbkeHus B JmHUM 0,38 kB mpu 100%
Harpy3Ke BHOCUM B TaOJIHILY.
4.8.B pexxuMe MUHUMAaNIbHOW HArpy3ku (25%) moTepro HanpsLKeHHs! B TUHUU
YMEHBIIAEM B YETHIPE pa3a U BHOCUM B COOTBETCTBYIOLLYIO CTPOKY TAOIHIIbI.
4.9.Cootnomienue (4.1) copaBemmuBo U s 25% Harpys3kd, OTKyJa
ompenensieM OTKJIOHCHHE HAMNpSOKeHUS Y YAAJICHHOTO TOTPEOUTENss B PEKUME
MHUHUMAaJIbHBIX HATPY30K:
dUyn=+4-1,6=+2,4%.
3T0 3HaUE€HHE BHOCUM B COOTBETCTBYIOIIYIO CTPOKY TaOIHIIBI.
4.10.PacnpenenuM mojiydeHHOE 3HAYEHUE MOTepU HanpsbkeHus B auHuu 0,38
KB Ha HapyHYI0 U BHYTPEHHIOIO COCTABJISIIOLIHE.
ITpuanmaem AU''go35=2% mnpu 100% narpyske, Torma npu 25% Harpyske
MOTepsI HaNpsDKEHUs OyIeT B YEThIpe pa3a MeHble, T.¢. paBHa 0,5%.
Hckomas nonyctumas norepst HanpspkeHust B tuHun 0,38 kB npu MakcuManbHOU
Harpy3ke OyJIeT paBHa HAPY>KHOM COCTABJISIONIEH TOTEPU HATIPSIKEHUS:
AUjor B110,38=AU 5110 35=6,5-2=4,5%.
[Ipy MHUHUMAIBHOW Harpy3ke IOJIYYEHHOE 3HAUYCHHE TOTEPH HaIpPsIKEHUS
CJIelyeT YMEHBIIUTh B YETHIPE pa3a.
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5.9/1ekTpUYeCKHUii pacueT BO3AYLIHONW JUHUM Hanpsi:keHneMm 0,38 kB

[Tocne ompeneneHusi 4uciaa, MOIMHOCTH U MECTa YCTAHOBKM IOJICTAHIMN Ha
IJIaHe PACUeTHOI'0 HACEJICHHOTO IMMYHKTa HEOOXOMMO IS KaXKI0H 30HBI OIIPEICIIUTh
TpaekTopun otxomsaux ot TII nuauit 0,38 kB, nuraromux morpeduTenei
AIEKTPOIHEPTHH. B KypcOBOM NPOEKTE BBHITIOIHSAETCS pacueT U BHIOOpP IMPOBOJIOB
munuit 0,38 kB, otxomsamux ot TII1. B yueOHBIX 1eIsIX BEIOOpP CEUEHHUI MPOBOJIOB B
muausx W1, W2 u W3 npousBoautcs pa3indHbIME METOAaMU. BeiOpanHbie poBoa
MIPOBEPSIOTCS HA MEXAaHUYECKYIO MPOYHOCTH U IO HATPEBY.

[Topsimox U MeToAbl pacyeTa MPOBOJOB PACCMOTPUM HA MPUMEPE PACUETHOM
cxembl BJI 0,38 kB, npuBenienHoi Ha pucynke S.1.

[MuHBI l ) 2 ) 3_ 4 W1
0,4 xB 1 1 1 1
0 5 6 7 8 g W2
10 11 12 13
14 15i W3

Pucynok 5.1

K gunuu W1 B Toukax 1, 2, 3, u 4 mOAKIIOUEHB KOMMYHaJIbHO-OBITOBBIE
noTpeduTenn anekTpodHeprun. Harpyska muamm W2 — cmemannas. Jluaus W3
MUATAET MPOU3BOJACTBEHHbIC TOTpeOUTeNu. JITMHa y4acTKOB JIMHUHN ONpenesaeTcs: Ha
MJIaHE HACEJICHHOTO MYHKTAa C YY€TOM 3aJIaHusl IO MacIiTaoy.

5.1.Pacuer cevenuii mpoBogoB juHMH W1 MeTogoM AIKOHOMHYECKHX
HMHTEPBAJIOB MPOU3BOAUTCS CIAEAYIOITUM 00pa3oM:

5.1.1.0npenensiercss pacueTHas MoOJHAsE MOIUTHOCTh HA KaXKJIOM YYaCTKE JIMHUU:
S0-1=Po-1/COSQo.1;  S1:9=P1.2/COS®1.2;  S;.3=P2.3/COS®,.3;  S3.4=P3.4/COSa,
rne Po.1, P12, Po3 1 P34 pacueTHas akTvBHAs Harpys3ka Ha ydacTKax JUHHUHU, KOTOpas
TS KOMMYHaJIbHO-OBITOBBIX norpeouTenei ompeaesaeTcs MONapHbIM
CYMMHPOBAHHEM HArpy3Kd B KOHIIE y4acTKa W HArpy3Kd MPEIbIAYIIEro y4acTKa C
nmoMoIIpl0 TabmuuHbix g00aBok. Hampumep: Pi,=P,3+P,s » (pu P,<P,3), Tme
no0aBka OT MEHbIIICH MOIITHOCTH OepeTtcs mo taduie 3.6 [1,2].

3HadeHne KodPQUIMEHTa MOIIHOCTA HArpy3KH ydacTKa JIMHUM OMpPEAeNIeTCs
Kak cpeaHeB3BelieHHoe. Hanpumep:
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COS(pg_gz(Sg COS(p3+83_4 COS(p4)/(83+83_4).

5.1.2.PaccunThIBaeTCs SKBUBAJICHTHAS HArpy3Ka HAa Ka)KJIOM y4acCTKE JIMHUM 110
bopmyre:

Soxe =S, K, (5.1)
rie S, — pacyeTHas MOLIHOCTh y4acTKa, KBA;

K, — K03 dunmeHT, yIuThBaIOMNNA TUHAMUKY POCTa HArpy30K; B KypCOBOM
POEKTE PEKOMEHYeTCsl IPUHUMATh paBHbIM 0,7.

5.1.3Ilo Ttabmuue npunoxenus 32 [1,2] npeaBapuTenbHO OMPEnESIOT
cedyeHue MpoBoAOB Ha KaxaoMm ydactke JuHuu WI1. [Ipu sToM BbIOpaHHBIE MPOBOJA
JOJDKHBI YJIOBJIETBOPATHh TPEOOBAaHUAM MEXaHUYECKON MMPOYHOCTH, B COOTBETCTBUH C
KOTOPBIMH aTFOMHHHEBBIE IIPOBOJIA TOIKHBI IMETh CEYCHHE He MeHee 50 MM,

5.1.4.0npepnensiercss noreps HanpsokeHuss B JauHMM W1 mpu  BBIOpaHHBIX
CEUYEHUSX MPoBOAOB Mo GopmynaM (3.5) u (3.6).

5.1.5.Ecnu notepsa HanpsbkeHus B jauHuM W1 He mpeBbIIIAeT JOMYCTUMYIO
IIOTEPIO HANIPSKEHUSI, onpeiesieHHy o B 11.4.10, To pacuer Ha 3TOM 3aKaHYMBAETCA.

Br1OpanHbie TpoBOAa JOJIKHBI yIOBIETBOPSTH YCIOBUIO HarpeBa:

II[OH 2 IP.MAR‘C 1 (5-2)

1€ I yaxe — MAKCHMAJIBHBIN TOK HArpy3KH ISl BBIODAHHOTO CEUECHHMS, A;
| }on — MOMYCTUMBIN JJIUTEIIbHBIA TOK JIJIs BRIOpAaHHOTO ceueHus, A; 6epercs u3
TabauIbl mpuioxenus 4 [1,2].
[TapameTpbl BEHIOPaHHBIX MMPOBOJIOB CJIEAYET CBECTH B Tabmuiry 5.1.
5.1.6.Ecin notepst HanpspkeHust B uHuM W1 MpeBBIIIaeT JAOMYCTUMYIO TTOTEPIO
HaMpsOKeHUS, TO ceueHue mpoBoaoB juHUM W1 pexkoMeHayeTcs BBIOpaTh I10
JOMYCTUMOM MTOTEpPE HAMPSKECHHUS.

5.2.Pacuer mpoBonoB suHuU W2 1o JOMyCTHMOW MOTEpe HAMpPsDKEHUS MPHU
MOCTOSIHHOM ~ CEYEHUM TPOBOJOB B JIMHUM BBINOJHSAETCA B  CIEAYIOIIEH
MOCJIEI0BATEIbHOCTH:

5.2.1.0mnpenensercs pacueTHas aKTUBHAs Harpy3ka Ha y4yacTkax JuHUU W2
MONapHbIM CYMMHPOBAHHEM C TTOMOIIBIO TAOJIMYHBIX J0OABOK, MOCKOJIBKY Harpy3ka
JUHUU cMellaHHas. PaccunTeiBaeTcss KO3(P(GUUHUEHT MOIIHOCTH HArpy3KH y4acTKOB
JMHHAM aHANOTU4HO 1.5.1.1.

5.2.2.0npepensercs pacyeTHas MHAYKTHBHAs Harpy3Ka Ha y4acTKax JUHUH 110
dopmyne, ananoruuynon (3.1): Q=P tgo, rae tge coorBercTBYEeT KOADPUITUEHTY
MOIIIHOCTH Harpy3KH y4acTkoB jauHunA W2.

5.2.3.3amaemcsl yIeIbHBIM WHIYKTUBHBIM CONPOTHUBJIEHUEM IMPOBOAOB JIMHUHU
X0=0,4 Om/KM.

5.2.4.PaccunThIBa€M COCTABIIIOUIYI0 IIOTEPU HANPSHKEHUS B PEAKTHBHBIX
COMPOTHUBJICHUSX JIMHUU 11O (GOpMYJIE:

— X0 (QO—SEO—S + Q5—6£5—6 + Q6—7€6—7 + Q7—8€ 7-8 + Q8—9£8—9) )
U

HOM

AU, (5.3)

5.2.5.30as ponyctumyro norepro HampsbkeHus AUpon (1.4.10), Haxomum
COCTABJISIFONTYO TIOTEPH HANIPSHKCHUS B aKTUBHBIX COMPOTUBIICHUAX JIUHUU:
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AU, =AU o — AU, . (5.4)

5.2.6.0npenenseM MOCTOSHHOE cedeHHEe MPOBOAOB JUHUH W2:
F — PO—SKO—S + P5—6£5—6 + P6—7£6—7 + P7—8£ 7-8 + P8—9€8—9 ’ (55)
Y ) AUA ) UHOM
rae y =32 M/OM=MM? - y€JIbHAs TPOBOJAUMOCTD AJIFOMUHUS.
5.2.7.1lonyyennoe mno (5.5) pacueTHOe 3HAUYEHUE CEUEHHUS TMPOBOJIOB
OKpYIJISIEM JI0 CTaHAApTHOIrO. BeIOpaHHBI MPOBOJ MPOBEPSAETCS MO MEXAHMYECKOU
MIPOYHOCTH M 1O HarpeBy. [lapameTpsl BEIOpaHHBIX MPOBOIOB CBOAUM B Tadiuiy S.1.
5.2.8.IIpoBepsieM NEUCTBUTENBHYIO MOTEP0 HampsbkeHus B JuHud W2 npu
BBHIOPAaHHOM CTaHJApTHOM CeYeHHUHM MpoBOJOB 1o dopmynam (3.5) u (3.6). Eciu
HOTEeps HANPSKEHUsI O0JIbLIE TOIYCTUMOM, CEYEHHE TPOBOIOB JIMHUH YBEIHUUNBAEM.
5.3.Pacuer npoBosoB auHuu W3 Ha MUHMMYM IPOBOAHMKOBOIO MaTepHualia
IIPOBOJIUTCS B CIEAYIOIIEH IMOCIEN0BATEIBHOCTH:
5.3.1.0mnpenensercs pacueTHasl MOJIHASI MOITHOCTh Ha Ka)Xk/IOM Y4acTKe JIMHUH
agajnornyHo 1.5.1.1, mnpuyemM CcyMMHpOBaHHWE HAarpy3oKk Ui OJHOPOIHBIX
(IpOM3BOJICTBEHHBIX) MOTPEOUTENEH MPOU3BOAUTCS KaK C MOMOUIbIO TaOJIMYHBIX
100aBOK, TaK M ¢ y4eTOM KO3(hPUIIMEHTa OJJHOBPEMEHHOCTH.
5.3.2.JIunuss W3 pa3BeTBI€HHas, MO3TOMY I KaXKIOTO YYacTKa JIMHHUH
onpenensieM MOMEHT Mo (popmyie:

M=S-7, (5.6)

Y CYyMMY MOMEHTOB:
ZM = MO—lO + MlO—ll + Ml 1-12 + M12—13 + Ml2—l4 + M14—15 ' (57)

5.3.3.Pacipenensdem nomyctumyro norepro HanpsbkeHus AUpop (m4.10) mo
y4acTKaM JIMHUYU TTPONOPLIHUOHATIEHO MOMEHTAM 3THX YYaCTKOB:

M14—15

(5.8)

5.3.4.PaccunTthiBaeM 1 BHIOMpAEM CEUCHHME HA Kaxa0M ydactke auHuu W3 npu
M3BECTHOM IOMYCTUMOM MTOTEPE HAMIPSKEHUS HA YYACTKE TaK ke Kak u juHuio W2.

5.4.Pe3ynbTaThl pacueta AUHUN cBoAuM B Tabmuiyy S.1. Ilo xaxmolt nuHuUM
OIpEeZieNsiEM MaKCHMMalbHYI0 (DAKTHYECKYI0 NOoTepro HampsukeHus «AUgy» u
cpaBHuBaeM ¢ «AUpon», onpenenennoi B 1m.4.10. Ecimm AUyy>AUjon, TO cedenus
MPOBOJOB Ha OTJEIbHBIX yYacTKaX JIMHUU, HA4YWHAs C TOJOBHOTO, HEOOXOIMMO
YBEJIMYUTh HA OJTHY CTYNEHb U PaCYET TOBTOPUT.

21



Tabmura 5.1

o, X0, Ip.MaKCl II[OH! AUQ), Auzq),

JIunusa | Yuactok | IIpoBon OM/KM | OM/KM A A % %

0-1
1-2
2-3
3-4

W1

0-5
5-6
W2 6-7
/-8
8-9

0-10
10-11
11-12
12-13
12-14
14-15

W3

6. KoHcTpykTuBHOE BbINIOSIHEHUE TUHUHN Hanpsokenuem 0,38 kB,
10 xB u noacranmuu 10/0,38 kB

Jns muanit 0,38 u 10 kB HeoO6XxoauMo BeIOpATh MO CIIPABOYHOM JUTEpaType
[4, 5 u ap.] oOpPBL, U30AATOPHI U JIMHEMHYIO apMATypy; PACCUUTATh C YUETOM JIJIMHBI
JUHUN HEOOXOIMMOE KOJMYECTBO YKAa3aHHBIX 3JIEMEHTOB.

Boibupaercst tun Ttpancpopmaropnoit moactanimu TII1 u mpuBomsTcs e
OCHOBHBIE TEXHUYECKUE XapaKTepuctuku [4, 5 u ap.]. lo HacTosIIero BpeMeH! JIst
CEJIBCKOTO ANEKTPOCHAOKEHUS LIMPOKOE IIPUMEHEHUE UMEIOT
oHOTpaHcpopMaTopHble KomIuiekTHbIe nojcTaniuuu tTuna KTIT momuocTeio 10 250
kBA, tynukoBbie u npoxoanbie noactanumu TunoB KTIIT u KTIII montrocTero 400
u 630 kBA. Tpanchopmaropsl MOIIHOCTBIO 10 250 KBA pekoMmeHayeTcs: NpUMEHSITh
CO CXeMOH coeauHeHHs] OOMOTOK 3Be3na-3urzar ¢ Hyjem, a PY 0,38 kB — ¢
ABTOMATHUYECKUMH BO3TYIITHBIMU BBIKJIFOYATEIISIMU.

7.PacyeTr TOKOB KOPOTKOI0 3aMbIKAHMSI

3HadeHMs TOKOB MPHU KOPOTKUX 3aMblkaHUsIX (K3) HEoOX0MuMBbI J71s1 TPOBEPKHU
BBIOPAHHOTO 000PYI0BaHMUSI, pacyeTa U MPOBEPKH YYBCTBUTEIHHOCTHU 3AIIIHUT.

[Topsimox pacuera TokoB K3 paccMoTpymM Ha mOpuMepe HCXOAHOU CXEMBI
anekTpornepenaun (pUCyHok 7.1), cOCTaBIEHHON Ha OCHOBE paHEE PACCMOTPEHHBIX
pacuetHbix cxeM BJI 10 kB (pucynok 3.1) u BJI 0,38 kB (pucynox 5.1.)
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Pucynox 7.1

7.1 UcxogupiMu naHHBIME 11 pacuera TOKOoB K3 k cxeme pucynka 7.1
apisitoTest: 1)mmnbl yaactkoB BJI 10 kB (OepyTest ¢ 3amaHHOro BapuaHTa IUTaHa
MECTHOCTH);  2)MapKu M ceueHus npoBojoB JuHuu 10 kB (ompenenstorcs npu
pacuetre BJI 10 kB); 3)mectro moaxmtouenus: TII1 na nunuu 10 kB (onpenensercs
HOMEPOM PAcCUYeTHOrO0 HACEJNIEHHOTro MyHKTa);  4)mmHbl ydyactkoB BJI 0,38 kB,
orxomsmux ot TII1 (ompenensitorcs Mo TiaHy pacyeTHOrO HACEJIEHHOTO IyHKTA);
5)mapku u ceuenus npoBojioB auHui 0,38 kB (onpenenstorcs npu pacuere BJI 0,38
kB); 6)mourHocts Tpanchopmaropa TII1 (onmpenensiercss npu pacuere aunuii 0,38
kB); 7)moiHoCTh cucTeMbl B pexkume K3 (ompeaesnsieTcsi BApUaHTOM 3aJaHus).

7.2.Ha pacuetnyto cxemy HaHocuM Touku K3: 1)B Hauane nunuu 10 kB (Ha
muHax 10 kB PTIT 35/10 kB — touka K;); 2)B xonre muann 10 kB (Toukn K3, Ky);
3)na mmnHax 10 kB pacuernoit moacranuuu TII1 (touka K3); 4)na mmuax 0,4 xB
pacuetHor noactanuu TII1 (touka Ks); 5)B xonne muuwmii 0,38 kB — W1, W2 u
W3 (touku Kg, K7, Kg).

7.3.CocTaBisieM CcXeMy 3aMelleHus JUIsi MCXOJHOW pPAacyeTHOM CXEMBI
anekTporepenaun (pUucyHok 7.2), Ha KOTOpPOW TIOKa3blBaeéM WHIYKTUBHBIE U
AKTUBHBIEC COMPOTHUBIICHUS 3JIEMEHTOB CXEMbl 3aMEUIEHUS: CUCTEMbI, TpoBOAOB BJI
10 u 0,38 kB, Tpanchopmaropa TII1.

Ha cxeme 3amemienuss ykaspiBaemM Touku K3, HaHocum 0003HaueHUsA
CONIPOTHUBJICHUH B BHUJIC APOOH (UMCIUTEIh — YCIOBHOE 0003HAUCHNE, 3HAMECHATEh —
YHICJIOBOE 3HAYEHUE, TPUBEACHHOE K 0a3UCHBIM YCIOBHSIM).

7.4 .BeiOupaem cucteMmy eauHuIl 1 pacueta TokoB K3. B cenbckux cersx ms
MIPUBEICHUS CONPOTUBIICHUN 3JICMEHTOB CXEMBI 3aMENICHUS K 0a3UCHBIM YCIOBHUSIM
Jalie BCEro IPUMEHSCTCS CUCTEMa WMCHOBAHHBIX CIWHHI, B KOTOPOW BCE
COTIPOTHUBJICHUS TIPUBOAATCS K Oa3ncHOMY HanmpspKeHUO «Ug.

7.5.BbibupaeM BeMWYMHY Oa3MCHOTO HAMpshKEHUs. 3a 0a3ucHOE HAMpsHKEHUE
MPUHUMAETCS  CpeJAHee HOMHHAJIBHOE HAIpsSOHKEHUE OJHOW W3  CTYIEHEH
tpanchopmarmy, 1. €. 10,5 kB nmm 0,4 xB.
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Ky K> X32 I's2 2 X26 I'26 6
T H A H
Xc Xo1 To1 1 X12  T12 K
L H HHs :
Xg X34 I34 4 X45 l45 5
T CH M
Ks
It
1
Xw3 Xw2 Xwi1
T T
rW3 M'w2 Mwi
K K, Pucynox 7.2.

Cxema 3amMeuieHus

KomnuectBo Touek K3 Ha CTOpOHE BBICOKOTO M HHU3KOTO HaIpsSKEHUU
OJIMHAKOBO, OJHAKO YHCIJIO CONpOTUBJIEHHH Ha cTopoHe 10 kB Oonbuie, ueM Ha
cropone 0,38 kB, noatomy npunumaem Ug=10,5 kB.

7.6.0mnpenensieM CONPOTUBIICHHUS CXEMbl 3aMEIICHUs, TMPUBEICHHBIE K
0a31MCHOMY HATPSKEHUIO.

U 2
ConporuBiienue cucteMsr: X =3 (7.1)
Srcs
ConporusiieHus ydacTkoB JuHUM 10 kB:
Fon = rofm; Xon = Xofoﬁ M, = roglz; X = Xoélz; ------ e = r-of 260 Xog = Xog 26" (7'2)

Comportusiienue Tpanchopmaropa:
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ro=—=%Xx. —&| 7.3
' STHOM STHOM ( )
— uK% . Ulzs (7 4)

' 100 S, '
Xy =+/Z3—T7 . (7.5)

Conpotusnenus yuactkoB BJI 0,38 kB:

2 2 2
U 10,5 10,5
l'lero'gwf( e ] :ro'gwf(ﬁj ;Xw1:X0'£w1'(Hj . (7-6)

UCP.HOM

JUtst muanii W2 u W3 conpoTuBIieHHS ONIPENEIIOTCS aHAIOTMYHO.
7.7.Pe3ynpTUpyrolue CONMpOTHBICHUS 10 Touek K3 ompeaensem 1o
dhopmynam:

Ho touku Ky z, =X ; (7.7)

Ho touxu Ky: z, = \/rozl +(Xe +X4,) (7.8)

Ho touku K3: z, = \/(rm I, T, AT ) +(Xe Xy + X, Xy, +X, ) (7.9)

Ho touku Ky z, = \/(rm +r, 41, 41 )+ (Xe + Xy, + X, Xy, +X,) 5 (7.10)

Ho  toukn  Ks: Zs= \/(rm 41y )+ (XX X, )
(7.11)

o touek Kg, K; u Kg pesynpTrpyromue CONpOTUBIECHUS ONPEACISAIOTCS
AHaJIOTHYHO.

7.8.PaccuntsiBaeM Toku Tpexdaznoro K3. Jlns touek 1, 2, 3 u 4 BbIONIHSAETCS

ycaoBue Ug, won=Us, mosTOMy TOK K3 ompenensercs no popmyie:

=
7,

rjae 1 — HoMmep Touku K3 v uHIIeKC pe3yabTUPYIONIETO CONMPOTUBICHHS 10 Touku K3.

Hast Touku 5 U, yon#Us, moaTOMY TOK K3 paBen

R T

\/§ : Z5 UCp.HOM

(7.12)

(7.13)

Jlns Touek 6, 7 u 8 Tok Tpexdaznoro K3 onpenensercs aHajioruyHo mno Gopmyie
(7.13), wu3MeHsIeTCS TOJIBKO WHJACKC PE3yJbTUPYIOIIEIO0 COMPOTUBJICHUS JO
COOTBETCTBYIONIEN TOUKH K3.

7.9.0npenensiem Toku aByxdasznoro K3 mpist touek 1, 2,3,4,5,6,7u 8:

V3
7.10. Y napublii TOK 1714 Kaxkaou u3 touek K3 onpenensiercs mo popmyie:
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=2 ky 19, (7.15)
rae ky — ynapusiit ko duuuenT, ans 1 — Toi Toukn K3 pekoMeHayercs: onpeaensTh

o ¢opMmyiie:
0,01 3,14,

Ta —_— X|
ky, =1+e * =l+e : (7.16)
Ta — IIOCTOAHHAA BPCMCHU aHepI/IO,Z[I/I‘ICCKOﬁ COCT&BJ’I)IIOHICI?I TOKa K3, C,
i 1 Xj — pE3YJIbTHPYIOIINEC aKTUBHOC U HHAYKTUBHOC COIIPOTUBIICHUS 10 TOYKH

K3.

T,=o- X _ X (7.17)
r 2n-f-r 314.-r

7.11.MomnocTts Tpexdaznoro K3 mist kaxmnoit u3z touek K3 onpenensiercst mo
dbopmyre:
S®=J3.u_,..-19, (7.18)

cp.HOM
rae Ug,y — CpellHee HOMUHAIIBHOE HAPSHKEHUE TOM CTYNIEHH, HA KOTOPOM HaXOIUTCA
touka K3 (10,5 unu 0,4 xB).
7.12.0npenensieM MHHUMAaJIbHYIO BeIMUMHY ToKa K3 11 mpoBepKM 3amuThbl
Ha YyBCTBHUTEIBHOCTh. DTO OynyT Toku omHodasHoro K3 B xouue nunuii 0,38 kB
(touku Kg, K; u Kg), KoTOpble peKOMEHIyeTCsl pacCUMThIBATH IO YIPOLIEHHOU

dhopmyie:

19 o (7.19)
?T+ZH

rae Uy=0,22 kB — HomuHanbHOe (a3Hoe HanpsokeHue cetu 0,38 kB;

Zt — TIOJTHOE COIPOTHUBJICHHE TpaHC(opMaTopa TOKY 3aMbIKaHHS Ha KOPITYC,
npuBeneHHoe K HampstkeHuto 0,4 kB, Om; pexomMeHayeTcs onpeaenarh 1mo Tadiuile
7.4 [1,2];

Z, — TIOJIHOE COINPOTHUBIICHHE NETIH «(Pa3HbI — HYJIEBON MPOBOJ JIUHUW», OM;
ompenesieTcs 1o cpopMyJIe:

a=0 \/r )+ X (7.20)

rae ¢ — JJIMHA JTUHUU, KM;

Fog U loy — YAENBHOE aKTUBHOE CONPOTHUBIIEHUE (DA3HOrO M HYJIEBOTO IIPOBOAOB
muHur, OM/KM; peKOMEHIYETCsl OTpeIesTh 1o npuioxenuro 1 [1,2];

Xon — YACIBbHOE WHIYKTUBHOE COMPOTHBIIEHWE TETIN «(pa3HbIH — HYJIEBOU
MpoBoOJ JHUKY, OM; ISl IPOBOJIOB W3 IBETHBIX METAJIOB PEKOMEHIYETCS OpaTh
Xor=0,6 OM/KM.

7.13.Pe3ynbratsl pacyeta TokoB K3 cBoaum B Tabnuity 7.1.
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Tabmuma 7.1

Toux | Ugp o COHpO’g/Il\]ZJICHI/Ie, « TOI;I:IAx K3, SK(S)
a K3 kB rs Xs Zs Y IK(3) IK(z) iy IK(1) MBA

K, 10,5

K, 10,5

K3 10,5

K, 10,5

K5 0,4

Kg 0,4

K7 0,4

Kg 0,4

8.Bri6op obopynoBanus noactaniuu TI11

OOopynoBaHHE 3JIEKTPOYCTAHOBOK BBIOMPAIOT MO YCJIOBHUSM HOPMaJbHOTO
peXrMa, a 3aTeM MPOBEPSAIOT HA TEPMUUECKYIO U JJIEKTPOJIMHAMUYECKYI0 CTOMKOCTD
B pexume K3. BolOpannas komiuiektHas TpaHchopmaTtopHas mnoactanuus TII1
COCTOUT M3 BBOAHOTO ycrpoiictBa 10 kB, cunoBoro tpancgopmaropa u PY 0,38 kB,
MMEIOIINX HeoO0Xoaumoe o0OpyAOBaHME U anmnaparypy. JlomoJHUTENBHO K
MMEIOIIEMYCs 000pYyI0BaHUIO MOJICTAaHIMU HEOOXOIMMO BBIOPATh BHICOKOBOJIBTHBIM
pPa3beAMHUTED.

Pazbenunurens g TII1 BeiOMpaeTcss MO KOHCTPYKTHBHOMY HCIIOJIHEHUIO,
pOJly YCTaHOBKM (BHYTPEHHSISI, HapyKHas) M DJJIEKTPUUECKHM TapamMeTpam:
HomMuHanbHOMY  HanpspkeHU0  (Uyn) © 0 TOKY  (lyow),  TEpMHUECKOM |
ANEKTPOAMHAMHUYECKON ycToWMuMBOCTH Tpu Tokax K3. OnekTpoanHamuyeckas
YCTOMYMBOCTD Pa3beIUHHUTEICH XapaKTepu3yeTcs aMIUTATYI0H (Iyae) MPEACTBHOTO
CKBO3HOT0 ToKa K3, Ha3pIBa€MOro MHOTIa TOKOM 3JIEKTPOJUHAMUYECKON CTOMKOCTH.
TepMuueckass yCTOMYMBOCTH Pa3bCIAUHUTEICH XapaKTEPU3YETCS MPOU3BEACHUEM
JNEUCTBYIOUIErO 3HaYeHUs npeneabHoro Toka (It) rTepMuyeckoil CTOMKOCTH Ha BpeMs
(tr) mpoTekaHHWs TOKa TEPMHUYECKOW CTOWKOCTH. OCHOBHBIC XapaKTCPUCTHKU
pazbenunuteneit mig cereil 10 kB npuseaensl B npuioxkenuu 3. IIpu BbIOOpe H
MPOBEPKE pa3zbeIUHUTENEH JOJKHBI COOIIOAATHCS CIEIYIOUIME OCHOBHBIE YCIIOBHUS:

UHOM 2 UHOM.yCT ! (81)
IHOM 2 Ipaﬁ.malcc’ (82)
iMaKC 2 I(S\?;’ (83)
121, >(19) -t 8.4
T T — \"K2 np ! ( ' )

rae 3HaueHUS Uy, luows lvakes | 1t OEpPYTCS MO MACOPTHBIM JTaHHBIM
pazbearHUTENEH (TIpHIIOKEHUE 3);
Usom.yer — HOMMHANBHOE Hanpsixenue cetu 10 xB;
| pag.viaxe — PACUETHOE 3HAYCHUE TOKA HArpy3ku Ha mmHax 10 kB TII1, A;

iv>,®® — ynapnprit Tox Ha mmHax 10 kB TII1, KA (Touka K, Ha pucynke 7.1);
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1,® — YCTaHOBUBIIIEECS ACHCTBYIOIIEE PACUETHOE 3HAUCHHE TOKA TpeX(Pa3HOTO
K3 na mmuax 10 kB TIII, kA;
t,, — npuBenenHoe Bpems K3, ¢; onpexnensercs no gopmyse:
t, =ttt (8.5)

riae ., — Bpems cpabaTbhIBaHUS pelIeHOMN 3allUThI, C;
t,s — COOCTBEHHOE BpeMs OTKJIFOUCHHS BBIKIIIOYATENS, C; B KYPCOBOM MPOEKTE
pPEKOMEHyeTCs NPUHUMATH Ly, =2-3 c.

9.3amMTa OT TOKOB KOPOTKOI0 3aMbIKAHUS

BriOpanHas KOMIUIEKTHAs! TOJICTAHIINS YKOMILJIEKTOBAHA:

D)npenoxparutemsmu tama [IKT101-10 gt 3amuTs critoBoro TpanchopMaropa,
PacCIIOIO0KEHHBIMU BO BBOJHOM ycTpoicTtse 10 kB;

2)aBToOMaTHueckuMu BbIKMouatesiMu TUoB AE2000 m A3700 g 3amuThl
OTXOISIIUX JIMHUM, pacnoioxkeHHbMU B PY 0,38 kB.

B nmanHOM pazziene KypcoBOro MpoeKkTa HEOOXOAUMO OINpEeeUTh OCHOBHBIC
ANEKTPUUYECKUE TTapaMeTPhl 3alIUT CUIIOBOTO TpaHchopMaTopa U OTXOASMIINX JIMHUM
0,38 kB, a Taxke BbIOpaTh U OMPEETUTh TapaMeTphl 3aiuThl JUHUU 10 KB.

HNcxogHpIMU JAHHBIMUA I8 ONPEJETICHUS MapamMeTpoB 3alllUT CUJIOBOTO
Tpanchopmatopa u orxoasmux Junuii 0,38 kB sBisitorces:

1 )HOMUHATBHBIN U PACUETHBIA TOKU HArPY3KH MOJICTaHIIMK Ha cTopoHe 10 kB;

2)pacueTHble TOKU Harpy3ku junuii 0,38 kB, orxonsamux ot TII1;

3)3Hauenus TokoB Tpexdaznoro K3 na mmnax 10 u 0,4 kB TII1;

4)3nauenusi TokoB ogHo(dazHoro K3 B konie nunuii 0,38 kB, oTxoxasmmx oT
MOJICTAHIIUH.

9.1.3amura tpancopmaropa TII1

OCHOBHBIMM 3JIEKTPHUUECKUMU TMapaMeTpaMH NpelIoXpaHUuTENe Uil 3alluThl
tpancopmaropa TII1 sBusitorcs: HomuHansHOe HanpsbkeHue (U,oy), HOMUHAIBHBIN
TOK TpeaoXpaHutens (ly,,), HOMUHANBHBIA TOK TUIABKOM BCTaBKHU MPEIOXPAHUTEIS
(IBow), HOMHHATIBHBINA OTKIIFOUAEMBIA TOK (|0 oricn)-

VYka3zaHHble OCHOBHBIE TapameTpbl Tmpemoxpanutened tuma [IKT101-10
MIPUBEJICHBI B PUIIOKEHUHN 3.

9.1.1.Bribupaem KOpILyC MIPEIOXPAHUTEIIS COIJIaCHO CIEIYIOIIUM
COOTHOILIECHHSIM:
Uson = Ysiomyer (9.1)
Liow 2 1 pas vare (9.2)
Lyawcorsa = Dz (9.3)

riae ", — cBepxnepexoansiii Tok Tpexdasznoro K3 na mmuax 10 kB TII1, kA; nns
CEJIbCKUX CETEN anepronyecKas cocTaBistomas Toka K3 He yuuTeIBaeTCs, Mo3TOMy
MOYHO IIPUHATH:

L, = L, (9.4)
rae 1o® - pacueTHoe 3HaueHue Toka Tpexdaznoro K3 na mmnax 10 kB TII1, KA.
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9.1.2.Tok miaBKO# BCTaBKU MPEIOXPAHUTENS BEIOMPAEM IO IBYM YCIOBHSIM:
1 )oTcTpoiike oT Toka Harpy3ku Ha muHax 10 kB TII1:
I, >k, -1 (9.5)
rae K, — xo3ddunmeHT HaneKHOCTH; B KypCOBOM IIPOCKTE PEKOMEHIYETCS
MPUHUMATh paBHBIM 1,25;
2)oTcTpoliKe OT OpOCKOB TOKA HAMAarHWYMBaHUs TpaHchopmaTopa IpHU €ro
BKJIFOYEHUH T10]] HAIIPSKECHHUE:

pad.makc !

I, =21

ra€ lipwow — HOMHHAIIBHBIN TOK TpaHC(pOpMaATOpa, A.

(9.10)

Tp.HOM ’

9.1.3.bonbliee 3HaueHHME MPUHUMAEM 3a PACUETHOE 3HAYECHHE TOKA IUIABKOM
BCTaBKHU M OKpYTJIAeM J10 Onumxkaiiero ctanaaptHoro (| Ta0J1.2 IPUIOKEHHUS 3).

Buom’

9.1.4.Bpemst  cpabaThiBaHMsI  BBIODAHHOM TUTABKOM  BCTaBKH  JIOJDKHO

o0ecreynBaTh TEPMUYECKYIO CTOMKOCTh TpaHcpopMaTopa:
tp <t,y, (9.11)

rie tg — BpeMs neperopanus miaBKoi BCTaBKHU Ipu Tpexdaznom K3 Ha mumHax
0,4 kB TII1, c; onpenenserca Mo 3alIUTHON XapaKTEPUCTHKE BbIOPAHHON IJIaBKOU
BcTaBkH (npuiioxenue K);

try — BpeMsl TepMUYECKON CTOMKOCTH TpaHc(hopmaTopa, C; ONpeaensercs Mo
dbopmyre [6]:

1500 |,

tT.Y - 3) 5 ' Tp.HOM
(12)

<5, (9.12)

rae 1) - pacueTnsrii Tox Tpexdasnoro K3 na munax 0,4 kB TII1 (Touka K5 Ha

pucyske 7.1), A;
|l +p sow -~ HOMUHAIIBHBIM TOK TpancpopmaTopa TII1, A.

9.2 .3ammta orxoasammx oT TII1 munawnii 0,38 kB

K ocHOBHBIM ammapaTtam 3amMThl OT Mexay(da3sHeix U oaHodasHbix K3 Ha
muHusx 0,38 kB OTHOCAT NpeaoXpaHUTENW U aBTOMAaTUYECKUE BbIKIIOYaTenu. Jlis
JTUHUHN ¢ 0IHO(DA3HOM HArpy3KOH 11e1eC000pa3HO MPUMEHSATh MPEJOXPAHUTENH, a IS
JUHUM CO CMEUWAHHOW M IIPOM3BOACTBEHHOW HArpy3kKom — aBTOMAaTHYECKUE
BBIKJIIOYATENM, TaK Kak I[pPU 3TOM MCKIIOYAIOTCA HEMNONHO(pa3Hble pexXUMbl. B
KYpPCOBOM MPOEKTE HEOOXOAUMO PaCCUUTATh U BHIOPATh AIEKTPUUYECKUE TapaMeTphI:

1 )makcumanbHOM TOKOBOM 3amuThl (MT3) ¢ BBIAEPKKOW BPEMEHH U TOKOBOM
orceukn (TO) ot mexaydaszupix K3, BBIMOTHEHHBIX HA OCHOBE aBTOMATHYECKHX
BoIKIroyatTenen cepuit AE2000 u A3700;

2)3amuThl 0T ogHodazHbeix K3 Ha ocHOBe TOKOBBIX pesie PD-571T, BkiItouaeMbIx
B HYJIEBOU MpoBOJ Kaxa0u orxoasuen ot TII muaun 0,38 kB.

3amurta ot Mexaydasubix K3 BbimosHseTcs B Tpex(a3HOM HCIOIHEHUH, T.€. C
YCTAaHOBKOM paclenuTenell aBTOMaTHYEeCKUX BbIKItoUarened Bo Bcex (azax. Ilpu
ATOM TEIUIOBOM (MOJIYNPOBOJIHUKOBBIN) paclenuTeNb BbINONHIET pyHkuuu MT3 ¢
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BBIJIEPKKOW BPEMEHHU, a 3JEKTPOMArHUTHBIN (MOIynpoBOAHUKOBBIM) — TO. s
3amuThl  OT onaHodazHbix K3  ucmonb3dyeTcss HE3aBUCHMBIA — paclenUTelNb
BBIKJIIOUATENsl, HA KATYIIKy KOTOPOrO TMOJAeTCs CETEBOE HaMpshKeHHE uepes
3aMBIKAIOIUN KOHTaKT TOKOBOTO pejie, BKJIIOYEHHOTO B HYJIEBOW MPOBOJ JIMHHH.
OcCHOBHBIE XapaKTEPUCTUKU ABTOMATUYECKHUX BBIKJIIOYATENEH, MPUMEHSEMbIX s
3amuThl otxonamux Junui 0,38 kB, npeacrasiens! B npunoxenuu H.

B yueOnbix nemnsx Ha TII1 npenmaraercs BoIOpaTh pa3HOTUITHBIE aBTOMATUYECKUE
BBIKJIFOYATEIIH.

BeimonuumM, Hanpumep, 3amury guHud W1 Ha TOKOOrpaHUYMBAIOUIUX
ABTOMATHYECKUX BBIKIIOUATENSAX C MOJYNPOBOJHUKOBBIMU M AJIEKTPOMATHUTHBIMU
pacuenurensimu (A3714b, A3724b, A3794b). Beiknrouarenn XapakTepU3YIOTCS:
HOMUHAAbHBIMU HampsikeHueM (Uyow) U TOKOM (lyoy), HOMHHAIBHBIM TOKOM (ly )
MOJTYTPOBOTHUKOBOTO PACIENUTENS, MPEACIbHO JOMYCTUMBIM OTKJIIOYAEMbIM TOKOM
K3 (IMaKC.OTKH)'

3aBucumas 4acTh BPEMSIITOKOBOM 3aIUTHOM XapaKTepUCTHKU
MOJIYTPOBOJHUKOBOTO PACLEIUTENS PETYIUPYETCS U3MEHEHUEM YCTAaBOK IO TOKY U
BpeMEeHH cpadaThIBaHUs B 30HE Meperpy3kH (e p, tonp)-

HeszaBucumas 4YacTh  3alllUTHOM  XapaKTEpPUCTHKUA  MOJYIPOBOJIHUKOBOTO
pacuenuTess peryjiupyercss U3MEHEHUEM YCTaBKU MO TOKY CpalOaThIBaHUs B 30HE
TokOoB K3 (lconp). ONEKTPOMarHMTHBIM pacUEnuTeNb HUMEeT (PUKCHPOBAHHYIO
yCTaBKy 110 TOKy cpabarbiBanus (l;,,), mpuaeM leonp, < lesp.

Pacuet BbIMONHSACTCA CIEAYIOMIUM 00pa3oM:
9.2.1.BbiOMpaeM BBIKIIOYATEIb 10 €r0 HOMUHAIbHOMY HANpsDKEHUIO (U,
HOMUHATBHOMY TOKY (lyon) M TIPEAENBbHO JOMYyCTUMOMY OTKIIO4aeMomy Toky K3

( I MaKC.OTKJ'I)

UHOM 2 UHOM.yc’I‘ ! (913)
I HOM 2 I paé.maxkc ! (9 14)
(3)
IMaKc.OTK.n 2 I K5 (915)
1€ Usou.yer — HOMHHANBHOE HanpsbkeHue uaun W1, B;
Ipa63MaKc — pacyeTHbIN TOK Harpy3ku Juauu W1, A;
|K5( ) _ ToK tpexdaznoro K3 na mmnax 0,4 kB TII1, KA.
9.2.2.BpiOrpaeM HOMHUHAJIBHBINA TOK NOJYIPOBOJHUKOBOIO PACIEIUTENS:
I H.p 2 Ipaﬁ.MaKc ! (9 16)
IH.p 2 IH.p.ﬂOTp ! (917)

1€ lypnop — HOMUHAIBHBIA TOK PACLENUTENs BBIKIIOYATENS, 3aILUINAIOIIErO
norpedurens, A; «l,,» Oepercs Ha ofHy-IBE CTymeHU Oombuie. 4eM «lypnorp»; B
KYPCOBOM IPOEKTE 3aIIUTY MOTPEOUTEIISI MOXKHO HE YUUTHIBATD.

9.2.3.0npenensiem Tok cpabarbiBanus MT3 (B 30HE TOKOB TMeEperpy3Ku)
MOJIYITPOBOJTHUKOBOT'O PACUEMUTENS BBIKITIOYATENS:
lewp =125-1,,, (9.18)
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9.2.4 IIpoBepsiem uyBcTBUTENIBHOCTE MT3:
| O

Ky= %23, (9.19)

c.m.p

rae K, — koadhuimeHT 9yBCTBUTEIBHOCTH;

Lo — ToK onnogaznoro K3 B konne auanun W1 (Munumanbabii Tok K3),
A;(touka K¢ Ha pucynke 7.1).

Ecau ycnosue (9.19) He BoInoHsIeTCs, TO 3amuTa JUHUHE W1 oT ogHO(a3HBIX
K3 Oyner ompenenstbcs TOJBKO HACTPOWKOM TOKOBOTO peje, BKIIYAeMOro B
HYJICBOW MPOBO/T JINHUH.

9.2.5.0npegnensieM Tok cpabateiBanus TO (l.,) Mo ycinoBusiM:
- OTCTPOWKH OT ToKa TpexdazHoro K3 (IK6(3)) B KoHIIe JinHuu W1

_ (3) .
I, =12512; (9.20)
- OTCTpOP'IKH oT ITYCKOBOI'O TOKa HanOOJIBIIIETO 110 MOIIIHOCTHU

AJIEKTPOJIBUTATEINIs OJHOTO U3 otpedutene B auaun W1
leo =Ki s (9.21)

rie K, — xoadduimentT HaaeKHOCTH; paBeH 1,5 s MOJIYIPOBOTHUKOBOTO
pacuenuTens u 1,25 11 37€KTPOMAarHUTHOTO PACIICITUTEIS;

liyex=7 low s — OIpenensercs Uil HOTpeOWTENs 1o mpuiokeHuto E; mpu
OTCYTCTBHUM JIaHHBIX O HaJIMYMH OJJeKTpoaBurarens pacuer 1o (9.21) He
MIPOU3BOIUTCS.

9.2.6.Ilo wnaubonpmemy 3HaueHuro «l.,» ompenenseM yCTaBKy ToOKa
cpabarpiBanug TO  MOMyIpPOBOJHMKOBOIO — PACLENHTENs  BbIOPAHHOTO  THIIA
BBIKJIFOUATeNs U3 npuinoxenus U:

.= (9.22)

c.0.IL.p
Ecnu ycnoBue (9.22) He MOXKET OBbITh BBIIOJHEHO Ji MOJYIPOBOJHUKOBOIO
pacuenurens, TO BbIOMpaeM MO HpwiIokeHUuto W ycTraBky Toka cpabaTblBaHUS
ANEKTPOMATHUTHOTO PACLICTTUTES:

| >0 . (9.23)

ca.p c.o

9.2.7.11poBepsieM yyBCTBUTENBHOCTH TO:
|(2) |(2)
Ky=—% wm K ;=" (9.24)
c.0.Lp ca.p
rae |s® — Tox nByx@aznoro K3 B MmecTe yCTaHOBKH BbIKIItOUaTENs (HA IIMHAX
0,4 kB TII1), kA. Pexomenayemoe 3HaueHure K03 PpuieHTa 4yBCTBUTENbHOCTH IS
TO nomxno ObITh HEe MeHee 1,2 [1]. TIpu Ky<1,2 nunus W1 Oyner 3amuiiarscs OT
mexaydazubix K3 ognoit MT3.

9.2.8.0mpenensieM TOK cpabarbiBaHusi peine PDO-571T, BKIIOYEHHOTO B
HyneBo# nposoa unun W1 [6, ¢.127]:

., =0,71-1 (9.25)

padé.makc *
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9.2.9.1IpoBepsieM 4yBCTBUTEIBHOCTH 3aIIUTHI OT TOKOB 0HO¢a3Horo K3
1€ 1
|‘<q _ K6 I pab.makc 21,5 . (926)

cp

3ammra  guaun  W2. BwiOupaem  aBTOMaTHYEeCKHME  BBIKIIIOYATEITH

TOKOOTPAaHWYMBAIOIIAE C TEIUIOBEIMH M 3JIEKTPOMArHUTHBIMU  PACIICTIUTEIISIMH
(A3716b, A3726b), ocHOBHBIE XapaKTEPUCTUKHA KOTOPBIX IPUBEACHBI B PUIIOKEHUN
.

[Topsimok pacyeTa BO MHOTOM aHAJIOTUYEH TPEIBIAYIIEMY:

9.2.1.BriOupaemM KOpITyC BBIKIIOYATENS] MO €r0 HOMHHAIBHOMY HANPSHKCHHIO
(Uson), HOMHHATIEHOMY TOKY (ly0y) ¥ IIPEIEIBHO JOMYCTUMOMY OTKIIOYAEMOMY TOKY
K3 (lyakc.orxn) B COOTBETCTBHHM € ycaoBusmu (9.13), (9.14) u (9.15).

9.2.2.BpiOupaeM HOMHUHAJIBHBIN TOK TETUIOBOTO PaCIENUTEN 10 yciIoBuio (9.16).

9.2.3.0mnpenensieM TOK cpabaTbIBaHUs TEIUIOBOTO PACIEMUTENS BBIKIIIOYATEIIS,
COOTBETCTBYIOIIUI €r0 HOMUHAJILHOMY TOKY, 110 TIpuiioxkeHuto 1.

9.2.4 Ilposepsiem uyBcTBUTENBHOCTE M T3 10 hopmyre, ananoruunoit (9.19):
@)
Ky= >3, (9.27)
C.T.p
rae .., — Tok cpabaTeIBaHMA TEIIOBOrO pacuenuTens, (1.9.2.3), A;
1 — Tok onnodaznoro K3 B xonue nmuaun W2, A; (cootBeTcTBYeT Touke K5
Ha pucyHke 7.1).
Ecnu ycnosue (9.27) He BbInonHsIeTCS, TO 3amuTa JUuHUM W2 0T ogHO(a3HBIX
K3 Oyner ompenensiTthCcs TONBKO HACTPOMKONW TOKOBOTO peJie, BKJIOYAEMOrO B
HYJIEBOM ITPOBOJ JINHUH.
9.2.5.0mnpenensiem Tok cpabarsiBanusi TO (l.,) mo ycnoBusim (9.20) u (9.21)
MPUMEHUTENBHO K TuHUN W2.
9.2.6.CpaBHuBaeM HauOouibliee 3HaUeHNE «l. » U yCTaBKy TOKa cpabaThIBaHUS
anekTpoMarauTHoro pacuenurens (l,,) Bbikmouarens u3 npunoxenus WM. Ilpu
MIPaBUIILHOM BBIOOPE TOJKHO COOTIOATHCS cOOTHOIIeHHE (9.23).

9.2.7.11poBepsieM uyBCcTBUTENBHOCTH TO:
(2)
Ky =k 510 (9.28)
ca.p
9.2.8.0mpenensieM TOK cpabarbiBanust pene PDO-571T, BKIIOYEHHOTO B
HyneBoi mpoBoj JuHud W2, U mpoBepsieM YyBCTBUTEIHLHOCTH 3allIUThl OT TOKOB
onnodaznoro K3 no ¢popmynam (9.25) u (9.26).

3ammrta auHun W3. BpiOupaeM BBIKIIIOYATEIM HETOKOOTPAHWYHUBAIOIINE C
TEIJIOBBIMM M DJIEKTpOMarHuTHbIMH  pacuenurensmu  (AE2056M, AE2060),
napameTpbl KOTOPbIX IPUBEJEHBI B MpuioxxkeHun .

ITopsnok pacyera:
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9.2.1.BriOupaemM KOpITyC BBIKITIOYATENS MO €r0 HOMHUHAIBHOMY HAMPSHKCHHUIO
(Uson), HOMHHATIEHOMY TOKY (ly0y) ¥ IPEIEIBHO AOMYCTUMOMY OTKIIFOYAEMOMY TOKY
K3 (lyakc.orxn) B COOTBETCTBHHM € ycaoBusamu (9.13), (9.14) u (9.15).
9.2.2.BpiOupaeM HOMHUHAJIBHBIA TOK TETUIOBOT'O paclienuTes Mo yeiaoBuio (9.16).
9.2.3.0mpenensieM TOK cpabaTbIBaHUs TEIUIOBOIO PACIENUTEN BBIKIIOYATEN,
COOTBETCTBYIOIINI €r0 HOMUHAIILHOMY TOKY, 110 MpuiioxeHuto 1.
9.2.4 Ilposepsiem uyBcTBUTEIBbHOCTE MT3 o popmyie, ananoruunoit (9.19) u
(9.27).
9.2.5.0mpenensiem tok cpabareiBanus TO (l.,) mo ycmoBusim (9.20) u (9.21)
MPUMEHUTENBHO K TuHUN Wa3.
9.2.6.CpaBHuBaeM HauOouibliee 3HaUeHHE «l.,» U yCTaBKy TOKa cpabaThIBaHUS
snekTpoMarauTHoro pacuenurens (l,,) Bbikmouarens us npunoxenus M. Ilpu
MPaBIJIBHOM BBIOOpE JOKHO cOOIIt01aThesl cooTHoMeHue (9.23).
9.2.7 Ilposepsiem uyBcTBUTENBHOCTE TO 110 popmyiie (9.28).
9.2.8.0mpenensieMm TOK cpabaThIBaHUS pelie, BKIIOYEHHOTO B HYJIEBOM MPOBOJ
muaun W3, 1 npoBepsieM 4yBCTBUTEIBHOCTh 3alUTHI OT TOKOB ojiHO(a3zHoro K3 mo
dbopmynam (9.25) u (9.26).

9.3.3amuta BJI 10 kB

Jlunun nHanpstxkeHueMm 10 kB 3amuimarorcs oT TokoB MexaydasHeix K3 ¢
nomomipito MT3 mw TO ¢ pgelictTBHEM Ha OTKIIOYEHHE BBICOKOBOJILTHOIO
BBIKJIFOUATENs. 3aliuTa BBINOIHSAETCS B IByX(a3zHoM Bapuante Ha pene PTB u PTM
nmu PT8S5. B KxypcoBOM IpoeKTe IpeuiaraeTcsl BBIIOJHUTD PAacueT 3allUThl HA peie
PTB u PTM, BcrtpauBaemsie B mnpuBonbl [II1-67. [Ina 3amurel nuaum 10 xB
PEKOMEHIyeTCsl UCI0JIb30BaTh TpU Moaupukanuu pene: PTB-1 ¢ ycraBkamu 5; 6; 7,5
u 10 A; pene PTB-II ¢ ycraBkamu 10; 12,5; 15 u 17,5 A; PTB-Ill ¢ ycraBkamu 20;
25; 30 u 35 A. Pacuer MT3 u TO gns BJI 10 kB paccMoTpuM Ha mpuMeEpe CXEMBI
(pucynok 7.1).

Pacuer MT3 nipoBoauM CaeAyrOIUM 00pa3oMm:

9.3.1.0mpenensiem Tok cpadbaTbiBaHus 3auTh (I ;) MO ABYM yCIOBUSM:

- OTCTPOWKHU OT pacdeTHOro ToKa HAarpy3KH (lpasmaxe) TOOBHOTO ydacTka (0-1)
nunaun 10 xB:

_Ky K,
Cc.3 K

rae Ky, K3, Kg — ko3¢ duimenTs HaaeKHOCTH, caMo3alycKa U BO3BpaTa; sl
pene PTB pexomennyercs npuanmats Ky=1,3; Ks=1,1; Kz=0,65.
- YCIIOBHMIO CEJEKTUBHOCTU ¢ Ooiiee ynajgeHHod oT mmH 10 xB 3amwmroit TII
10/0,38 kB miaBkuMu npeaoXpaHUTENISIMH:

.. =Ky e (9.30)
rne  K,,=1,4 — xodbdurmmeHT HAASKHOCTH  CcpabdaTbIBaHUS  IUIABKOTO
MPEOXPaAHUTEIIS,

Ig.c — TOK TJIaBKOM BCTaBKH, ONpEJEIEHHBIN MO €€ 3alMTHON XapaKTEePUCTUKE
(mpunoxenue K) npu Bpemenu neperopanusi t=5 ¢, A; HOMUHaIbHBIA TOK IJIaBKOM

| (9.29)

) paé.maxkc’
B
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BCTaBKM MOXXHO MpPUHATH 1O JaHHbIM [2, c¢.315] i camMoro MOLIHOIrO
tpancopmaropa 10/0,38 kB Ommxkaitimero k mmHaM 10 kB HaceneHHOro myHkTa,
MOJKJIIOYEHHOTO K iuHun 10 kB.

bonbiiee 3nauenue «l.,» NpuHUMaeTcs 3a pacyeTHOE.

9.3.2.0npenensieM TOK cpabaThIBaHUSI pelie:
K

I =—=-1
c.p c3!
Icl
rae K=1 — koaduimenT cxembl coeguHEeHUs1 TpaHC(HOPMATOPOB TOKA U pesie
(cxema HeroJIHOM 3Be3/1bl);
K| — xoappunment tpancopmaru tpanchopmartopos Toka (TT):

— IlHOM — IlHOM ’ (932)

|
IZHOM 5
riae |, — nepBuuHBIA HOMUHAIBHBIN TOK TT, A; BeIOUpaeTcs U3 CTaHIapTHOTO
pana 3Hauenuit: 5, 10, 15, 20, 30, 40, 50, 75, 100, 150, 200, 300 u 400 A mno
YCJIOBHIO:

(9.31)

l, > (9.33)

lnom pad.makc *

9.3.3.Bribupaem ycraBky Toka s peiae PTB u3 psna snadenwit: 5; 6; 7,5; 10;
12,5; 15;17,5; 20; 25; 30 u 35 A 110 yCJIOBHIO:

=1, (9.34)
9.3.4.0npenaensieM yTOUHEHHOE 3HAYEHHUE TOKA CpaOaThIBAaHUS 3aIUThI:
|;_3=II§—;-|Y. (9.35)
9.3.5.11poBepsieM UyBCTBUTEIBLHOCTD 3AIUTHI:
Ky :rﬁzl,S, (9.36)

c3

rae 3@ — Tok nByx@aznoro K3 B konue muaun 10 kB (MUHMMaJIbHBINA TOK
K3), kA; (cootrBeTcTBYeT Touke K3 Ha pucynke 7.1).

Pacuer TO npoBoauM clieyroniuM o0pa3oM:
9.3.6.Bribupaem Tok cpabateiBanus TO 1o IBYM yCIIOBUSIM:
- OTCTpOHMKe OT MakcuMaibHOro Toka K3 y moacTaniuu Oirkaiiiero K MmMHaM

10 kB HacelleHHOrO MyHKTA:
I, =K, 18 =15-1%; (9.37)

rae 1o® — pacueTHbld TOK TpexdaszHoro K3 nans mojacraHuuMuM HACEIEHHOIOo
nyHkTa 1, kA; (cootBercTByeT Touke K, Ha pucynke 7.1).

- OTCTpoOWKe OT Opocka TOka HamMarHW4mBaHus TpaHchopmartopon 10/0,38 kB,
MOAKIIFOUEHHBIX K JIMHUM, TP UX BKIOUEHUH N0 HanpsbkeHue [6, ¢.130]:
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How.yer
r1e Uyomyer=10 KB;
2S1psom — CYMMa HOMHMHAJIBHBIX MOHIHOCTEH TPaHC(HOPMATOPOB, MUTAONIUXCS
oT JIuHUH, KBA.
Bosbiiee 3HaueHNE MPUHUMAETCS 32 PaCYETHOE.
9.3.7.0mpenensieM TOK cpalaThIBaHUS peJle OTCEYKH 10  dopmyie,

aHayoruyHou (9.31):

| o=—e (9.39)

9.3.8.Bribupaem ycraBky Toka jis peine PTM u3 psna 3nauenuit: 5; 7,5; 10;
15; 20; 25; 30; 40; 50; 60; 75; 100; 125 u 150 A no ycioButo, aHaorugaaomy (9.34):
> . (9.40)
0 c.p.o

y.

9.3.9.0mnpenensieMm yToOUHEHHOE 3HaUeHUE ToKa cpabarbiBanus TO:
K

Ilc.o :K_I' Iy.o (941)
9.3.5.1IpoBepsieM 4UyBCTBUTEIBLHOCTD 3AIUTHI:
(3)
Ky ::.lel,Z, (9.42)

c.o

rae 14® — ok tpexdaznoro K3 B mecre ycranoBku TO Ha mmnHax 10 kB
(makcumanbhbii TOK K3), kKA ; (cootBeTcTByeT Touke K; Ha pucynke 7.1).

10.CoracoBanue 3amuT

JleiicTBre MaKCUMalbHBIX TOKOBBIX 3aIIMT JIOJDKHO OBITH COIJIACOBAHO IIO
BPEMEHM TakK, 4YTOObI MOBPEKICHHBIM 3JEMEHT JJIEKTPONEepeaaun OTKI0YaICs
OnvKaIeit K Hemy 3aIuTOM.

CornacoBanue 3amUT OOBIYHO  BBINOJHAETCA Ha rpaduke  (kKapre
CEJIEKTUBHOCTH), HA KOTOPOM BCE XapaKTEPUCTUKHU 3aLIUT CTPOSITCS MPU OAHOM
HaIpsDKEHUU B Mpefenax OT TOKa cpadaThiBaHMs 3aliuThl 10 Toka K3 B mecte
YCTaHOBKH 3aIlIUTHI.

PaccmoTpumM  Ha mpumepe HOpSOOK — corjlacoBaHusi  3amur. (Cxema
AJIEKTPONEPENAUYM C YKa3aHHEM BCEX 3alllUT M HX MapaMmeTpoB, TOkoB K3,
HEO0OXOAMMBIX IIPU COTJIaCOBaHUM, TpUBeAeHa Ha pucyHke 10.1.
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PTII 35/10 xB

Ky

BJI 10 xB

PTB, PTM

[Mwuuer 10 kB

mer ]

TII1

[Iuss! 0,4 kB

A3714Bﬁ
W1

i
A3716BI(6
W?2

Pucynoxk 10.1

AE2056M (6
W3

10.1.CtpouM xapakTepucTuky 3amutbl JduHUM W1, HCHonb3ys pe3ysbTaThl
pacueta (11.9.2) W XapakTEPUCTHKY BpPEMEHH cpadaThIBaHUS aBTOMATHYECKOTO
BbIKitouaTenst A3714b u3 npunoxenus K.
Hanpumep, pacyerHsle naHHble TakoBbl: l,,=63 A; I ,=610 A; IK5(3)=3150 A.
HauvanbHyro, npoMeKyTOYHBIE U KOHEYHYIO TOYKH 3aBUCMMOW M HE3aBUCUMOUW 4acCTH
XapaKTEPUCTUKHU 3aHOCUM B Tadymiry 10.1.
Bua xapakTepucTuku nokasas Ha pucyHke 10.2.

Tabnuua 10.1. Xapaktepuctuka BpeMeHU cpadaTbiBaHus Bbikitouarens A3714b
C MOJyIPOBOAHUKOBBIMU U 3JIEKTPOMAarHUTHBIMUA PACUEITUTEISIMU

1/l 1,25 2 3 4 5 6

I, A lenp=79 126 189 252 314 376

t,c 500 150 30 9 5 3,5
ITponomkenne Tabmauub 10.1

1/ 7 8 9 10 10 -

I, A 440 503 566 630 l.,,=630 | 18=3150

t,c 3,1 3 2,9 2,8 0,04 0,04
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Pucynok 10.2. Xapakrepructruka BpeMEHH cpadaThIBaHUS
BbIKITtOUarens A3714b

10.2.CtpouM xapakTepucTUKy 3amuThl JUHUM W2, UCHONb3ysl pe3yJIbTaThbl
pacuera (11.9.2) W XapakTEPUCTHUKY BpPEMEHH cpadaThIBaHUS aBTOMAaTHYECKOIrO
BbIKIrOyaTens A3716b u3 npunoxenus K.
Hanpumep, pacderHsle naHHble TakoBbL: I, ,=125 A; |;,=1470 A. Hauansnyto,

IIPOMCIKYTOYHBIC

N KOHCYUHYIO TOYKH

XapaKTEPUCTUKHU 3aHOCUM B Tabiuiry 10.2.
Bup xapaktepucTuku nokaszan Ha pucynke 10.3.

3aBUCUMON UM HE3aBUCUMOM YacTu

Tabnuua 10.2. XapakTepuctuka BpeMeHU cpadaTbiBaHus Bbikitouarens A3716b
C TEIJIOBBIMU U AJIEKTPOMArHUTHBIMU PACHECUTENSIMU

/1 1,15 1,25 1,5 2 3 4
I, A l..,=145 155 187 250 375 500
t,c 5000 1800 400 150 50 30
ITponomxkenue Tadmuibl 10.2
/1y 6 8 10 12,8 12,8 -
I, A 750 1000 1250 1600 l.,,=1600 | 1£=3150
t,c 12 7 4,5 3 0,04 0,04
© 10000
£ 1000 \C
= 100
g3 10
o E 1
£ 01 —
o 0,01
10 100 1000 10000
Tok, A

Pucynok 10.3. XapakrepucTrika BpeMeHU cpabaThIBaHUS
BbIKTIOUaTenst A3716b
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10.3.CtporM XapakTepucTUKy 3aiiuThl JUHUU W3, HConab3ysl pe3ynbTaThl pacyeTa
(1.9.2) u XapakTepucCTUKy BpEMEHU cpadaThiBaHUSI aBTOMATUYECKOTO BBIKJIIOYATENS
AE2056M u3 npunoxenus K.

Hamnpumep, no pesynbratam pacdera umeeM: |, ,=80 A; 1.,=935 A. Havansnyro,
NPOMEXKYTOUYHbIE M KOHEYHYIO TOYKMA 3aBUCMMOM U HE3aBUCUMOM 4acTu
XapaKTePUCTUKU 3aHOCUM B Tabmuity 10.3.

Buj xapakTepucTrUKy MokaszaH Ha pucynke 10.4.

Tabmuma 10.3. XapakTepuctuka BpeMeHu cpadaTbiBanus Boikirouarens AE2056M
C TETUIOBBIMU U DJIEKTPOMArHUTHBIMU PACIIEITUTEISIMU

1/l 1,15 1,25 1,5 2 3 4
I, A l.r,=92 100 120 160 240 320
t,c 10000 600 250 100 45 21
IIponomxenue Tabnuusl 10.3
1/, 6 8 10 12 12 -
I, A 480 640 800 960 l.,,=960 | 1©=3150
t, c 9 5 3 2 0,04 0,04
© 10000
1
2
g8 10 \\
o E 1
8 01 ==
S 0,01

10 100 1000 10000
Tok, A

Pucynox 10.4. Xapakrepructruka BpeMeHH cpadaThIBaHUS
BoIKIIIOUaTenss AE2056M

10.4.CtpouM XapaKTepuUCTUKY 3auuThl TpaHncpopmaropa TII1, ucnonb3ys
pe3ynbTarhl pacuera (M.9.1) W 3alUTHYIO XapaKTEPUCTUKY IUJIAaBKOW BCTaBKHU
npenoxpanutens [IKT101-10-20-20 V1 u3 npunnoxenus K.
3HaueHne TOKOB IIaBKkoM BcTaBkU (l) mepecunTsiBaem Ha HampsikeHue 0,38 kB
(1.). Pe3ynbratel 3anocuM B Tabuiy 10.4.
Bup xapaktepucTuku nokaszan Ha pucynke 10.5.
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Tabnuma 10.4. 3ammTHas XapaKTepUCTHKA MPEIOXPAHUTEIS

ITKT101-10-20-20 Y1 npu HOMHHAJIBLHOM TOKE IJIABKOM BCTABKH lpy0,=20 A

I, A 30 40 50 60 70 80
t,C 6000 1200 300 120 80 20
L, A 750 1000 1250 1500 1750 2000

[Iponomxenne Tabnuus 10.4
I, A 90 100 200 300 400 500
t,C 12 5 0,3 0,06 0,035 0,02
L A 2250 2500 5000 7500 10000 12500
Oxonuanue Tabmauner 10.4
I, A 600 700 800 900 1000 1)=1040
t,C 0,015 0,012 0,009 0,008 0,0065 0,006
L, A 15000 17500 20000 22500 25000 26000
; 10000
S 1000
3 100
2 10 \
g 1 \
g o1 AN
= 001 N
2 0,001
10 100 1000 10000 100000
Tok, A

Pucynok 10.5. 3amuTHas XapakTepucTUKa NpeaoXpaHuTeNs
ITKT101-10-20-20 Y1 npu HOMHHAILHOM TOKE TIJIABKOM BCTABKH |p,0,=20 A

10.5.Ctpoum xapaktepucTtuky 3amuThl JuHun 10 kB, nucnonb3ysa pe3yabTaTsl

pacuera (1m.9.3) W XapakTepUCTHKy BpeMmeHu cpabatbiBanus pene PTB-1 wu3
npuinoxeHus K.

Hanpumep, ucxoanble JaHHBIE:

Dpna MT3: 1.,=7,3 A; 1,=10 A; I'.,=150 A; ycraBka no BpeMeHH B HE3aBUCUMOM
4acTU KpUBOH — 2 C;

2)mist TO: 1.,o=104 A; 1,,=125 A; I'.,=1875 A; 1,9=11000 A. 3nauenne Toxos
MT3 u TO (I) nepecuntsiBaecm Ha Hamnpsixenue 0,38 kB (l,;). Pesynbrarsl 3aHocuM B
tabauiy 10.5.

Bup xapakTtepuctuku nokasat Ha puc 10.6.
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Ta6muma 10.5. Xapakrepuctuka cpadateiBanus 3amuthl BJI 10 kB
¢ pere PTB u PTM

.., 1,0 1,1 1,2 1,3 14 15
I, A 150 165 180 195 210 225
t,C 9 6,3 4,6 3,5 2,8 2,2
L A 3750 4120 4500 4880 5250 5600
ITponomkenue Tabmauubl 10.5
., 1,6 - - - - -
I, A 240 500 1000 1875 'x=1875 | 19=11000
t, C 2,0 2,0 2,0 2,0 0,1 0,1
L A 6000 12500 25000 46800 46800 275000
100
S
& F
s 01
3 0,01
1000 10000 100000 1000000
Tok, A
Pucynok 10.6. Xapakrepuctuka cpabaThbIBaHUS
samuthl BJI 10 kB ¢ pene PTB u PTM
10.6.Ctpoum  kapTy coriacoBaHus 3amur. CpaBHHMBas  BPEMSITOKOBBIC

xapaktepuctuku 3amut Juauid W1 (puc.10.2), W2 (puc.10.3) u W3 (puc.10.4)
BunuM, 4uto g jguHuu W2 ycraBku MT3 u TO naubonbmme. [lostomy mpu
COOJIIOJICHUN YCIIOBUM CENIEKTUBHOCTH ISl 3auThl TMHUU W2, yKa3aHHBIE yCIIOBUS
cenexktuBHOCTH i TuHUM W1 n W3 Takke OyyT BBIIOTHATHCS.

ComerniaeM xapaktepuctuku 3amut Juauu W2 (puc.10.3), tpanchopmaropa
TII1 (puc.10.5) u nunuu 10 kB (puc.10.6) Ha enuHOM rpaduke.

[locTpoeHHass Kkapra coOrjacoBaHus 3amuT npuBeneHa Ha puc.10.7. Ilocne

MOCTPOCHUSI XAPAKTEPUCTUK HEOOXOIUMO YOEIUThCS B TOM,

COBMECTHOTO JCHCTBHUSI 3aIIUT COOTIOJIAI0TCS YCIIOBUS CEJIEKTUBHOCTH.
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0,01

0,001
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Pucynox 10.7. Kapra cornacoBanus 3amut quauu 0,38 kB (W2),
tpancopmaropa TII1 u nuaum 10 kB

1000000
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11. TeXHUKO0-I9KOHOMHNYECKAA YACTh

B TEXHHMKO-3KOHOMHUYECKOW YacTH HEOOXOIUMO ONPEICIUTh KOJIUYSCTBO
MaTepHaIOB U 000PYIOBAHUS I CTPOUTEIIBCTBA pacipeaeauTeabHon cetu 10 kB u
BJI 0,38 kB B 3a1aHHOM HaceJIeHHOM ITyHKTe. KpoMe Toro, HCOOX0IMMO pacCcUnTaTh
ceOCCTOMMOCTb Tepeavyr U paclpeIeICHUS dICKTpUIecKoi sHepruu 10 muH 0,4 kB
MOTPEOUTENBCKHUX MOACTAHLIUM, T.€. 0e3 yueTa nuHui 0,38 kB.

11.1.Cnieunpuxanust Ha 000pyA0BaHNE U MATEPHAIbI

Jlo cocrtaBneHust cnemudukarmuu (cM. TpwioxkeHue JI)  HeoOXoauMo
BBITIOJIHUTD CIIEIYIOIIEE:

11.1.1. Ha nyaHe MECTHOCTH IS KaXKJIOTO HACEJICHHOTO ITyHKTa (Kpome
PacyeTHOr0) OMPEICTUTh:

1)I0HYI0 MOUTHOCTh HArpy3KHd JUIsi JTHEBHOTO M BEUYEPHEr0 MaKCUMyMa 10
dbopmyne (3.2); mpu STOM 3Ha4YeHHE KOA(DPHUIMEHTa MOIIHOCTA JTHEBHOTO M
BEUEPHETO MAKCHUMYMa Harpy3KH HACEJIEHHOTO ITyHKTA OMPENEIAETCS 10 KPUBBIM | 1,
puc.3.6] umu [2, puc.3.7] B 3aBUCUMOCTH OT JOJIM MPOU3BOJACTBEHHOW HArpy3kKu K
o0111ei Harpy3Kke NoTpeOUuTeei;

2)no HauOOJbIIEH MOJHON Harpy3ke (IHEBHOTO WJIM BEUEPHETO MAKCUMyMa)
OTPEJEIUTh BO3MOXKHOE YMCIO U MOIIHOCTh notpedoutennbckux KTIT 10/0,38 kB B
Ka)XJIOM HACEJICHHOM IYHKTE, UCTIOJb3Ys NpuiioxkeHue K.

11.1.2.Ilo mmaHy MECTHOCTH C YYETOM 3aJaHHOr0 MaciuTaba OIpeaeanuThb
Heobxoaumoe yuciio onop BJI 10 kB u u3onsaropos, a Takke JJIMHY TPOBOJIOB.

11.1.3.Ha miaHne pacyeTHOr0 HACEJIEHHOT0 IIyHKTa C Y4YE€TOM 33JaHHOIO
Macmraba omnpeneauTsh HeoOxomumoe uucio omop BJI 0,38 kB, um3onsrtopor u
JIMHEMHOW apMaTyphl.

B cneuudukamuio (cm. mpuioxkenue JI) 3aHocuTCs 000pyAOBaHUE WU
Marepuaibl, HEOOXOIUMbIE JJI CTPOUTENLCTBA pacrpeaenurenabHoi cetn 10 kB u
BJI 0,38 kB B 3a1aHHOM HaCEJIEHHOM MYHKTE, B CIEIYIONIEH MOCIEI0BATEIbHOCTH:

1)run stueitku KPYH 10 kB PTII 35/10 xB;

2)uuciio U MOIHOCTh moTpeduTensckux mnonactanuuii KTIT 10/0,38 kB,
BKJTIOUAs MOJICTAHIIMKM PACUETHOTO HACEJIEHHOTO MyHKTa;

3)mapka, ceueHnue u ayHa rnposojioB BJI 10 kB;

4)mapka u uncio uzonsatopon aig BJI 10 kB;

S)mapka u yucio onop BJI 10 kB;

6)TUN W 4YUCIIO Pa3beAUHUTENECH Il MOJICTAHIIMN PACUYETHOIO HACEJIEHHOIO
MyHKTA;

7)mapka, ceuenue u nnuHa npooaoB BJI 0,38 kB pacueTHOro HaceiaeHHOTO
MyHKTA;

8)MapKu U YUCIIO U30JISITOPOB U JIMHEWHON apmaTypsl s BJI 0,38 kB;

9)mapka u yucio onop BJI 0,38 kB pacueTHOro HaceaeHHOro MyHKTAa.
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11.2.Pacyer cebecTOoMMOCTH Nepeavu U pacnpenaeaeHus
3JIeKTpUYecKoi 3Hepruu 10 muH 0,4 kB

11.2.1.0npenenstorca KanurtaibHble 3aTpartbl Ha coopyxeHue BJI 10 kB u
noactanimd  10/0,38 kB. Pacyer pexomeHayeTcs BECTH MO YKPYIHEHHBIM
MOKa3aTelsiM, B YYEOHBIX IIEJISIX JOIMYCKAeTCsl UCIOJIb30BaTh 3HAYEHUS MTOKa3aTelen
B 1ieHax 1990 rona. Pe3ynbTaThl pacuera cBoasTcs B Tabauity 11.1

Tabmuna 11.1

HaumenoBanue Kamn. 3aTpartsl, ThIC. py0.
No AJIEeMEHTa Komnuects | Ha egunuity
/1 3JIEKTpoNEpeaaun 0 000pyIoBaHUs Bcero
1 Slaetixa KPYH 10 xB 1 mT.
2 BJI 10 xB KM
3 KTII 10/0,38 xB IIT.

CyMMmapHbI€ KaluTaa0BI0KEHHUS:

K=K, pvy + Kiuo + Kic: (11.1)

rie Kipyn, Kanio 1 Ky — Kanuransaeie 3aTpaTsl Ha sueiiky KPYH, BJI 10 kB u
noactanuuu 10/0,38 kB, pyo.

YKpynHeHHbIE yaenbHbIE TIOoKazarenu croumoctd BJI 10 kB MoxHO
OTIPENEIUTh MO TpuIoxkeHuto 23 [1,2], a CToMMOCTh MOTPEOUTETHCKUX TTOICTAHITHNA
— mo mpuioxenuro 25 [1,2]. Croumocts siuetiku orxoxasmied muann KPYH 10 kB
MOXHO TpuHATH paBHOU 3500 pyO. [8, c.331] (B nenax 1990 roxna).

11.2.2.0npenenstorcs roaoBble U3AEPKKM HA DKCIUIYATaLMIO AJIEKTPUYECKOU
cetu 10 kB:

n=",+",+Hu,, (11.2)
rae U, Uop, U — U3AEp KKK HAa aMOPTU3ALMIO M KaUTAJIbHBIM PEMOHT; Ha
00CITy’kKUBaHUE; HA MTOTEPH ICKTPUUECKON dHEPTuu; pyo/To.

K P K. . P K, P
U, =W, vy + W g0+ e = KP“]I_OSIKWH + Bﬂjl_OOOA'BH + HEOSIHC , (11.3)

A€ Paxpyn, Pasi, Panic — HOpMBI aMOPTHU3alIMOHHBIX OTUYUCIIEHUN ISl STYEHKHU
KPYH, BJI 10 kB u noxacranmuit 10/0,38 kB, %; MoryT ObITH OmNpeaeneHbl o
npuioxeHuto 29 [2].

U = Y(anE.KPYH +2Nyg gy +2ny1<:.nc)’ (11.4)
rae XNye kpyH, 2Nye i1y 2Nye ic — CYMMa YCJIOBHBIX €IWHHMIL IO OOCITy’KUBaHHIO
sueiiku KPYH, BJI 10 kB u moacranmuii 10/0,38 kB; MoxeT ObITh ompezeneHa 1mo
npuioxenuto 30 [1,2];
Y - 3aTpaTbl Ha OOCITY>KUBAaHWE OJHOW YCJIOBHOM €IWHMIIBI, pyO.; MOTYT OBITh
NpUHATH paBHBIMU 28 py0. B TOx [1, €.451; 2, c.415].
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U, =W, 5, + Uy qp,
(11.5)

rae U gy, Uy tp — U3IEPKKHU HA TIOTEPH IESKTPUUECKON PHEPTrUuu B IUHUAX 10
kB u B Tparcopmaropax noacraanuii 10/0,38 kB, py6/ro.

W5 = AW - Cyy 1077, (11.6)

Tp.HOM

2
U, = ( Se } AP, -T-¢, + AP, -T, ¢y [-107, (11.7)

rne AW,, — rogoBble MoTepu 3ieKTposHeprur B JuHusx 10 kB, kBtu/rox;
omnpenensitorest u3 Tabnuisl 3.1 no pesynsraram pacuera BJI 10 kB;

Sp — pacdeTHas snmeKkTpuyeckas Harpy3ka Tpancopmaropa noactaniuu 10/0,38
KB, kBA;

Can» Cx» Cx — YJCJTBHBIC 3aTPAThl HA TOTEPH DJICKTPOIHEPTUU, COOTBETCTBEHHO, B
JUHUSAX BJEeKTporepenady, B ooOMoTkax TpaHchopmaropoB (norepu K3) u B cranm
TpancGopMaTopoB (MOTEPU XOJOCTOTO XOja), KOm./KBT4; MOryT OBITh OnpeeneHb
o popmyie (14.27) [1], (14.20) [2] u Tabaumam 14.1, 14.2 [1], 14.2, 14.3 [2];

T - BpeMsl TIOTePh AIEKTPOIHEPTruu B TpaHchopmatopax noxactanumii 10/0,38
kB, 9; MoxHO onpenenuTs 1o Tabmure 14.2 [1], 14.3 [2];

S;prow — HOMHHAIIbHAA MOILHOCTBH TpaHc(hopmaropa noacranuuu 10/0,38 kB,
KBA;

AP, AP, — motepu momHoctu B 00MoTKax (motepu K3) u B cramu (motepu
xoJiocToro xoxaa) Ttpanchopmartopa mnoxactaniuu 10/0,38 kB, kBT; Moryr ObITH
ompeieNIeHbI 1o puioxenuto 19 [1,2];

T, — BpeMsi BKJIIOUEHHOTO COCTOSIHUS TpaHchopmaTopa, 4; mpu padoTe
kpyribiid rox T,=8760 u.

[To dopmyne (11.7) onpenensitorcsi TOAOBBIE U3JIEPKKU Ha TOTEPHU
anekTposHepruu B Tpanchopmartopax TII 10/0,38 kB no BceM HaceleHHBIM MTyHKTaM
Y TIOJTY9CHHBIC PE3YJIBTATHl CYMMHUPYIOTCS.

11.2.3.PaccunthiBaercsa nepenannas 3a rog no guausm 10 kB sHeprus:

Wron = Peacu Tw s (11.8)
rae Ppq — MakcHMMasbHas pacdyeTHas aKTHMBHAs MOIIHOCTH (JHEBHOTO WM
BEUCPHETO MaKCUMyMa) Harpy3ku Ha rojoBHOM yyactke BJI 10 kB, kBT;
omnpenenseTcs u3 Tadauusl 3.1;
Ty — BpeMsl UCMOJIb30BAHUSI MaKCUMalbHOW HAarpy3Ku, 4; ONpeNesseTcs u3
dbopmysi [9, ¢.141], cBsa3biBaromieit «t» u «T,p»:

2
r::(0124+-'TM j 8760, (11.9)
10000

I7Ie BpeMs MOTEPh «T» MOXKET ObITh onpeaesieHo u3 Taomuist 14.2 [1], 14.3 [2].
11.2.4.0mnpenenserca cebectoumocth 1 KBT4 snextpuyeckoit sHEpruum
(py6/xBTt4), otmryckaemoii ¢ muH 0,4 kB moacranmuii 10/0,38 xB:
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Cuos :{3C +3, +w}km@, (11.10)

roja

rae 3. — CpeIHHE YJelibHbIe TMPUBEACHHBIE 3aTpaThl Ha MPOU3BOACTBO U
pacmpenesieHie dSHEepTuH B dHeprocucreMe, pyo/kBTd; B KypcOBOM MpPOEKTE MOYKHO
MPUHATH 10 NaHHbM [1, ¢.455], [2, ¢.418]: 3.=0,024 py6/kBTuy;

3; — CpellHMe YIebHbIC MPUBEICHHbIE 3aTPaThl Ha NIEpeiauy U pacrpe/eieHue
AJIEKTPOIHEPTUH TIO CeTsAM HampspkeHuem 35 kB, py0/kBT1u; B KypcoBOM MpoekTe mo
naHHBIM [3, puc.5.4] moxkHo puHATh: 3,=0,033 py6/kBTy;

E,=0,12 — HopmaTuBHBII KOI(PGUIUEHT CpaBHUTEIBHOU 3(DPEeKTUBHOCTU
KanuTanoBiaoxeHui [2, ¢.410];
Kinp ~— ~ KodpOHUIMEHT,  yuNTHIBAIOIIMH  M3MEHEHHE  CTOMMOCTH

3IIEKTPOo0OOpYyI0BaHus O cpaBHEHUIO ¢ LeHamu Ha 01.01.1991 rona. 3nauenune Kiyg
MO/JIEKUT €KETOJHOMY YTOUHEHHUIO.
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[Ipunoxenue A

@dopma TUTYJIBHOTO JIMCTa PaCUETHO-TIOSCHUTEIbHOMN 3aUCKU
K KypCOBOMY IIPOEKTY

MHUHUCTEPCTBO CEJIbCKOI'O XO3SMCTBA POCCUNCKON ®EJIEPALINU

DenepanpHOE rOCyJapCTBEHHOE OI0IKETHOE 00pa30BaTENBHOE YUPEKICHHUE BBICIIIETO 00pa30BaHUs
«YHyBalmICKUH TOCYAAPCTBEHHbIN arpapHbIA YHUBEPCUTET»
(®I'bOY BO Yysamickuii [AY)

VH)XXEHEPHBIA ®AKVJILTET

Kadenpa «Mexanunzanus, 3neKTpuuKanys 1 aBTOMaTU3AINS
CEJIbCKOXO035IIICTBEHHOT'O TIPOU3BOICTBA

KypcoBoli npoekT 1no JucuuIinHe
«INEKTPOCHAOKEHUE
Ha TEMY:

SJIEKTPOCHABXEHUNE HACEJIEHHOI'O ITYHKTA

BrinosHum ctyneHt IPYIIIbI

(MOMKCH) (bammus, u., 0.)

[IpoBepun

(moamucs) (pamunus, u., 0.)

KypcoBoi IpoeKT 3aiuIieH ¢ OUEeHKOU

(mata) (moamwuce) (pamunus, u., 0.)

Yebokcaper 20
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IIpunoxenue b
MHUHHUCTEPCTBO CEJIbCKOI'O XO3A1MCTBA POCCUNCKOUN ®EJJEPAIINN

(enepanbHOE TOCYIAPCTBEHHOE OIOPKETHOE 00pa30BaTEIbHOE YUPEIKICHHIE BBICIIIETO 00pa30BaHHs
«YyBauickuii rocy1apCcTBeHHbIH arpapHbIii YHHBEPCHUTET
(®I'bOY BO Yysamckuii 'AY)

WNuxeHepHsbIi GakyabTeT
Kadenpa mexanuzanuu, 31eKTpudUKauy 1 aBToMaTU3aluu
CEIBCKOXO3SIICTBEHHOTO IPOU3BOJICTBA

Hanpasnenue noAroToBKM (COEUAIBLHOCTD)

[Tpoduns
YTBEPX/AIO
3as. kadeapoit MEXaHH3allUH,
ANEKTpUPUKAIIMK U aBTOMAaTU3AIUU
CEJIbCKOXO35IUCTBEHHOI'O POU3BOJICTBA
C.H. Mapnapbes
20 T
3AJIAHHUE
10 BBIMOJHEHUIO KYPCOBOM paboThI (IIPOEKTa)
Crynenta(ku) Kypca TPYIIIbI
®.1.0.

1. Tema paGoTsl

2. JlaTa BBIJA4YM 3aJTaHMS 20 T.
3. Ucxoanbie gaHHbIE K paboTe

4. OCHOBHBIE BOITPOCHI, MOJJISKAIINE pa3paboTKe

5. OCHOBHBIE UCTOYHHUKHU JIUTEPATYPbI

6. CpOK BBITIOJTHEHUS
7. Cpok cauu CTYJICHTOM 3aKOHUYEHHOM pabOThI

PykoBoaurens CryneHt
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[Ipunoxenue B

PEKOMEHTYEMbIE TEMBI
CTIELIBOIIPOCOB

1.ABToOMaTHueckue Bo3ayuiHbie BeikirodaTenu ais TI1 10/0,38 kB.
2.IIpenoxpanurenu c miaBkoil BctaBkoi B cetsix 0,38 kB.
3.MHuorooO0bemMHbBIC (0aKOBbIC) MacisTHbIE BeIKTIOUaTenw st OPY 35 kB.
4 IlpegoxpaHuTenu ¢ IIaBKoil BctaBkou B ceTsix 10-35 kB.
5.Manoo6GseMHbIe MaciIsHbIe BhIKITIOUaTeny amst PY 6-10 kB.

6.PazbequHUTENN VTSI CENTBCKUX dIEKTpUUecKux ceteit 6-10 kB.
7.BakyyMHBI€ BBIKJIFOUATEIH JJIs pacipeleTuTeNbHbIX ceTeil 6-10 kB.
8.KopoTko3amMbikaTenu U otaeauTenu s cereit 35-110 kB.

9.BrIKITIOUaTeNn HArpy3KM AJIsl paclpeleuTeNbHbIX ceTel 6-10 kB.
10.ITpuBoABI K KOMMYTAIIMOHHOM amnmapaType.

11.13MeputenbHbie TpaHCHOPMATOPHI TOKA.

12.3mepurenbHble TpaHC(HOPMATOPHI HAIPSHKEHHUS.

13.Uunykiuonnsie pene cepuu PT 80 (PT 90).

14.CxeMbl coeauHeHusi TpaHcoOpMaTOpOB ToKa M pelie B YCTPOMCTBaX
PEIIEHOM 3aIUTHl U aBTOMATHUKHU.

15. NnTtennexryanbHble cucTeMbl yripaBieHus «CMAPT.

16.MakcumaiibHasi TOKOBas HaIpaBJICHHAs 3alllUTa B PacCHpeleIUTEIbHBIX
CETSX C IBYXCTOPOHHUM ITUTAHUEM.

17. AnddepenimanbHas TOKOBas 3allldTa CUIOBBIX TPaHCHOPMATOPOB.

18.3ueprocOeperaromniye TEXHOIOTHN B CHCTEMAaX AJIEKTPOCHAOKEHUS.
19.3amura reHepaTopoB MajJol MOITHOCTH HanpsbkeHueM 110 1 kB.

20.3ammra 3TH-0,4 mrs KTII 10/0,38 xB.

21.3ammra TIT 10/0,38 kB oT arMoc(epHbIX nepeHanpsiKeHui.

22 3ammra noactaniuii 35/10 kB ot atMochepHbIX IepeHanpsKEHUM.

23.3amuTa CeNbCKUX JIEKTPUUECKUX CETEW OT HABEAECHHBIX MEPEHANPSKEHUN.

24.ABTOomMaTHueCcKoe MOBTOpHOE BKIIOUeHue ¢ pene PIIB-358.

25.¥Ycrpoticteo AIIB-0,38.

26.KomnieHcanus peakTHBHOM MOITHOCTH.

27.1IpoBepka ceTr Ha yCIEMHbIN 3alyCK KPYIHBIX 3JIEKTPOBUTATEIICH.

28.3azemnenne TII 10/0,38 xB.

29.Munu- TOLI,

29.ABToMatuzupoBanHas snekrpocTtanius ACJJA-100.

30.Bei6op CITH na nunusx Hanpsokenuem 10 xB.

31.CamoHecynMe HW30JIMPOBAHHBIE NPOBOAA IS  BO3AYUIHBIX  JIMHUI
AIEKTPOIIEpEAAYH.

32.Cxema cereBoro ABP.
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[Tpunoxenue I

260 (200)
[Hunsr 10 KB 290 (210)

SU o, =+5%
U, =+1%

350 (200)

280 (180)
Ss=130 MBA 290 (190)
300 (150)
350 (155)
180 (100)
240 (120)

@200 (150)
@400 (250) 350 (250)

Cxema 1 orxomsamen BJI 10 kB
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100 (60)
160 (80)

[Tpunoxenune I’

Sk3=210 MBA [IInser 10 kB

160 (60)
190 (85)

200 (70)
230(75) <:::::> 200 (70)

100 (70)
160 (100)
200 (100)

SU® = 1+5%
SUS  =-1%

400 (300)

420 (250)

Cxema 2 orxonagient BJI 10 kB
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[Tpunoxenue I

[uaer 10 kB Sx;=75 MBA

300 (160)

350 (160)
180 (100)
200 (100)

SU = +4%
SUB  =-1%

200 (70)
100 (75)

100 (40)
60 (25)

@ 110 (50)
180 (55) @ 400 (200)

520 (210)

Cxema 3 orxoasamen BJI 10 kB
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120 (90)
200 (95)

200 (100)
300 (100)

160 (60)
100(60)

O

250 (100) @

300 (120)

Cxema 4 orxomsamen BJI 10 kB

O

300 (180)

350 (200)

320 (140)

[Tpunoxenune I’

[Muuer 10 kB

260 (160)

SUR = +6%
SUS = +2%

Sik3=220 MBA
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Inser 10 kB

[Tpunoxenune I’

SK3:3OO MBA

SUY = +3%

O

SUS  =-2%

220 (100)
250 (80)

180 (80)

200 (110)

O

120 (50)
220 (70)
200 (90)
300 (100)

420 (220)

500 (180)

150 (80)
160 (60)

Cxema 5 orxomsamen BJI 10 kB
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[Tpunoxenue /]
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IIpunoxenue E

BJIGKT]:’)I/I‘IGCKI/IC Harpys3Ku CEIBbCKOXO035MCTBEHHBIX
IMIPONU3BOJACTBCHHBIX, 06H1€CTB€HHI>IX u KOMMYHaJ'II)HO-6BITOBI>IX

noTpeouTee
Pacuernas narpyska, | MomHocTs
No kBT Hauo.
- HaunmMeHnoBanue o0bexTa Tlnenriof | Bedepruii | JBHI-IA,
MAaKCUMYM | MAKCUMYM KBT
1 2 3 4 5
1 | KopoBHuk 6€3 MeXxaHH3allMU MTPOLIECCOB:
Ha 100 xopoB 4 4
Ha 200 kopoB 6 6
2 | KopoBHHK 6€3 MeXxaHHM3AIH MPOIIECCOB C
AIIEKTPOBOJIOHATPEBATEIIEM:
Ha 100 xopoB 10 10
Ha 200 KopoB 18 18
3 | KopoBHUK TpHUBS3HOTO COJEpKaHUS C
MEXaHU3UPOBAHHON yOOPKOI HaBO3a:
Ha 100 xkopoB 4 4
Ha 200 KopoB 6 6
4 | KOpOBHUK MPUBSI3HOTO COJECPKAHUS C
MEXaHU3UPOBAHHON yOOpPKOW HABO3a U C
3JIEKTPOBOJIOHArpeBaTENIEM:
Ha 100 kopoB 9 9
Ha 200 kopoB 15 15
5 | KopoBHHUK pUBSIZHOTO COACPKAHMS C
MEXaHU3UPOBAHHBIM JOCHHEM, YOOpPKOii
HABO3a M 3JIEKTPOBOOHATPEBATEIIEM:
Ha 100 xopoB 10 10
Ha 200 kopoB 17 17
6 | [lomemenust 118  PEMOHTHOTO  H
OTKOPMOYHOT'O MOJIO/IHSKA!
Ha 170-180 roson 1 3
Ha 240-260 royios 3 5
7 | Ilomemenust 1 PEMOHTHOTO M
OTKOPMOYHOTO MOJIO/THSKA C
MEXaHU3UPOBAHHON YOOPKOM HaBO3a:
Ha 170-180 rosios 4 7
Ha 240-260 rosioB 9) 8
8 | Jlernuii nareps KPC: Ha 200 xopoB 12 12
Ha 400 kopoB 15 15
1 2 3 4 5
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Jletnuit nareps KPC ¢ MOoYHBIM

OJIOKOM: Ha 200 xopoB 13 14
Ha 400 xopoB 18 19
10 | JIeTnuit narepp monoausika KPC:
Ha 400-500 rosioB 1 9)
11 | KopmormpurotoButenbHas npu 6 6
KOPOBHUKE
12 | Kopmorex depmbr KPC
Ha 800-1000 ronos 50 50
13 | MosnouHbI# GJIOK TIPU KOPOBHUKE:
Ha 3 T/CyTKH 15 15
Ha 6 T/CyTKHU 20 20
14 | CBunapHuk-matoyHuk Ha 50 rojoB
(monBecHas jopora) 2 2
15 | CBuHapHUK-MaTOYHUK Ha 50 roJioB ¢
HAB030yOOPOUYHBIM TPAHCIIOPTEPOM 3 5
16 | CBunapHuK-MaTO4HUK Ha 50 TOIOB €
HaB0O30yOOPOYHBIM TPAHCIIOPTEPOM
U C TETIJIOTEHEPATOPOM 6 10
17 | CBunapHuk-maTouyHuK Ha 50 roJjioB ¢
HABO30yOOPOUYHBIM TPAHCIIOPTEPOM
U C DJIEKTPOOOOTPEBOM 28 28
18 | CBUHApHUK-OTKOPMOYHHUK
Ha 1000-1200 romoB 2 6
19 | CBunapuuk-otkopmounuk Ha 1000-1200
TOJIOB C HABO30YOOPOUYHBIM 6 9
TPaHCTIOPTEPOM
20 | KopMorex st CBUHO(EPMBI:
Ha 100 marok u 1000 ronos
otkopma win Ha 2000 rojgoB oTkopma 26 10 22
Ha 200 marok u 2000 romnos
otkopma uiu Ha 3000 rojgoB oTkopma 37 13 30
Ha 300 marok u 3000 romnos
otkopma uiu Ha 6000 rooB oTKOpMa 45 15 30
21 | ArperaT asisi TPUTOTOBICHUS TPaBSHON
MYKH ABM-0,65 80 80 30
22 | Ipobuiika KOPMOB: J1b-5-1 40 - 40
KJIM-2 30 - 30
23 | BerepuHapHbIl MyHKT 1 1
24 | YyacTtkoBasi BeTeprUHapHasi JIeueOHMIa 20 10
25 | 3epHOXpaHUIIUIIE C TIEPEIBIKHBIMU
MexaHu3MaMH eMKOocTbio 500 T 10 5
26 | 3epHOXpaHUIIUILIES c JIEHTOYHBIM
Tpancnoptepom eMKocThio 1000 T 25 10 14
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1 2 3 4 5
27 | OpoiekapTodeaexpaHuINIIE:
Ha 300-600 T 5 2
Ha 1000 T 6 2
28 | OBomekapTodenexpaHmInIIe C
OTOMUTEIHHO-BEHTHIIAIIHOHHON
YCTaHOBKOII: 20 20 14
Ha 500-600 T 36 36 17
Ha 1000 T
29 | Cxyam pacChIMHBIX U TPaHYJIMPOBAHHBIX
KOPMOB €MKOCTBIO: 200 T 20 1
360 T 30 5
520 T 35 10
30 | Ky3nuna 5 1
31 | MacTepckast moJIieBOTO CTaHa TPAKTOPHOU
Opurazsbl 12 3
32 | Macrepckas 00CITyKUBaHUS
CEILCKOXO03SIMICTBEHHON TEXHUKU 30 10
33 | LlenTpanbHas peMOHTHasi MacTEpCKas
Ha 25 TPaKTOpOB 40 15
Ha 75 TPaKTOpPOB 80 20
34 | 'apax Ha 50 aBTOMAIIIMH C 3aKPBITOM
CTOSTHKOM: Ha 5 MaluH 10 3
Ha 14 mamuH 15 5
35 | IlmoTHUIIKas 10 1
36 | CTossipHBIH 11eX 15 1
37 | JleconuabHBIN 11€X C MTUIOPAMOM:
JIPM-79 16 2 22
P-65 23 2 30
38 | Cxyial KOHIICHTPUPOBAHHBIX KOPMOB C
JTPOOHIIKOM: JKV-1 15 1 14
JIKY-2 25 1 30
39 | MenpHMIA ¢ )KEPHOBBIM MTOCTAaBOM: 5/4 5 1
6/4 8 1
7/4 10 1 13
8/4 17 1 22
40 | MenpHHLIa BAJIBLIOBAS
MIPOU3BOUTEIILHOCTHIO:
6 T/cyTKH 15 1 10
25 1/cyTKH 35 2 10
41 | Temasi CTOSIHKAa TPAKTOPOB 3) 2
42 | MacTepckasi TyHKTa TEXHHYECKOTO
00CITyKUBaHUS:
Ha 10-20 TpakTOpOB 15 5
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Ha 30-40 TpakTOpOB 20 10
1 2 3 4
43 | 'apax ¢ npodutakroprem:
Ha 10 aBTOMaIIMH 20 10
Ha 25 aBTOMAIINH 30 15
Ha 60 aBTOMaIINH 45 20
44 | llenTpasibHasi pEMOHTHAs1 MacTEPCKas
Ha 25 TpakToOpoB 45 25
Ha 50-100 TpakTOpOB 60 30
45 | HauanbHas mkona: Ha 40 ydamumxcs 5 2
Ha 80 yJarmmxcs 7 2
Ha 160 ygammxcs 11 4
46 | O01meoOpa3oBaTebHas KO
C MAaCTEPCKOM:
Ha 190 yyammxcs 14 20
Ha 320 yyammxcs 20 40
47 | OO1eobpa3oBaTesibHas MIKOJA C
MacCTEpPCKOM U 3JEKTPOIUIUTON Ha 45 50
480-540 ygammxcs
48 | CriasibHBIN KOPITYC HIKOJIBI-UHTEPHATA:
Ha 50 mecT 5 10
Ha 80 mecT 8 15
49 | CtonoBasi MIKOJIBI-MHTEpHATA 9 5
50 | JleTckue scim-can;
Ha 25 MecT 4 3
Ha 50 MecT 9 6
51 | ATMUHUCTpaTUBHOE 3/1aHUE:
Ha 15-25 pabouux mecT 15 8
Ha 35-50 pabouux mect 25 10
Ha 70 pabo4yux mecT 35 15
52 | Kity0 co 3pHUTENIbHBIM 3aJI0M:
Ha 150-200 mecT 3 10
Ha 300-400 mect 6 18
53 | Mara3un Ha 4 pabounx Mecra:
MPOI0BOJIbCTBEHHBIN 10 10
IPOMTOBAPHBIN 6 6
54 | bans:
Ha 5 MecCT 3 3
Ha 10 mecT 7 7
Ha 20 MecT 8 8
55 | JKnnont nowm:
OJTHOKBApTUPHBIN 0,54 1,8
YETHIPEXKBAPTUPHBIN 2,2 1,2
BOCbMUKBAPTUPHBIN 4,3 14,4
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[Ipunoxenue XK

WNurepBansl Harpy3ok, KBA, juist BBIOOpa MOITHOCTEN TpaHC(hopMaTopoB
TII 10/0,38 kB ¢ yyeToM IOMyCTUMBIX CUCTEMAaTHUYECKUX MEPErPy30K ISl IIEHTPATbHBIX 00J1acTen
Poccuu Mpu cpeTHECYTOYHOM TeMIIEpaType OKpysKaroimero Bo3ayxa 0° C

HomunanbsHas MomHoOCTh Tpanchopmaropa, KBA
Bun Harpysku, notpedurenu
40 63 100 160 250 400

KoMmmyHanbHO-ObITOBas 33...54 55...83 84...137 138...219 220...343 344...548
[IponsBoacTBEHHAs 37...60 61...93 94...150 151...240 241...375 376...600
CMmemaHHast 29...48 49...73 74...123 124...229 230...358 359...501
[ITunedepma 23...38 39...58 59...98 99...198 199...338 339...402
MosnouyHo-ToBapHas dhepma 28...46 47...71 72...120 121...240 241...374 375...489
CBuHOOTKOpMOUHas (pepma 33...51 52...81 82...128 129...205 206...320 321...512
Macrepckas o peMOHTY TEXHUKH 39...60 61...95 96...150 151...240 241...375 376...600

ITpumeuanue: Ilpu Temmeparype okpysKaromiero Bozayxa +5° C mias tpancdopmaropor momHOoCcTh0 250 u 400 xBA
Harpy3Ky CHIKArOT Ha 2%.
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[Tpunoxenue 3

1.OcHOBHBIE XapaKTEPUCTUKHU pa3beIUHUTENICH HAPYKHON YCTaHOBKH

Tok Tok Tep-
. Bpewms nporexanus
ANEKTPOANHAMUY MHYECKOU .
Tun pazpenuHUATENS . . . TOKAa TEPMHYECKON Tun npuBoaa
€CKOM CTOMKOCTH, | CTOWMKOCTH, .
CTOMKOCTH, C
KA KA ’
PJIH-1-106/200Y XJI1 15,75 6,3 3 [TPH3-10YXJI1
PJIHJI-1-10.11/200Y XJI1 15,75 6,3 3 [TPH3-10YXJI1
PJIH/I-1-10.1V/200Y XJI1 15,75 6,3 3 ITPH3-10YXJI1
PJIHJ-1-106/400Y XJI1 25 10 3 ITPH3-10YXJI1; ITPH3-10YXJI1
PJIH/I-1-10.11/400Y XJI1 25 10 3 ITPH3-10YXJI1; ITPH3-10YXJI1
PJIH/I-1-10.1VV/400Y XJI1 25 10 3 I[MTPH3-10YXJI1; ITPH3-10YXJI1

2.0OcHOBHBIE XapaKTepUCTHKH npeaoxpanutenei Tuna [IKT101-10

THIIONCIOHEHIE UHOM! UMaKc.pa61 IHOMI IHOM.OTKJ‘[!

kB kB A KA

I1KT101-10-2-20 V1 10 12 2 20
ITKT101-10-3,2-20 V1 10 12 3,2 20
ITKT101-10-5-20 V1 10 12 5 20
ITKT101-10-8-20 V1 10 12 8 20
[1KT101-10-10-20 V1 10 12 10 20
[TKT101-10-16-20 V1 10 12 16 20
[TKT101-10-20-20 V1 10 12 20 20

IIKT101-10-31,5-12,5 V1 10 12 31,5 12,5

63




[Ipunoxenune U

OCHOBHBIC XAPAKTCPHUCTHUKH TPCXITOJIIOCHBIX BBIKJIFOUATEICH HCTOKOOI'PAHNYNBAOIIUX C 3JICKTPOMAIroHUTHBIMHA
" TCIINIOBBIMHA PACUCIIMTCIIAMU IJIS IICPCMCHHOI'O TOKA yactotou 50 FH

Howmu- HomunanesHbIN TOK, A ¥ CTaBKa [0 TOKy Hpenersio .
cpabaTbiBaHus, A OTKJIFOYAEMBbIii
Tun HaJIbHOE ToK
BBIKJIIO- Harps- DnekTpomar-
- SKCHIE Brixmro- | DeKTpOMarauTHBIX TennoBeIx TennoBbIx N KOPOTKOTI'O
> | yarenen pacuenurenei pacuenureNe | pacuenuTencu . 3aMBbIKaHUs,
B pacuenureein <A
A3716D 380 160 160 16;20;25 18;23;29 630 5,5;10;15
A3716D 380 160 160 32;40 37,46 630;1600 20,0
A3716D 380 160 160 50;63 5712 630;1600 25,0
A3716D 380 160 160 80,100 92;115 630;1600 25,0
A3716D 380 160 160 125;160 145,185 630;1600 25,0
A3726D 380 250 250 160;200;250 185,230,290 1500 35,0
A3796H 660(380) 630 630 250 290 2500 40,0(65,0)
A3796H 660(380) 630 630 320 370 3200 40,0(70,0)
A3796H 660(380) 630 630 400 460 4000 40,0(70,0)
A3796H 660(380) 630 630 500 575 5000 40,0(70,0)
A3796H 660(380) 630 630 630 725 6300 40,0(70,0)
AE2056M | 660(380) 100 100 10 11,5 120 2,1(2,4)
AE2056M | 660(380) 100 100 12,5 14,5 150 2,1(2,4)
AE2056M | 660(380) 100 100 16 18,5 190 2,1(3,5)
AE2056M | 660(380) 100 100 20 23 240 2,1(3,5)
AE2056M | 660(380) 100 100 25 29 300 2,1(3,5)
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[Iponomxenne npunoxenus U1

OCHOBHBIC XAPAKTCPHUCTHUKH TPCXITOJIIOCHBIX BBIKJIFOUATEICH HCTOKOOTI'PAHWYNBAOIIUX C 3JICKTPOMAroHuTHBIMHA
" TCIINIOBBIMHA PACUCIIMTCIIAMHU JJIS IICPCMCHHOI'O TOKA yacTtotou 50 FH

Howmu- HomuHanbHbIi TOK, A ¥ CTaBKa 110 TOKY Hpezeiero
cpabaTbiBaHus, A OTKJIFOYa-
HaJIbHOE o
Twun €MBIU TOK
Hamnpsi- DJeKkTpomar-
BBIKJIIOYATEJIS Brikitro- | D5eKTpOMAarHUTHBIX TemnoBbIX TemmoBEIX KOPOTKOTO
JKCHHUE, 8y N . . HUTHBIX
qarenen pacuenurenei paclenuTeNe | pacuenuTencu . | 3aMBIKaHH4,
B pacuenurenen <A
AE2056M 660(380) 100 100 315 36 375 2,1(3,5)
AE2056M 660(380) 100 100 40 46 480 4,0(6,0)
AE2056M 660(380) 100 100 50 57,5 600 4,0(6,0)
AE2056M 660(380) 100 100 63 12 750 4,0(6,0)
AE2056M 660(380) 100 100 80 92 960 4,0(6,0)
AE2056M 660(380) 100 100 100 100 1200 4,0(6,0)
AE2066 660(380) 160 160 20 23 240 3,0(3,5)
AE2066 660(380) 160 160 25 29 300 3,0(3,5)
AE2066 660(380) 160 160 315 36 375 6,0(6,0)
AE2066 660(380) 160 160 40 46 480 6,0(6,0)
AE2066 660(380) 160 160 50 57,5 600 6,0(9,0)
AE2066 660(380) 160 160 63 12 760 6,0(9,0)
AE2066 660(380) 160 160 80 92 960 6,0(9,0)
AE2066 660(380) 160 160 100 115 1200 6,0(9,0)
AE2066 660(380) 160 160 125 145 1500 6,0(11,5)
AE2066 660(380) 160 160 160 160 1900 6,0(11,5)
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[Iponomxenne npunoxenus U1

OcHOBHBIC XApaKTCPUCTHUKHU TPCXITOJIIHOCHBIX BBIKJIFOUATEICH TOKOOI'paHNYHNBAIONINUX C 3JICKTPOMATI'HUTHBIMU
" TCIINIOBBIMHA PACUCIIMTCIIAMU IJIS IICPCMCHHOI'O TOKA yactotou 50 FH

o YcraBka 1o ToKy [IpenensHO
HomunaneHBIN TOK, A .
Tur Howmu- cpabaTbiBaHus, A OTKJIIOYaeMbII
HaJIbHOE DIIEKTPO- TOK
Brikiro-
qaTels HanpspKeHue, | BeIkimto- | DIeKTpOMarHuTHBIX TenmoBeIx TennoBeIx MarHUTHBIX KOPOTKOTO
B yaTeJeu pacuenurenein pacuenuTeNIel | PacUCNUTENIC | pacUuenuTeNe 3aMbIKAHUS,
51 KA
A3716b 660(380) 160 160 16 18 630 5,0 (5,5)
A3716b 660(380) 160 160 20 23 630 8,5 (10,0)
A3716b 660(380) 160 160 25 29 630 10,0 (15,0)
A3716b 660(380) 160 160 32;40 37;46 630;1600 15,0 (20,0)
A3716b 660(380) 160 160 50;63 57,72 630;1600 20,0 (30,0)
A3716b 660(380) 160 160 80 92 630;1600 30,0 (45,0)
A3716b 660(380) 160 160 100;125 115;145 630;1600 35,0 (60,0)
A3716b 660(380) 160 160 160 185 630;1600 40,0 (75,0)
A3726b 660(380) 250 250 160 185 2500 40,0 (65,0)
A3726b 660(380) 250 250 200; 250 230; 290 2500 40,0 (75,0)
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[Iponomxenne npunoxenus U1

OcHOBHBIC XApaKTCPUCTHUKHU TPCXITOJIIOCHBIX BBIKJIFOUATEICH TOKOOI'PaHNYHNBAIONINUX C 3JICKTPOMATI'HUTHBIMU
H ITOJYIIPOBOAHUKOBBIMH PACHCIIUTCIIAMU IJIA IICPEMCHHOI'O TOKA yactoTtoit 50 FH

Kanubpyemblie
VYcraBka 110 TOKY
3HAYEHHs] YCTABOK I/ [Ipenensu
Kanu6pyembie cpabaTbIBaHUs
Homun . pacuenuTesist 0
Homunan .. | ba3oBbIi 3HAYCHUS
aNbHBIN Ilo [/n JOIYyCTUM
Tun BHOE HOMMHAJ | HOMHHAJIBHOIO ITo Toky .
TOK . BPEMEHM | paclenure | DIEKTPOM BIiA
BBIKJTIOU | HaIPSKEH BHBII TOKa cpabaTbIBaH
BBIKJTIO cpab.B | Ji B 30HE | arHUTHOTO | OTKIIIOYae
aTens ue, TOK, n/n nst N
qaTes, 30HE TOKOB pacuenure | MbIU TOK
B A pacuenurens |y, B 30HE
A TOKOB | TIEPETPY3K T8, K3,
A ToKOB K3,
Ieperpys3 | U, KpaTHas A KA
KpatHsle |, KL |
5 H.p
A3714b | 660(380) 160 32 20,25;32;40 2;3;5;7 4,8;16 1,25 1600 18
A3714b | 660(380) 160 63 40;50;63;80 2;3;5;7 4,8;16 1,25 1600 36
A3714b | 660(380) 160 125 80;100;125;160 2;3;5;7 4;8;16 1,25 1600 40(75)
A3724b | 660(380) 150 200 160,200,250 2;3;5;7;10 4;8;16 1,25 2500 40(80)
A3794b | 660(380) 250 200 160,200,250 2;3;5;7(10) | 4;8;16 1,25 4000 60(111,1)
A3794b | 660(380) 400 320 250;320;400 2;3;5;7(10) | 4;8;16 1,25 6300 60(111,1)
A3794b | 660(380) 630 500 400;500;630 2;3;5;7(10) | 4;8;16 1,25 6300 60(111,1)
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[Ipunoxenune K

+Jaﬂa sapanmupobannoso cpadameoibarus
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XapakTepucTuKa BpeMEHH cpadaThIBaHUS BBIKITIOUATEICH
A3714b, A3724b, A3794b ¢ nonynpoBOJHUKOBBIMU U
AJEKTPOMArHUTHBIMU PACLIEIUTEISIMU



IIponomxenne npunoxenus K

70000
Jo00

2000 %
1000 |—Xis

590
Humwua npeder xarudpod-
200 AU

Bepxnua npedes xasudpodnra

3

3

N
)

N
N\

Bperns cpadamebanus, c
n
S

<

~a

S
(N

D
N

L0115 2 3 ¢ &6 870 15 20

ADaAmHOCI MOKQA HQABOYIAU K MOMU-
HANowoMy mony pacyenumenrdl/ly

XapakTepucTiKa BpeMeHU cpaldaTbiBaHus BhIKiIroYaTeneit A37165b,
A3726b, A3716®, A3726®, A3796H c TEIIOBBIMU U 3JIEKTPOMArHUTHBIMU
pacLENUTENSIMA

76



IIponomxenne npunoxenus K
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IIponomxenne npunoxenus K

Jc
- ZC

Tc

~A -y A
AW RN OHIDRECDOIAN RO

I
100 110 120 150 140 150 %

I'paduixu 3aBUCUMOCTH BpeMEHH cpabaThIBaHUSI BCTPOCHHBIX pejie
makcumanbHoro Toka PTB-I, PTB-11 u PTB-III ot Toka ycrasku |, B mporienTax
(uudpamu ykazaHbl YCTaBKU MO BPEMEHH B HE3aBUCHUMOW YaCTH KPUBBIX)



[Ipunoxenue JI
I'OCT 21.101-97

@opma 7 - Ciennpuxanms

Macca Momve-
15 | Ilos3. O0o3Hauenne HaunmenoBanue Kou. ell., P
yaHue
KT
8
AN 15 60 65 10 15 Sl 20 o

VYkazanus 1o 3anoJHCHUIO CHGI_[H(l)I/IKaIII/II/I

B cnenudukanuy yka3pIBaror:

a) B rpade «I103.» — mo3unuu (Mapku) 3J1eMEHTOB KOHCTPYKLIUH, YCTaHOBOK;

0) B rpade «OOo03HaueHue» — OOO3HAUEHUE OCHOBHBIX JIOKYMEHTOB Ha
3alKChIBa€Mble B CHEUU(UKALMIO 3JIEMEHThl KOHCTPYKIUH, oOOpynoBaHuE U
W3JICIHSI UM CTaHJApTOB (TEXHUYECKHUX YCIOBHIA) HA HUX;

B) B rpade «HammeHoBaHme» — HAMMEHOBAaHUS DJIEMEHTOB KOHCTPYKIIUH,
o0OpymOBaHus, W3AENUA M HUX Mapku. Jlomyckaercs Ha TPyHmy OJHOMMEHHBIX
AJIEMEHTOB YKa3bIBaTh HAUMEHOBAHUE OJIMH Pa3 M €ro MOTYEPKUBATh;

r) B rpade «Kom» - popmbl 7 — KOJIMYECTBO 3JIEMEHTOB;

n) B rpadge «Macca, ea., K» - Maccy B Kuiorpammax. Jlomyckaercs NMpuBOAUTH
MaccCy B TOHHAX, HO C YKa3aHHEM €IUHUIIBI N3MEPECHHSI,

e) B rpade «lIpumeuanue» - AOMOJHUTENIbHBIE CBEACHUS, HANPUMEpP, CAUHUILY
U3MEpPEHUS MacChl.
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IK3AMEHAIIMOHHBIE BOITPOCHI
M0 IMCIHHUIIHHE «DJIEKTPOCHAOKEHNE) IJISA CTYIEHTOB 3204HOT0 00y4YeHUs

1. Dnexrtposnepreruueckas cucrema Poccun. CHUCTEMBI 3JIEKTPOCHAOKEHUS
CCNIbCKUX paiioHoB [1,m.4.1,c.48-54], [2,r1.4,¢.49-55].

2. DJEeKTpUYECKUE HArpy3Ku c.-X. moTpeduteneit 3. Meroabl cyMMUpPOBaHUS
Harpy3ok [1,m.3.1-3.4,¢.20-42], [2,m.3.1-3.4,¢.21-43].

3. Harpy3ku KOMIUIEKCOB IO MPOMBINIJIEHHOMY TPOU3BOJCTBY C.-X. TMPOIAYKITUU
[1,1.3.6, c.45-47], [2,11.3.6,c.46-48].

4. YcTpoHCTBO HapyKHBIX 3iekTpudeckux cered [1,m.4.1-4.6,c.48-74], [2,rn.4,
c.49-74].

5. Cebecroumocth mnepemaun 2O3. Bpeibop  ceuenudt  mposomoB BJI mo
DKOHOMHUYECKON IIJIOTHOCTH TOKAa W TIO 3KOHOMHYECKHMM WHTEpBajlaM Harpy3Kd
[1,m.5.1.1,c.75-79], [2,1.5.1.1,¢.75-79].

6. IloTepu sHepruu B 3nekTpuueckux cetsax [1,m.5.1.2,¢.79-83], [2,1m.5.1.2,¢.79-
83].

7. Pacuér mpoBooB 1 kabeJeit mo HarpeBy [1,1m1.5.2,¢.83-90], [2,1m.5.2,¢.83-89].

8. Pacu€r Tpexdasnbix ceTeil ¢ paBHOMEpPHON Harpy3koil (a3 1o morepe
HaIpSHKEHUST MPU MMOCTOSIHHOM CEYEHHMH MPOBOAOB M MPHU MOCTOSHHOW IJIOTHOCTH
TOKa B poBoaax [1,m.5.3.1,¢.91-98], [2,1m.5.3.1,¢.90-97].

9. Pacuér cereit Tpex(daszHOTO TOKa IO YCJIOBHIO HAaWMEHBIIIETO pPAcXo0ja
1BeTHOro Meramia [1,m.5.3.1,¢.98-101], [2,1m.5.3.1,¢.97-100].

10.OcHOBHBIE METOJIBI IECKTPUICCKOTO pacu€Ta CTAIBHBIX MPOBOaOB [1,m.5.3.2,
c.101-104], [2,11.5.3.2,¢.100-103].

11.Pacuér Tpexda3HbIx ceTell ¢ HepaBHOMEPHOW Harpy3kou (a3 npu cOeJUHEHUU
oJHO(a3HBIX HArpy30K B TpeyroibHuk [1,m.5.3.3,¢.105-110], [2,11.5.3.3,¢.103-107].

12.Pacuér Tpexda3HbIxX ceTel ¢ HepaBHOMEPHON Harpy3koil (a3 mpu coeTuHeHNun
oxHo(a3HbIX HArpy30K B 38e3ay [1,m.5.3.3,¢.110-116], [2,m.5.3.3,¢.107-113].

13.Tpéxdasno-ognodasusie cetu [1,m.5.3.4,¢.116-120], [2,1m1.5.3.4,¢.113-117].
14.Pacuét JMHMM C  JBYCTOPOHHMM  nuTanuem  [1,m.5.3.5,c.122-126],
[2,1.5.3.5,¢.119-123].

15.Pagnanbubie W 3aMKHYThIe cetd [1,m1.5.3.5,¢.120-122], [2,m.5.3.5,¢.117-119].
Pacuér cnoKHBIX 3aMKHYTBIX cetelt [1,m.5.3.5,¢.126-133], [2,11.5.3.5,¢.123-130].

16.OTknoHEeHUS HaIPsHKCHUS. Brusane Pa3IMYHBIX AIIEMEHTOB
AJIEKTPOYCTAHOBOK  HA OTKJIOHEHUS HANpsHKECHUS [1,1m.5.3.6,¢.134-140],
[2,m.5.3.6,¢.131-137].

17.0npenenenrie JOMYCTUMOM MOTEpPU HampspkeHus. Tabmuua OTKIOHEHUH
Hanpspkenus [1,1.5.3.6,¢.140-148], [2,1.5.3.6,¢.137-144].

18.1IpoBepka ceTu Ha KPATKOBPEMEHHBIC TMMOHWIKEHUS HANPSHKCHHUS TIPU ITyCKe
anekrpoasurarenei [1,1m.5.3.6,¢.148-150], [2,1.5.3.6,c.144-146].

19.PerynupoBanue HampspDKeHHs B dJIeKTpuueckux cersx [1,m.5.4,¢.150-156],
[2,11.5.4,c.146-152].

20.Mexannueckuii pacuét BJI[1,r1.6,¢.157-178], [2,r1.6,¢.153-171].

21.3amaun m meroasl pacuéra TK3 [1,m.7.1-7.6,c.179-203], [2,m.7.1-7.6,c.172-
194].
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22.0cobennoctun  pacuéta TK3 B cembckux cersx Hampsibkennem 380 B
[1,1.7.7,c.203-205], [2,11.7.7,c.194-196].

23.3aMbIKaHMsI Ha 3€MJII0 B CETAX C M30JMpOBaHHOW HeWTpanbto [1,1.7.8,c.205-
208], [2,m.7.8,¢.196-199].

24 TlepenanpspkeHus B djekTpoyctaHoBkax [1,m.8.1,c.209-213], [2,n.8.1,c.200-
205].

25.3amura oT IpsMbIX yaapoB MoaHuH [1,m.8.2,¢.213-218], [2,1.8.2,¢.205-210].

26.3amuTa OT HaBEICHHBIX mepeHanpsikenuit [1,m.8.3,¢.218-224], [2,m.8.3,¢.210-
216].

27.3ammra CeNbCKUX OJIIEKTPOYCTAHOBOK OT aTMOCGEpPHBIX MepeHaNpsKEHHH
[1,m.8.4, c.224-231], [2,m.8.1,¢.216-222].

28.DnmekTpudeckue KOHTakThI [1,m.9.1,¢.232-239], [2,11.9.1,¢.223-228].

29.0nekTpudeckass ayra. OCHOBHBIE CTaAWM TOPEHHUS, CIOCOOBI TalleHUS
anekTpudeckoi ayru [1,1m.9.2,¢.239-242], [2,1.9.2,¢.228-233].

30.ABTOMaTHYECKME BO3YIIHbIE BBIKIIOYATEIN M IUIABKUE MPEIOXPAHUTEIH
[1,1.9.4-9.5, ¢.247-264], [2,11.9.4-9.5,¢.236-251].

31.Macnsuple U Oe3MacisHble BbIKIouarenu [1,1m.9.6-9.7,¢.264-274], [2,1.9.6-
9.7, ¢.251-261].

32.PazbeuHuTeNN, KOpPOTKO3aMbIKaTedu U otaenuTenu. llpuBombl K
KOMMYTAIMOHHO! ammaparype [1,11.9.8-9.9, ¢.274-284], [2,1.9.8-9.9,¢.261-271].

33.UsmepurensHble TpaHchopMaTOpbl TOka u HampsbkeHus [1,1m.9.10,c.285-294],
[2,1.9.10,¢.271-279].

34.Be16op anekTpudeckoi ammaparypsl [1,1.9.12,¢.297-302], [2,1.9.12,c.281-
284].

35.0cHOBHBIE BHUIBI yCTPOMCTB aBTOMATHKH B  CHCTEMax  CEIBCKOTO
ANeKTpocHaOxkeHus. PeneitHas 3amuTa, OCHOBHbBIE TpPeOOBaHUs, MPUHLIUI JEHCTBUSA
peine pasubix TanoB [1,1m.10.1-10.4,¢.303-318], [2,m1.10.1-10.4,¢.285-296].

36.TpanchopmaTopbl TOKa B cucTeMax peneiriHon 3ammtsl [1,m.10.5,¢.318-321],
[2,m.10.5,c.296-298].

37.MakcumanbHas TokoBas 3amura (MT3) [1,1m.10.7,¢.325-336], [2,m.10.7,¢.300-
309].

38.Toxkosas orceuka (TO) [1,m.10.8,¢.337-339], [2,1.10.8,¢.309-311].

39.MakcumanbHasi TOKOBas HampaBieHHas 3amurta [1,m.10.9,¢.339-343],
[2,m.10.9, ¢.311-314].

40.3amuTta cunoBeix Tpanchopmaropos [1,m.10.11,¢.348-351], [2,m.10.10,c.314-
321].

41.3amuTa cereit Hanpspbkenuem 0,38 kB [1,m.10.13,¢.354-358], [2,1.10.12,¢.324-
331].

42.ABToMatnyeckoe moBTopHOe BKmoueHue (AIIB) [1,m.10.14,¢.359-366],
[2,m.10.13, ¢.331-337].

43.ABToMaTnyeckoe  BKIoueHue pesepea  (ABP)  [1,m.10.15,¢.366-371],
[2,m.10.14, ¢.337-343].

44, ABTomMaTuyeckoe peryiaupoBaHue  Bo30yxkneHus (APB) reneparopos
[1,m.10.16, ¢.371-375], [2,11.10.15,¢.343-347].
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45. ABromatnyeckue: dhopcupoBka Bo30Oyxaeaust (ADB) u ramenue nons (AI'TI)
rerepaTopos [1,m.10.17,¢.375-378], [2,1m1.10.16,¢.347-349].

46.Cunxponmusaius reaeparopos [1,m.10.18, ¢.378-382], [2,m.10.17,¢.349-352].

47.YcrpoiicTBa Juis onpeenaeHus moBpexaeHnid Ha Bo3aymHeix JIDII [1,m.10.19,
c.382-387], [2,1.10.18,¢.352-357].

48.Tpauchopmaropusie  moactanmumu  10/0,38 kB [1,rm.11,¢.388-410],
[2,r1.11,¢.358-379].

49.Cenbckue aekTpuaeckue cranu [1,r1.12,¢.411-427], [2,r1.12,¢.380-393].

50.YpoBHM aBTOMaTH3alMK PE3EPBHBIX AyekTpoctanimii [1,m.13.2,¢.431],
[2,m.13.2, c.397].

51.HanexHocTh 35ekTpocHatkenns [ 1,m.2.2,¢c.11-15], [2,1.2.2, ¢.12-16].

52.KadectBo amektpudeckoi snepruu [1,m.2.1,¢.8-11], [2,m.2.1, ¢.9-12].

53.0HeprocOepekeHre U parliOHAIEHOE UCTIOIh30BAHNUE DIICKTPUUECKON SHEPTUU
[1,m.2.3,c.15-19], [2,m1.2.3, ¢.16-20].

54.0OcHOBHBIE MOJIOKEHUS TEXHUKO-3KOHOMUYECKHUX pacy€ToB B
anekTposnepreruke [1,m.14.1,c.444-445], [2,m.14.1, ¢.410-413].

55.KanuranpHble  3aTpaThl U TOJOBBIE  DKCIUTyaTallMOHHBIE  PACXO/IbI
anekTpudeckux cereit [1,m.14.1-14.2,¢.445-454], [2,1.14.2-14.3, ¢.413-417].

56.3arpaTel Ha NPOM3BOACTBO U  TMepefady  dJICKTPUYECKOM  DHEpPruu
[1,m.14.3,c.454-457], [2,1.14.4, c.417-420].

57.TexHUKO-3KOHOMUYECKOE OOOCHOBAaHUE CPEACTB IOBBIIIEHUS HAJEKHOCTH
anekTpocHaOxenus [1,m.14.5,¢.460-462], [2,1.14.5, ¢.420-421].

58.Opranuzanys dKCIUTyaTallid 1 PeMOHTA dJIeKTpruIeckux ceteit [1,m.16.7,¢.496-
497], [2,1.16.7, c.455-457].
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Cnmcok pekoMeH1yeMoil JTUTePaTyphbl:

1. bynsko U.A. u np. DnekrpocHabxkeHHe celabCcKoro xossiictBa / M.A.
bynzko, T.b. Jlemunckas, B.1. Cykmanos. M.: Komnoc, 2000. — 536 c.

2. bynsko M.A., 3yne H.M. DnekrpocHaOXeHHE CEbCKOro XO3sHMCTBA. -
M.: Arponpomuszaat, 1990. — 496 c.

3. baes B./. CBeToTEXHUKA: MPAKTUKYM MO SJIEKTPUUYECKOMY OCBEUIEHUIO
u obmyuenuto: yueo. [locooue mis akagemuyeckoro Oakanaspuara / B. 1. baes. — 2-
e u3a, ucnp. u gon. — M. : UznarensctBo FOpaiit, 2019. — 195 ¢. — Cepus : bakanasp.
AKaJIeMMYECKHAN KypC.

4, bacoB A.M. Dnekrporexnonorus / A. M. bacos, B. I'. beikos, A. B.
Jlantes, B. b. @aitn. — M.: Arponpomusnat, 2008. — 256¢.

S. XKuponmcueB E.H. DnekTpoTeXHONOTUS U 3JIEKTPUYECKOE OCBEIICHHE
/E.H. )Xuponucres, O.A. Kocurua. — M.: Arponpomusaat, 2012, — 303 c.

6. Kapacenko B.A. Dnexrporexnosorus / B.A. Kapacenko, E.M. 3asi,
A.H. bapan — M.: Konoc, 2012. — 304 c.

7. Kynpssues U.®. Dnekrpudeckuii HarpeB u ssekrporexnonorus / U.O.
Kynpsieres, B.A. Kapacenko. — M.: Konoc, 2015. - 384 c.

8. OtpaciieBbie HOPMbI OCBEIICHHS CEJIbCKOXO3SIMCTBEHHBIX MPEANPUITHH,
3aaHui, coopyxenuil. — M. : MCX P®, 2004, 28 c.

Q. [TaBmrouenko [I.A., XoxmoBa C.B. TexHonorus npOEKTUPOBAHUS

AIEKTPUYECKOro ocBenleHus: YuebHoe nocobue. — HoBocubupck: Mzn-so HI'TY,
2003. - 56 c.

10. IlpaBuma ycTpoHCTBa 3JIEKTPOYCTAHOBOK. 7-€ U3/1aHne. — MUHUCTEPCTBO
Onepretuku PO, M.: M3a-8o HI[ DHAC, 2007.

11. CHulIl 23-05-95. EctrecTBeHHOE€ M HMCKYCCTBEHHOE OCBEIICHHE. — M.:
Munctpoii Poccun, 2009.

12.  CwmupnoB A.Jl., AutunoB K.M. CripaBouHasi KHW)KKa dHEpreTuka. — 4 —
u3., epepad. u gor. — M.: DHeproatomusnaar, 2014. — 440c.

13. ®ponos 0. M., lllensakun B. Il. Dnexrpuueckuii mMpuBOj : KpaTKUAN
Kypc : yueOHUK JIJIs akajeMuueckoro OakanaBpuara / [Tog pen. FO. M. ®pososa. — 2-
e u3a., uctp. u gon. — M. : I3garensctBo KOpaiit, 2017, 251 c.

14 . Kyopun b.H. DnexTpocHaOXEeHHE MPOMBINIJICHHBIX MNPEANPUITHI: y4eOHUK
JUISL CTYZEHTOB BhICIIUX yueOHbIX 3aBeaeHuil / b.U.Kyapun. — M.: UaTepmer
Nuxunupunr, 2007. — 672 c.

15. Kupeesa 3.A. llonHblid CHOpPAaBOYHUK MO  3JIEKTPOOOOPYIOBAHUIO T
AJIEKTPOTEXHUKE (C MpUMEpaMu pacu€ToB) COpaBOYHOE u3aaHue / D.A.
Kupeesa, C.H. lllepctués; nox oobm. pea. C.H. llepctuéra. — M.: KHOPYC,
2015. — 864 c.

16. Kyowcekos C.JI. Tlpaktuueckoe mocoOuMe IO DIEKTPUYECKUM CETSIM M
anekTpoobopynoBanuto / C.JI. Kyxkekos, C.B. 'onuapos. — U3n.4-e nononH. u
nepepab. — PoctoB H/]l. :®@enukc, 2010. — 492 c.: un. — (IIpodeccuonanpHOE
MacCTEpPCTBO).
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17. Cubuxun F0O./]. DnexTpocHabKeHNE TPOMBIIIICHHBIX U TPAKIAHCKUX 3TaHUMA:
Yuebuuk ansa cryd. cpen. mpod. odpazopanus/ FO.Jl. Cubuxun.- 3-¢ u3f.,
crep. — M.: M3narensckuii neHTp «Axagemusi» 2009. — 368 c.

18.0nonesa I'H. CxeMbl W MNOACTAaHUUU dJeKTpocHaOxeHus: CrnpaBOYHUK:
yueOH. nocobue. — M.: U1 «DOPYM»: UHDOPA — M, 2008. — 480 c.

19. lllexosyos B.Il. Pacduer W TPOCKTUPOBAHHE CXEM DJIEKTPOCHAOKEHHUS.
Meroanueckoe mocobue st KypcoBOro MPOEKTUPOBAHUS. — 2-€ U3J., UCTIP. —
M.: ®OPYM: UHOPA-M, 2008. — 214 c.

20.CripaBOYHUK TIO DJEKTPOCHAOXKEHUIO M 3JIEKTpooOOpyaoBaHHIO. B 1ByX
ToMax, nmoj oOuied penakmuend A.A. ®@enmopoBa. — M.: DHeproaroMmsiar,
1987. -568 c: un.

21.0nonesa I'.H. CxemMbl U TIOJICTAHITNHU 3JIEKTpocHAOKeHH: CIIpaBOYHHK: y4eo.
nmocobue. — M.: UJ| «DOPYM»: UHDPA-M. 2009. — 480 c. — (Beicmiee
o0pa3oBaHue).

22.9HeprodPpGheKTUBHOE IIEKTPUUECKOe OcBelleHue: yuyeoHoe mocodue / C.M.
I'Boznes, J.W. Ilandunos, B./I. Ilomskos u ap.: mox pex. JI.II. Bapdonomeena.
M.: U3parensckuii njom MOU, 2013. — 288 c.: u.

23.PexomMenpaniii MO TEXHUYECKOMY  IPOCKTUPOBAHHMIO  IMOJICTAHIUI
NEPEMEHHOT0 TOKa C BbIcIIMM HampsbkeHueM 35-750 kB. — M.: M3n-Bo HI
OHAC, 2004. — 80 c.

24. PekoMeHIaMM 1O BBHIOOPY ¥ TNPUMEHEHHIO COBPEMEHHBIX CPEICTB
TEJIEMEXaHUKH € M[POrpaMMHUPYEMOM  JIOTUKOW TMpU  MOJIEpHHU3AIUU
sHeprernyeckux o0bekToB. — M.: CI1IO OPI'POC, 2000. — 42c.

25.MeTtoandecKue yKa3aHus 10 OMPEACIICHUIO JICKTPOMAarHUTHBIX OOCTAaHOBKHU H
COBMECTUMOCTH Ha 3JEKTPUUECKUX CTAaHIUAX W mojcTaHiusx. — M.: U3a-Bo
MD5U, 2004. — 77c.

26.ITocobre 1O TPOEKTUPOBAHUIO BO3MAYIIHBIX JIMHUWA 3JIEKTpoIepeaaun
Hanpsbkennem  0,38-20kB ¢ caMOHeCyllMUMM  W30JIMPOBAHHBIMU U
3amumENHbIMU TipoBoAamu. Kuura 4. Cucrema 3amMIIEHHBIX TMPOBOJIOB
Harnpsbkeanem 6-20 kB. Pemaknus 5. Tom 1., C-I16: ENSTO OAO «HTI]
anekTposHepretuku» — POCOII, 2013r.

27.ITocobre 1O TPOESKTUPOBAHUIO BO3MAYIIHBIX JIMHUWA 3JIEKTpoOIepeaadn
Hanpsbkennem  0,38-20kB ¢ caMOHeCcyllMMH  W30JIMPOBAHHBIMM U
3amMIIEHHpIMU poBogaMu. Kuura 5. JlepeBsiHubie onopsl BJI 10-20 kB ¢
nojJBeckoil yHuBepcanbHOro Kabens (Mynbtu-Bucku, Topcago CH) u ¢
COBMECTHOW TMOJBECKOW CAMOHECYIIMX H30JMPOBaHHBIX NpoBogoB CHUII-4 ¢
nuHeHoi apMatypoit kommanud ENSTO, C-I16: ENSTO — «POC3II», 2008r.

28.1lpoekTupoBaHre  pacCOpEACIUTEIIBHBIX  DJICKTPUYECKUX  ceTel:  yueO.
nocobue/I".A. ®aneeBa, B.T. ®enun; noa. obur. pea. H.I'. ®eauna. — MuHCK:
Beim. mk., 2009. — 265 c.: ui.

29.Iyocos H.II. Cuctema nsnekrpocHaOxenus: yuebnuk /H.IL. T'yxos, B.A.
Onbxosckuit, I.A. I1aBmouenko. — Poctos u//]: ®enuke, 2011. — 182 c.: un. —
(Bricmiee oOpazoBanme).
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